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Abstract 

There are 29.4 million people affected by obstructive sleep apnea (OSA) in the United 

States (AASM, 2016b).  This disorder is classified as a chronic illness and is directly associated 

with a multitude of serious health sequelae.  The risks for developing these sequelae increase if 

OSA is not diagnosed and treated (Badran, Ayas, & Laher, 2012).  The American Association of 

Sleep Medicine (AASM) estimates 23.5 million people with OSA are undiagnosed, resulting in 

$149.6 billion in associated annual healthcare costs (AASM, 2016b).  Among active duty 

military members the incidence of OSA may be as high as 50% (Wood, 2013).   

The AASM recommends early identification and timely treatment of OSA using 

polysomnography as the gold standard for diagnosis (Agency for Healthcare Research and 

Quality [AHRQ], 2011).  Current recommendations for identifying high-risk OSA patients are 

subjective and do not include an evidence-based guideline (Aurora & Quan, 2016).  PSG costs 

averaging $1100-$2500 per patient make utilizing PSG to screen patients for OSA neither cost 

effective nor an efficient use of limited resources (CMS, 2015; Aurora & Quan, 2016).  Use of a 

validated evidence-based screening tool to identify and triage OSA patients could ensure early 

diagnosis, increased referral accuracy, and potential monetary health care savings. 

This doctor of nursing practice (DNP) project utilized a systematic review of available 

literature, consisting of 36 randomized control trials (RCTs) and over 11,800 patients.  The 

STOP-BANG questionnaire (SBQ) was identified as the evidence-based screening tool with 

highest sensitivity and specificity.  Training of clinic staff and implementation of SBQ was 

employed in a military outpatient setting.  Results demonstrated a 180% increase in SBQ 

utilization and 60% increase in PSG referral accuracy.  Results for these two outpatient clinics 

equate to approximately $405,000 in annual savings on PSG referrals.   
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Obstructive Sleep Apnea Screening Tool 

Introduction 

Obstructive sleep apnea (OSA) is a sleep disorder characterized by recurrent blockage of 

the airway due to pharyngeal muscle relaxation, tongue occlusion, and/or an anatomic 

obstruction of the airway (Ho & Brass, 2011).  These airway obstructions result in periods of 

hypopnea, and in severe cases, apnea (AHRQ, 2011).  For affected individuals, these recurrent 

periods of de-oxygenation can contribute to multiple cardiovascular comorbidities including 

hypertension, coronary artery disease, deep vein thrombosis, stroke, and sudden cardiac death. 

(Ramachandran & Josephs, 2009; AHRQ, 2011).  OSA also contributes to metabolic 

dysfunction, affecting glucose regulation and lipid metabolism.  This can result in the 

development of diabetes, hyperlipidemia, and/or fatty liver disease (Stansbury & Stroll, 2015; 

AASM, 2016a).  Early diagnosis and proper treatment of OSA can mitigate or prevent worsening 

of these associated sequelae (AASM, 2016a), reinforcing the importance of early diagnosis and 

treatment for this condition. 

Significance of the Problem 

Prevalence of OSA/Undiagnosed OSA 

Current epidemiology of OSA has been studied in North America, Europe, and Australia.  

In the United States OSA affects approximately 20% of the adult population (AASM, 2016b).  

This equates to 29.4 million Americans, with 1 in 5 adults diagnosed with mild OSA and 1 in 15 

adults affected with severe OSA (Bouloukaki et al., 2013).  Recent longitudinal epidemiology 

studies reflect OSA prevalence has been increasing for at least two decades (Jonas, Amick, & 

Feltner, 2017).  In a combined study from the Wisconsin Sleep Cohort Study and the U.S. 

National Health and Nutrition Examination Survey database, OSA increased in every age bracket 
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and body mass index (BMI) category, though not at the same rate (Jonas et al., 2017). 

Increased OSA incidence among genders has remained constant with males affected 2-3 

times more than females.  This ratio decreases as females approach menopause but both genders 

have increased risk of OSA with aging until age 60-70 years old (Jonas et al., 2017).  For both 

genders BMI and weight demonstrate a significant association with OSA diagnosis.  Specifically, 

individuals with a 10% weight gain experienced a six time greater risk of OSA (Jonas et al., 

2017).  No clear relationship between race or ethnicity and OSA has been established.   

The prevalence of undiagnosed OSA in the United States affects 82% of males and 93% 

of females (Ramachandran & Josephs, 2009; Bouloukakai, 2013).  This equates to 23.5 million 

undiagnosed adults in the United States affected with moderate to severe OSA.  Without 

diagnosis and treatment, undiagnosed OSA results in increased risk for cardiovascular and 

metabolic sequelae (AASM, 2016b).  The increasing prevalence of OSA with a significant 

undiagnosed OSA population suggests a need for evaluation into current screening and 

diagnostic criteria. 

Polysomnography  

Clinical guidelines from the American Academy of Sleep Medicine (AASM) identify 

polysomnography (PSG) as the gold standard for OSA diagnosis.  This diagnosis is made by 

measuring occurrences of decreased or absent breathing per hour during a patient’s sleep 

(AASM, 2016a).  These measurements are expressed as an apnea-hypopnea index or AHI.  

Patients with AHI ≥ 5-15 are classified as having mild OSA, patients with AHI>15-30 are 

classified as having moderate OSA, and patients with AHI>30 are classified with severe OSA 

(AASM, 2016b).  

Polysomnography requires extensive, in-laboratory monitoring.  During this procedure 
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patients are monitored for eye movements, oxygen saturation, body movement, nasal airflow, 

and electrical activity in the brain, muscles, and heart (Gong et al., 2016).  Specialized 

technicians are needed to monitor patients throughout the overnight study.  Acquired PSG data 

requires interpretation by a physician specialist to determine the patients’ OSA diagnosis (Gong 

et al., 2016).  PSG is considered a routine and necessary procedure for OSA diagnosis.  Utilizing 

this expensive and limited resource as a first-line screening tool for OSA is not practical. 

Currently, the limited resources for PSG testing have led to extensive wait lists.  Wait 

times for PSG differ by region with a national range from 2 to 10 months (AHRQ, 2007).  The 

average wait time from referral to definitive treatment is 26 weeks (AHRQ, 2007).  These long 

wait times contribute to increased missed appointments, ultimately worsening delays in diagnosis 

and treatment (IOM, 2006). Within the military population, similar OSA prevalence and PSG 

delays can be even more pronounced. 

Military Relevance 

Prevalence.  The military health care system currently provides screening, treatment, and 

management of healthcare for 9.5 million military members, dependents, and retirees (Tricare, 

2014).  The number of military members meeting criteria for OSA is estimated to be 50% for 

members with previous deployments (Wood, 2013).  The prevalence of OSA amongst the active 

duty military population has increased 4.5% in contrast to a two percent increase in the civilian 

population (AFHSC, 2010; Ramachandran & Josephs, 2009). From 2000 to 2009, “there were 

96,922 diagnoses of obstructive sleep apnea among active component service members, most 

diagnoses were made in outpatient settings” (AFHSC, 2010, p. 9).  The increasing number of 

OSA diagnoses reflects the sheer number of patients presenting to military treatment facilities 

(MTF) for OSA screening and potential diagnosis. 
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All active duty components have seen a six fold increase in OSA diagnosis over the past 

10 years.  Service members over 40 years old with OSA have increased eight fold (AFHSC, 

2010).  Additionally, military personnel returning from deployment have an increased incidence 

of OSA (Mysliwiec et al., 2013).  Mysliwiec et al. conducted a cross-sectional study of 110 

military members returning from combat deployment with sleep disturbances.  Of those 110 

military members, 62.7% met the criteria for OSA (Mysliwiec et al., 2013).  This incidence of 

OSA amongst military members reinforces the importance of early and efficient diagnosis of 

OSA is critical.  The availability of PSG in MTFs is similar to the civilian healthcare market.   

Sleep center.  The location of this DNP project, Wilford Hall Ambulatory Surgical 

Center (WHASC) in San Antonio, Texas, currently provides healthcare services for the Joint 

Base San Antonio (JBSA) region (Rankin, Carroll, Walz & Stubbs, 2016).  The WHASC Sleep 

Center utilizes a ten-bed capacity sleep lab to provide PSGs to beneficiaries within the JBSA 

catchment area.  Sleep Center staff report a staggering request of approximately 700 PSGs 

monthly, a level that far exceeds the Sleep Center’s capability (Rankin et al., 2016).   PSG 

request wait lists have been established, however, significant delay in diagnosis can result in 

development or complication of comorbidities (AASM, 2016b).  To avoid these delays many 

patients are deferred to civilian sleep centers for PSG.  WHASC estimates outsourced PSG costs 

in the local San Antonio area to be $750 to $2,500 (E. Mckenna, personal communication, July 

29, 2016).  In 2014, the WHASC Sleep Center outsourced 4,175 of 7,800 referrals to the civilian 

network, resulting in over $6 million in healthcare expenditures (Rankin et al., 2016).  These 

similar findings in military and civilian healthcare can be attributed to the same barriers to OSA 

diagnosis. 

Barriers to OSA Diagnosis  
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No current clinical practice guideline or evidence based practice.  While new 

information regarding prevalence and associated complications with OSA has been discovered, 

much controversy remains regarding the best avenue to identify and diagnose those affected.  

The AASM and American College of Physicians (ACP) are currently the only two governing 

agencies with a documented guideline or approach to screening patients at risk for OSA (AASM, 

2016a; Qaseem et al, 2014).  These guidelines provide similar algorithms for identifying risks, 

referring for PSG, and proposed treatment modalities.  Both guidelines utilize a subjective 

screening of patients without identifying a standard method or evidence-based tool (AASM, 

2016a; Qaseem et al, 2014).  The AASM and the ACP however, disagree on criteria needed to 

refer patients for PSG.   

