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Abstract 

Obstructive sleep apnea (OSA) is a highly prevalent sleep disorder affecting millions of US 

adults, yet remains substantially underdiagnosed and undertreated. Untreated OSA can result in 

significant health consequences, compromises quality of life, and increases the overall burden 

upon public health. Early identification of undiagnosed OSA is essential, as those with OSA can 

be effectively screened and identified prior to the manifestation of adverse outcomes. However, 

there are often barriers to screening and early identification in primary care that contribute to the 

prevalence of undiagnosed OSA. Current evidence calls for more effective screening at the 

primary care level to identify patients at risk for OSA. This pilot project sought to increase 

identification of Hawaii adults at risk for OSA through the implementation of an evidence-based 

OSA screening tool as a routine screening measure in a primary care setting. One primary care 

provider piloted implementation of the STOP-Bang Questionnaire (SBQ) as the selected 

screening tool and screened adult patient participants for OSA risk during telehealth visits. The 

change in OSA screening rates and identification of patients at risk, as well as the provider’s 

perception of the project, was assessed following screening tool implementation. Data analysis 

indicated increases in OSA screening and identification of patients at risk by 651.9% and 533%, 

respectively, improving the quality of patient care and raising awareness of the prevalence of 

Hawaii’s adults at risk for OSA. Early identification of patients at risk through routine screening 

in the primary care setting can help to address the problem and extent of undiagnosed OSA 

cases, and has the potential to lead to referrals to sleep specialists for early diagnosis and 

treatment, thereby improving health outcomes and quality of life for those with OSA. 

 Keywords: obstructive sleep apnea, primary care, adults, screening, screening tool, 

STOP-Bang Questionnaire, telehealth 
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Routine Screening for Obstructive Sleep Apnea Risk in Hawaii’s Adults 

in the Primary Care Setting 

Chapter One: Statement of the Problem, Aims, and Objectives 

Introduction 

Obstructive sleep apnea (OSA) is one of the most prevalent sleep disorders affecting 

approximately 29.4 million American adults (Aurora et al., 2015; Frost & Sullivan, 2016a). 

Despite its commonality, 80% of cases remain unidentified, leaving OSA significantly 

underdiagnosed and untreated (Aurora et al., 2015; Frost & Sullivan, 2016b). Untreated OSA can 

reduce the overall quality of life of those affected and can contribute to long-term adverse health 

outcomes, including cardiovascular disease, metabolic disease, cerebrovascular disease, 

neurocognitive deficiencies, and occupational and motor vehicle accidents (Garvey, Pengo, 

Drakatos, & Kent, 2015; Johns Hopkins Medicine, 2020; Kapur et al., 2017).  

Early identification of undiagnosed OSA is essential because those with OSA can be 

effectively screened and identified, prior to the manifestation of the adverse health outcomes 

previously described (Aurora & Quan, 2016; Gamaldo et al., 2018). Because primary care 

providers are often the first point of contact for individuals seeking medical care, there are 

advantages to implementing screening measures in the primary care setting to identify patients 

who are at high-risk for OSA (Aurora & Quan, 2016). Identification of these patients by the 

primary care provider, with appropriate referrals to sleep specialists, can ultimately decrease the 

prevalence of undiagnosed OSA, reduce the severity of unfavorable health outcomes, and 

improve the quality of life for individuals (Aurora & Quan, 2016). 

This practice inquiry project (PIP) involved the development of a pilot project to increase 

the identification of adults in Hawaii who are at risk for OSA through the implementation of an 
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evidence-based, convenient screening tool in the primary care setting. This project aimed to 

address the problem of undiagnosed OSA, provide practitioners with a simple yet effective 

screening tool, increase the awareness of the prevalence of adults in Hawaii at risk for OSA, 

demonstrate the importance and value of implementing routine screening in the primary care 

setting, and ultimately improve the overall health and wellbeing of Hawaii’s adults. This project 

also evaluated the screening process and factors that influence the successful implementation of 

a routine screening protocol.  

