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Abstract 
Introduction 
Obstructive sleep apnea (OS A) is a common sleep disorder affecting as many as 25 percent of 
the US population. While many individuals are considered high risk for OSA, a large portion of 
these individuals will remain undiagnosed. One plausible opportunity for assessing OSA is 
patient encounters, whether in-patient or out-patient services. 

Design 
As part of a quality improvement (QI) project, registered nurses were educated on OSA and the 

screening for OSA using the STOP-Bang questionnaire. 

Setting 
A twelve-bed observation unit located within a community hospital. 

Key Measures for Improvement 
The following measures were considered for improvement: completion of the STOP-Bang 
questionnaire and completion of a referral by the physician or nurse practitioner for an outpatient 
sleep study. 

Effects of Change 
Of the 54 patients screened, 87 percent screened positive for high risk of OSA. Of the patients 
who screened positive for OSA, 70 percent were provided referrals for polysomnogram (PSG) 
testing. 

Lessons Learned 
Screening for OSA using the Stop-Bang questionnaire in an observation unit is an effective 
solution to evaluating OSA and may be considered in all patient entry points within a hospital 
setting. 
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Screening for Obstructive Sleep Apnea in Hospitalized Patients 


Using the STOP-Bang Questionnaire 


Introduction 

Obstructive sleep apnea (OSA) is a common sleep disorder affecting 2-26% of the 

population (Yang & Chung, 2013). As many as 25 percent of the adult US population (aged 18 

and older) is thought to be high risk for OSA, as demonstrated by a history of hypertension, 

coronary artery disease, obese and male. It is estimated that undiagnosed and untreated OSA 

reduces life expectancy by 20 years (Chung et aI., 2008) and work performance by 30% due to 

sleep fragmentation and repetitive hypoxia. Despite rexoygenation periods in OSA, the repetitive 

hypoxic episode leads to inflammatory changes and atherosclerosis (Rich, Raviv, Raviv & 

Brietzke,2012). Finally, reduced sleep quality and excessive daytime sleepiness affects the 

quality of life for those that remain undiagnosed. 

OSA is characterized by night time sleep disturbances such as loud snoring, restless legs 

and awakenings due to gasping or choking in the presence of at least five obstructive respiratory 

events (apneas, hypoapneas) per hour of sleep (American Academy of Sleep Medicine, 2005; 

Epstein, Kristo, Strollo et al., 2009; Finkel et al. 2009). Risk factors for OSA include obesity, 

craniofacial abnormalities, upper airway soft tissue abnormalities, male gender, smoking and age 

greater than 40 (Lawati, Patel, & Ayas, 2009; Madani & Madani, 2009). Mild OSA patients 

typically have apnea hypopnea index (AHI) of 5 to 15 respiratory events per hour of sleep, have 

mild daytime sleepiness and may be asymptomatic. The AHI score is calculated during a 

polysomnogram (PSG) and is the number of apnea or hypopnea episodes that occur during one 

hour of sleep . Moderate OSA is classi fied as those patients having an AHI between 15 and 30 

respiratory events per hour of sleep, experiencing excessive daytime drowsiness, and having 
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difficulty with concentration and typically avoiding driving long distances. Severe OSA is 

classified as those patients with an AHI of greater than 30 respiratory events per hour of sleep 

and experience a desaturation of oxygen below 90% (American Academy of Sleep Medicine, 

2005). 

OSA is as common as other chronic diseases such as asthma, chronic obstructive 

pulmonary disease (COPD), type 2 diabetes and coronary artery disease (Lawati, Patel, & Ayas, 

2009) and is associated with the comorbidities of hypertension, coronary artery disease, 

congestive heart failure, atrial fibrillation, stroke and respiratory failure (Caples & Somers, 2009; 

Loke, Brown, Kwok, Niruban, & Myint, 2012). Up to 30 percent of hypertensive patients share 

common risk factors for OSA such as age and obesity (Lawati, Patel, & Ayas, 2009). 

Additionally, middle-aged adults with treatment resistance hypertension may have undiagnosed 

OSA (Lawati, Patel, & Ayas, 2009). Finally, OSA is directly correlated with the development of 

pulmonary hypertension (Levy et ai., 2009; Pack & Gislason, 2009) and is associated with all 

cause mortality (Rich, Raviv, Raviv, & Brietzke, 2012), The unintended consequences of not 

diagnosing OSA in patients with moderate to severe OSA leads to a higher mortality and 

cardiovascular event than compared to patients without OSA or treated OSA patients (Rich et aI., 

2012). 