The ACP guideline suggests utilizing patient symptoms as a rationale for PSG testing 

(Qaseem et al., 2014) Conversely, the AASM cautions this may lead to a superficial emphasis on 

daytime sleepiness as the main reason for PSG testing (Morgenthaler, 2014).  While daytime 

sleepiness may be a sign of OSA, 37% of OSA patients don’t experience this symptom.  

Referring patients for PSG based off this symptom alone would effectively exclude two-thirds of 

patients with OSA while simultaneously referring for excessive and unnecessary PSGs 

(Morgenthaler, 2014; AASM, 2016b).  Moreover, this approach would delay prudent evaluation 

for patients affected by other disorders responsible for somnolence, such as insomnia, medication 

side effects, or other neurological conditions (Morgenthaler, 2014) 

Providers need an evidenced-based screening tool to identify patients needing diagnostic 

testing for OSA (AASM, 2016b).  Use of an evidence-based screening tool, in addition to 

clinical discretion would ensure early identification of OSA, help to mitigate associated sequelae, 

and decrease costs associated with unnecessary PSG testing (Morgenthaler, 2014).  Currently, 
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there are a variety of validated screening tools or methods available, however there are not 

established guidelines for their application (Redline, 2017).  Instituting a single evidence-based 

screening guideline would provide a stable standard of care, improve consistency of care, and 

decrease potential patient harms (IOM, 2006).  The selected screening tool and standardized 

guideline would have extensive value in the outpatient setting where patients are most likely to 

initially present for evaluation.   

Outpatient Care Presentation.  From 1993 thru 2010 there was a 15-fold increase in 

outpatient visits for OSA (Namen et al., 2015).  In 2010, 6.7 million Americans were seen in 

outpatient clinics for OSA.  This represents 0.3% of all outpatient visits with primary care 

providers responsible for 34% of these visits (Namen et al., 2015).  These figures confirm 

outpatient clinics, particularly primary care, are the most common entry point for patients 

affected with OSA (Aurora & Quan, 2016).  Unfortunately, the majority of primary care 

providers do not regularly assess patients for OSA symptoms.  This has been partially attributed 

to provider uncertainty in diagnosis, treatment, and follow-up for OSA patients (Jonas et al., 

2017).   

Many providers report this uncertainty develops from lack of emphasis on sleep medicine 

during their medical school training (AASM, 2016b).  Cited most often are difficulties in 

identification of OSA symptoms and associating linked comorbidities with OSA (AASM, 

2016b).  This results in sporadic, inconsistent use of available validated screening tools 

contributing to the inability to capture 80% of undiagnosed OSA patients (Aurora & Quan, 

2016). Without the ability to identify these subtle manifestations, providers will be unable to 

mitigate the long-term health impacts of OSA (Stansbury & Stroll, 2015).   

Overcoming the lack of screening in outpatient care is a critical step in changing the 
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number of people with undiagnosed OSA.  Primary care providers will benefit from a 

standardized tool with prescribed criteria, diagnostics, and treatment progression (IOM, 2006).  

Additionally, providing education to providers on the importance and positive impact of OSA 

screening is crucial to any successful screening program (Aurora & Quan, 2016).  Increasing 

provider knowledge and confidence on OSA will promote patient education on the topic and 

begin addressing the barrier of inadequate patient awareness.   

 Poor Public Awareness.   A significant contributor to undiagnosed OSA burden can be 

attributed to a lack of public awareness (AASM, 2016b).  The general public does not understand 

the signs and symptoms of OSA.  Further, they do not understand the multitude of serious 

comorbidities including heart disease, stroke, and diabetes (Morgenthaler, 2014).  Additionally, 

many patients have begun to accept certain symptoms such as snoring and sleepiness as a normal 

part of aging (AASM, 2016b).  This belief system has led many patients to underreport or not 

report sleep-related symptoms to their provider (Redline, 2017).  Currently only 20% of patients 

who routinely see their primary care provider spontaneously report OSA symptoms (AASM, 

2016).  Underreporting can prolong time-to-diagnosis, resulting in poor patient outcomes 

(Redline, 2017).   

Poor awareness of OSA significance among the general population results in poor 

compliance in completed diagnostic PSG testing.  The Institute of Medicine (IOM) found many 

patients do not complete PSG due to intrusive monitoring and the requirement to spend one or 

more nights outside the home (2006).   This was highly concerning for populations with young 

children or dependent parents in the home (IOM, 2006).  Providers need to recognize this 

knowledge deficit exists and educate patients to acknowledge OSA as a chronic disease similar 

to hypertension or diabetes.  OSA is associated with increased mortality and should be managed 
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as any other chronic illness (AASM, 2016b; Aurora & Quan, 2016).  Patient education and 

enhancing OSA awareness has the potential to improve patient understanding of associated 

comorbidities and increase compliance with diagnosis and treatment (AASM, 2016b). 

Concentration on increasing public awareness and education on OSA should be a priority 

for providers (AASM, 2016b).  This is especially important for those in outpatient clinics,as this 

is the gateway to care for most patients (Namen et al., 2015).  Full understanding of the 

presentation and serious complications of undiagnosed OSA will assist in early identification and 

diagnosis of OSA (AASM, 2016b).  Emphasis on the seriousness of OSA comorbidities may also 

help combat the cost-barrier keeping patients from seeking care. 

Costs.  For patients meeting criteria for OSA testing, the cost of multiple appointments 

and PSG testing can create financial burden (AASM, 2016b).   For diagnosis, patients will incur 

multiple appointments for screening, testing, and titration.  These appointments create direct 

costs of outpatient patient appointments, cost of testing, and specialist fees (AASM, 2016b).  

Other indirect costs such as time lost from work and travel expenses can also contribute to 

financial burden.  

The AASM estimated OSA diagnosis and treatment costs in 2015 at approximately $12.4 

billion (2016b).  Approximately 57% of these expenditures came from outpatient care visits, 

diagnostic testing, and non-surgical treatments. These costs averaged $2,105 per person annually 

(AASM, 2016b).  For patients covered by insurance programs, some portion of cost is usually 

covered.  For example, the Center for Medicare and Medicaid Services (CMS) authorized 2016 

PSG reimbursement at $1100 (CMS, 2016).  For patients without insurance or CMS benefits 

these costs may be insurmountable.  Amelioration of these cost barriers begins with increased 

awareness directed toward insurance companies and employers on the economic and health 
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impacts from undiagnosed and untreated OSA (AASM, 2016b).  This collaborative awareness 

could serve to mitigate the associated health and economic impacts. 

Impact on Health 

 Research studies have consistently demonstrated a link between OSA and 

significant medical comorbidities including hypertension, cardiovascular disease, and diabetes 

(Badran et al., 2012; AASM, 2016b). Current estimates reflect 14.1 million people with 

undiagnosed OSA have hypertension and 3.1 million have heart disease (AASM, 2016b).  This 

has been associated with an increased diagnosis of congestive heart failure and atrial fibrillation 

(Worsnop et al., 1998; Wolk, Kara, & Somers, 2003; Jean-Louis et al., 2008).  These diagnoses 

further contribute to a 150 % increased risk of cerebral vascular accident (CVA) or stroke 

(Stansbury & Strollo, 2015).  Additionally, in males OSA is an independent risk factor for 

stroke.  Individually these associated cardiovascular sequelae increase both morbidity and 

mortality.  Collectively they contribute to a four-fold increase in risk of premature death (Enciso 

& Clark, 2011).  

The sleep disturbances associated with OSA have also been shown to affect glucose 

metabolism.  This has resulted in the increased insulin resistance and glucose intolerance 

contributing to type-two diabetes (AASM, 2016b; Stansbury & Strollo, 2015).  In the United 

States there are currently 5.6 million people with undiagnosed OSA affected with diabetes 

(AASM, 2016b).  Additionally, researchers at John Hopkins found OSA impacted insulin 

sensitivity independent of age, gender, race, or body habitus (Stansbury & Strollo, 2015).  OSA 

also impacts lipid absorption, and hepatic steatosis contributing to non-alcoholic fatty liver 

disease.  These sequelae are the major components of metabolic syndrome, suggesting OSA may 

also be contributing to this syndrome (Stansbury & Strollo, 2015).  
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Research has also correlated OSA with mental health disorders including depression and 

increased addictive behaviors.  These addictive behaviors can include increased alcohol intake, 

tobacco use, and consumption of pills to both promote alertness and induce sleep (AASM, 

2016b).  These maladaptive behaviors are attributed to fatigue, low energy levels, and decreased 

alertness experienced by those with untreated OSA.  Additionally, lack of education on OSA 

diagnosis leads to provider misdiagnosis and unnecessary prescriptions for psychiatric and 

sleeping medications (AASM, 2016b).  Currently 8.7 million Americans with undiagnosed OSA 

are affected by depression, anxiety, or other mental health disorder (AASM, 2016b).  If left 

undiagnosed or untreated these multiple health comorbidities can have significant economic 

impacts. 

Impact on Healthcare Cost Burden 

The comorbidities associated with undiagnosed OSA have a substantial impact on 

national healthcare costs.  These expenditures arise from medical visits, treatment, medications, 

and inpatient care for associated sequelae.  Annual costs for undiagnosed OSA were estimated at 

$30 billion and included $5.4 billion for hypertension, $6.7 billion for heart disease, $6.4 billion 

for diabetes, and $7.1 billion for mental health (AASM, 2016b).  Research has consistently 

proven treatment of OSA reduces or eliminates these associated comorbidities (Stansbury & 

Strollo, 2015).  

Additional economic burdens associated with undiagnosed OSA include motor vehicle 

accidents (MVAs) and their associated medical treatment costs.  The National Highway Traffic 

Safety Administration (NHTSA) estimated $26.2 billion in undiagnosed OSA associated MVAs 

in the United States in 2015 (AASM, 2016b).  These patients not only have an increased risk of 

MVA but a subsequent increased risk of personal injury.  MVAs have an additional economic 
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cost burden accumulated from property damages, loss of productivity from work-related 

absenteeism, and rising insurance premiums (AASM, 2016b).  Further contributors to economic 

costs are suspected to include workplace accidents.  While data is limited in this component, 

associated costs within the occupational sector are estimated at $6.5 billion. 