Background 

OSA is a sleep-related breathing disorder characterized by repeated episodes of reduced 

or absent airflow due to partial or complete collapse of the upper airway, despite efforts to 

breathe (Garvey et al., 2015; Jonas et al., 2017; Spicuzza, Caruso, & Maria, 2015). Recurrent 

episodes of hypopnea and apnea results in oxygen desaturation, sympathetic activation, and 

arousal from sleep, often leading to fragmented and non-restorative sleep (Garvey et al., 2015; 

Jonas et al., 2017; Senaratna et al., 2017). While individuals with OSA often feel unrested, 

fatigued, and experience excessive daytime sleepiness, many others are asymptomatic (Kapur et 

al., 2017; Senaratna et al., 2017). Diagnosis of OSA is preceded by a referral to a sleep specialist, 

where a polysomnography (PSG) is performed in either a sleep center laboratory or with 

overnight home-based sleep apnea testing (Frost & Sullivan, 2016b). The apnea-hypopnea index 

(AHI), which represents the average number of apneas and hypopneas per hour of sleep, is used 

to classify the severity of OSA into three categories, mild, moderate, and severe (Franklin & 

Lindberg, 2015; Frost & Sullivan, 2016a). 

OSA has become a significant health problem in the United States, with an overall 

prevalence ranging from 9% to 38% of the general adult population, depending on the criteria 
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used to define OSA (American Sleep Apnea Association, 2017; Senaratna et al., 2017). OSA 

affects approximately 6% to 19% of women and 13% to 33% of men, and these percentages 

increase with age (Senaratna et al., 2017). Other studies have reported a population prevalence of 

3% to 28% for mild OSA and 1% to 14% for moderate OSA, and it is estimated that 1 in 5 adults 

have mild OSA and 1 in 15 have moderate OSA (Khattak et al., 2018). The prevalence of OSA 

has increased considerably between 14% and 55% due to the rising rates of obesity in the United 

States, which is a significant risk factor for OSA (Peppard et al., 2013). Current evidence 

indicates that advancing age, male sex, and higher body-mass index (BMI), increases the 

prevalence of OSA (Senaratna et al., 2017). With the prevalence of obesity being markedly 

higher among adults living in rural versus urban areas in the United States (Lundeen et al., 

2018), rural populations are disparately burdened by a key risk factor for OSA. Sleep 

deficiencies, which may include poor sleep quality from sleep disorders such as OSA, 

disproportionately affect underserved rural populations and other designated health disparity 

populations (Jackson, Walker, Brown, Das, & Jones, 2020). Socioeconomically disadvantaged 

populations also experience sleep disparities, with high rates of OSA among these individuals 

(Jackson, Redline, & Emmons, 2015). Acculturation and increased exposure to stressors, 

environmental pollutants, allergens, and tobacco, increases the risk for and exacerbates OSA 

among lower socioeconomic populations (Jackson et al., 2015). Despite the occurrence of OSA, 

9% of women and 24% of men or approximately 23.5 million Americans remain undiagnosed 

(Frost & Sullivan, 2016b; Khattak et al., 2018).  

Undiagnosed and untreated OSA can have profound consequences, both medically and 

economically (Frost & Sullivan, 2016a; Knauert, Naik, Gillespie, & Kryger, 2015). The 

economic impact of undiagnosed and untreated OSA on healthcare is significant, estimated at 
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$149.6 billion annually, or $6,366 per individual (Frost & Sullivan, 2016a). In contrast, Frost and 

Sullivan (2016a) found that it would essentially cost half of that or $2,105 per individual, for the 

diagnosis and treatment of OSA. Untreated OSA has accounted for approximately 800,000 motor 

vehicle accidents in the United States, resulting in 15.9 billion dollars in damage (Williams et al., 

2015).  

There is growing evidence that untreated OSA increases the risk of comorbidities such as 

hypertension, heart disease, type 2 diabetes, stroke, depression, and even premature mortality 

(American Sleep Apnea Association, 2017; Frost & Sullivan, 2016b; Knauert et al., 2015; 

Senaratna et al., 2017). The effects of repetitive episodes of airway obstructions along with the 

sympathetic activation that accompanies these events have been found to increase the risk of 

cardiovascular and cerebrovascular ailments in patients with untreated OSA (Knauert et al., 

2015). OSA is an independent risk factor for hypertension and research has shown that 89% of 

individuals with resistant hypertension, have moderate sleep apnea (Frost & Sullivan, 2016b; 

Knauert et al., 2015). Untreated OSA increases the possibility for coronary artery disease and 

stroke but this risk can be mitigated with early diagnosis and treatment (Knauert et al., 2015).  