Undiagnosed OSA has a significant impact on work productivity, leads to increased 

occupational injuries and increases uti lization of healthcare resources. In evaluation of work 

productivity, Mulgrew et al. (2007) administered the Epworth Sleepiness Scale (ESS) to 428 

patients referred for OSA. Patients with an ESS score < 5 had much less work limitation 

compared to those who scored> 18. In those patients scoring>18, there was a strong association 

between subjective sleepiness and time management (limited 19.7% of the time versus 38.6%,p 
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< 0.001), mental-interpersonal relationships (15.5% versus 36%, p < 0.001) and work output 

(16.8% versus 36%,p <0.001) (Mulgrew, et aI., 2007). Occupational injuries, especially those 

who drive, experience neurocognitive errors due to sleepiness and increase the risk of motor 

vehicle collisions. Sissani et al. (2004), using data from 2000, reported that out of 81 0,000 motor 

vehicle collisions, 1,400 were due to OSA with a cost of$15.9 billion dollars. Had those 

patients been treated with CPAP, it would have prevented 567,000 crashes and saved 1,000 lives, 

with an overall savings of$7.9 billion dollars (Sissani, et ai., 2004). Undiagnosed OSA leads to 

disproportionate use of costly healthcare resources with a two-fold increase in medical costs 

prior to diagnosis in patients identified clinically with OSA (Alghanim, Comondore, Fleetham, 

Marra, & Ayas, 2008; Kapur, 2010). 

Patients with OSA use more healthcare resources and have more hospitalizations ten 

years before their initial diagnosis (Lawati, Patel, & Ayas, 2009). Patients within a health 

maintenance organization identified having OSA were matched controlled (age and sex) to those 

who did not have OSA the year prior to diagnosis and found that the mean medical cost per 

patient was $2,720 versus $1,384 (p < 0.01) (Kapur, 2010). Kapur's (2010) study demonstrates 

that the cost of treating the medical consequences of OSA is estimated at $3.4 billion dollars. 

Despite the challenges of OSA, treatment is relatively straightforward. Treatments for 

OSA focus on medical, surgical and behavioral interventions and long term strategies to 

minimize complications. Continuous positive airway pressure (CP AP) is often used as an initial 

treatment option for mild, moderate and severe OSA. Alternative therapies can be discussed 

based on patient's anatomy, preferences and other healthcare conditions. In addition to CP AP, 

weight loss and blood pressure management are all effective strategies to manage OSA 

(American Academy of Sleep Medicine, 2005; Epstein et ai., 2009). 
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OutJine of the Problem 

Despite current recommendations to diagnose and manage OSA, over 90% of adults with 

OSA will remain undiagnosed. Several factors contribute to the difficulty in diagnosing OSA. 

Poor awareness of the disease by patient and primary care provider, lack of routine screening in 

the primary care and acute care environment, cumbersome diagnostics, patient fear of a sleep 

study (PSG) and increasing number of private payers moving to home based sleep studies 

contribute to the high number of patients who are undiagnosed. Given that OSA is associated 

with numerous health conditions and is associated with all-cause mortality, there is no consensus 

on which provider, (whether the primary care provider or a specialty provider) should be 

screening the patient and no consensus exists on which tool to use. Some patients will go 

undiagnosed until a pre-surgical history and physical (Finkel et ai. 2009) or the patient's sleeping 

partner complains about excessive snoring or witnessed apnea. 

Interestingly, the literature is robust with screening tools (STOP-Bang questionnaire, 

Berlin questionnaire, ESS) that have been validated as reliable methods in identifying OSA, but 

no clear consensus exists on which screening tool use (Silva, Vana, Goodwin, Sherrill & Quan, 

2011). Additionally, exactly which healthcare provider should be doing the screening remains 

unclear. Physicians on a cardiology service (Loo et ai., 2013) screened hospitalized cardiac 

patients using the Berlin Questionnaire and 44% of their patients were considered high risk for 

OSA yet had no previous diagnosis. Universal screening on preoperative patients in a large 

academic medical center using the Apnea Risk Evaluation System (ARES) found that 23% of 

patients screened as high risk for OSA. Follow up testing using a home testing device (ARES 