The total costs associated with undiagnosed OSA in 2015 were $149.6 million or $6,336 

per undiagnosed individual (AASM, 2016b).  In contrast, treatment costs for OSA in 2015 were 

$12.4 billion or $2,105 per diagnosed individual.  This represents untreated OSA costs are 67% 

higher than treated OSA costs (AASM, 2016b).  This is consistent with research demonstrating 

treatment of OSA reduces or eliminates associated comorbidities.   

As outlined above, OSA can have significant health consequences and subsequent 

economic impacts.  Cost effective mitigation of these sequelae can only occur with early and 

accurate diagnosis of OSA.  Primary care providers will see most undiagnosed patients, thus 

referral for diagnostic PSG should occur in outpatient care clinics (Aurora & Quan, 2016; 

Namen et al., 2015).  The expense and resource burden of PSG renders it impractical to employ 

as a screening tool for OSA (Bianchi, Hershman, Bahadoran, Ferguson & Westover, 2014; 

Ramachandran & Josephs, 2009).  To combat this researchers have actively sought an alternative 

and efficient examination to screen for OSA (Gong et al., 2016).  This has resulted in a number 

of validated screening tools (Redline, 2017).  The United States Preventative Task Force 

(USPTF) and AHRQ have determined standardized screening using validated questionnaires 

with subjective and objective findings should be used to prioritize the need for PSG (Jonas et al., 

2016).  Evaluation of available screening tools should be performed to determine the most 

sensitive and specific tool for implementation. 

Clinical Question 
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In the adult population aged 18 years and older at risk for OSA, does implementation of a 

standardized evidence-based screening tool affect PSG referral accuracy?  

Focus Areas 

Identified Stakeholders.  Stakeholders for this project were identified as outpatient care 

providers, Sleep Medicine providers, outpatient clinic staff, sleep laboratory staff, hospital 

administration, and empaneled patients. 

Identified evidence based screening tool.  Using a systematic review of current 

literature, an evidence-based screening tool to increase PSG referral accuracy was identified.  

This selected screening tool, the SBQ, demonstrated superior sensitivity and specificity, as well 

as a relative potential for employment in regards to cost and/or availability.  

Identified barriers to practice.  Discussion with stakeholders and pre-implementation 

surveys identified barriers to practice.  These included, (a) no established protocol or guideline to 

screen patients for OSA or determine need for PSG; (b) individual provider preference for 

screening tool or method; (c) lack of knowledge on OSA presentation and severity of sequelae; 

(d) lack of knowledge on available screening tools; (e) lack of training on OSA screening; (f) 

perceived lack of time for utilizing screening tools; and (g) decreased access/resources for PSG. 

Implemented training.  Training dates and locations were coordinated with outpatient 

care clinic administration and incorporated into designated training time to maximize clinic staff 

attendance.  Training was conducted at each outpatient clinic location with combined provider 

and technician staff.  Information was presented using PowerPoint presentation, an open question 

and answer session, and screening tool handouts.  Training topics focused on increasing OSA 

knowledge, discussion of evidence based screening tool selection, and SBQ screening tool usage 

and implementation.  Alternative training was provided via email for staff unable to attend. 
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Post Survey Data.  Staff attending training was provided post-surveys to determine 

effectiveness of training.  Questions were focused on whether staff found training valuable, 

received sufficient information and training on SBQ screening tool, and whether staff would 

utilize and recommend the selected evidence based screening tool.  All responses received were 

greater than 90% positive.  

Implemented screening tool.  Preparation for SBQ implementation began with 

identification of a go-live date.  This start date was relayed to staff during their scheduled 

training and through email notifications.  Blank SBQ screening forms were provided and 

distributed to each clinic team.  Forms were also sent to all staff members via email to ensure 

capability to print SBQ screening forms as needed.  Staff was provided phone numbers and 

emails for all project members for any arising questions. 

Collected referral data and PSG results.  All PSG referrals from associated clinics 

were queried for similar time periods in 2015 (pre-implementation of SBQ) and 2016 (post-

implementation of SBQ).  Project team members screened identified referrals and relevant data 

was extracted from military electronic medical record (EMR).  Data was compiled for evaluation 

of pre- and post-implementation comparative data.  Consultation with hospital statisticians was 

accomplished for final analysis and determination for extended relevance. 

Relevance to Military Nursing 

Accomplishment of the described focus areas can contribute numerous implications to 

clinical practice.  This is directly related to the establishment of a standardized evidence-based 

screening tool for screening at-risk for OSA patients.  As noted earlier, current available 

guidelines do not allocate a specific screening tool for outpatient care use.  By identifying an 

evidence-based screening tool with high specificity and sensitivity, our facility and patient 
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population will benefit in the following ways: 

● Earlier identification of patients with OSA due to improved referral accuracy and 

decreased PSG wait times. 

● Improved patient outcomes due to early avoidance/decreased development of associated 

sequelae. 

● Decreased costs attributed to OSA associated sequelae.  

● Decreased costs associated with improved PSG referral accuracy.  

Further anticipated impacts involve leveraging the findings of this project, to impact the 

entire Air Force Medical System (AFMS).  The utilization of the SBQ screening tool in 

outpatient clinics can produce expedient, efficient, and cost effective OSA diagnosis. Extended 

implementation of the SBQ screening tool can subsequently improve referral accuracy, expedite 

OSA diagnosis, and result in early intervention and reduction of associated comorbidities across 

the entire AFMS. 

Organizing Framework 

The focus of our project was to identify an evidence-based screening tool that 

demonstrated improved PSG referral accuracy for at risk OSA patients.  The Knowledge-To-

Action framework was well suited for implementing a screening tool into an outpatient care 

clinic.  This framework utilizes knowledge generation, or research to produce products or tools 

for clinical use (Lobiondo-Wood & Haber, 2014).  In this project, research led to the 

identification of the SBQ screening tool for implementation in the outpatient setting.  

Employing the action portion of this framework ensures maximized success of the 

implementation of the intervention (White & Dudley-Brown, 2012).  This involves the following 

seven steps: 
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1.  Identifying the problem and performing a literature search. 

2.  Adapting the knowledge to the local context. 

3.  Assessing barriers to knowledge use. 

4.  Selecting, tailoring, and implementing the interventions. 

5.  Monitoring knowledge use. 

6.  Evaluating the outcome. 

7.  Sustaining the knowledge use.   

A detailed description of each step, as well as their relevant application to the DNP 

project, is further explained in the Procedural Steps section of this proposal. 

Project Design 

General Approach 

This project design focused on quality improvement (QI) of screening methods for PSG 

referral.  Through systematic review an evidence-based OSA screening tool was identified and 

implemented within the WHASC and Randolph Air Force Base (RAFB) Primary Care Clinics.  

Pre-implementation surveys were utilized to determine potential barriers and knowledge gaps.  

Training was provided within each outpatient clinic to increase general OSA knowledge, discuss 

evidence based screening tool selection, provide training on SBQ screening tool usage, and 

provide guidance on implementation of the SBQ screening tool within each clinic.  Alternative 

training was provided via email for staff unable to attend.  Post-surveys were collected to 

evaluate the effectiveness of training and staff perceptions of the SBQ implementation.  

Comparative data was collected and evaluated using PSG referrals from pre- and –post 

implementation time periods.  This data was compiled to determine effectiveness of SBQ 

implementation.  Further comparisons were made using pre-and post-implementation survey 
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data.  Consultation with hospital statisticians was utilized to determine statistical significance of 

QI results.  

Setting 

This DNP project was conducted at WHASC, Lackland Air Force Base (LAFB), San 

Antonio, Texas and Randolph Clinic, RAFB, Universal City, Texas. WHASC is the largest 

medical wing in the Air Force and “provides the full spectrum of primary care, specialty care, 

and outpatient surgery” (59th Medical Wing, 2015, par. 2).  This facility serves a substantial 

population within the greater San Antonio area including joint service personnel, dependents, 

and retirees (59th Medical Wing, 2015).  Further, its close proximity to Joint Base Randolph 

allowed for extension of this QI project implementation.  

Currently, the WHASC Sleep Center is the largest Pulmonology Sleep Lab in the Air 

Force (59th Medical Wing, 2015).  The facility provides services to the surrounding joint 

military healthcare facilities, as well as some Veterans Affairs (VA) entitled members.  With 

responsibility for such a large population, the WHASC Sleep Center strives to be at the forefront 

of identification and treatment of OSA.   The sleep center has attained and maintained 

certification from the AASM, and functions as a center of excellence (59th Medical Wing, 

2015). 

Procedural Steps 

Systematic Review of Available Evidence 

This literature review was performed to identify an evidence-based tool to screen at risk 

OSA patients in prior to PSG referral.  The search engines used to identify articles and abstracts 

included in this review were Public/Publisher Medical Literature Analysis and Retrieval System 

Online (PubMed), Cumulative Index to Nursing and Allied Health Literature (CINAHL), and 
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Embase.  Learning Resource Center (LRC) research librarians located at Uniformed Services 

University of Health Sciences (USUHS) were utilized to assist with developing strong, valid 

search criteria.  Universal search criteria and limits were established to ensure an unbiased search 

strategy and selection process.  

Search criterion.  Databases were searched using universal search criteria and limits to 

ensure an unbiased search strategy and selection process.  Search terms included apnea, 

obstructive sleep apnea, predictive, efficient, referral, and diagnostic.  Medical Subject Heading 

(MeSH) terms included obstructive sleep apnea (multiple variations; e.g. apnea, obstructive 

sleep), questionnaire, screening assess primary care, and family health.  Initial search results 

provided 1342 articles matching specified search criteria.  Further title review revealed 19 

duplicates, resulting in a net search result of 1323 articles.  