Independent of obesity and aging, studies have confirmed that untreated OSA is 

associated with glucose intolerance and insulin resistance, increasing the risk for diabetes (Frost 

& Sullivan, 2016b; Knauert et al., 2015; Muraki, Wada, & Tanigawa, 2018; Pamidi & Tasali, 

2012). In a report from Pamidi and Tasali (2012), it is estimated that 19 million individuals with 

type 2 diabetes may have undiagnosed and untreated OSA. Being that continuous, non-

restorative sleep can result in low energy levels, decreased cognitive functions, and impaired 

social interactions, increasing evidence shows that untreated OSA significantly reduces 

individuals’ quality of life and increases the risk of depression (Garvey et al., 2015; Kapur et al., 
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2017; Knauert et al., 2015). In fact, the prevalence of depression has been estimated to be as high 

as 50% in those with OSA, however with early diagnosis and proper treatment, evidence shows 

that depression and quality of life can be improved (Frost & Sullivan, 2016a; Knauert et al., 

2015). 

Although much is known about the severe health consequences associated with untreated 

OSA, this notably prevalent condition continues to be underdiagnosed and undertreated (Aurora 

& Quan, 2016; Gamaldo et al., 2018). According to Frost and Sullivan (2016a), there is a general 

lack of public and provider awareness about the importance of quality sleep and the implications 

that sleep has on overall health and quality of life, which contributes to the prevalence of 

undiagnosed OSA. Many patients, as well as primary care providers, are often unaware and do 

not recognize the symptoms of OSA, nor the gravity of the condition (Frost & Sullivan, 2016b). 

Many individuals with unidentified OSA often disregard their symptoms, such as snoring and 

daily fatigue, and fail to mention them to their provider, as it has become their baseline and 

considered to be the norm (Frost & Sullivan, 2016b).  

An article from the National Institute of Health (2017) stated that the Centers for Disease 

Control and Prevention (CDC) projected that 50 to 70 percent of adults with sleep apnea 

symptoms have not consulted with their provider concerning their condition. The degree of 

undiagnosed OSA cases can also be attributed to insufficient emphasis on sleep medicine in 

medical school training, as there is a lack of awareness regarding the significance of diagnosing 

and treating OSA and inadequate education in case finding and early intervention (Frost & 

Sullivan, 2016b; Punjabi, 2008). This is evident as many providers do not examine or further 

inquire whether an individual’s comorbidities or adverse coping mechanisms are linked to their 

sleep quality (Frost & Sullivan, 2016a). Although primary care providers are usually the first line 
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of care for individuals, many providers neglect to ask patients about the length and quality of 

their sleep during the routine examination and are not screened for OSA (Frost & Sullivan, 

2016b).  

In a study by Thornton et al. (2010), primary care physicians referred their patients to 

sleep specialists for polysomnograms substantially less often compared to breast cancer and 

colorectal cancer screening, despite the similarity in mortality rates for these conditions. In 

addition, for those providers who do screen and refer their patients, there is often a stereotype 

and gender bias in referrals, as there is a common misconception that OSA primarily affects 

males and those who are obese (Isaac, Clarke, Islam, & Samuel, 2017; Young, Skatrud, & 

Peppard, 2004). Studies have shown that asymptomatic females did in fact have OSA and the 

prevalence of OSA in individuals who are overweight but not considered obese is increasing 

(Isaac et al., 2017). Moreover, it was discovered that a mere 0.13% of primary care physicians 

refer their patients for an OSA evaluation, illustrating the lack of prioritization of OSA 

screening, diagnosis, and treatment (Thornton et al., 2010; Williams et al., 2015). 

Problem Statement 

Unidentified, undiagnosed, and untreated OSA can cause significant adverse health 

consequences, compromises the quality of life of individuals, and increases the overall burden 

upon public health (Aurora & Quan, 2016; Frost & Sullivan, 2016a; Gamaldo et al., 2018). 

Despite OSA’s prevalence, extensive ramifications, and available treatment modalities, OSA 

remains substantially underdiagnosed and undertreated, with an estimated 23.5 million 

unidentified individuals (Aurora & Quan, 2016; Frost & Sullivan, 2016b; Gamaldo et al., 2018; 

Hayes, Murray, Castriotta, Landrigan, & Malhotra, 2012). Because primary care providers are 

usually the first point of health care contact for many individuals, it is imperative for providers to 
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implement a standardized, evidence-based, routine screening measure in the primary care setting 

to identify patients who have a high-risk for OSA (Aurora & Quan, 2016; Gamaldo et al., 2018). 

Early identification of high-risk patients, along with appropriate referrals to sleep specialists, can 

mitigate the degree of undiagnosed and untreated OSA, reduce health care costs, and ultimately 

improve the health outcomes and overall quality of life for individuals (Aurora & Quan, 2016; 

Gamaldo et al., 2018). 