Unicorder) found that 82% of the patients ruled in for OSA (Finkel et aI., 2009). 
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Design 

With the detrimental of the effects of undiagnosed OSA and the prevalence of patients 

without a diagnosis of ~SA, it seems reasonable to implement OSA screenings at any point in 

the health care delivery system. Quality improvement (QI) projects such as Finkel et al. (2009) 

and Lakdawala (2011) have utilized standardized screening tools in the preoperative testing area 

and have identified undiagnosed OSA, particularly in the high risk patients. Just as the 

preoperative testing area has identified high risk patients, the authors wanted to know if the same 

was true for a twenty-four hour twelve bed clinical decision unit (CDU) located within a 175 bed 

community hospital. With a focus placed on screening patients for OSA, a QI project was 

developed with the Registered Nurses (RNs) performing the screening using the STOP-Bang 

questionnaire. 

Key Measures for Improvement 

At the time of implementation of the QI project, no active measures or screening tools 

were used to identify OSA; therefore, the goal for the QI project was to implement active 

screening for OSA and heighten awareness of a possible diagnosis of OSA to the patient and the 

physician or nurse practitioner managing the patient. Quantifiable measures sUbjected to 

descriptive analysis, using SPSS (IBM, version 21), included the following: age, gender, body 

mass index (BMI), presence of daytime sleepiness, presence of observed apnea, history of HTN, 

presence of neck circumference greater than 40 centimeters (em), total number of completed 

STOP-Bang questionnaires and number of PSG referrals provided to those patients who screened 

positive. 
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Strategy for Change: Theoretical Framework. 

In preparing the QI project, a theoretical framework, using Rogers' Diffusion of 

Innovation (DOl) (2003) for organizations, was utilized. The five-step diffusion process 

includes the following concepts: agenda setting, matching, redefining/restructuring, clarifying 

and routinizing. There are three time related concepts: initiation, decision and implementation. 

The time related concepts are presented as a linear process in the model and each has its own 

tasks (Figure 2). Setting a priority for patient safety and identifying those at risk for OSA was 

the goal of this QI project and would define agenda setting and choosing an evidenced base 

screening tool for OSA defined the matching process. 

Review of previous QI projects could not implemented in the same fashion for our 

organization (Finkel et ai., 2009; Lakdawala, 2011); therefore, redefining and restructuring the 

QI project for implementation was modified and reinvented for the CDU. Within this time of 

redefining and restructuring, the QI project itself was reviewed to ensure that it was in alignment 

with overall organization's strategic plan. This period also helped educate the RN regarding the 

importance of screening for OSA and ensured the feasibility of launching the screening process. 

If an organization's vision and mission is incongruent with a planned QI project, then this time 

allows all vested parties to come together and modify the project. By introducing this QI project 

from within the confines of the CDU, the RNs, physicians and nurse practitioners embraced the 

initiative and adopted it more easily. Clarifying the question, "what are we trying to 

accomplish" occurred as the initiative was implemented and its widespread effects were 

recognized. 
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Choosing a Screening Tool. 

There are a number of OSA assessment tools utilized by different hospitals across the 

country and each one differs regarding the number of questions as well as what questions are 

asked of the patients. For example, the Berlin questionnaire is a self-reported questionnaire 

consisting of ten total questions, addressing snoring, excessive daytime sleepiness, sleepiness 

while driving, and hypertension (Loo et aI., 2013). According to the literature, the Berlin 

questionnaire is primarily used in nonsurgical patients to identify OSA (Chung et aI., 2007). 

When using the Berlin questionnaire, high-risk patients (history of hypertension, coronary artery 

disease, obese and male) are more likely to be diagnosed with OSA using with a sensitivity and 

specificity of 86% and 77% respectively; however, the Berlin questionnaire has been deemed 

complicated in its use (Chung et al. 2007, 2008). 

In an observational study by Finkel et al. (2009), the authors attempted to establish a 

prevalence of OSA in the surgical patient by implementing a preoperative OSA screening 

program. The authors used the ARES which is a screening tool that combined three validated 

screening tools (Berlin questionnaire, Epworth Sleepiness Scale and Sleep Apnea Clinical Score. 

