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Abstract  

Sleep apnea has been shown to have a negative impact on quality of life, especially in the 

presence of heart failure (HF). Sleep apnea remains under-diagnosed, and the prevalence of 

comorbid sleep apnea in patients with HF is high.  The purpose of this project is to determine if 

screening for sleep apnea using the STOP-BANG questionnaire (SBQ) in the adult outpatient HF 

population increases the incidence of referrals for a polysomnography (PSG) test.  The objective 

is to increase referral for PSG through the use of the SBQ.  

The theory chosen for this project is Imogene King’s Theory of Goal Attainment.  This 

theory describes the nature of nurse-client interactions that lead to transactions and goal 

attainment.  This theory provides knowledge of process and outcomes, and leads to quality 

improvement in nursing. 

The project took place at Great Lake’s Cardiology.  The project leader implemented a 

quasi-experimental design, beginning with a four-week chart review.  A screening questionnaire, 

including the SBQ, was given to new-onset HF patients.  The chi-square analysis revealed 

statistically significant results for SBQ risk score and diagnosis group.  It was concluded that 

those who had not been previously diagnosed with sleep apnea were at much higher risk for 

having sleep apnea than those that had.   

One limitation for this project was sample size, which is why the project leader could not 

answer whether or not use of the SBQ increased referrals for PSG.  This research could be 

continued on a larger scale so that the original research question is answered.  

Keywords  

Sleep apnea, screening, heart failure, STOP-BANG questionnaire. 
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Utility of the STOP-BANG Questionnaire in the Adult Outpatient Heart Failure 

Population 

HF is a complex chronic disease that is characterized by the reduced ability of the heart to 

pump and/or fill with blood (Savarese & Lund, 2017).  Three subtypes may classify HF: HF with 

reduced ejection fraction (HFrEF), HF with preserved ejection fraction (HFpEF), and HF with 

mid-range ejection fraction (HFmrEF) (Savarese & Lund, 2017).  The American Heart 

Association (2016) defines heart failure as a chronic, progressive condition in which the heart 

muscle is unable to pump enough blood to meet the body’s needs for blood and oxygen.  HF has 

been defined as a global pandemic, since it affects around 26 million people worldwide 

(Savarese & Lund, 2017).  HF inflicts a heavy financial burden on the health care industry in the 

United States; the estimated cost for HF in 2012 was $30.7 billion and there is projected to be a 

3-fold increase by 2030 (Farmakis, Papingiotis, & Parissis, 2017).  This financial burden results 

from recurrent readmissions, multiple treatment choices, and the fact that HF is the end-stage 

condition of all cardiovascular diseases in an aging population (Farmakis et al., 2017).  

 SDB is a condition under investigation as a contributor to symptom burden, morbidity, 

and mortality in patients with chronic HF (Woerhle et al., 2012).  The prevalence of comorbid 

SDB in patients with HF is high, at 47% to 76% and over 50% of patients with HF have SDB 

(Woerhle et al., 2012).  The clinical diagnosis of SDB in patients with chronic HF is difficult 

because key symptoms and characteristics of patients with SDB and normal cardiac function, 

such as daytime sleepiness and obesity, are often not present (Woehrle et al., 2016).  

Background and Significance 

OSA, a form of SDB, is characterized by reductions or cessations of airflow during sleep 

due to upper airway obstruction (Malhotra & Fang, 2018).  OSA involves abnormalities in 
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pharyngeal anatomy, pharyngeal function, and ventilatory control (Malhotra & Fang, 2018).  

Apnea is defined as a complete cessation of airflow for greater than 10 seconds and hypopnea, a 

partial cessation of airflow, is defined as a 50% to 90% reduction in airflow for greater than 10 

seconds, accompanied by a greater than 3% decrease in oxyhemoglobin saturation (Khattak et 

al., 2018).  OSA can be clinically diagnosed when there are five or more episodes of apnea or 

hypopnea per hour of sleep (Khattak et al., 2018).  OSA can be classified as mild (AHI 5-14), 

moderate (AHI 15-30), or severe (AHI >30) (Khattak et al., 2018).  Attended overnight PSG 

testing in a sleep laboratory is accepted as the best diagnostic test for measuring AHI (Khattak et 

al., 2018).  Unfortunately, OSA remains considerably under-diagnosed, with an estimated 75% 

to 80% of cases remaining unidentified (Aurora & Quan, 2016).  In addition, the costs of 

untreated OSA are estimated to be $34 to $69 billion dollars per year (Aurora & Quan, 2016).  

When OSA is the predominant type of SDB, poor sleep quality and snoring are common 

(Malhotra & Fang, 2018).  A prospective study conducted by Woerhle et al. (2012) demonstrated 

a high prevalence of SDB in a population of stable HF patients.  According to Woerhle et al., 

(2012), over 50% of patients with HF have SDB, which is around 10 times the rate in the general 

population.  The prevalence of OSA in HF was reported to be 12% to 43%, and the prevalence of 

CSA in HF was reported to be 21% to 40% (Woehrle et al., 2012).  The clinical diagnosis of 

SDB in patients with chronic HF is difficult because key symptoms and characteristics of 

patients with SDB and normal cardiac function, such as daytime sleepiness and obesity, are often 

not present (Woehrle et al., 2012). This study found that clinical predictors for the presence of 

SDB in HF patients include male sex, age, BMI, and the severity of both symptoms and left 

ventricular dysfunction (Woerhle et al., 2012).   
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OSA is detrimental to the cardiovascular system, affecting mechanical, chemical, 

neurohumoral, and inflammatory mechanisms (Khattak et al., 2018).  The immediate effects of 

an attempted inspiratory effort during an episode of mechanical obstruction to airflow include an 

exaggerated drop in intrathoracic pressure, hypoxia, and arousal (Khattak et al., 2018).  This 

drop in intrathoracic pressure increases left ventricular (LV) pressure, which increases afterload, 

as well as increases venous return and consequently decreases stroke volume (Khattak et al., 

2018).  OSA also causes marked and repeated elevations in systemic blood pressure (BP) 

secondary to hypoxia, arousals from sleep, and increased sympathetic nervous system activity 

(Khattak et al., 2018).  There is a combination of increased LV afterload and faster heart rate 

(HR) secondary to augmented sympathetic nervous system activity, which leads to oxygen 

supply/demand mismatch, acutely predisposing the patient to cardiac ischemia, and chronically 

to LV hypertrophy, LV enlargement, and HF (Khattak et al., 2018).   

Central sleep apnea (CSA) is becoming the more predominant form of SDB in patients 

with more severe HF (Cowie et al., 2017).  In CSA, the underlying abnormality is in the 

brainstem respiratory centers, with a periodic reduction or cessation of respiratory effort (Cowie 

et al., 2017).  A modest rise in the partial arterial pressure of carbon dioxide results in 

inappropriate hyperventilation, driving PaCo2 levels below the apneic threshold and causes 

apnea or hypopnea (Cowie et al., 2017).  One particular form of CSA is a periodic pattern of 

hyperventilation followed by hypoventilation, termed Cheyne-Stokes respirations (Cowie et al., 

2017).  CSA is independently associated with a worse prognosis in chronic HF (Cowie et al., 

2017), and is also associated with an increased risk of death (Lyons et al., 2017).   

The American College of Cardiology, the American Heart Association, and the Heart 

Failure Society of America (ACC/AHA/HFSA) published the 2017 ACC/AHA/HFSA Focused 



9 THE UTILITY OF THE STOP-BANG QUESTIONNAIRE  

Update of the 2013 ACCF/AHA Guideline for the Management of Heart Failure: A Report of the 

American College of Cardiology/American Heart Association Task Force on Clinical Practice 

Guidelines and the Heart Failure Society of America (Yancy et al., 2017).  This guideline 

updated the 2013 ACCF/AHA Guideline for the Management of HF in areas in which new 

evidence has emerged (Yancy et al., 2017).  The updated guideline recommends patients with 

NYHA class II-IV HF and suspicion of sleep-disordered breathing or excessive daytime 

sleepiness receive a formal sleep assessment, as treatment of OSA improves sleep quality, 

reduces the apnea-hypopnea index, and improves nocturnal oxygenation (Yancy et al., 2017).   