Limits for these retrieved articles were defined as (a) published within the last 10 years; 

(b) peer-reviewed; (c) research articles; (d) human subjects; and (e) minimum age of 18 years. 

 Application of these limits resulted in 153 articles meeting criteria.  The title and abstracts of 

these 153 articles were screened for exclusion criteria including: 

● Study designed for treatment of OSA. 

● Not obstructive sleep apnea (e.g. central sleep apnea). 

● Study included pediatric patients. 

● Study included pregnant patients. 

● Wrong publication type. 

● Study included patients with other sleep comorbidities besides OSA (e.g. sleep 

paralysis, insomnia). 

● Study included hospitalized patients. 
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● Study utilized alternative diagnostic test in lieu of gold standard PSG. 

● Study included patients with significant preexisting chronic illness (e.g. Chronic 

Obstructive Pulmonary Disease, stroke) 

This exclusion criterion resulted in the removal of 135 articles.  The remaining 18 articles 

were divided among group members for complete article screening and review.  Seven additional 

articles were excluded for previously identified exclusion criteria through full text review. The 

most common exclusion factors were use of alternate testing for OSA diagnosis, and participants 

with significant chronic illness.  Complete search criteria, limitations, and exclusion criteria are 

presented in Table 1. 

The resulting 11 articles were reviewed using Evidence Appraisal Forms from John 

Hopkins Evidenced Based Nursing Practice (Appendix E).  Articles were then rated using John 

Hopkins Evidenced Based Nursing Practice Rating Scale for Level and Quality of Evidence 

(QOE).  Complete article selection is presented in Figure 1, using the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses or PRISMA Diagram. 

Search results.   

Quality.  Completion of the literature search resulted in (a) two, level-one studies; (b) 

two, level-two studies; and (c) seven, level-three studies (Table 2).  Specifically, the level of 

evidence (LOE) of results consisted of two meta-analyses, 36 randomized control trials (RCTs), 

two quasi-experimental studies, and seven cohort studies.  In addition, QOE evaluation resulted 

in two A studies, and nine B studies.  
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Figure 1. Flow diagram of the systematic review process. 

 

Quantity.  The 11 articles identified using systematic review provided a vast quantity of 

information.  Specifically, the selected articles provided data from 36 RCTs, and tracked the data 

of over 11,800 participants.  In depth individual article information is provided in Table 3.  

These studies identified eight validated screening tools for further evaluation. 

Identified tools.    

STOP-BANG questionnaire.  The SBQ is a questionnaire composed of eight 

dichotomous questions.  These questions broadly assess subjective data (snoring, tired, observed 
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apnea) with objective data (hypertension, BMI, age, neck size, gender).  Simple scoring conveys 

one point for each affirmative answer.  Scores are segregated into ranges as follows: 

● Low Risk: 0 to 2 

● Intermediate Risk: 3 to 4 

● High Risk: 5 to 8 

Review of seven retrieved studies, including two meta-analyses and over 10,000 patients 

consistently recognized the SBQ for high sensitivity, specificity, positive predictive value (PPV), 

and negative predictive value (NPV).  Averages for these values (Table 4) were, sensitivity 91%; 

specificity of 74%; PPV 83%; and NPV 81% (Abrishami, Khajehdehi, & Chung, 2010; Chung, 

Abdullah, & Liao, 2016; Chung, Yang, Brown & Liao, 2014; Farney et al., 2011; Luo, Rong, 

Xu, Yi, & Jiong, 2014a; Luo, Rong, Xu, Yi, & Jiong, 2014b; Vana, Silva, and Goldberg, 2013; 

Ramachandran & Joseph, 2009).  Abrishami et al. (2010) also recognized this questionnaire for 

superior methodological validity, simplicity, and ease of use.   

Additionally, in a retrospective study by Farney et al. (2011), linear regression 

demonstrated a proportional correlation between AHI and SBQ score.  The diagnosis diagnostic 

odds ratio (DDOR) was also superior with a value of 141.48.  In a study by Chung et al., (2014) 

the SBQ demonstrated poor specificity, though further clinical evaluation with gender, BMI, and 

age increased sensitivity to 95%  

Berlin questionnaire.  The Berlin questionnaire is composed of 10 multiple-choice 

questions addressing subjective symptomatology.  Answers are scored based on assigned 

categories and correlated with a risk level.  Available literature provided data from seven studies, 

including two meta-analyses and more than 8,000 patients.  This tool demonstrated inconsistent 

results across varied studies with superior sensitivity and specificity identified by Ramachandran 
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& Joseph (2009), and PPV of only 50% in other studies (Karakoc et al., 2014; Subramanian, 

Hesselbacher, Aguilar, & Surani, 2011).  Averages for these values (Table 4) were, sensitivity 

75%; specificity of 59%; PPV 81%; and NPV 96%.   

Table 4 
 
Comparisons of Sensitivity, Specificity, Predictive Value, and Diagnosis Diagnostic Odds Ratio for OSA Screening Tools 

 

 
 
Screening 
Tool 

 
 
 
Ease of Use 

 
 
AHI 
Threshold 

 
 
Sensitivity 
Average 

 
 
Specificity 
Average 

Average  
 
DDOR   
Average 

 
NPV 

 
PPV 

 
SBQ 

 
Questionnaire & 
Measurements 

 
5 

 
0.91 

 
0.74 

 
0.83  

 
0.81  

 
141.48

 

Excellent 

 
Berlin 

 
Questionnaire  

 
5 

 
0.75 

 
0.59 

 
0.81  
 

 
0.96  

 
1.20-117.78 
Poor to 
Excellent 

 
Kushida  
Index 

 
Complex 
methodology; 
Cumbersome for 
routine use 
 

 
5 

 
0.93-1.00 

 
0.88-0.97 

 
- 

 
- 

 
>81  
Excellent 

 
ESS 

 
Questionnaire 

 
5 

 
0.38 

 
0.52 

 
0.46 

 
0.60 

 
0.43

 

Poor 
 

 
NAMES 

 
Combined 
Questionnaire  

 
15 

 
0.91 

 
0.23 

 
0.63 

 
0.62 

 
- 

 
ARES 

 
Combined 
Questionnaire 

 
5 

 
0.90 

 
.43 

 
0.57 

 
0.73 

 
- 

 
Wisconsin 

 
Combined 
Questionnaire 

 
5 

 
- 

 
- 

 
0.89

 
 

0.46 
 
- 

 
ASA 

 
Subjective 
Assessment 

 
5 

 
- 

 
- 

 
0.38 

 
0.72 

 
- 

 
Note. AHI=apnea-hypopnea index; DDOR=diagnosis diagnostic odds ratio; PPV=positive predictive value; NPV=negative predictive 
value 

 

Limitations on this screening tool were attributed to subjectivity of questions.  In two 

studies, multiple Berlin questionnaires were incomplete (Friedman et al., 2011; Karakoc et al., 

2014).  This may be attributed to a lack of dichotomous questioning that leads participants to 
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spend excessive time completing the questionnaire.  Karakoc et al. (2014), also found lack of 

time limits on subjective questions allowed for tremendous variance in patient scores.  

Specifically, allowing patients to recall symptoms from many years ago, likely not relevant to 

current disorder. 

Kushida index.  This tool is a morphometric model using measurements of mouth, 

cervical circumference, and BMI.  In a meta-analysis reviewing 6794 participants this method 

demonstrated high sensitivity, specificity, and DDOR (Ramachandran & Joseph, 2009).  

Averages for these values (Table 4) were sensitivity 93% to 100%, specificity 88% to 97%, and a 

DDOR greater than 81%.  In many instances, these values were superior to other tools.  

Methodology for this tool requires radiographs, prolonged time to complete, and specialized 

training for interpretation (Ramachandran & Joseph, 2009).  These limitations result in a very 

poor ease of use and make it cumbersome to utilize within an outpatient environment.   

Epworth sleepiness scale.  This questionnaire consists of eight subjective questions 

scored from 0 to 3 based on degree of intensity.  The higher the patient ranks each question, the 

higher the overall score.  A score of greater than 12 indicates daytime sleepiness requiring 

further evaluation.  This tool, designed to detect daytime sleepiness, is frequently used in clinics 

due to its ease of use and provider familiarity (Quan, 2013).  

The ESS did not perform well in any of the reviewed studies (Karakoc et al., 2014; 

Subramanian et al., 2011; Luo et al., 2014a; Vana et al., 2013; Ramachandran & Joseph, 2009).  

Scores for sensitivity, specificity, PPV and NPV ranked last when compared to other screening 

tools (Table 4).  Averages for these values were sensitivity 38%, specificity 52%, PPV 60%, and 

NPV 46%.  Additionally, the average DDOR for the ESS was 43%, with one study by Luo et al. 

(2014a) finding an AUC at 30%.   



STOP-BANG SCREENING QUESTIONNAIRE                                                                                         28 

The poor performance of the ESS is known to Sleep Medicine Physicians.  Dr. Stuart 

Quan, an AASM physician revealed the ESS “was never designed as a sole instrument to 

determine whether a patient is or is not sleepy for the purpose of approving diagnostic testing. 

For this purpose, it is actually a poor instrument” (Quan, 2013, p. 987).  Dr. Quan expounded 

stating the ESS is inappropriate for evaluation of OSA and sleep medicine physicians should stop 

being complicit in its use.  The limitations of the ESS combined with AASM physician 

evaluations make the ESS a poor choice for screening for OSA.   

NAMES.  This screening method involves neck circumference, airway classification, 

comorbidities, ESS score, and snoring (NAMES).  This is the only screening tool to formally 

consider comorbidities into OSA risk calculation (Subramanian et al., 2001).  In a meta-analysis 

with 509 patients, the average sensitivity, specificity, PPV, NPV were identified using an AHI of 

15 (Subramanian et al., 2001).  Results were sensitivity 91%, specificity 23%, PPV 62%, and 

NPV 63%.   