This tool became cumbersome in tenns of time it took to screen patients. Fortunately, 24% of 

the patients screened high risk for OSA of whom 81 % had never had a previous diagnosis of 

OSA (Finkel et aI., 2009). 

Attempts to improve upon the Berlin tool include the STOP-Bang questionnaire. The 

STOP-Bang questionnaire, which is a greatly simplified version of earlier assessment tools, 

addresses four primary issues around sleep apnea: Snoring, Tiredness (in the daytime), Observed 

apnea (breathing cessation), and (high blood) Pressure (Lakdawala, 2011). In the "bang" 

acronym, the questionnaire factors in BMI (greater than 35 kglm2
), age (greater than 50 years 
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old), neck circumference (greater than 40 cm) and gender (male at greatest risk) and is scored 

based on "Yes" or "No" answers with a possible score of either 1 or 0 for each question (and a 

total score ranging from 0-8) (Chung et ai., 2012). Answering yes to three or more items on the 

questionnaire places one at "high risk" for having OSA while answering yes to less than three 

items, places one at "low risk" for OSA. 

While previous assessment questionnaires have been successful, at best, in the range of 

70-80% accuracy, the STOP-Bang questionnaire tests in the range of 93-1 00% in detecting OSA 

in a patient. A higher score on the Stop-Bang questionnaire provides a good indication that a 

patient has moderate to severe OSA. Studies determining the effectiveness of the STOP-Bang 

questionnaire indicate that it is more specific in identifying moderate to severe and severe OSA 

than the Berlin questionnaire, as well as being much simpler to administer (Chung et ai., 2008). 

The STOP-Bang tool is currently in use at a number of hospitals in the country in various 

settings such as preoperative and in-patient units. Comparatively, while the best known results 

from the Berlin questionnaire is 89% predictive of OS A; STOP-Bang scoring model predicted 

OSA with 95% confidence in mUltiple studies (Chung et ai., 2008; Silva, Vana, Goodwin, Sherril 

& Quan, 201]; Yang & Chung, 2013). 

Choosing a Hospital Unit. 

Patients at risk for having undiagnosed OSA enter the hospital setting via specific entry 

points (emergency department, direct admission, surgery) everyday for various reasons, but for 

this particular quality improvement project, the goal was to screen a "low risk" population for 

undiagnosed OSA. If our screening yielded results that indicated we had a population that was at 

risk, then we could translate those findings to our in-patient population who had significantly 
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higher co-morbidities. The CDU has twelve beds and sees a variety of relatively healthy 

patients with high risk diagnoses such as chest pain, transient ischemic attack, copd and asthma 

exacerbation, dehydration and new onset atrial fibrillation. The patients are considered 

"observation" status with respect to the payer source (private pay, commercial insurance or 

Medicare/Medicaid). CDU's use a window of six to 24 hours to triage, diagnose, treat and 

monitor a patient's response to therapy. By the 24th hour, patients are either discharged to home 

or admitted to the hospital. The CDU has one physician and nurse practitioner along with 2 RNs 

during the dayshift and one nurse practitioner or physician assistant along with 2 RNs during the 

nightshift. 

Educational In-services. 

Following Institutional Review Board at the University of Maryland, educational in

services were held to educate RNs on the STOP-Bang Questionnaire. The in-services were 

advertised at the RN's work stations one week prior to commencement. Email reminders were 

sent to the observation unit RNs regarding the dates and times of the in-services. A total often 

in-services were provided over five days. 

A Powerpoint (Microsoft Corp, 2010) presentation defining OSA, reviewing the 

consequences of untreated OSA and operationalization of the STOP-Bang questionnaire using a 

fictious patient took ten minutes. Evaluation of the RN's understanding of using the STOP-Bang 

questionnaire was determined by the author watching a return demonstration testing of the RN 

on another RN. Ifpatients screened positive, the RNs would alert the physician or nurse 

practitioner who would provide the patient with a referral to the hospital's sleep testing center 

for a PSG. A total of eight RNs, with an average of ten years experience, completed the in
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service. Once the in-services were completed, implementation of the screening began and 

continued for four weeks. 

Results 

The QI project lasted four weeks with a total of 54 patients screened for OSA. Snoring, 

daytime sleepiness, history of hypertension, neck circumference and gender were positive 

findings in those that screened positive for OSA (Table 1). Out of the 54 patients, 83% of the 

patients screened positive on the STOP-Bang questionnaire, which places them at high risk for 

OSA. Of the patients who screened positive for OSA, 70 percent were provided referrals for 

polysomnogram (PSG) testing. 