Aims and Objectives 

The purpose and overarching goal of this PIP was to increase the identification of Hawaii 

adults at risk for OSA. This was accomplished with the implementation of a routine evidence-

based screening tool in the primary care setting. The aims and objectives for this PIP included 

the following: 

Aim 1. Design an OSA screening pilot project for Hawaii adults in a primary care setting 

that serves high-risk populations. 

Objective 1. Collect baseline data on the current standard of care on OSA screening 

related practices and workflow at the selected primary care facility. 

Objective 2. Based on assessment data obtained from Objective 1 and review of the 

literature, select an evidence-based, feasible OSA screening tool for implementation in the 

primary care facility. 

Objective 3. Develop specific measures by which to evaluate the pilot project outcomes. 

Objective 4. Develop pilot project guidelines, including steps needed to effectively 

administer, score, and record results of the OSA screening tool. 

Aim 2. Implement the OSA screening pilot project in the selected primary care facility. 
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Objective 1. Present the OSA screening pilot project guidelines to the participating 

primary care provider through a virtual presentation, including the steps needed to effectively 

administer and interpret the results of the OSA screening tool. 

Objective 2. Implement and monitor the primary care provider’s use of the OSA 

screening tool according to the project guidelines throughout the project timeframe. 

Objective 3. Collect data from the implementation of the OSA screening tool that will be 

later used to evaluate the project according to the established project measures from Aim 1, 

Objective 3.  

Aim 3. Evaluate OSA screening pilot project outcomes. 

Objective 1. Administer an online project evaluation form to the participating primary 

care provider. 

Objective 2. Analyze all collected data. 

Objective 3. Disseminate pilot project results to the participating primary care provider. 
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Chapter Two: Project Description and Review of Literature 

Chapter two provides a comprehensive review of the literature (ROL) on the severity and 

prevalence of undiagnosed OSA and the multitude of adverse medical and economic outcomes 

that can result. The challenges to early identification and treatment of OSA will also be discussed 

along with examination of available screening tools. The theoretical framework selected to guide 

the design of the project will also be presented in this chapter. 

Prevalence of Undiagnosed OSA 

OSA remains a highly prevalent sleep disorder that is underdiagnosed and undertreated, 

with numerous adverse outcomes, both medically and economically. An estimated 12% or 29.4 

million American adults are affected by OSA, yet approximately 80% of those cases remain 

unidentified (Frost & Sullivan, 2016a). Peppard et al. (2013) report a substantial increase in the 

prevalence of OSA among adults, which is partially attributed to the obesity epidemic occurring 

throughout the United States.  

In a systematic review conducted by Senaratna et al. (2017), depending on the diagnostic 

criteria used, the overall prevalence of OSA ranged from 9% to 38% among the general adult 

population, with 6% to 19% of women and 13% to 33% of men affected. According to Peppard 

et al. (2013), 5% of women and 14% of men have mild OSA with an AHI of ≥ 5 and 6% of 

women and 13% of men between the ages of 30 to 70 years, have moderate to severe OSA at an 

AHI ≥ 15. Similarly, Senaratna et al. (2017) further indicated that at the clinically significant 

level of AHI ≥ 15, OSA affects 6% to 17% of the adult population. Based on an average 

prevalence, Khattak et al. (2018) estimated that 1 in 5 adults have mild OSA and 1 in 15 have 

moderate OSA. Multiple studies have also found that the prevalence of OSA increases with age 

(Frost & Sullivan, 2016a; Peppard et al., 2013; Senaratna et al., 2017), with the prevalence of 
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mild AHI ≥ 5 affecting 88% and 90% of men aged 65-69 and 60-85 years, respectively, and 66% 

and 78% of women within the same corresponding age ranges. It was found that at the level of 

AHI ≥ 15, which is considered of clinical importance, the prevalence of OSA among older adults 

is estimated to be as great as 49% (Senaratna et al., 2017). Despite OSA’s commonality and 

increasing prevalence, an estimated 24% of men and 9% of women or 23.5 million American 

adults continue to remain unidentified, undiagnosed, and untreated (Frost & Sullivan, 2016b; 

Khattak et al., 2018).  