The NAMES screening tool has only been validated in one setting and does not provide a 

method of evaluation for patients with mild OSA scoring (AHI 5 to 15).  Additionally, this tool 

requires specialized training for evaluation of airway classification and comorbidity evaluation 

can be subjective.  These limitations make the NAMES a poor choice to employ in a busy 

outpatient setting. 

ARES.  This screening tool stands for the Apnea Risk Evaluation System (ARES).  It is 

comprised of 20 questions and includes use of the ESS.  In a study by Encisco and Clark (2011), 

the ARES demonstrated a superior sensitivity of 96.6%.  Specificity was low at 43.2% with PPV 

and NPV at 73%.  This study only included 84 participants and questions on the questionnaire 

were reported as complicated or in-depth.  Further studies would be required to determine 
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employability within an outpatient setting. 

Wisconsin.  The Wisconsin Sleep Questionnaire is a screening tool with both 

dichotomous and multiple-choice questions.  This tool was designed to evaluate for multiple 

sleep disorders, not specifically for OSA.  Abrishami et al. (2010) reviewed the Wisconsin 

screening tool in a meta-analysis.  Available data for the Wisconsin came from only two 

prospective studies involving 753 participants.  This tool demonstrated a superior NPV of 89%, 

but a minimal PPV of 46%.  Additionally, this tool is time consuming for patients and allows for 

subjectivity on many questions.  The limitations of this tool make it difficult to employ in an 

outpatient setting. 

ASA.  The American Society of Anesthesiologists (ASA) checklist has been used on 

surgical patients for many years and has recently been studied as a screening tool for OSA 

(Vasu, Grewal, & Doghramji, 2012).  This tool contains 12 items for review and requires 

specialized training to complete.  Studies available for meta-analysis determined a PPV 72% and 

a NPV of 38% (Abrishami et al., 2010).  Usefulness of this checklist as an OSA screening tool 

and its employability in an outpatient setting will need further investigation. 

Selection of SBQ.  A systematic review of available literature compared available data 

for eight validated OSA screening methods.  Compiled data came from 11 studies including two 

meta-analyses, 36 RCTs and over 11,800 patients.  The SBQ was identified as the evidence-

based screening tool providing highest combination of sensitivity, specificity, PPV, NPV, and 

DDOR.  Further, this tool is feasible, available, and provides simple dichotomous questioning for 

all genres of patients.  To determine the potential for improved OSA screening in the outpatient 

setting, the SBQ was chosen for this project. 

Methodology 
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Education and training.  Initial implementation within the outpatient setting began with 

scheduling training for all assigned staff at WHASC and RAFB clinic primary care clinics.  

Training was scheduled through clinic managers, outside of patient care hours to facilitate 

maximum staff attendance.  Separate training sessions were scheduled at each location for staff 

convenience.   

Training sessions began with pre-surveys to solicit baseline OSA and SBQ knowledge. 

This hardcopy survey (Appendix E) contained seven questions aimed at identifying stakeholders, 

determining normal quantity of OSA patient interactions, determining current screening 

practices, and identifying any perceived or actual barriers.  Surveys remained anonymous to 

promote honest feedback.  Surveys were collected prior to beginning the training presentation. 

Training was delivered at both facilities via PowerPoint presentation. All DNP project 

team members participated in delivery of training at both assigned locations.  Instruction focused 

on, (a) OSA definition, prevalence, sequelae, and military relevance; (b) diagnosis requirements, 

costs, and availability; (c) costs associated with the MTFs current process; (d) literature review 

results and selection of the evidence-based SBQ; (e) potential benefits of SBQ within assigned 

clinics; (f) SBQ familiarization and training (including neck measurement training); and (g) 

implementation date and strategy.  All questions were accepted and addressed upon completion 

of training.  All clinic staff members not present for training were provided a copy of the 

PowerPoint presentation via email.  Staff members were also provided with email and phone 

numbers for all project team members and DNP site director for further questions.  

Upon completion of training, staff were administered post-surveys (Appendix E).  These 

surveys assessed training topics including (a) value of training; (b) increased SBQ knowledge; 

(c) likelihood of increased SBQ use or recommended use; (d) most influential section of training; 
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and (e) suggestions for improvement.  All surveys were distributed and collected anonymously to 

encourage honest feedback.  Staff members not in attendance for live training were excluded 

from survey data collection.  All pre- and post-survey data was entered into an excel spreadsheet 

for analysis. 

SBQ implementation.  All clinic teams were provided with both hardcopy (Appendix E) 

and computer versions of the SBQ for implementation.  Paper tape measures were supplied and 

available for use in both clinics.  Providers and ancillary staff were instructed to utilize SBQ for 

any patient with OSA risk from October 01, 2016 to November 30, 2016.  SBQ scores were 

manually entered or scanned into the EMR.  This decision was determined by each clinic team in 

order to minimize the impact in daily operations.  Staff members were advised SBQs were not 

needed for patients with previous diagnosis of OSA or patients needing titration studies.   

Data Collection.  All referrals for PSG from October 01, 2015 to November 30, 2015 

were queried utilizing resource management staff.  An identical query for October 01, 2016 thru 

November 30, 2016 was also retrieved.  Data was filtered to include only PSG referrals from 

WHASC and RAFB primary care clinics.  Retrieved PSG referral data was utilized to locate the 

originating patient encounter in the EMR.  Patient EMRs were then evaluated to identify 

referring provider, referral diagnosis, use of screening tool, screening tool score, prior diagnosis 

of OSA, and the clinical reasoning for PSG referral.  Available demographic data including 

patient age, gender, BMI, and active duty status were also collected.  PSG diagnosis outcome, 

and AHI score was confirmed using EMR patient encounters and/or clinical notes.  Pertinent 

referral data and EMR information were placed into a de-identified excel spreadsheet.  Records 

were excluded for (a) patients not completing PSG; (b) patients with prior OSA diagnosis; (c) 

currently pregnant; (d) under 18 years old; and (e) unable to locate PSG result or evidence of 
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OSA determination.   

Statistical Analysis.  Statistical significance between SBQ training, use of SBQ, and 

number of negative PSGs were evaluated in separate pairs using a two-by-two contingency table 

and cross-tabulation (Table 5).  Significance was established using Pearson’s chi-square.  Binary 

relationships were evaluated using bivariate correlation and nonparametric related K samples.  

Significance was established using McNemar’s Exact and Linear Association.  A Receiver 

Operating Characteristic (ROC) was established to analyze the Area Under the Curve (AUC) for 

sensitivity, specificity, positive predictive value, and negative predictive value (Table 6).  All 

tests were two-tailed with p <0.05 considered statistically significant.  All data was analyzed 

using SPSS 18.0. 

 

 
Table 5 
 
Results of Statistical Analysis When Comparing Relational Factors 

 

Relational Factors 

Valid 
Cases 
(Providers) PPV NPV 

Pearson 
Chi-Square 
Sig.* � 

 
Fisher’s 
Exact Sig.* 

McNemar 
Test Sig.* 

Likelihood 
Ratio Sig.* � 

Linear-by-
Linear Sig.* � 

 
Increased SBQ with 
Decreased PSGS 

 
32 

 
.950 

 
.330 

 
.033 

 
.049 

 
.039

a 
 
.033 

 
.035 

Attended Training 
and Increased SBQ 
Use 

32 .770 1.00 .000 .001 .033
a 

.000 .001 

Attended Training 
and Decrease in 
PSGs 

32 .960 .800 .000 .002 .001
a 

.001 .000 

Note.  Correlations utilized a 2x2 contingency table with 2-sided asymptotic significance.  PPV=Positive Predictive Value; 
NPV=Negative Predictive Value;  
a 
Binomial distribution used. 

*p<0.05. 
�df=1. 
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Table 6 
Area Under the Curve For Attending Training and Increased PSG Referral Accuracy 

Decreased Negative PSGs Valid Area Std. Error
a 

Asymptotic Sig.
b 

Asymptotic 95% Confidence Interval 

Lower Bound Upper Bound 

Positive 27 

0.863 0.110 0.011 0.647 1.000 
Negative 5 

Note. Positive actual state is YES 
a. Under the nonparametric assumption 
b. Null hypothesis: true area = 0.5 
 

 

Figure 2. Receiver Operating Characteristic for Training Attendance and Increased Use of SBQ. 
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HIPAA Concerns 

This DNP group obtained Institutional Review Board (IRB) approval based on the federal 

definition of human subjects research.  Specifically, the definition states “a systematic 

investigation, including research development, testing and evaluation, designed to develop or 

contribute to generalizable knowledge...”(DHHS, 2014).  The primary concern for our DNP 

project was protection of patients’ personal information due to (a) chart reviews of current 

practice at WHASC; (b) data collection from patient encounters for OSA screening, PSG 

referral, and potential OSA diagnosis; and (c) temporary collection of patient personal 

identifiable information (PII) for data collection. 

  Health Insurance Portability and Accountability Act (HIPAA) concerns were mitigated by 

de-identifying PII collected from data extraction.  This data was stored on a government 

computer assigned to Principle Data Collectors.  All government computers required a common 

access card (CAC), and were firewall protected to prevent a possible breach.  Data was not 

linked with external databases, nor transmitted for collaborative use.  All data was stored and/or 

destroyed in compliance with WHASC Institutional Review Board policies. 