Discussion 

With the specificity of the STOP-Bang questionnaire, the patients scoring three positives 

or higher are more likely to have moderate to severe OSA (15 - 30 AHIIhour) (Chung et aI., 

2008). These particular groups of patients have difficulty with driving long distances, difficulty 

with concentration and completing projects and experience excessive daytime sleepiness 

(American Academy of Sleep Medicine, 2005), yet this particular group of patients were the 

least sick of patients throughout the hospi tal. 

Since this was a popUlation of patients that were considered low risk patients and met 

criteria for the CDU, it was not unusual to see a BMI of 31 kg/m2
. If screening for OSA was 

being perfonned in an in-patient setting, it is likely that the BMI would be higher. With age 

greater than 50 years old and being male gender, it was easy to capture the male popUlation as 

being high risk. Additionally, if the patient's sleeping partner was at the bedside when the RN 
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was perfonning the STOP-Bang questionnaire, the subjective questions such as presence of 

snoring, daytime sleepiness and observed apnea were easily confirmed. 

Participation in the QI project was voluntary on behalf of the RN, patient, physician and 

nurse practitioner. During the project screening time, only 28% of the patients placed in the 

observation unit were screened for OSA. In Rogers' DOl, relative advantage refers to an 

innovation that has a clear and transparent objective. For those that did not participate in the in

services, relative advantage could not be met and they lacked the knowledge required to use the 

STOP-Bang questionnaire. Alternatively, during the in-services, sharing of personal stories of 

someone the RN knew that had OSA, made adoption of screening for OSA routine. 

Another factor that may have prohibited the RN from screening for OSA is automation. 

The STOP-Bang questionnaires were not a part of the patient's electronic health record 

documentation. In the CDU, the patient's nursing assessment is electronic and only 

miscellaneous papers are placed in an actual chart. The STOP-Bang questionnaire was placed in 

the actual chart and may have been missed by the RN. 

Finally, in-services were provided for the RN staff. Physicians and nurse practitioners 

staffing the observation unit received notification from the RNs that they were screening for 

OSA, using the STOP-Bang questionnaire. With 70% of the positive screeners receiving 

referrals for PSG testing, the remaining patients were not given referrals because some of the 

physician and nurse practitioners were inclined to allow the patient's primary care provider to 

evaluate the patient prior to ordering PSG testing. 
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Conclusion 

Overall, while the CDU had low risk patients, the diagnoses commonly seen in the CDU 

are highly associated with undiagnosed OSA. As reported in the literature, high utilization of 

hospital services is commonly seen in patients with undiagnosed OSA ten years prior their initial 

diagnosis (Lawati, Patel, & Ayas, 2009). Screening for OSA may simply heighten the awareness 

about a disorder that the patient suspects he/she already has or may actually encourage them to 

get tested and subsequently treated. 

Research have demonstrated that early identification of OS A substantially reduces 

healthcare costs and decreases related morbidity and mortality (Alghanim et aI., 2008; Banno, 

Ramsey, Walld, & Kryger, 2009; Kapur, 2010). With the data from the QI project yielding a 

high number of positive screeners, the next step is to implement screening for OSA throughout 

all hospitalized patients upon admission. Feasibility of screening throughout the hospital will be 

accomplished by incorporating the screening tool within the RN's electronic nursing assessment. 

A positive screening would then automatically generate a referral for the healthcare provider to 

review and discuss the findings with the patient. Additionally, involving all healthcare providers 

in the education and awareness of undiagnosed and untreated OSA will ensure the buy-in needed 

for successful implementation. Identification of provider champions on each hospital unit need 

to be active and available. Participants in the screening process should have vested interest in the 

sustainability of the QI process. Reportable data such as rates of screening that lead to 

successful referral and diagnosis will continue the staff motivation as well as promote staff 

satisfaction. Finally, financial data, patient satisfaction and feasibility are outcomes to examine 

to determine if the innovation is sustainable (Rogers, 2003). 