Risk Factors 

Several studies have indicated key risk factors for OSA including excess body weight, 

advancing age, and male gender (Punjabi, 2008; Senaratna et al., 2017; Young, Peppard, & 

Gottlieb, 2002). The rates of overweight and obese adults in the United States are increasing and 

multiple studies have continuously recognized excess body weight as the greatest risk factor for 

OSA (Punjabi, 2008; Young et al., 2002). According to Punjabi (2008), 60% of individuals 

referred to a sleep specialist for a sleep evaluation are found to be overweight. Excess body 

weight has been found to be associated with an increased prevalence and severity of OSA 

(Young et al., 2002). In the Wisconsin Sleep Cohort Study of 690 women and men, as the 

average weight increased from 85 to 88 kg, there was a corresponding increase in the average 

AHI from 4.1 to 5.5 events per hour (Young et al., 2002). In addition, Young et al. (2002) 

mentioned that a 10% increase in weight gain in individuals with a baseline AHI < 15, was 

associated with a 6-fold increase in the likelihood of developing moderate to severe OSA. 

Punjabi (2008) adds that findings from the Cleveland Family Study and the Sleep Heart Health 

Study, both confirm that excess body weight can further accelerate the development of OSA and 

increase the severity of the disease.  
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Although OSA can affect both adults and children, the prevalence of OSA continues to 

rise as the population ages (Frost & Sullivan, 2016a; McMillan & Morrell, 2016; National Heart, 

Lung, and Blood Institute [NHLBI], n.d; Punjabi, 2008; Senaratna et al., 2017). Findings from 

the Sleep Heart Health Study have revealed that the prevalence of OSA progressively increases 

with advancing age and levels off after the age of 60 (McMillan & Morrell, 2016; Punjabi, 

2008). According to McMillan and Morrell (2016), within the general population, the prevalence 

of OSA among older adults can range between 20% to 40%, depending on the diagnostic 

threshold used. In a previous study where OSA was defined as an AHI ≥ 10 events per hour, 

OSA was present in 3.2%, 11.3%, and 18.1% of the 20 to 44, 45 to 64, and 61 to 100-year age 

groups, respectively (McMillan & Morrell, 2016; Punjabi, 2008).  

Multiple studies have indicated that the prevalence of OSA is greater among men than 

women (Frost & Sullivan, 2016b; Punjabi, 2008; Senaratna et al., 2017). While clinic-based 

studies have revealed that the ratio of men to women who are referred for sleep evaluations vary 

from 5 to 8:1, Punjabi (2008) explains that population-based studies have also reported a reduced 

ratio of men to women, ranging from 2 to 3:1. According to the NHLBI (n.d.), although OSA is 

more prevalent among younger male adults, the differences seen between men and women 

decrease as age increases. In addition, in a study conducted by Isaac et al. (2017), researchers 

mentioned that there is a common misconception that OSA is a condition that primarily affects 

men, which frequently leads to gender bias referrals. Recent findings from another study 

demonstrated a substantial prevalence of OSA among women who did not report OSA symptoms 

(Isaac et al., 2017). Furthermore, previous studies have identified a greater prevalence of OSA 

among menopausal women (Frost & Sullivan, 2016b; Punjabi, 2008; Young et al., 2002). 

Despite this collection of evidence regarding the increasing prevalence of OSA and the 
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inextricable link between excess body weight, advancing age, and male sex, OSA continues to be 

underrecognized, unidentified, underdiagnosed, and undertreated (McMillan & Morrell, 2016; 

Punjabi, 2008). 

Health and Economic Outcomes 

Unidentified, undiagnosed, and untreated OSA has a multitude of significant medical and 

economic consequences, at both the individual and public health level (Frost & Sullivan, 2016a; 

Knauert et al., 2015; Young et al., 2002). Previous studies have indicated that untreated OSA 

increases the risk for numerous other health conditions such as hypertension, cardiovascular 

morbidities, type 2 diabetes, and psychological disorders (Frost & Sullivan, 2016a; Knauert et 

al., 2015; Young et al., 2002). 

The repetitive apnea and hypopnea episodes during sleep, which are characteristic of 

OSA, along with the sympathetic activation that accompanies these episodes, cause acute, 

temporary elevations in blood pressure, in which the mean arterial pressure has been found to be 

as high as 30 mm Hg or more (Knauert et al., 2015; Young et al., 2002). Knauert et al. (2015) 

noted that these nightly sympathetic nervous system responses continue throughout the day as 

well, leading to an increase in heart rate, arterial stiffness, and blood pressure. Similarly, Young 

et al. (2002) reports that recurrent episodes of arousals, hypoxia, and fluctuations in intrathoracic 

pressure due to untreated OSA, can potentially progress to persistent hypertension. According to 