Project Results 

Survey Results  

Pre-Survey Results.  Data was collected from surveys distributed prior to SBQ training 

(Table 7).  Results revealed 100% of providers felt OSA screening was valuable, yet only 23% 

reported screening every patient.  Additionally, 23% of providers reported time as a barrier to 

OSA screening.  This may correlate with the 46% using the ESS (reported as fast and easy).  An 

additional 12% of providers reported using no screening tool.  Lack of CPG or training was 

reported by 20% of staff as a barrier to OSA screening.   
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Table 7 
 
STOP-BANG Training Pre-Survey Results 

Pre SBQ Training Survey 

WHASC RAFB 

Provider Nurse/Technician Provider Nurse/Technician 

Number in Attendance 15 26 11 18 

Value OSA Screening 
        

Yes 
No 

15 
- 

21 
1 

5 
- 

12 
- 

How Often Using a Screening Tool 
        

0-25 percent 
25-50 percent 
50-75 percent 
Every patient 

1 
5 
6 
4 

3 
1 
2 
17 

1 
- 
2 
2 

5 
4 
1 
2 

Screening Tool Used     

SBQ 
ESS 
None 

4 
10 
2 

5 
13 
- 

2 
2 
1 

4 
3 
- 

Barriers to Screening 

    
         No CPG/No Training 
         Patient lacks Knowledge 
         Not enough Time 
         None 
 

1 
- 

4 
11 
 

1 
2 
- 

20 

1 
- 
2 
2 

2 
1 
- 
9 

Note.  WHASC = Wilford Hall Ambulatory Surgery Clinic; RAFB = Randolph Air Force Base; SBQ = STOP-BANG Questionnaire; 
OSA = Obstructive Sleep Apnea; CPG = Clinical Practice Guideline; ESS = Epworth Sleepiness Scale 

 

 Post-Survey Results.  Post training surveys were collected immediately upon SBQ 

training completion (Table 8).  Data revealed 49 out of 50 staff members found the training 

valuable to their practice, with only one provider disclosing no value in the training.  All staff 

members reported the training provided an appropriate amount of information.  One provider 

reported no intention to utilize SBQ in future practice.  Conversely, 23 providers reported they 

were likely to implement the SBQ into their practice.  Twelve providers identified the 

presentation of evidence and general SBQ information as the most effective training elements.  

Nursing and technician staff reported SBQ information and neck circumference training as the 

most valuable training elements.  Pre- and post-survey data was utilized in conjunction with 

collected referral data for analysis. 

Table 8 
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STOP-BANG Training Post-Survey Results 

Post SBQ Training Survey 

WHASC RAFB 

Provider Nurse/Technician Provider Nurse/Technician 

Number in Attendance 15 26 11 18 

Training was Valuable 
        

Yes 
No 

15 
- 

6 
- 

8 
1 

18 
- 

SBQ Information Appropriate 
        

Yes 
No 

15 
- 

6 
- 

9 
- 

18 
- 

Likely to Implement     

Yes 
No 

15 
- 

6 
- 

8 
1 

6 
- 

Most Effective Training Element 

    

         SBQ Information 
         Evidence Presentation 
         Neck Circumference Training 
 

5 
6 

  - 
 

1 
- 
- 

- 
1 
1 

6 
2 
1 

Note. WHASC = Wilford Hall Ambulatory Surgery Clinic; RAFB = Randolph Air Force Base; SBQ = STOP-BANG Questionnaire 

 

Referral Data  

A final count of 129 referrals from 2015 and 100 referrals from 2016 were available for 

data evaluation (Table 9).  Of these 229 patients there were 164 males and 65 females, ranging in 

age from 20 years to 62 years (mean 38 years).  Body mass index ranged from 19kg/m
2
-52kg/m

2
 

with a mean BMI of 29.43kg/m
2
.  There were 196 active duty members and 33 civilians.  Fifty-

three of these referrals originated from RAFB clinic, while 176 referrals came from WHASC. 

 
Table 9 
 
Characteristics of Study Population for Selected Timeframe 2015 and 2016 

Frequencies 

 
Age 

 
BMI 

2015 2016 2015 2016 

Number  129 100 129 97 
Mean 37.72 38.36 28.95 29.99 
Median 38.00 38.00 29.00 30.00 
Mode 38.00 44.00 27.00 29.00

a
 

Range 42.00 36.00 36.00 31.00 
Minimum 20.00 22.00 19.00 21.00 
Maximum 62.00 58.00 55.00 52.00 

Note. BMI = body mass index; M = male; F = female 
a
Multiple modes exist. The smallest value is shown 
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Referral data was evaluated for referring provider, referral diagnosis, SBQ usage, SBQ 

score, PSG diagnosis outcome, and AHI score. A total of 53 primary care providers ordered PSG 

referrals within the selected 2015 and 2016 time periods.  Due to military deployment absence, 

attrition, or incoming/outgoing relocations, 21 providers did not have referral data from both 

periods.  Only providers with referral data in both specified time frames were included for 

statistical review to enable evaluation of the educational program impact.  Final data included 32 

providers and 229 PSG referrals for analysis.   

Analysis of the Results 

Acquired referral data was evaluated with pre-implementation training attendance, use of 

SBQ, number of negative PSGs, and number of positive PSGs.  This data was evaluated to 

determine statistical significance and correlation between (a) SBQ training and use of SBQ; (b) 

SBQ use and PSG referral accuracy; and (c) SBQ training and number of negative PSGs.  

Statistically significant results were discovered with the potential to impact future OSA 

screening and diagnosis. 

SBQ Training and Use of SBQ.   

Received training.  26 providers attended pre-implementation training for SBQ 

screening.  Of the 26 providers who received training, 20 demonstrated an increased use of SBQ 

for OSA evaluation, while six providers did not increase SBQ usage.  This training attendance 

demonstrated a 76.9% PPV (Table 5) for increased use of SBQ (p<0.05).   

Did not receive training.  Six providers were not available for SBQ training.  Lack of 

SBQ training resulted in a zero percent (Table 5) increase in SBQ usage (p<0.05).  This data 

demonstrated a reciprocal correlation between SBQ training and increased SBQ utilization.  

Specifically, those receiving SBQ training increased their utilization of the tool, while those not 
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receiving training did not use the SBQ.  

Use of SBQ and Decrease in Negative PSG.   

Increased use of SBQ was seen in 20 clinic providers.  Of those, 19 had an increase in 

PSG referral accuracy.  This represents a 95% PPV for increased PSG referral accuracy for 

providers increasing utilization of the SBQ (p<0.05).  Additionally, there were 12 providers who 

did not increase use of the SBQ.  This resulted in a NPV of 33.3% for negative PSGs referred by 

them (p<0.05).  Complete data for this correlation is presented in Table 6. 

SBQ Training and Number of Negative PSGs.   

A final correlation was made between attendance at pre-implementation training and total 

number of negative PSGs.  This revealed a 96.2% PPV for providers attending training to 

decrease the number of negative PSGs referred (p<0.05).  Conversely, there was a NPV of 

66.6% for providers not attending training to realize no decrease in negative PSGs (p<0.05).  

Further correlations using ROC curve and AUC, confirmed SBQ training is positively correlated 

with a decrease in negative PSGs (AUC=0.863).  Complete data is available in Table 6 and 

Figure 2. 

Analysis of Findings 

The analysis of this project demonstrates the potential for increased PSG accuracy 

through the use of the SBQ.  While SBQ is a widely accepted screening tool throughout the 

healthcare community, many providers report decreased knowledge and training regarding OSA 

screening (Lou et al., 2014b).  The same barrier was identified via the pre-implementation 

surveys conducted during the education program.  The majority of surveyed providers identified 

utilizing the ESS or no screening tool when determining need for PSG referral.  This decision 

was largely determined due to amount of time available and ease of ESS use.  This correlates 
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with the pre-implementation survey data that revealed a majority of providers identified lack of 

time, lack of training, and no CPG as barriers to using screening tools.  Post-training data, 

however confirmed providers were likely to employ the SBQ after receiving information, 

training, and statistical evidence including sensitivity and specificity.  

Finally, our study demonstrated a correlation between SBQ training and increased PSG 

referral accuracy.  This finding is consistent with the employment of the Knowledge-to-Action 

framework procedural steps.  Specifically, by identifying training needs, biases, and gaps in 

knowledge, training was specifically tailored to address the clinic’s individual needs (Melnyk & 

Finout-Overholt, 2011).  Implementing a specialized training program resulted in improved PSG 

referral accuracy for 96% of providers attending.  Results of this project demonstrate potential 

impacts for providers, patients, and organizations. 

Organizational Impact / Implications to Practice & Policy  

Organizational Impacts  

For facilities, the increased accuracy of PSG referral increases access to both Sleep 

Medicine providers and PSG testing (AASM, 2016b; Rankin et al., 2016).  The effects of this 

increased resource efficiency is two-fold.  First, by decreasing the number of unneeded PSGs, an 

estimated $2,105 per patient can be saved (AASM, 2016b).  On a national level, even a modest 

projection of a 10% increase in referral accuracy would amount to $1.2 million in healthcare cost 

savings.   

Additional cost savings will result from improved patient health outcomes.  Specifically, 

increased access would lead to identifying undiagnosed OSA patients earlier. This can prevent or 

mitigate associated sequelae such as hypertension, diabetes, or mental health disorders resulting 

in a potential annual cost savings of $6336 per patient (AASM, 2016b).  These improvements to 
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PSG referral accuracy have further associated impacts for patient health and well-being.   

Patient Impacts   

Increased PSG referral accuracy in the healthcare system impacts patients in a variety of 

ways.  For high-risk patients, improved access to specialists and PSG reduces the average 2 to 3 

month waiting period.  This leads to a quicker diagnosis and treatment for affected patients.  

Early diagnosis and treatment are proven to prevent or mitigate comorbidities associated with 

OSA (Redline, 2017; Jonas et al., 2016; AASM, 2016b).  This results in decreased costs for the 

patient, as well as improved physical and mental health (AASM, 2016b).  Redline (2017) found 

early treatment also prevents interim appointments patients may seek for untreated OSA 

symptoms (e.g. fatigue, depression).  Avoiding these appointments would result in an estimated 

annual cost savings of $4,231 per patient (AASM, 2016b).  Patients with a low risk OSA score 

per the SBQ could experience similar benefits.  