Purpose and Objectives 

Although the ACC/AHA/HFSA created guidelines aimed at increasing the frequency of 

screening for SDB in an effort to lessen the burden of HF, there remains a gap in current practice 

for implementing the recommendations and promoting early screening interventions.  The 

purpose of this project is to determine if screening for sleep apnea using the SBQ in the adult 

outpatient heart failure population increases the incidence of referrals for a PSG test at a sleep 

study laboratory.  The project objective is to increase referral for PSG through the use of the 

SBQ.  Implementing the SBQ screening tool will help successfully achieve the study aim: 

increase PSG referrals.  Screening using the SBQ has a high sensitivity and specificity for sleep 

apnea diagnosis, and helps identify high-risk patients (Chiu et al., 2017).  The SBQ is a screening 

tool that assesses snoring, tiredness, observed apnea, hypertension, high BMI, age > 50, neck 

circumference > 40 cm, and gender (Chung, Abdullah, & Liao, 2016).  The project will take 

place at a Great Lake’s Cardiovascular outpatient clinic located in Williamsville, New York.  

Gap in Clinical Practice 
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To date, there is no gold-standard screening recommendation for sleep apnea in the heart 

failure population, even though OSA is an independent risk factor for HF, and OSA and CSA 

can make HF outcomes worse (Pearse & Cowie, 2016).  Research is lacking in evidence-based 

screening recommendations for many reasons; research shows there are limitations in the studies, 

conflicting recommendations, poor patient compliance, and variable screening methods (Bakhai 

et al., 2017).  There is a lack of knowledge and guidelines, lack of reminders and prompts to use 

the tools, as well as lack of time needed to do the tool and provide education regarding results 

(Bakhai et al., 2017).  A quality improvement project conducted at Erie County Medical Center 

reported that providers feel there is insufficient time to address and document screening when 

screening for OSA may be appropriate (Bakhai et al., 2017).  

Theoretical Framework 

The theoretical framework chosen for this project is Imogene King’s Theory of Goal 

Attainment.  King defines theory as a set of defined concepts that are inter-related in 

propositional statements from which research questions are derived and/or hypotheses are 

formulated (King, 1992).  The theory of goal attainment describes the nature of nurse-client 

interactions that lead to transactions and to goal attainment (King, 1992).  Goal setting is based 

on the nurses’ assessments of the client’s concerns, problems, and disturbances in health, their 

perceptions of problems, and their sharing of information with clients and families to move 

toward quality improvement in their health (King, 1992).  Observing, communicating, assessing, 

planning, verifying, and evaluating information and events are examples of functions of nurses in 

the health care system (King, 1996).  The resources in a system are human beings, materials, and 

money (King, 1996).  All systems require decision-making regarding use of the resources to 

perform the functions within the environment to achieve the goals (King, 1996).  A model of 
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transaction leads to goal attainment (King, 1996).  This model identifies concepts in the theory 

that show a human process of interactions that lead to transactions and to goal attainment (King, 

1996).     

King’s Theory of Goal Attainment comes from his conceptual system explanation (King, 

1997).  A system is defined as a set of elements connected by communication links that exhibits 

goal-directed behavior (King, 1997).  King’s conceptual system was proposed to provide a 

comprehensive view of three dynamic interacting systems (King, 1997).  These systems 

represent the environments that influence the growth, development, work, and health of 

individuals, groups, and communities irrespective of nationality and culture (King, 1997).  This 

conceptual system serves several purposes, such as to identify concepts that are essential 

knowledge for nursing as a discipline, to derive theories and test them in research, and to serve 

as a structure to develop a curriculum for nursing education (King, 1997).  This framework’s 

overall assumption is that the focus of nursing is the care of human beings, and the goal of this 

system is health (King, 1997).   

King’s theory is appropriate in this DNP project because the theory provides knowledge 

of process and outcomes, and leads to quality improvement in nursing (King, 1992).  This is a 

shared goal in this project, as the purpose of this research is to determine if screening for sleep 

apnea in HF increases referrals for PSG, thereby leading to quicker diagnoses, treatment, and 

potentially better outcomes.  In this DNP project, the SBQ was given to HF patients to determine 

level of sleep apnea risk.  After the questionnaire was completed and patients were put into a risk 

category, the patient and project leader discussed a means to attain a shared goal.  In this case, 

PSG testing at a sleep study lab was discussed with the patient after education was provided 

regarding the benefits of treating sleep apnea in the presence of HF.  As King stated, mutual goal 
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setting is suggested as a standard to be used when clients can collaborate with the healthcare 

team to set goals, explore means, and agree on the means to attain goals (King, 1992).   

Review of the Literature 

Literature Review Process  

This DNP project began with a brief review of current literature regarding screening 

practices in outpatient clinics for sleep apnea, as well as the utility of early screening, barriers to 

complying with screening recommendations, and the implications of ignoring recommendations.  

The initial literature search was intended to refine the project aims and objectives, assess the 

current evidence, and to determine appropriate methods to use for this project.  Next, a more 

formal literature search was conducted using databases such as: CINAHL, PubMed, and 

Cochrane Library.  The search criterion was refined to only include articles published from 2014 

on, and to only include the English language and adult samples diagnosed with heart failure.  

Keywords used to guide the search included “sleep apnea screening” or “sleep disordered 

breathing screening” or “obstructive sleep apnea screening”, and “heart failure” or “heart 

disease” or “congestive heart failure”.  Another search included using the keywords “stop-bang 

questionnaire” and “sleep apnea” and “ heart failure”.  After entering my search criteria and 

scrolling through the databases, there were 36 articles identified that were applicable to the 

project.  Duplicates were removed, as well as those that were not eligible due to meeting various 

exclusion criteria.  In total, there were seven relevant and appropriate studies utilized in this 

literature review.   

Literature Review Synthesis 

Seven studies were utilized for this literature review to establish the foundation of this 

DNP project.  These seven studies included prospective cohort studies (Artz et al., 2016), 
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prospective randomized control trials (Cowie et al., 2015; Daubert et al., 2018; Javadi et al., 

2014), retrospective meta-analysis (Chiu et al., 2017), and a retrospective chart review (Doshi et 

al., 2015).  This literature review will be divided into the following categories: utility of treating 

sleep apnea in HF patients and efficacy of the STOP-BANG questionnaire as a sleep apnea 

screening modality.  There were no research articles found describing current screening practices 

in HF clinics, which is further evidence that this is a topic that requires more attention and 

exploration.   

Utility of Treating Sleep Apnea in Heart Failure Patients  

The first part of this literature review consisted of exploring evidence that would support 

the need of sleep apnea screening in HF patients.  Making a clinical diagnosis for chronic HF is 

difficult because key symptoms and characteristics of patients with SDB and normal cardiac 

function, such as daytime sleepiness and obesity, are often not present (Artz et al., 2017).  

Therefore, the rate of sleep testing in patients with chronic HF is very low, as clinical predictors 

for SDB were not studied in a large sample of stable patients with chronic HF prior to the 

SchlaHF study (Artz et al., 2016).  This study took data from 6,876 stable patients with chronic 

HF (Artz et al. 2016).  The study results showed that patients with SDB were older, had a higher 

BMI, and were more likely to be male (Artz et al., 2016).  In addition, patients with chronic HF 

with SDB had more severe HF as evidenced by more severe impairment of systolic cardiac 

function, and also had a higher NYHA functional class (Artz et al., 2016).  This study concluded 

that moderate-to-severe SDB is very common in a large representative patient population with 

chronic HF receiving optimized treatment (Artz et al., 2016).   