Pagel (2007) and Young et al. (2002), several epidemiologic studies have found a strong and 

consistent association between OSA and hypertension, even after controlling for confounding 

variables such as age, sex, and obesity. The Wisconsin Sleep Cohort found 42% increased odds 

of developing hypertension with even a slightly raised AHI of less than 5 events per hour (Young 

et al., 2002). Knauert et al. (2015) further indicated that untreated OSA is an independent risk 
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factor for hypertension, as 89% of individuals with resistant hypertension, have moderate sleep 

apnea. It was estimated that one in three or 70 million adults in the United States, have 

hypertension, yet approximately 50% of those diagnosed do not have their hypertension under 

control, costing the United States an estimated $46 billion on healthcare services and medication 

(Frost & Sullivan, 2016a). Frost and Sullivan (2016a) add that while untreated OSA is a 

significant risk factor for hypertension, findings have shown that treatment with continuous 

positive airway pressure (CPAP), resulting from OSA risk identification with appropriate 

referrals to sleep specialists, can lower one’s risk for hypertension.  

Unidentified and untreated OSA have also been associated with additional cardiovascular 

and cerebrovascular morbidities (Frost & Sullivan, 2016a; Knauert et al., 2015; Young et al., 

2002). With 26.6 million adults diagnosed with coronary heart disease and 610,000 deaths per 

year from this disease, it costs the U.S. $108.9 billion annually (Frost & Sullivan, 2016a). In the 

review conducted by Knauert et al. (2015), researchers found that untreated OSA increased the 

risk for coronary heart disease for both men and women. Additionally, findings from a study 

revealed that if severe OSA is left untreated, it significantly increased the risk for fatal and non-

fatal cardiovascular events, however early diagnosis and treatment with CPAP was found to 

reduce this risk (Frost & Sullivan, 2016a; Knauert et al., 2015). The development of ischemic 

stroke has also been strongly associated with untreated OSA, and this risk too can be reduced 

with early diagnosis and treatment (Knauert et al., 2015). 

Independent of obesity and aging, an increasing number of studies have reported an 

association between untreated OSA and glucose intolerance, insulin resistance, and type 2 

diabetes, as consistent interrupted and inadequate sleep have been reported to disrupt metabolic 

pathways (Frost & Sullivan, 2016a; Knauert et al., 2015; Pamidi & Tasali, 2012). With almost 
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29.1 million adults affected by diabetes and costing the U.S. an estimated $245 billion (Frost & 

Sullivan, 2016a), type 2 diabetes remains a significant public health burden (Pamidi & Tasali, 

2012). According to Pamidi and Tasali (2012), an estimated 83% or 19 million individuals with 

type 2 diabetes may have unrecognized, undiagnosed, and untreated OSA that could be an 

underlying factor. It has been shown that adults with untreated OSA have a greater risk of 

developing diabetes as the severity of their untreated OSA increases, and the severity of one’s 

OSA has been shown to be independently associated with increased HbA1c levels and altered 

glucose metabolism (Knauert et al., 2015). 

Consistently fragmented, non-restorative sleep from untreated OSA, often leaves 

individuals unrested and fatigued throughout the day, decreasing cognitive function, impairing 

social interactions, and affecting overall quality of life (Frost & Sullivan, 2016a; Garvey et al., 

2015; Kapur et al., 2017; Knauert et al., 2015). Previous studies have found that compared to 

individuals without OSA, those with OSA have reported a lower quality of life (Knauert et al., 

2015). In fact, the prevalence of depression has been estimated to be as high as 50% among 

adults with untreated OSA and more than two times more likely in women (Knauert et al., 2015). 

What is equally significant is that evidence shows that early diagnosis and treatment of OSA can 

improve symptoms of depression and quality of life (Frost & Sullivan, 2016a; Knauert et al., 

2015).  

The effects of untreated OSA can lead to excessive daytime sleepiness, impairments in 

concentration and vigilance, and the inability to perform everyday tasks, frequently resulting in 

an increase in workplace and motor vehicle accidents, placing both the individual and the 

public’s safety at risk (Frost & Sullivan, 2016a; Kapur et al., 2017; Knauert et al., 2015). Frost 

and Sullivan (2016a) reported that drowsy driving accounts for 328,000 vehicle crashes and 
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6,400 fatalities annually and in 2015, undiagnosed and untreated OSA was found to be a 

contributing factor for $26.2 billion in motor vehicle accidents. While untreated OSA can have 

profound influences on motor vehicle accidents, both Frost and Sullivan (2016b) and Knauert et 

al. (2015) note that early intervention and treatment can in fact, reduce traffic accidents, save 

lives, and decrease the overall economic impact. In addition to the relationship between 

untreated OSA and motor vehicle accidents, several studies have discussed the increased risk for 

work-related accidents associated with untreated OSA (Frost & Sullivan, 2016a; Kapur et al., 

2017; Knauert et al., 2015). In 2015, $6.5 billion were attributed to workplace accidents, not 

including vehicular accidents, where undiagnosed and untreated OSA was a contributing factor 

(Frost & Sullivan, 2016a). Furthermore, previous studies have found that individuals with 

untreated OSA have double the risk of a workplace injury and that even one hour of inadequate 

or lost sleep from untreated OSA has been shown to cause a 5.7% increase in work-related 

injuries and 67.6% increase in lost work days due to the associated injuries (Frost & Sullivan, 

2016a). 