For patients found to have a low-risk of OSA on SBQ, providers may choose to focus on 

other differential diagnoses such as insomnia, poor sleep hygiene, and/or psychiatric or medical 

contributors (Morgenthaler, 2014).  This can translate into quicker identification of their true 

diagnosis and decrease the personal time and associated costs with unnecessary PSG testing.  

The estimated cost savings for avoiding unnecessary PSG are $2,105 (AASM, 2016b, Rankin et 

al., 2016).  Savings associated with avoiding loss of work wages for time spent in sleep center 

will vary (AASM, 2016b).  Ultimately, increased referral accuracy results in decreased patient 

costs, improved health, and increased patient satisfaction.  This improved accuracy can also have 

positive impacts for providers in the outpatient setting.  

Provider Impacts 

The SBQ provides positive impacts to providers by addressing barriers that previously 
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hampered the ability to provide OSA care.  The most commonly identified barrier for OSA 

screening is time and manpower burden (AASM, 2016b).  Using the SBQ providers in the 

outpatient setting can increase PSG referral accuracy without compromising time or manpower.  

Screening with the SBQ is easy to complete for both patients and staff with 91% of patients able 

to complete the survey autonomously (Lou et al., 2014a).  This reduces the burden on manpower 

while increasing the identification of patients with undiagnosed OSA. This efficient 

identification of patients with probable untreated OSA ultimately leads to improved patient 

outcomes. 

While the healthcare value of improving patient outcomes is important to providers, 

patient outcomes also have a monetary value.  The Healthcare Effectiveness Data Information 

Set (HEDIS) is a tool utilized by the National Committee for Quality Assurance (NCQA) to 

determine reimbursements for healthcare costs.  These measures include patient satisfaction, 

preventative care, and benchmarks for diseases such as hypertension and diabetes (NCQA, 

2017).  As previously discussed, early diagnosis and treatment of OSA can improve associated 

comorbidities such as those measured (Redline, 2017; Jonas et al., 2016; AASM, 2016b).  

Federal and state reimbursements through HEDIS measures have been estimated at up to $17 

million per 100,000 members evaluated (BioIQ, 2015).  These figures combined with the 

estimated 2.28 million (Namen et al., 2015) undiagnosed OSA patients seen annually in primary 

care amounts to potential reimbursements of $387 million.  These profound impacts can also be 

realized within the military healthcare environment.    

Military Specific Impacts 

Improved utilization.  Since fiscal year (FY) 2014, approximately 50% of all PSG 

referrals to WHASC Sleep Center are outsourced to the civilian network (Rankin et al., 2016).  
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This outsourcing is due to insufficient resources to assume the volume of PSG referrals in a 

timely manner (Rankin et al., 2016).  While this is partially attributed to the limited number of 

military Sleep Centers available to beneficiaries (Sleep Disorders Center, 2015), it is further 

complicated by poor referral accuracy.  In FY 2015, nearly 40% of PSG referrals from WHASC 

and RAFB primary care clinic were not found to have OSA (Rankin et al., 2016).  This study 

demonstrated that use of the SBQ resulted in a 60% decrease in unnecessary referrals.  For these 

facilities, the increased accuracy of PSG referral translates into improved utilization, patient 

satisfaction, as well as improved patient outcomes (AASM Adult OSA Task Force, 2009).  

While the benefit to sleep center utilization is apparent, further impacts for outpatient clinic also 

exist. 

Increasing the ability to identify and treat undiagnosed OSA results in a decrease of clinic 

appointments for untreated OSA symptoms.  This subsequent decrease in clinic appointments 

results in improved access for the empaneled provider.  In a PCMH environment, increased 

access is directly correlated with improved patient satisfaction, improved health outcomes, and 

improved HEDIS measures (NCQA, 2017).  Improvement in these elements and increased 

referral accuracy can have a significant impact on MTF cost-savings. 

Cost savings.  For WHASC and RAFB primary outpatient care, a decrease in 

unnecessary referrals results in improved cost savings through improved sleep center utilization. 

A decrease in outsourced PSGs reduces costs associated with civilian network costs.  In the 

JBSA area PSG costs range from $750 to $2,500 with the civilian network typically charging 

toward the higher end of the spectrum (Rankin et al., 2016).  This study demonstrated a 60% 

decrease in unnecessary PSG.  This decrease applied to referral estimates from 2015 reflect a 

potential decrease in total PSGs, decrease in outsourced PSGs, and average cost savings of  $3 
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million (Table 10).  Additional cost savings within the military environment can be estimated 

when evaluating the effect of appropriate OSA screening related to overall mission impact.  

Table 10 
Actual and Potential Costs Associated with PSG Referrals 

 WHASC Sleep Center 
Reported 2015 PSGs 

Estimated 2016 with 
Project Findings 

Cost Savings with SBQ 

 
Total PSGs  7800 7800 - 

Total PSGs Outsourced to Civilian 
Network  

4175 2927 - 

Costs of Outsourced PSGs  
(Civilian Network $2000/PSG)

a $8,350,000 $5,854,000 $2,496,000 

Total PSGs without OSA Diagnosis 3120 1248 - 

Costs of PSGs without OSA Diagnosis 
(CMS Reimbursement $1100/PSG)

b $3,432,000 $1,372,800 2,059,200 

Costs of PSGs without OSA Diagnosis  
(Civilian Network $2000/PSG)

a $6,240,000 $2,496,000 $3,744,000 

Note.  WHASC = Wilford Hall Ambulatory Surgery Clinic; SBQ = STOP-BANG Questionnaire; PSG = Polysomnograph; JBSA = 
Joint Base San Antonio; CMS = Centers for Medicare and Medicaid Services 
a
Average for JBSA network estimates 

b
Based off CMS reimbursements  

 

Mission Impact.  From a military perspective PSG referral accuracy can have impacts on 

mission accomplishment.  As previously mentioned, PSG diagnostic testing most commonly 

requires overnight stays at a sleep laboratory.  For military members this can result in time lost 

from duties.  Additionally, if the patient is found to have a normal PSG, additional time will be 

needed to determine an accurate diagnosis (Jonas, et al., 2016).  This will require additional 

clinic visits, possible diagnostics, and potential referrals to other specialists (Redline, 2017).  

These situations can result in excessive absence from duties and subsequent impact to the service 

member's’ mission (AASM, 2016b).  For the military outpatient care population this is of 

significant concern as nearly 86% of patients in this study were active duty service members.  

The positive and negative impacts associated with this study suggest the opportunity for policy 

and practice improvements. 

Potential Implications 



STOP-BANG SCREENING QUESTIONNAIRE                                                                                         44 

Implications to policy and practice should focus on instituting measures to increase PSG 

referral accuracy.  Acquired survey results demonstrated SBQ training established buy-in with 

clinic stakeholders (Figure 3).  This is evidenced by a 150% increased use of SBQ by providers 

attending training.  Further development and implementation of an education program to 

advocate SBQ use could increase knowledge and evidence of the tool.  In this study, education 

proved to address common barriers identified by providers and ancillary staff.  Through 

mitigation of barriers additional steps should be taken to establish a standard screening protocol 

for OSA.  

 

 Figure 3.  Results of SBQ Training on SBQ Use and Negative PSGs. 

  

While the SBQ should not be seen as a replacement for clinical judgment, establishing a 

consistent OSA screening process within the outpatient care setting would likely result in 

sustained or improved PSG referral accuracy.  Additionally, CPGs or standard protocols are 

recognized by numerous agencies including NCQA, CMS, and DOD Congressional Budget 

Office (CBO) as providing improved patient outcomes and decreasing healthcare costs.  With 
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OSA emerging as a significant chronic illness, implementation of a standard screening protocol 

is needed. 

Limitations 

Some potential limitations in this project were identified.  First, there was population 

bias, as all patients were military beneficiaries.  Additionally, the majority of our population was 

active duty and may have been required to undergo PSG for different military requirements (e.g. 

retirement, medical evaluation board).  Military population nuances combined with a small 

sample of 229 referrals may hinder the ability to generalize these findings to the general 

population.  This is further complicated by location bias. 

This project was conducted utilizing only two outpatient clinics.  Both clinics were 

primary care clinics located at Air Force MTFs.  These findings may prove difficult to apply to a 

non-military facility or different outpatient care specialty.  Additional limitations were identified 

in retrieval of post-implementation data.   

With current wait times for PSG, some referrals remained uncompleted at the end of the 

study.  Additional results were unable to be retrieved due to difficulty in acquiring civilian 

results.  This made the comparison between civilian PSG findings and military PSG findings 

difficult to determine.  With available information however, there are identifiable opportunities 

for future research and practice. 

Future Directions for Research and Practice 

This project demonstrated the utility and potential positive health and economic impacts 

with using the SBQ.  Results from this small project should be validated and extended with 

continued research on OSA screening.  Future attention can be directed at varying specialties, 

different populations, or other available screening tools. 
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Future studies evaluating varying specialties should focus on extended evaluation of the 

SBQ within other outpatient care areas.  Since our project focused on implementing the SBQ in a 

primary care setting, future studies could evaluate the results seen in internal medicine clinics, 

women’s health clinics, and pediatrics for example.  Evaluation in these other clinics may also 

provide a gateway to evaluating OSA screening in different populations. 

Since the primary care population in the MTF is largely segregated from both pediatric 

and geriatric patients, our project did not collect data on any extremes.  Some investigation 

should be aimed at the ability to reproduce SBQ findings within these populations.  This could 

lead to important findings, as OSA diagnosis and screening has different nuances when 

evaluating those at age extremes, as well as those with significant comorbidities (AASM, 

2016b).  Through these various populations, studies might investigate augmentation of the SBQ 

or utilization of different OSA screening questionnaires.   