 Two randomized control trials (Cowie et al., 2015; Daubert et al., 2018) included in this 

paper sought to investigate whether treating central sleep apnea (CSA) in the presence of HF 
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improved HF outcomes.  The article by Cowie et al., (2015) investigated CSA and concluded 

that all-cause mortality and cardiovascular mortality were significantly higher in a adapto servo-

ventilation (ASV) group than in the control.  This is thought to be due to ASV diminishing the 

compensatory adaptive respiratory pattern that patients with HF inherit (Cowie et al., 2015).  

This study included 1325 patients with predominant CSA and an AHI higher than 15 events/hour 

measured by home polygraphy (Cowie et al., 2015).  Participants were randomly selected to 

either the ASV group or the medical therapy group (Cowie et al., 2015).  Arguments were made 

to explain these unexpected results, including low usage of ASV and concern of use of first-

generation ASV device, which may have applied excessive pressure that may have reduced 

cardiac output (Murata & Kasai, 2019).  This study cannot be applied to patients with different 

HF statuses or to those with predominant OSA (Murata & Kasai, 2019).  In fact, one randomized 

control trial of 55 patients with HF and OSA showed that using nocturnal CPAP for three months 

improved LV ejection fraction and reduced urinary noradrenalin excretion (Lyons et al., 2017).   

Contrarily, the Canadian Continuous Positive Airway Pressure for Patients with Central 

Sleep Apnea and Heart Failure (CANPAP) trial, a large, randomized, outcome study that 

investigated CPAP treatment for CSA in patients with HF, indicated that mortality may be lower 

when CPAP therapy is initiated and more than half of the events in patients with CSA were 

suppressed (Cowie et al., 2015).  The Cardiovascular Improvements with Minute Ventilation-

targeted Adaptive Servo-Ventilation (CAT-HF) trial concluded that there was no deterioration in 

cardiac structure or function seen among HF with reduced ejection fraction (HFrEF) patients 

with CSA treated with ASV, therefore largely excluding adverse cardiac remodeling as a 

contributor to the increased mortality observed in the SERVE-HF trial (Daubert et al., 2015). 

These findings also suggest that effective treatment of SDB can mitigate diastolic function 
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(Daubert et al., 2015).  To date, it would be appropriate to prescribe CPAP for CSA in patients 

with HFrEF and to consider upgrading to ASV, case by case, when CPAP proves insufficient 

(Murata & Kasai, 2019).  CPAP was found to be associated with significant improvements in 

LVEF and quality of life versus the control (Cowie et al., 2017). 

These study results produce conflicting information, but more research is currently being 

done.  Currently, there is a randomized-control trial underway called the ADVENT-HF trial, 

where investigators hope to have more than 800 patients enrolled (Bowser, 2019).  The 2010 

Heart Failure Society of American Guidelines recommend screening for SDB, and to begin 

CPAP therapy in patients with confirmed OSA (Cowie et al., 2017).  In addition, the 2013 

American College of Cardiology Foundation and American Heart Association guidelines state 

that treating OSA with CPAP in patients with HF does have benefit (Cowie et al., 2017).  It is 

important for practitioners to be aware of these recommendations and make sound clinical 

decisions supported by current literature in order to yield the best outcomes for their patients.   

Efficacy of the STOP-BANG Questionnaire 

Three studies were reviewed to help determine the efficacy of the SBQ as an appropriate 

screening questionnaire for sleep apnea.  These studies included those by Chung et al., (2014), 

Chiu et al., (2017) and Doshi et al., (2015).  The SBQ is a questionnaire that assesses snoring, 

tiredness, observed apnea, high BP-BMI, age, neck-circumference, and gender and was 

developed in 2008 due to the need for a concise, user-friendly OSA screening tool in 

preoperative clinics (Chung et al., 2016). The study by Doshi et al., (2017) included 502 patients, 

and thirty-eight studies were excluded from analysis due to technical failure and incomplete data 

(Doshi et al., 2017).  Sensitivities and specificities were excellent for lower SBQ thresholds, but 

sharply decreased for thresholds of 5 and above (Doshi et al., 2017).  Specificity was high for 
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SBQ score thresholds of 7 and above (Doshi et al., 2017).  A positive result (SBQ ≥ 7) predicts 

AHI by portable monitoring ≥ 5 (Doshi et al., 2017).  Applying this SBQ threshold of ≥ 7 to the 

data used in this study, 159 patients had a SBQ score of 7 or higher and of these, 156 had AHI by 

portable monitoring scores of ≥ 5/hour and were diagnosed as OSA and treated accordingly 

(Doshi et al., 2017).  In conclusion, this study showed that high SBQ thresholds of ≥ seven or 

eight could potentially alleviate the need for diagnostic studies such as PSG (Doshi et al., 2017). 

The meta-analysis by Chiu et al., (2017) investigated and compared the summary 

sensitivity, specificity, and diagnostic odds ratio (DOR) among the Berlin Questionnaire (BQ), 

SBQ, STOP, and Epstein Sleepiness Scale (ESS) according to the severity of OSA (Chiu et al., 

2017).  For mild and moderate OSA, the pooled sensitivity of the SBQ (mild: 0.88 and moderate 

0.90) and STOP (mild: 0.87 and moderate 0.89) was significantly higher than that of the BQ 

(mild: 0.76 and moderate: 0.77) and ESS (mild: 0.54 and moderate 0.47; all p < .05) (Chiu et al., 

2017).  However, the specificity of the SBQ (mild: 0.42 and moderate 0.36) and STOP (mild: 

0.42 and moderate 0.32) was lower than that of the ESS (mild: 0.65 and moderate 0.62; both p < 

.05) (Chiu et al., 2017).  Furthermore, for mild and moderate OSA, the diagnostic odds ratio 

(DOR) of the BQ (mild: 4.30 and moderate 2.68), SBQ (mild: 5.13 and moderate: 5.05), and 

STOP (mild: 4.85 and moderate 3.71) was higher than that of ESS (mild: 2.18 and moderate: 

1.45; all P < .05) (Chiu et al., 2017).  To conclude, the sensitivity and DOR of the SBQ were 

higher than those of the BQ, STOP, and ESS for detecting mild, moderate, and severe OSA 

(Chiu et al., 2017).  High sensitivity, a critical and relevant index of a screening tool, can enable 

the early and accurate diagnosis of more true-positive cases and thus minimize the medical costs 

and consequences of undiagnosed patients (Chiu et al., 2017).  In addition, because the SBQ 
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includes few questions and requires short administration time, a high response rate (91.2%-

91.5%) was observed in previous studies (Chiu et al., 2017).   

 The SBQ classifies patients with any three positive items from the eight questions on the 

questionnaire as being at risk of having OSA (Chung et al., 2014).  The sensitivity of an SBQ 

score of three or greater is 84%, 93%, and 100% to predict all OSA (AHI >5), moderate-to-

severe OSA (AHI > 15), and severe OSA (AHI > 30), respectively (Chung et al., 2014).  A 

preoperative clinic investigated the predictive performance of the different combinations of items 

from “BANG” with the “STOP” component, as the predictive values of each individual item in 

the SBQ appear different (Chung et al., 2014).  A total of 908 patients gave consent to this study, 

and 650 patients completed portable PSG; 516 patients with complete data from the SBQ were 

included in this study (Chung et al., 2014).  By using a combination of any two positive items 

from the four STOP questions and BMI, specificity was significantly improved (Chung et al., 

2014).  Similarly, specificity was significantly increased by combining any two positive items 

from STOP and neck circumference > 40 cm, or male gender (Chung et al., 2014).  However, the 

combination of any two positive items from the four STOP questions and age > 50 only mildly 

improved the specificity to detect moderate-to-severe OSA (Chung et al., 2014).   