Screening for OSA 

Despite the rich amount of available information regarding the substantial health and 

economic consequences of untreated OSA, this highly prevalent disease remains under-

identified, underdiagnosed, and undertreated (Aurora & Quan, 2016; Frost & Sullivan, 2016b; 

Gamaldo et al., 2018). Young et al. (2002) reports that approximately 1 in 20 adults have 

unidentified and undiagnosed OSA and 1 in 5 adults suffer from either asymptomatic or slightly 

symptomatic OSA that is seldom recognized. Frost and Sullivan (2016a) have expressed that a 

significant factor contributing to the prevalence of undiagnosed OSA, is the overall deficiency of 

public and primary care provider awareness about the importance of sleep quality and the 
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repercussions that it has on the health and wellbeing of individuals. Many providers, as well as 

patients, are frequently unaware of the symptoms of OSA nor the severity of the implications 

that can result from untreated OSA (Frost & Sullivan, 2016b). The deficiency in identification of 

OSA cases is in part due to individuals’ unawareness of their related symptoms, which are often 

only recognized and reported by family members or a bed partner (Punjabi, 2008). In addition, 

Frost and Sullivan (2016b) further add that many patients with unidentified OSA, commonly 

disregard their symptoms, such as excessive daytime fatigue, and neglect mentioning this to their 

provider, as many have been living with these symptoms for prolonged periods where it has 

become their accepted norm. Furthermore, in a study conducted by Williams et al. (2015), 

findings revealed that patients are often only referred to a sleep specialist for further evaluation 

based solely on the patient’s request and not based on an initial screening by the provider. 

Multiple studies have also attributed the magnitude of unidentified and undiagnosed OSA 

cases to insufficient primary care provider education and training in sleep medicine, as there is a 

lack of understanding and recognition of the importance of identifying, diagnosing, and treating 

OSA (Frost & Sullivan, 2016b; Punjabi, 2008; Young et al., 2002). Findings from a study 

conducted by Isaac et al. (2017) reported that patients are often screened for well-known risk 

factors such as alcohol, drug abuse, or smoking, while risk factors for OSA are frequently left 

unrecognized due to the deficiency in provider awareness. According to Punjabi (2008) and 

Young et al. (2002), primary care providers often lack knowledge of the risk factors and 

symptoms associated with OSA that help with case identification and early intervention. This is 

apparent as many providers fail to screen their patients for OSA risk nor examine or further 

inquire about a patient’s sleep quality to determine if it could be a contributing factor to their 

comorbidities or adverse coping mechanisms (Frost & Sullivan, 2016a). Young et al. (2002) add 
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that providers rarely ask patients questions during routine medical history interviews regarding 

their quality of sleep, such as daytime fatigue, snoring, and observed apneas throughout the night 

by bed partners or family members. Additionally, it was noted by Frost and Sullivan (2016b) that 

many primary care providers neglect to inquire about patients’ quality and length of their sleep 

during the routine examination, despite frequently being the first point of contact for many 

individuals. Moreover, because provider familiarity and knowledge of OSA has been found to be 

a critical factor in screening for OSA risk and subsequent referrals, it is imperative to raise 

awareness about OSA, as this contributes to the prevalence of undiagnosed and untreated OSA 

(Williams et al., 2015). 

Although the mortality rate of OSA is similar to that of colon and breast cancer, Thornton 

et al. (2010) found that primary care physicians refer their patients to endoscopies and 

mammograms significantly more often than they refer patients who have a high risk for OSA to 

sleep specialists for polysomnography (PSG) testing. Results from the study revealed that 

compared to insured patients, patients who were uninsured had a greater chance of being referred 

for a PSG, implying that an absence of health insurance is not a barrier for OSA referrals, but 

instead that primary care physicians are not placing enough of an emphasis on the identification, 

diagnosis, and treatment of OSA, as they do for cancer (Thornton et al., 2010). Previous studies 

show that for those practitioners who do screen and refer their patients for further diagnostic 

testing, there is often a gender bias and a stereotype that influences these referrals, as there is a 

widespread misconception that OSA mainly affects men and those who are obese (Isaac et al., 

2017; Punjabi, 2008; Young et al., 2004). Punjabi (2008) stated that because providers have a 

common expectation that OSA primarily affects males, this often leads to a lower level of 

suspicion among female patients, contributing to the magnitude of undiagnosed OSA. Isaac et al. 