Dissemination of the data found in the QI project through meetings with our specialty 
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groups may produce both financial gain and improved patient management. Identification of 

patients with possible OSA is the first step in the evaluation process. With PSG or home testing 

completed, further specialized evaluation by pulmonary, sleep medicine or otolaryngologist can 

determine the nature of the OSA. Despite a lack of consensus of who should screen for OSA and 

when to screen for OS A, this multi-disciplinary QI project serves to demonstrate that simple 

screening and referral for PSG testing can close the loop on several unmanaged health 

conditions. 
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Figure 1. 

STOP BA~G Questionnaire 

Height inches/clll Weight lblg 
Age __ 
l'dale! FelllClle 
Bt-.II 
Collilr size of shut: s. t-.l. L.:\L. or inches cm 
Neck circulIlference* cnl 

I. Snoring 
Do you snore loudly (louder thClll tCllking or loud enough to be heClrd 
through closed doors)") 
Yes No 

2. Tired 
Do you often feel Tired. filliguect. or sleepy dllling d1lytillle·) 
Yes No 

-' . Obseryed 
HCls :lnyone observed you stop LneClthlllg dUlIng yom sleep·) 
Yes ~o 

4. Blood pre~sllle 
Do YOH lIave or iHe you beillg treated for high blood pressme') 
Yes No 

5. BMI 
Bt-.fI 1l10re than -'5 kg/lIl 2o 

Yes No 

6 . .-1ge 
.-1ge owr 50 yr old·) 
Yes No 

7. Neck circlIlllferellce 
Neck circulllference greater thCln 40 cm') 
Yes No 

s. Gender 
Gellder lllClle ·) 
·Yes No 

*' Keck cllcll1nference is measured by stall 

High risk ofOS.J.: answering yes to three or lllore items 
LOll · hsk o./OS.-1 . il nswering yes to less thall three itellls 
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for obstructive sleep 

apnea, yet high risk 

patients are admitted 

everyday to the hospital. 

PrimalY care providers 

rarely ask about sleep 

related disorders unless 

Screening for OSA is fast 

and can be done in under 

30 seconds by using the 

Stop-Bang questionnaire. 

Education of the nursing 

stalT on OSA and using the 

Stop-Bang questionnaire 

Involvement of all 

stakeholders essential at 

this point Buy-in from 

the nursing stalT, 

physicians and nurse 

practitioners ensuring 

usability. 

Implementation 

Pilot Study - Identifying 

OSA in hospitalized 

patients using the Stop-

This is the stage of social 

consrruction. ReinforCing 

how OSA affects the health 

of our high risk population is 

reviewed. Potential pitfalls 

with screening are 

addressed. 

Fully integratc into 

practice after 

dissemination of pilot 

Outcomes such as 

number of persons 

screened, number of 

positive testers and 

number of persons 

successfully integrated 
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Table 1. STOP-Bang Descriptors 

N = Total patients screened 54 
Presence of snoring 46% 
Reported daytime sleepiness 50% 
Observed Apnea 13% 
Hx High Blood Pressure 60% 
Average BMI 31 

Age - years 55 
Neck Circumference> 40 cm 43% 
Gender Male = 54%, Female = 46% 
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Definition 

• 	OSA 
- loud snoring 


- Restless legs 


- Awakenings due to gasping/choking 


-	 Presence of at least S obstructive respiratory 
events per hour of sleep 

Risk Factors 

• 	Hypertension 

• Coronary artery disease 

• Obesity 

• 	Male gender 

• Smoking 

• Age greater than 40 

• Craniofacial abnormalities 

Introduction 
• 	Background 

• Outline of the Problem 

• 	Design 

• 	Key Measures for Improvement 

• Strategy for Change 

• Results 

• Discussion 

• Conclusion 

Prevalence 

• 	OSA is a common sleep disorder 

- X of the population 

- X of the population is at risk 

• Undiagnosed OSA reduces life expectancy by 
20 years 

• 	Reduces work performance by 30% 

How? 

L-___ _ 
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Associated Comorbidities 

• Hypertension 

• Coronary artery disease 

• Congestive heart failure 

• Atrial fibrillation 

• Stroke 

• Respiratory Failure 

Background 

• Directly correlated 

- Pulmonary hypertension 

- Treatment resistance hypertension 

• Undiagnosed OSA 
- Higher mortality 

- Cardiovascular events 

Why? 

. .( ..::;:,..... 