The results from this study further confirm that a SBQ score ≥ three offers high 

sensitivity to detect sleep apnea and is an excellent cutoff value for screening OSA patients 

(Chung et al., 2014).  The specificity of the SBQ could be improved by examining the specific 

combinations of factors derived from the individual item (Chung et al., 2014).  Although an ideal 

diagnostic tool should have a high sensitivity and specificity at the same cutoff value, this is a 

very rare situation (Chung et al., 2014).  For most diagnostic tools, there is a tradeoff between 

sensitivity and specificity, and the SBQ follows a similar trend (Chung et al., 2014).  The results 
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from this study show that by examining the specific item combinations of the SBQ within the 

group of patients that score three or four, we could further identify patients with a higher risk of 

OSA from patients with an intermediate risk of OSA (Chung et al., 2014).  The probability of 

severe OSA in the patients with an SBQ score of two or greater + male gender and/or BMI > 35 

was increased by 64% (Chung et al., 2014).  These findings are applicable to the this DNP 

project, as applying this data can make the SBQ results more specific and will allow the patients 

identified to be more appropriately referred.     

Methodology 

Project Design 

As shown in the literature review, the SBQ is an effective screening tool for sleep apnea 

in HF patients.  This project used a quasi-experimental design, as well as a retrospective chart 

review; the project design included implementing a screening protocol at Great Lake’s 

Cardiovascular in Williamsville, NY.  In attempting to determine if screening for sleep apnea 

using the SBQ increased the amount of referrals for PSG testing, the project leader first 

conducted a retrospective chart review at the cardiology office; this was the pre-intervention 

phase of the project.  This chart review included a search of new adult HF patients in a four-

week span; these patient’s charts were reviewed to determine if they were screened for sleep 

apnea.  The goal sample size for this project was 15 patients for the pre-intervention phase, and 

15 patients for the intervention phase.  The intervention phase of this project included giving the 

eligible patients the screening questionnaire to determine their risk for sleep apnea.  Inclusion 

criteria included patients 18 years of age and older, new-onset HF patients (diagnosed from 

January 2019 to present), and a diagnosis of at least Class II HF in the NYHA Functional 

Classification System.  Exclusion criteria included patients under the age of 18, those with 



19 THE UTILITY OF THE STOP-BANG QUESTIONNAIRE  

already existing HF diagnosed more than one year ago (prior to January 2019), and a Class I 

New York Heart Association (NYHA) diagnosis. After the four-week chart review period, the 

project leader implemented the intervention: screening eligible HF patients for sleep apnea using 

the screening questionnaire.   

Project Methods  

Patients came to Great Lake’s Cardiovascular for routine follow-ups, hospital follow-ups, 

and new consults.  Common diagnoses this office managed were coronary artery disease, 

ischemic and non-ischemic cardiomyopathy, HF exacerbations, atrial fibrillation, tachy-

arrhythmias, syncope, and valve dysfunction.  Most new-onset HF appointments were hospital 

follow-ups; these were whom the project leader was interested in screening.  For the pre-

intervention phase of this study, the project leader spent one day in the clinic looking in the EMR 

(Medent) for eligible patients.  In order to be included, the patient must have been seen in the 

clinic during the four weeks prior to the start of the study (January 15th through February 12th).  

Four weeks was the time period chosen for sake of consistency, since the intervention period was 

four weeks as well.  In addition, the patient must have met the remaining inclusion criteria, 

including having been diagnosed with HF no later than January 2019.  

Pre-Intervention Phase  

To begin, the project leader started at day one of the four-week time period and searched 

all patient appointments that day.  In order to determine eligibility, the chart was opened and the 

project leader read the clinician’s note.  If new-onset HF was suspected based on the 

documentation, the project leader read the most current echocardiogram (echo) report.  The echo 

report is what allowed the project leader to determine if the patient was in fact diagnosed with 

new-onset HF.  For these patients who met all inclusion criteria, the project leader then searched 
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the “Screening” section in Medent, the EMR, to see if any documented sleep apnea screening 

occurred.  The project leader documented these results in the “Data Collection” form, located in 

Appendix E.  This process continued for each day of the four-week time period, until all charts 

were reviewed.   

Intervention Phase  

To begin the next phase of the project, the intervention phase, the project leader gave 

new-onset adult HF patients the screening questionnaire during clinical hours over a duration of 

four weeks.  The questionnaire consisted of the SBQ with additional questions including those 

about the patient’s demographics, past medical history, and whether or not the patient has been 

diagnosed with sleep apnea in the past/ whether or not the patient is being treated for it.  The last 

section on the questionnaire is for the project leader to complete, which includes two questions: 

is the patient at intermediate or high risk for sleep apnea and is the patient agreeable to the sleep 

medicine referral if not previously diagnosed? 

Before the appointment began, the project leader and clinical preceptor (nurse 

practitioner) discussed the patient case and patient’s chief complaint/medical history. If the 

patient was determined to have new-onset HF and qualified for the screening questionnaire, the 

project leader prepared to bring the questionnaire into the appointment.  To determine if a patient 

had new-onset HF, just as the project leader did for the pre-intervention phase, the project leader 

read the most recent clinician note and echo report.  At the end of each patient’s appointment, the 

project leader provided brief verbal education regarding the risk factors of sleep apnea and the 

importance of managing sleep apnea in the presence of HF.  The project leader used the “Script 

for Recruitment” found in Appendix D to use to ensure consistency of information provided.  If 

the patient was agreeable to participating in the project, the screening questionnaire was given to 
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the patient.  The use of a consent form was not needed for this project, as agreed upon by the 

IRB committee.    

Once the patient was ready to complete the questionnaire, the patient filled out the brief 

form, which again included the SBQ, questions about the patient’s past medical history (PMH), 

questions regarding patient demographics, and whether or not the patient has been diagnosed 

with sleep apnea in the past/ whether or not the patient is being treated for it.  The SBQ was the 

tool used to determine the patient’s risk of sleep apnea, and consists of eight yes/no questions. 

The questions pertaining to the PMH are specific and ask if the patient has ever been diagnosed 

with the following: chronic kidney disease (CKD), chronic obstructive pulmonary disease 

(COPD), and major depressive depression.   

Comorbidities  

Symptoms that are present in sleep apnea may also be present in other chronic diseases, 

making it difficult to reach an accurate diagnosis. For example, research shows that fatigue is a 

symptom of sleep apnea, but the differential diagnosis for fatigue is extremely broad and may be 

explained by many different systemic processes such as psychiatric, endocrine, hematologic, 

oncologic, renal, hepatic, cardiovascular, pulmonary, neuromuscular, infectious, rheumatologic, 

or fatigue of unknown origin (Stern, Cifu, & Altkorn, 2015).   

CKD was chosen for this questionnaire because OSA and CKD are potentially related in 

a bidirectional fashion (Abudassin et al., 2015).  Epidemiological studies indicate a causal 

relationship between CKD and OSA, and experimental data further supports the causal 

relationship between these diseases (Abudassin et al., 2015).  In addition, it is difficult to 

determine if symptoms of sleep apnea are present in patients with CKD, as accepted symptoms 

such as un-refreshing, restless sleep and fatigue are often reported by patients with severe CKD 
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(Huang et al., 2017).  COPD was also chosen for this questionnaire as COPD alone can cause 

subjective and objective changes during sleep (Owens & Malhotra, 2010).  When those with 

either chronic bronchitis or emphysema were surveyed across a broad range of symptoms, sleep 

difficulties were determined to occur “almost always” or “always” in 43% of subjects (Owens & 

Malhotra, 2010).  Patients with COPD report more difficulty initiating and maintaining sleep 

than controls, and also complain of excessive daytime sleepiness (Owens & Malhotra, 2010).  