Additional focus on the SBQ itself may prove to further increase the sensitivity or 

specificity of the tool.  Specifically, some studies evaluated in our systematic review discussed 

employment of additional factors to augment the SBQ (Lou et al., 2014a).  In one study, some 

improvements to the SBQ specificity were recorded (Lou et al., 2014a).  These augmented tools 

could be compared to the SBQ, or compared to other validated OSA screening tools.  

Comparative studies would assure stakeholders are gaining the full benefits of improved OSA 

screening.   

Conclusion 

There are 29.4 million people affected by obstructive sleep apnea (OSA) in the United 

States (AASM, 2016b).  Among active duty military members the incidence of OSA is estimated 

to be 20% higher (Wood, 2013).  This disorder is classified as a chronic illness and is directly 
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associated with a multitude of serious health sequelae.  The risks for developing these sequelae 

increase if OSA is not diagnosed and treated (Badran et al., 2012).  The AASM estimates 23.5 

million people with OSA are undiagnosed, resulting in $149.6 billion dollars in associated 

annual healthcare costs (AASM, 2016b).  

This project used a systematic review of available literature to identify an evidence-based 

screening tool for identifying patients at risk for OSA.  The SBQ was identified as a superior 

screening tool, recognized as easy to employ, and developed with solid methodology (Lou, 

2014).  Using the SBQ in primary care clinics at WHASC and RAFB demonstrated a decrease in 

unnecessary PSG referrals by 60%.  This efficient use of PSG resources can decrease costs 

associated with outsourced care, decrease prolonged wait times, and improve the diagnosis and 

early treatment for those with OSA (Chung et al., 2016). Employment of this evidence-based 

practice in primary care resulted in $405,000 annual cost savings.  If applied to all PSG referrals, 

cost savings could approach $2 to $3 million annually.  The impact of applying an evidence-

based OSA screening tool is evident.  Both a reduction in cost and improved overall health can 

be realized if the SBQ is employed as a first line screening tool for OSA in the outpatient arena.   
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Citi Certificates  

 

  



STOP-BANG SCREENING QUESTIONNAIRE                                                                                         56 

Appendix A 
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Citi Certificates 
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Appendix B 

Form 3202N 
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Appendix C 

IRB Approval Letter 
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Appendix C 

IRB Approval Letter 
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Appendix D 

PAO Clearance /Level of Dissemination Classification 
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Appendix E 

STOP-BANG Questionnaire 
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Appendix E 

Training Pre-Survey 

 

 

 



STOP-BANG SCREENING QUESTIONNAIRE                                                                                         66 

Appendix E 

Training Post-Survey 
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Appendix E 

John Hopkins Evidence Appraisal Form 

 



STOP-BANG SCREENING QUESTIONNAIRE                                                                                         68 

Appendix E 

John Hopkins Evidence Appraisal Form 
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Appendix E 

John Hopkins Evidence Appraisal Form 
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Appendix F 

DNP Project Completion Verification Form 
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Table 1 

Literature Search Terms Used, MeSH Terms Used, Search Limitations, and Exclusion Criterion 

 

Literature Search Limits 
 

 

Search Terms   

Apnea  

Predictive 

Efficient 

 

 

Obstructive Sleep Apnea 

Referral 

Diagnostic 

MeSH Terms 

 

 

Apnea, Obstructive Sleep 

Apnea, Sleep 

Apneas, Obstructive Sleep  

Obstructive Sleep Apnea 

Obstructive Sleep Apnea Syndrome 

 

 

Questionnaire 

Screening 

Assess  

Primary Care 

Family Health 

Search Limits  

2006-2016 

English Language 

Peer Reviewed 

 

 

Research Article 

Age ≥ 18 years 

Human Subjects 

 

 

Exclusion Criterion 

 
● Article designed for treatment of OSA 

● Not Obstructive sleep apnea (central sleep apnea) 

● Pediatric patients 

● Pregnant patients 

● Wrong publication type  

● Other sleep comorbidities besides OSA  

● Hospitalized patients 

● Use of alternate diagnostic test (not gold standard PSG) 

● Aimed at patient with significant preexisting comorbidities 
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Table 2 

Level and Grade of Evidence for Studies Identified in Systematic Review of Literature 

 

 

John Hopkins University Level and Grade of Evidence 
 

 

Grade of 

Recommendation 

Level of 

Evidence 

 

 

Interventions 

 

 

Total 

 

A 

 

1a 

 

Systematic Review of Randomized Control Trials 

 

2 

1b 

 

Individual Randomized Control Trial 

 

0 

B 

2a 

 

Systematic Review of Cohort Study 

 

2 

2b 

 

Individual Cohort Study 

 

0 

3a 

 

Systematic Review of Case-Control Studies 

 

6 

3b 

 

Individual Case Control Study 

 

1 

 

C 

 

4 

 

Case Series 0 

 

D 

 

5 
Expert Opinion without explicit critical appraisal 

or based on physiology or bench research 
0 
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Table 3 

Evaluation of Studies Identified in Systematic Review of Evidence 

Citation Purpose of Article Type Sample Variables  
Quality/Relevance  

Rating 

Abrashami et al., 2010 
The objective of this systematic review is to identify and 
evaluate the available questionnaires for screening OSA. 

Meta-

Analysis/Systematic 

Review 

10 RCTs                          
1484 Patients 

IV=OSA Screening Tools 
DV=Ability to predict OSA 

Level I; A 

Chung et al., 2014 

The objective of this study was to explore the predictive 
performance of the different combinations of items from 

“Bang” with the STOP component.. 

Quasi-experimental 516 Patients 
IV=STOP-BANG  

DV=Ability to predict OSA 
Level II; B 

Encisco & Clark, 2011 

To compare the sensitivity and specificity of two 

questionnaires to identify patients with obstructive sleep 
apnea (OSA). 

1 Prospective Case 

Control Study 
85 patients 

IV=Berlin;ARES Screening Tool  

DV=Ability to predict OSA 
Level III; B 

Farney et al., 2011 

Explore the possibility of using the STOP-Bang model 

(SBM) to classify severity of OSA into 4 categories 

ranging from none to severe. 

Retrospective Cohort 
Study 

1426 patients 
IV=STOP-BANG 
DV=Ability to classify OSA severity 

Level III; B 

Friedman et al., 2010 
To determine the sensitivity and specificity of the Berlin 

Questionnaire. 
Cross Sectional Study 223 Patients 

IV=Berlin 

DV=Ability to predict OSA 
Level II; B 

Karakoc et al., 2014 

To investigate the value of the Berlin Questionnaire (BQ) 

for screening at-risk patients for obstructive sleep apnea 
(OSA). 

Retrospective 217 patients 
IV=Berlin; ESS 

DV=Ability to predict OSA 
Level III; B 
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Table 3 Continued 

 

Citation Purpose of Article Type Sample Variables  
Quality/Relevance  

Rating 

Lou et al., 2014 

This study aimed to evaluate the value of the STOP-Bang 
questionnaire (SBQ) in screening OSAHS in sleep-

disordered breathing clinic by comparing it with the 

Epworth sleepiness scales (ESS), Berlin questionnaire, 
and STOP questionnaire. 

Prospective Study 212 Patients 
IV=STOP-BANG, Berlin, ESS, 
STOPDV=Ability to predict OSA 

Level III; B 

Lou et al., 2014 
To evaluate the value of the STOP-Bang questionnaire 

(SBQ) in screening OSA. 
Prospective Study 212 patients  

IV= STOP-BANG 

DV=Ability to predict OSA 
Level III; B 

Ramachandran & Josephs, 

2009 

Compare clinical screening tests for osa and establish an 

evidence base for use. 
Meta-Analysis          

26 RCTs                           

6794 patients 

IV=OSA Screening Tool 

DV=Ability to predict OSA 
Level I ; A 

Subramanian et al., 2011 
To develop a novel screening tool for identification of 
patients with OSA. 

Retrospective Study       579 patients 
IV=NAMES screening tool  
DV=Ability to predict OSA 

Level III; B 

Vana et al., 2013 

This study compared the predictive abilities of the STOP-

Bang and Epworth Sleepiness Scale (ESS) for screening 

for OSA. 

Cross Sectional Study 60 patients 
IV=STOP-BANG;ESS 

DV=Ability to predict OSA 
Level III; B 
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  Project Year 1 (2015) 

Activity/Month JA

N 

FE

B 

MA

R 

AP

R 

MA

Y 

JU

N 

JU

L 

AU

G 

SE

P 

OC

T 

NO

V 

DE

C 

Project Planning X X X X X X X X X X X  

Project Data Collection X X X          

Evidence Review  X X X X X X X X     

USUHS DNP Proposal Approval         X X X  

Site IRB Submission and Approval            X 

USUHS VPR Submission and Approval             

 

Project Year 1 (2016) 

Activity/Month JA

N 

FE

B 

MA

R 

AP

R 

MA

Y 

JU

N 

JU

L 

AU

G 

SE

P 

OC

T 

NO

V 

DE

C 

USUHS VPR Submission and Approval X X           

Site IRB Submission and Approval   X X         

Introduction Meeting w/Stakeholders     X X       

Chart Reviews     X X       

Evidence Meeting w/Stakeholders        X      

Collaboration Meeting with Clinic Staff       X      

Protocol Design       X X     

Clinic (Team) Training for Protocol        X     

Implementation of Protocol to Select Teams        X X    

Post-Implementation Meeting with Clinic         X X   

Post-implementation Chart Review          X X X 

Timeline 
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Timeline 

 

Project Year 2 (2017) 

Activity/Month JA

N 

FE

B 

MA

R 

AP

R 

MA

Y 

JU

N 

JU

L 

AU

G 

SE

P 

OC

T 

NO

V 

DE

C 

Post-implementation Chart Reviews X X X          

Data Compilation/Comparison Pre&Post   X X         

Post-Implementation Meeting with 

Stakeholders  

   X         

Meeting with Future DNP Team   X X         

USUHS Presentation     X        

Final Meeting with new DNP Team     X        

 

 