Criteria for Diagnosis 

• Apnea Hypopnea Index (AHI) 

- MildOSA 

• 5 - 15 events per hour 


- Moderate OSA 


• 15 - 30 events per hour 


-SevereOSA 


• Greater than 30 events per hour 

Economics 

• Impacts work productivity 

• Increased utilization of healthcare resources 

• Increased occupational injuries 

Impacts on Work Productivity 

• 	Mulgrewet aI., (2007) 
- Epworth Sleepiness Scale, N = 428 

- Strong association between subject sleepiness & 
• TIme management (p < 0.001) 

• Mental-interpersonal relationships (p < 0.001) 

• Work output (p < 0.001) 

2 
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Increased Healthcare Resources 
More hospitalizations 10 years before their diagnosis 

Two-fold increase in medical costs prior to diagnosis in 
patients clinically identified with OSA 

- Aighanim, Comondore, Fleetham. Marra, & Ayas, 2008 

Kapur (2010) 

- Matched controls (age & sex) 

- Mean medical cost 1 year prior to diagnosis 

- $2,720 versus $1,384 per patient (p < 0.01) 

Occupational Injuries 

J,t; .J'." . ' I; ~ . .:i.~..'~~,-'-' ' II' '. •• . ~ ~ ,
~ .. ' 

. • ' r-' ' 

._~_~ I~ I 
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Outline of the Problem 
• 	 90% of patients at risk will remain undiagnosed 

• 	 Why? 
• Awareness of the disease 
• 	Lack of screening In the primary and 

environment 
• Cumbersome diagnostics 
• Cost of polysomonography (PSG) 

Treatment of OSA 

• 	 Positive Airway Pressure 

• 	 Behavioral strategies 

• 	 Oral appliances 

• 	 Surgical strategies 

• 	 Adjunctive therapies 

Outline of the Problem 

• 	Several screening tools are 

available 

• Berlin questionnaire, Epworth 

Sleepiness Scale 


• STOP Bang questionnaire 

• Screening tools are not part of 

the problem 


Outline of the Problem 

• Who should be doing the screening? 

Sm.'cning ofl'OSpil.llizrolJd:irn(s .l[ high risk (I f OOS lrt rii'lc sll"l'p Jpll r.l III gr nC'r.ll 
~ dhl iuV).: '1 w,,,iu' 

: .. , n \.u\· l.uu~ , 1\0."1 ....'111· . &,<,-(hau r..., '. Su..~~.", KJlou ', M,ll\: v. n ... , ~' I!oo, .. w..k tbaJ' 
\I uk ~.. I\,I"I'· • n ..~·lll\"'" Y\"Q ·' ,Oll·n.ns Ln·.L ~ · 

Pr('\' al crM"~' o.f undiclgnos('d obstlucl iv(' slrcp ClprlC'iI among "dull sUJgxal pi.Cll', :S 
in .a n .Kilc1 ('mic n1<'d l(,ll (('n["'" 

1>:('\'lu J. flnk..'I', t"'oJ ," C S4,.'Jrk., tiJu" H(iUl TYlHlr;rn ', l hn~H,pllr Y. TJI\.l<.,l" , Ltll ~"}:~' r ". 
l"li ~ ,I S~ fC'r · :L", ~' h I, ~, . h.I." S)tthU ", J..olttl' ~ rl(' A.. ~.J ~i, I t'· '. [I i..: J"-\x"'>M lI l~, (),.\.rJ I\I I~;", 
S <,p ll\'} ()u l "lq'~. (:olk : 11 1:.: ,1.Tr , Mu1ldd 5. IIW'id.ll l'·ot 

Mid - Summary 
Common sleep disorder 90% will remain 

Reduces life expectancy 
 undiagnosed 

by 20 years 
 No specificity on which 
Associated with several provider should be 
co-morbidities screening 

This population will 
straightforward 

• 	 Treatment is 
continue to utilize 

Several economical costly services 


impacts & costs 

associated with 

undiagnosed OSA 
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Purpose Statement 

The purpose of this Quality Improvement 
project is to assess feasibility with Registered 


Nurses screening for OSA using the STOP Bang 

questionnaire in high risk patients following 


an educational in-service. 


Population Health 

Population health has been defined as 

"the health outcomes of a group of individuals, 
including the distribution of such outcomes 

within the group". 

It is an approach to health that aims to improve 
the health of an entire human population. 