Lastly, major depressive disorder is a component of this questionnaire, as according to the 

research, there appears to be a complex relationship between sleep apnea and depression.  Due to 

the nature of shared symptoms among sleep apnea and depression, a checklist approach to 

diagnose could lead to a potential misdiagnosis (Ejaz et al., 2011).   

Scoring the Questionnaire  

The results of the SBQ plus the consideration of comorbidities allowed the project leader 

to better understand the patient’s risk of having sleep apnea.  After the SBQ was completed and 

education discussed, the patient was informed of his/her risk of having sleep apnea using the 

algorithm in Appendix B.  A recent article published by Chung et al. (2014) identified alternative 

models for scoring the SBQ, as not all items share an equal predictive weight for OSA.  For ease 

of scoring, all items on the SBQ are treated equally using a count of zero or one (Chung et al., 

2014).  The specificity to detect severe OSA increased based on different combinations: 85% for 

a STOP score of at least two plus BMI more than 35; 77% for a STOP score of at least two plus 

male; and 79% for a STOP score of at least two plus neck circumference more than 40 cm 

(Chung et al., 2014).  These specific combinations are recommended to score the SBQ to 

accurately identify patients with moderate-to-severe OSA (Chung et al., 2014).   
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For the purposes of this DNP project, if a patient scored zero or one, he or she was 

considered to be at low-risk for having OSA according to Chung et al. (2014), and the patient 

was not referred to a sleep specialist.  If a patient scored 3-4, the patient was considered to be at 

intermediate risk for severe OSA (Chung et al., 2014).  The study suggested that these patient’s 

surveys should be further evaluated to increase the positive predictive value of screening high 

risk for severe OSA (Chung et al., 2014).  As evidenced by Chung et al. (2014), if these patients 

had a STOP score of two or greater and also had a BMI more than 35; or had a STOP score of 

two or greater, but was also male gender; or had a STOP score of two or greater, and had a neck 

circumference of more than 40 cm., the patient is at high risk for severe sleep apnea and should 

be referred for testing (Chung et al., 2014).  If a patient was found was found to have a score of 

3-4 and did not have a BMI greater than 35, was not male gender, and did not have a neck 

circumference of more than 40 cm., the patient was considered on a case-by-case basis.  The 

nurse practitioner and project leader conferred with the patient and discussed whether or not 

screening was warranted.  The other criteria on the questionnaire, demographics and 

comorbidities, were not used for scoring purposes but rather to further analyze and compare data.   

Sleep Medicine Referrals 

If the patient was determined to be intermediate or high risk for having sleep apnea, the 

patient was given information about a sleep medicine referral, PSG testing, and common 

treatment modalities for sleep apnea such as CPAP.  The site most frequently used by the nurse 

practitioner at Great Lake’s Cardiovascular is Dr. Daniel Rifkin at the Sleep Medicine Centers of 

WNY, located in West Seneca.  At this time, the patient decided whether or not he/she wanted a 

referral for sleep medicine.  If the patient declined, a discussion was had about reasons why the 

patient refused the referral and possible health implications of this decision.  The project leader 



24 THE UTILITY OF THE STOP-BANG QUESTIONNAIRE  

recorded the data on the data collection sheet, found in Appendix E.  The project leader recorded 

the number of positive and negative cases, as well as number of patients who refused to 

participate.  In addition, positive screens were further extrapolated into three categories: number 

of patients referred for sleep medicine referral, number of patients with a positive screen but 

were previously diagnosed, and number of patients with a positive screen, were previously 

diagnosed, and are currently being treated.  

Data Analysis 

The project leader kept all questionnaires and after the four-week intervention phase, 

recorded all data in an Excel spreadsheet.  From there, the spreadsheet was uploaded into IBM’s 

Statistical Package for the Social Sciences (SPSS) software, and variables were named.  Data 

recorded included patient results of SBQ, as well as demographics and answers to the specific 

comorbidity questions.  The project leader coded each data set using numbers to represent 

questionnaire responses.  For example, "yes” was coded for one, and “no” was coded for two.  

Three different descriptive statistic analyses were run; one looked at descriptive statistics of 

diagnosis groups separately, one looked at descriptive statistics of all participants together, and 

the last one looked at SBQ risk scores and chi-square analyses.  The Pearson’s Chi-Square test 

was used to test for relationships between SBQ score and previous sleep apnea diagnosis status; 

risk score and previous sleep apnea diagnosis status; and age, race, ethnicity, education level, and 

previous sleep apnea diagnosis status.  Lastly, the project leader used a chi-square test to 

compare patients who were given sleep medicine referral with whether or not they were 

previously diagnosed with sleep apnea.  A chi-square test was chosen for the project because the 

project leader wanted to compare categorical variables from the questionnaire.  The purpose of 

the data analysis was to identify patients who screen positive (intermediate or high risk for sleep 
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apnea); those that screen positive but were previously diagnosed and are not being treated; and 

those that screen positive, have already been diagnosed, and are already receiving treatment.  

The project leader was also interested in knowing the amount of patients that screened positive, 

but refused a sleep medicine referral.  

Protection of Human Rights/Ethical Considerations 

Protecting the rights of the subjects is of highest priority, so every effort was made to 

protect patient information.  Due to the nature of this study, the IRB determined this project did 

not require IRB approval because this study is local in nature and not to be applied to broader 

research.  During the retrospective chart-review portion of this study, patient charts were opened 

in the EMR used by Great Lake’s Cardiovascular, but only necessary patient information was 

investigated.  In the interventional phase of the study, the patient only completed the 

questionnaire if he/she desired, and no effort to persuade the patient to participate was made.  

Patient identifying information was not included in the questionnaire form, and all efforts were 

made to preserve patient privacy in the questionnaire itself.  The project leader and nurse 

practitioner were the only personnel accessing the questionnaires.  Results were documented on 

the data collection form, kept in the project leader’s personal folder.  The results were later 

translated into the Excel spreadsheet kept on the project leader’s personal computer.  According 

to UB’s privacy policy, all data will be stored for three years and then destroyed.    

Results 

For the pre-intervention phase, the goal sample size was 15 patients.  In total, the project 

leader reviewed eight charts of patients newly diagnosed with HF who were also screened for 

sleep apnea.  Of these eight patients, zero of them were screened for sleep apnea.  For the 

intervention phase, the goal sample size was also 15 patients.  The actual sample size achieved 
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was 10 patients who met all inclusion criteria; one eligible patient refused to participate, which is 

not included in the total sample size. 

Frequency Outputs 

To begin, we looked through the data sheet in SPSS to ensure data was input accurately 

and no errors were made.  Descriptive statistics were run for the sample as a whole, as well as 

separately for the two groups: previously screened for and diagnosed with sleep apnea and never 

screened for/diagnosed with sleep apnea.  Looking at the frequencies output for the sample as a 

whole, there were five patients previously diagnosed and five who were not previously 

diagnosed with sleep apnea.  There were four patients receiving treatment for their sleep apnea, 

and six who were not (one patient of the five who were diagnosed with sleep apnea was not 

receiving treatment).  The results showed an older skewed sample size; five patients were 66-73 

years old, two patients were 74-81 years old, and three patients were 82 and older.  Nine patients 

were white, and one was black.  10 patients reported they were not Latino, Hispanic, or of 

Spanish origin.  One patient had a GED/ high-school diploma, seven patients had an Associate’s 

degree, one patient had a Bachelor’s degree, and one patient had a Master’s or Doctorate degree.  

According to Table 1, which shows the rest of the frequencies from the whole sample group, 

there were a couple noteworthy results.  Nine patients out of 10 reported being treated for 

elevated blood pressure, and all 10 patients reported their age being greater than 50.  Eight 

patients were found to be at either intermediate or high risk of sleep apnea.  For the last variable, 

referral, five patients refused a referral for sleep medicine, and five were not applicable (already 

diagnosed).    

By running the frequency outputs separately for those previously diagnosed with sleep 

apnea and those never diagnosed with sleep apnea, we were able to analyze the differences in 
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patient data for each group and then compare them.  As previously mentioned, five patients 

reported having been diagnosed with sleep apnea in the past, and five reported they have never 

been diagnosed with sleep apnea.  In the “previously diagnosed with sleep apnea” group, four 

patients reported receiving treatment for sleep apnea, and one reported not receiving treatment.  

Three patients were in the 66-73 year old age-range, and two were in the 74-81 year old age-

range.  Five patients were white, and five were not Latino, Hispanic, or Spanish origin.  Three 

patients had an Associate’s degree, one had a Bachelor’s degree, and one had a Master’s or 

Doctorate degree.  For the SBQ answers, there was one patient who reported yes to snoring, two 

reported yes for daytime sleepiness, one reported having observed apnea events, five reported 

being treated for high blood pressure, five reported having a BMI greater than 35, five reported 

having an age greater than 50, five reported having a neck circumference greater than 40 cm, and 

five reported being male gender.  Therefore, four did not snore, three did not have daytime 

sleepiness, and four did not have observed apnea events.  For the comorbidities frequency 

output, one patient reported having CKD, one reported having COPD, and none had depression.  

Conversely, four patients did not have CKD and four did not have COPD.   

The next group was the “no, not previously diagnosed with sleep apnea” group.  In this 

group, five reported not having been treated for sleep apnea.  There were two patients in the 66-

73 age-range group and three in the 82-older age-range group.  Four patients were white, one 

was black, and all five reported not being Latino, Hispanic, or of Spanish origin.  One patient 

had a GED/high-school diploma and four had an Associate’s degree.  For the SBQ answers, zero 

patients reported snoring, two reported daytime sleepiness, zero reported observed apnea events, 

four reported being treated for high blood pressure, zero reported having a BMI greater than 35, 

five reported being greater than 50, one reported having a neck circumference greater than 40 
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cm, and two reported being male gender.  Conversely, five reported no snoring, three reported no 

daytime sleepiness, five reported no observed apnea events, one reported they were not being 

treated for high blood pressure, five reported they did not have a BMI greater than 35, zero were 

younger than 50, four reported having a neck circumference less than 40 cm, and three reported 

not being male gender.  For the comorbidities frequency output, two patients reported having 

CKD, two reported having COPD, and zero reported having depression.  Conversely, three 

reported not having CKD and three reported not having COPD.   

Chi-Square Outputs 

The last computed SPSS analysis included the SBQ chi-square output.  The STOP-

BANG scores and STOP-BANG risk scores are shown in Table 2.  20% of the total sample was 

scored as low-risk, 40% intermediate-risk, and 40% high-risk.  The first chi-square output looked 

at STOP-BANG scores for diagnosis groups (Table 2): those previously diagnosed with sleep 

apnea and those not previously diagnosed.  The p-value for this group was .075: not statistically 

significant.  The next chi-square output looked at STOP-BANG risk scores for diagnosis groups 

(Table 3): those previously diagnosed with sleep apnea and those not previously diagnosed.  The 

p-value for this group was .030, which was a statistically significant result.  Diagnosed patients 

had significantly lower risk scores than not diagnosed patients.  In the previously diagnosed 

group, two patients were low risk and three patients were intermediate risk; whereas in the not 

previously diagnosed group, one patient was intermediate risk and four patients were high risk.  

The chi-square formula for this group is (x2 (2)=7.000; p= .030).  The next several chi-square 

analyses we computed in SPSS were comparing the two diagnosis groups with demographics, 

including age, race, and education.  In these analyses, there were no statistically significant 

values.  The p-values were .074, .292, and .370 respectively.   
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Discussion 

Interpretation of Findings  

As the data shows, there was one statistically significant result that had strong 

implications in this study and provided a compelling outcome.  The chi-square test for STOP-

BANG risk scores in the two diagnosis groups had a statistically significant result indicating that 

those who haven’t been screened for and diagnosed with sleep apnea are at a much higher risk 

for sleep apnea than those who have been previously screened for and diagnosed with sleep 

apnea.  This reiterates the fact that patients not being screened for sleep apnea are at higher risk, 

and would benefit from screening.  Of course, it’s easy to assume that those previously 

diagnosed with sleep apnea would have better SBQ scores, as all but one of those patients were 

receiving treatment for their diagnosis.  However, what I find most interesting about this 

statistically significant result is that no patients in the “not previously diagnosed” group were low 

risk, and of those five, four were high risk.  Oftentimes, the best motivation for taking action is 

feedback and data.  Utilizing screening tools more readily in outpatient medicine may give 

patients the information they need to make better decisions when it comes to disease prevention 

and management.   

The frequency outputs looking at the sample as a whole showed a few noteworthy results.  

First, as can be expected, this is an older skewed population; most patients (5) were 66-73 years 

old.  Next, of the 10 patients screened, nine were white and seven had an Associate’s degree for 

maximum education.  The clinic was located in Williamsville, NY so the race majority is also 

not surprising.  Many patients likely had an Associate’s degree because the older generations 

often don’t have college degrees, or went to trade’s school instead.  Lastly, it was interesting to 

find that nine out of 10 patients reported being treated for hypertension.  This is likely because 
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hypertension is highly prevalent amongst older adults.  In 2015-2016, the prevalence of 

hypertension in the 60 and over age group was 63.1% (Fryar et al., 2017).   

The question of whether or not screening for sleep apnea has any benefit in the outpatient 

cardiology population was certainly answered by this chi-square analysis.  This project also 

sought to determine if screening for sleep apnea increases the incidence of referrals for PSG 

testing; this was the primary project outcome investigated.  Unfortunately, to answer this 

question, we would need a bigger sample size and longer project duration.  We only had five 

patients eligible for referral, as five patients were already diagnosed with sleep apnea.  Of these 

five patients, all of them refused referral to a sleep medicine physician.  In the population of 

patients the project leader worked with, many of those screened were elderly, chronically ill, and 

being seen at the office for declining health conditions.  The last thing on these patient’s minds 

were going to a sleep medicine physician and doing PSG testing.  Some of the feedback the 

project leader got back was, “I would have considered it 10 years ago”, or “maybe if I wasn’t so 

sick”.  This is more evidence that early screening is beneficial; the patient is more likely to be 

proactive and seek out the resources they need.   

At Great Lake’s Cardiovascular, the nurse practitioner the project leader worked with 

referred eligible patients to a sleep medicine clinic rather than to a PSG test directly.  She 

explained that although they used to directly refer to PSG testing, they have since switched over 

to referring to a sleep medicine clinic because it was getting more and more difficult to get a 

patient to qualify for a PSG test through the insurance companies.  In addition, many patients 

have both CSA and OSA, and determining the correct treatment plan for more complex patients 

is better left to the sleep experts.  Another benefit of this is the sleep medicine clinic can then 

follow these patients and make sure they are being compliant and have no issues with the 
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treatment prescribed to them.  When Great Lake’s Cardiovascular did send patients for a formal 

sleep evaluation, it was often on the premise of “strong clinical suspicion”.  Oftentimes, the 

patient would complain of fatigue, or would present with heart palpitations or frequent premature 

ventricular contractions.  The nurse practitioner would follow-up by asking some of the 

questions found on the SBQ, such as “do you snore” or “do you have daytime sleepiness”.  