DeSign 

• 	Quality Improvement 

- 24 hour Clinical Decision Unit 

- Located within the 175 bed community hospital 

- Registered Nurses performing the screening 

- Education Inservice to educate on the screening 
process 

Key Measures for Improvement 

• 	 Implement screening =number of completed 

screenings 

• 	 Provide referrals to Hpositive" screeners 

• Descriptive analysis 

Strategies for Change 

• Theoretical Framework 

- Rogers' Diffusion of Innovation (001) for 
organizations 


- 5 step process 


- 3 time related concepts 


• Choose a screening tool 

• Choose a location 

5 
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Theoretical Framework Theoretical Framework 

Initiation PhaseInitiation Phase 

screening 
guidelines in 

both outpatient 
& inpatient 

settings 

OSA in the 
hospitalized 

patient 

Implementa ion Decision - Implementation 

QI
Education of 

the nursing 
 Project
staff on the 

STOP-Bang 
 goes 

Questionnaire 
live 
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Implementa ion 

Fully 
integrate 

into practice 
after review 
of statistics 

Strategies for Change 

• Choose a location 

- Various entry points into the hospital 

- Screen patients who were able to participate in 
the screening 


- Evaluate a Hlow risk" population 


Strategies for Change 

• Educational In-services 

- Advertised 1 week prior 

- Email reminders to stilff 

- 10 in-services over 5 consecutive days 

- Powerpoint presentation 

• STOP Bang questionnaire, Referral for PSG 

- Return demonstration 

Strategies for Change 
• 	 IRB approval 

• Screening Tool - STOP Bang Questionnaire 

• 	~MI?• 	~nore loudly? 

• 	~e?• 	!ired? 

• 	~eck 
circumference? 

• Qbserved apnea? 

• 	Blood eressure? 
• 	§ender? 

Strategies for Change 

• Clinical Decision Unit 

-12 beds 

-	 Healthy patients with complaints/diagnoses 

• Chest pain 

• Transient ischemic attack 

• Copd/asthma exacerbation 

• New onset atrial fibrillation 

Strategies for Change 

• 	STOP-Bang questionnaire 

• Tape measure 

• 	PSG referral 

All placed at the CDU workstation I 

11/17/2014 
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STOp-Bam? Data Collection 

• Performed screening for OSA for 4 continuous 
weeks 

• 	Data was logged into Excel and uploaded into 
SPPS 

Results Stop-Bang Variables 

Daytime Observed HxHTN Neck >40 
Tlredness Apnea em 

50% 13% 60% 43% 

N ABe Gender 8MI 

54 55 Male 54% 

Female 46% 
31 

• 87% positive screeners 

• 70% were provided referrals for a sleep study 

Limitations 

• Participation by the RN was voluntary 

Discussion 

• A score of 3 or higher =positive screen 
- Captured a patient population at high risk 

• 	Not unusual to see a BMI of 31kg/m2 

• High proportion of male, age >50 

8 
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Strategies for Success 

• "Participation was voluntary" 

- Mandatory education 

- Online education 
• "Health Stream" 


- RNontv 


-	 Educate physicians & NPs 

• Merna/Email informational handout 

Strategy for Success 

• Information Technology 
- Incorporate the STOP-Bang questionnaire as a part 

of the nursing assessment 

-	 Generate automated referrals based on upon 
positive screens 

Summary 

• 	CDU had low risk patients 
- Diagnoses in CDU associated with undiagnosed 

OSA 


- 87% patients screened positive 


• High utilization of hospital based services up 
to 10 years prior to diagnosis 

• Identification of OSA reduces health care costs 
& decreases related morbidity & mortality 

limitations 

• The screening was not in Meditech 

- Organizational decision 

Where do we go from here? 

• Dissemination of the data 

- Present the data to Hospitalists, Specialty Groups 

- Meet with ENT, Pulmonary & Sleep medicine t:J- Publish manuscript <f:'.s:~-- Present at meetings 

• Implement OSA screening as part the 
admission assessment 

Summary 

• Implement hospital wide screening 
- Move the educational in-services online 

- Mandatory 

• Incorporate screening & referral into the EHR 

• Provider champions 

- Respiratory therapy 

• Share data 
- Successful referral & diagnosis 
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Questions 
or 

Comments 

Many thanks to Dr. Lyn Murphy, Dr. Joseph Proulx, Dr. Bridgette 

Gourley 
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