However, utilizing a standardized sleep apnea screening tool for all new-onset HF patients may 

be of benefit to a large cardiology practice such as Great Lake’s Cardiovascular, as it produces 

uniformity and prevents patients from getting missed.   

Theoretical Framework  

To review, Imogene King’s Theory of Goal Attainment involves nurse-client interactions 

that lead to transactions and to goal attainment (King, 1992).  Goal setting is based on the nurse’s 

assessments, and their sharing of information with clients and families to move toward quality 

improvement in their health (King, 1992).  In this DNP project, the project leader and nurse 

practitioner made assessments based on the patient’s history and physical.  If applicable, the 

patient was given a screening questionnaire, which allowed the project leader to learn about the 

patient’s risk score of sleep apnea.  With this information, the project leader and nurse 

practitioner were able to share recommendations and education to the patient and family to 

hopefully, improve the health of the patient.  This was an interactive experience where the 

patient asked questions and voiced concerns, and the project leader and nurse practitioner were 

available to answer questions and provide reassurance.   

DNP Essentials and ANP Application  

There are many benefits to practice-focused doctoral programs, including development of 

needed advanced competencies for increasingly complex practice, faculty, and leadership roles; 



32 THE UTILITY OF THE STOP-BANG QUESTIONNAIRE  

enhanced knowledge to improve practice and patient outcomes; and enhanced leadership skills to 

strengthen practice and health care delivery (AACN, 2006).  The DNP practice has eight DNP 

essentials, which address the foundational competencies that are core to all advanced nursing 

practice roles (AACN, 2006).  This DNP project accomplishes Essential I: scientific 

underpinnings for practice, Essential II: organizational and systems leadership for quality 

improvement and systems thinking, Essential III: clinical scholarship and analytical methods for 

evidence-based practice, Essential IV: information systems/technology and patient care 

technology for the improvement and transformation of health care, Essential VI: 

interprofessional collaboration for improving patient and population health outcomes, Essential 

VII: clinical prevention and population health for improving the nation’s health, and Essential 

VIII: advanced nursing practice (AACN, 2006).  This DNP project focused on new knowledge 

conceived from evidence-based science to help change current practice where a gap has been 

identified.  Leadership skills were exercised, as the project leader orchestrated and implemented 

the project at the site independently, and identified a gap in clinical practice, which was 

discussed with the other stakeholders of this project.  The ANP role, specifically through the 

DNP trajectory, highlights and emphasizes leadership, scholarship, and collaboration, which 

have all been practiced and fulfilled in this project.  As Essential III states, “nursing practice 

epitomizes the scholarship of application through its position where the sciences, human caring, 

and human needs meet and new understandings emerge” (AACN, 2006).    

Conclusion 

This DNP project sought to investigate whether or not screening for sleep apnea using the 

SBQ increased the incidence of referrals for PSG testing, and while the project limitations 

prevented the project leader from completely answering this question, the research is clear in that 
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patients with heart failure who have not previously been screened for sleep apnea are at risk for 

having sleep apnea.  The statistically significant chi-square results from this project shows 

readers that patients with heart failure should be screened for sleep apnea in the outpatient 

setting.  Although there is no gold-standard screening recommendation, the research from this 

project and various other studies should be put into place and allow patients to get the 

professional medical advice they need.  As recommended by the ACC, AHA, and HFSA, 

patients with HF and suspicion of sleep apnea should receive a formal sleep assessment, as 

treatment of OSA improves sleep quality, reduces the apnea-hypopnea index, and improves 

nocturnal oxygenation (Yancy et al., 2017).   

Project Deliverables 

The intervention portion of this project, although done independently by the project 

leader, was completed with the help of the nurse practitioner, whom also served as the project 

leader’s clinical preceptor.  Her knowledge and expertise allowed the project leader to critically 

analyze the population screened, and helped develop future implications and recommendations.  

The nurse practitioner was in agreement that implementing a standard screening protocol would 

benefit the practice, but noted there would be barriers to policy development in such a large 

cardiology practice.  It would be worthwhile to continue this research on a larger scale with a 

bigger sample size to draw conclusions about referrals to PSG testing.  After the intervention 

phase of the project was complete, the nurse practitioner’s collaborating physician was interested 

in knowing the results of the study.  After the SPSS analysis was complete, the project leader 

sent the results to the nurse practitioner and collaborating physician.  

Strengths and Limitations 
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There were many variables in this study that allowed the project leader to obtain high 

quality, conclusive data.  This project would not have been what it was without the guidance and 

knowledge of the nurse practitioner, and the use of Great Lake’s Cardiology.  This setting 

allowed the project leader to really understand and analyze the population, which allowed 

conclusions to be drawn and data to be synthesized.  The site gave the project leader access to 

the EMR, which allowed the pre-intervention group to be compared to the intervention group.  

Lastly, the questionnaire given to patients was simple and easy to understand; most patients were 

agreeable to participating and happy to help.     

Due to the nature of this study being part of a degree requirement and meeting time 

constraints and semester time-lines, the sample size was small and the time frame for the study 

duration was also shorter than the project leader would have liked.  The sample size was only 10 

patients and the time frame for the study was four weeks for the pre-intervention and four weeks 

for the intervention.  Of the 10 patients screened, five were already diagnosed with sleep apnea 

so these patients weren’t eligible to be referred to the sleep medicine clinic.  In order to make 

conclusions about referral rates, the project leader would have needed a much larger sample to 

work with.  Another limitation is having to rely on the patient’s responses as being truthful; the 

patient may have responded with “yes, I have already been diagnosed with sleep apnea” to avoid 

being asked about getting a referral or treatment options.  Lastly, another limitation of this study 

is being unable to refer patients directly to PSG testing.  Requiring the patient to first make an 

appointment with a sleep medicine clinic may cause the patient to decline due to the 

inconvenience of having another appointment.   
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Future Implications and Recommendations 

Although this project very clearly showed the need for sleep apnea screening in the 

outpatient setting, there is much more research that needs to be done in the setting of heart failure 

and sleep apnea.  To begin, there is the potential for research to be done that includes following 

patients long-term and surveying their compliance with sleep apnea treatment modalities.  There 

are many barriers to compliance and tackling this issue and providing resolution and reassurance 

may be beneficial for the patient.  A couple of patients mentioned to me that the reason they 

refused a sleep medicine referral was because it wouldn’t change their plan of care; regardless of 

the PSG results, they did not want to use a CPAP machine.   

Another future implication of this project is implementing formal sleep apnea screening 

for all new-onset heart failure patients.  Although costly to make a change to an EMR, adding an 

automatic prompt for conducting a formal sleep apnea assessment could allow for faster referral 

rates and ultimately, earlier diagnosis.  The research in the literature review showed the benefits 

of screening for sleep apnea in the setting of heart failure, so in a population with an already 

severely compromised cardiovascular system, preventing further apnea/hypopnea episodes could 

only help the patient in terms of quality of life and disease progression.  As previously 

mentioned, the setting in which this project was implemented conducted screening for sleep 

apnea based on “clinical suspicion”; one provider’s clinical suspicion is going to be different 

than the next provider’s, so providing a standard screening protocol would be beneficial for a 

practice with so many patients at risk.   

In the clinic during implementation of this project, it was observed that many new-onset 

heart failure patients had non-ischemic cardiomyopathy versus ischemic cardiomyopathy.  A 

frequent cause of their non-ischemic cardiomyopathy was atrial-fibrillation, but sometimes the 
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cause was unknown and it was suspected that sleep apnea was the cause.  Patients with ischemic 

cardiomyopathy from coronary artery disease seemed to have greater disease severity, and more 

comorbidities.  It was these patients who seemed most likely to refuse the referral due to disease 

severity and poor prognosis, so it would be interesting to compare ischemic cardiomyopathy with 

non-ischemic cardiomyopathy to see if there is a difference in referral acceptance and if so, is it 

statistically significant?  Would this warrant differences in screening recommendations?  These 

are some of the thoughts the project leader had while implementing this project, and 

materializing this research could result in improved patient outcomes.   
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Table 1 

Frequency Table for Whole Sample Variables

 Yes No 

Snoring 1 9 

Tired 4 6 

Observed 1 9 

BP 9 1 

BMI 5 5 

Age-SB 10 1 

Neck 6 4 

Gender 7 3 

Kidney  3 7 

COPD 3 7 

Depression 0 10 

OSA 8 2 
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Table 2 

Frequency Table: STOPBANG Score   

 Frequency Percent Valid Percent Cumulative 

Percent  

0 1 10.0 10.0 10.0 

2 1 10.0 10.0 20.0 

3 3 30.0 30.0 50.0 

4 1 10.0 10.0 60.0 

5 3 30.0 30.0 90.0 

7 1 10.0 10.0 100.0 

Total 10 100.0 100.0 
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Table 3 

Frequency Table: STOP-BANG Risk Score  

 Frequency Percent Valid Percent Cumulative 

Percent 

Low Risk 2 20.0 20.0 20.0 

Intermediate 

Risk 

4 40.0 40.0 60.0 

High Risk 4 40.0 40.0 100.0 

Total 10 100.0 100.0 
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Appendix A 
NOT HUMAN RESEARCH DETERMINATION 

February 5, 2020 

Dear Ms. Terra Galvano, 

On 2/5/2020, the University at Buffalo IRB reviewed the following submission: 

Type of Review: Initial Study 
Title of Study: The Utility of the STOP-BANG Questionnaire in the Adult 

Outpatient Heart Failure Population 
Investigator: Terra Galvano 

IRB ID: STUDY00004086 
Documents Reviewed: • Sleep Apnea Screening Questionnaire.docx, Category: 

Surveys/Questionnaires; 
• Script for Recruitment .pdf, Category: Recruitment 
Materials; 
• Data Collection.docx, Category: Other; 
• HRP 503 for IRB Review  SR comments.docx, Category: 
IRB Protocol; 
• Scoring Algorithm.docx, Category: Other 

The IRB determined that the proposed activity is not research involving human subjects. IRB 
review and approval is not required.  

This determination applies only to the activities described in the IRB submission and does not 
apply should any changes be made. If changes are being considered and there are questions about 
whether IRB review is needed, please submit a study modification to the IRB for a 
determination. You can create a modification by navigating to the initial submission and 
selecting ‘Create Modification / CR’. 

If you have questions, please contact the UBIRB at 716-888-4888 or ub-irb@buffalo.edu. Please 
include the project title and number in all correspondence with the UBIRB. 
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Appendix B 

Sleep Apnea Screening Questionnaire 

Have you ever been screened for and diagnosed with sleep apnea in the past? (please circle yes 

or no)  

Yes    No 

If yes, are you currently receiving treatment for sleep apnea? (please circle yes or no) 

Yes    No 

Section I: Patient Demographics  

Age: 

o 18-25 

o 26-33 

o 34-41 

o 42-49 

o 50-57 

o 58-65 

o 66-73 

o 74-81 

o 82-older  

Race: 

o White 

o Black 

o American Indian 

o Asian 

o Other 

Ethnicity: 

o Latino, Hispanic, or Spanish origin 

o Not Latino, Hispanic, or Spanish origin 

Maximum Education Level 

o GED/ High-school Diploma 

o Associates  

o Bachelors  
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o Masters/ Doctorate  

Section II: STOP-BANG Questionnaire 

1) Snoring: Do you snore loudly (loud enough to be heard through closed doors?) 

Yes   No 

2) Tired: Do you often feel tired, fatigued, or sleepy during the daytime? 

Yes   No 

3) Observed: Has anyone observed you stop breathing during your sleep? 

Yes   No 

4) Blood Pressure: Do you or are you being treated for high blood pressure? 

Yes   No 

5) BMI: BMI more than 35? 

Yes   No 

6) Age: Age over 50 years old? 

Yes   No 

7) Neck circumference: Neck circumference greater than 40 cm? 

Yes   No 

8) Gender: Male? 

Yes   No 

Section III: Comorbidities  

1) Have you ever been diagnosed with chronic kidney disease? 

Yes   No 

2) Have you ever been diagnosed with chronic obstructive pulmonary disease (COPD)? 

Yes   No 

3) Have you ever been diagnosed with major depressive disorder? 

Yes   No 

FOR COMPLETION BY PROJECT LEADER: 

Is the patient at high risk of sleep apnea? 

Yes   No 

If sleep apnea has not been previously diagnosed, is the patient agreeable to a sleep medicine 

referral? 

Yes   No 
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Appendix C 

STOP-BANG Questionnaire Scoring Algorithm 

(Information in this algorithm was acquired from Chung et al. (2014)) 

**Each item on the SBQ is scored using a count of 0 or 1.  

1) Does patient have SBQ score of 5 or more? 

Refer to sleep medicine.  

2) Does patient have SBQ score 3-4 plus STOP score of 2 or more plus male gender? 

Refer to sleep medicine.  

3) Does patient have SBQ score 3-4 plus STOP score of 2 or more plus BMI greater than 35? 

Refer to sleep medicine. 

4) Does patient have SBQ score 3-4 plus STOP score of 2 or more plus neck circumference 

greater than 40 cm? 

Refer to sleep medicine. 

5) Does patient have SBQ score of 3-4? 

Refer to sleep medicine.   

These patients are all at intermediate or high risk for severe OSA (Chung et al., 2014).   
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Appendix D 

Script for Recruitment During Intervention Phase 

PI: As we have discussed in this appointment, you have a chronic disease known as heart failure, 

which puts you at higher risk for other chronic conditions.  One of these conditions is known as 

sleep apnea, which is a sleep disorder in which breathing is briefly and repeatedly interrupted 

during sleep.  Your heart is already compromised, and the cessations in breathing further harm 

the cardiovascular system through a variety of different mechanisms.  Does this make sense? 

Patient: (answers yes or no) 

PI: (if patient answers no, will further elaborate and answer specific questions; if yes, will 

continue) Great.  One way we can be pro-active in managing consequences of heart failure is by 

screening for sleep apnea using a tool called the STOP-BANG questionnaire.  Studies have 

shown the benefits of screening for sleep apnea in heart failure patients, as it may lead to 

improved outcomes.  In fact, the American Heart Association recommends that anyone with 

heart failure and a suspicion of sleep-disordered breathing or excessive daytime sleepiness 

receive a formal sleep assessment.  Would you be interested in taking part in this study, which 

includes completing the 8-question STOP-BANG questionnaire, as well as a few questions 

regarding demographics and past medical history? 

Patient: (answers yes or no) 

PI: (if patient answers no, will thank patient for his/her time and continue with visit; if yes, will 

continue).  Thank you; your participation in this study is greatly appreciated.  The objective of 

this study is to determine if screening for sleep apnea using the STOP-BANG questionnaire 

increases the incidence of referrals for PSG testing.  If you score moderate-to-high risk on the 

screening, the provider will help determine if a referral is necessary.  PSG testing is the gold-

standard diagnostic test for diagnosing sleep apnea, and it is completed at a separate time in a 

sleep-study laboratory.  Do you have any questions? 

Patient: (answers yes or no) 
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Appendix E 
Data Collection Form 

Pre-Intervention Group:  

Number of new-onset HF patients screened for sleep apnea: 

Intervention Group:  

Number of positive screens: 

Number of negative screens: 

Number of patients refusing to participate: 

Positive screens: 

Number of patients referred for sleep medicine referral: 

Number of patients who screened positive but previously diagnosed: 

Number of patients who screened positive, previously diagnosed, and being treated: 
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