ROUTINE SCREENING FOR OBSTRUCTIVE SLEEP APNEA RISK 22 
 

(2017) mentioned that studies have in fact revealed an increasing prevalence of OSA among 

asymptomatic females and those who are less obese. Furthermore, it was identified that only 

13% of primary care physicians inquire about patients’ sleep patterns and a mere 0.13% of 

providers refer their patients for further OSA evaluations, demonstrating the absence of the 

importance of OSA screening, identification, diagnosis, and treatment (Thornton et al., 2010; 

Williams et al., 2015). 

Young et al. (2002) recommended a strategy for reducing the impacts of OSA that calls 

for screening at the primary care level to reduce growing health risks from OSA within the 

population. Young et al. (2002) also concluded that despite the challenges associated with OSA, 

there is an ethical responsibility and urgency to screen for those at high risk for OSA, as it will 

be a key factor leading to the early diagnosis and treatment through referral to sleep specialists 

for further evaluation (Young et al., 2002). From a public health standpoint, given that OSA is a 

chronic condition affecting roughly 20% of adults (Young et al., 2002), early intervention and 

treatment can reduce comorbidities attributable to OSA.  

Pagel (2007) reported that most patients receive medical care for sleep disorders within 

the primary care setting, and primary care physicians are often the first line of defense for the 

patient, generally having the most complete knowledge of the patient’s background, potential 

stressors, and socioeconomic information that may be contributory factors to OSA. However, 

despite the high prevalence of OSA in the population, symptoms of OSA are often overlooked by 

physicians and potentially go untreated, calling out the need for more effective screening and 

diagnosis for OSA (Pagel, 2007). 

A study by Frost and Sullivan (2016b), reported that 55% of doctor office visits are at the 

primary care level further emphasizing the role of primary care physicians and an urgency for 
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OSA screening that can lead to early intervention and treatment improving the quality of life for 

those suffering from OSA. The study noted that patients who received OSA treatment showed an 

improvement from 26% to 76% in their quality of life ratings of good to very good, and 

statistical data also reflected improvements in sleep quality; mood and patience; and enhanced 

relationships with bed partners, affirming the benefits of screening and early intervention (Frost 

& Sullivan, 2016b). 

Frost and Sullivan (2016b) also noted that following one-year of OSA treatment, patients 

reported additional positive outcomes: improvement in blood pressure readings (41%); decreases 

in medication (17%); and complete elimination of hypertension medication (3%) further 

reinforcing the connection between OSA treatment and improved health and the advantages of 

early screening. The data in Frost and Sullivan’s (2016b) report validates the potential benefits 

possible through more assertive and early OSA screening at the primary care level. 

Screening Tools Available for OSA 

Previous studies have validated several widely-recognized screening tools to identify 

individuals at risk for OSA, which vary in sensitivity, specificity, and administration 

requirements (Amra, Rahmati, Soltaninejad, & Feizi, 2018; Miller & Berger, 2016; Silva, Vana, 

Goodwin, Sherrill, & Quan, 2011; Singh & Mims, 2015). These tools include the Berlin 

questionnaire, Epworth Sleepiness Scale, STOP questionnaire, and the STOP-Bang questionnaire 

(Amra et al., 2018). 

Berlin Questionnaire (BQ). Developed in 1999 by pulmonary and primary care 

physicians, the BQ consists of 11 questions categorized into three sections. The first section 

includes five questions regarding the frequency of snoring, the second section consisting of four 

questions concerning daytime fatigue and sleepiness, and the third section includes 
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anthropometric measures and medical history such as BMI and hypertension (Amra et al., 2018; 

Miller & Berger, 2016). Categories one and two are scored as positive if an individual selects 

two or more responses to each category, and category three is considered positive with a history 

of high blood pressure (>140/90 mmHg) and/or a BMI > 30 kg/m2 (Miller & Berger, 2016). If 

two or three of the categories are positive, the individual is identified to be high risk of having 

OSA (Amra et al., 2018; Miller & Berger, 2016). Those with less than two positive categories 

are considered as having a low risk for OSA (El-Sayed, 2012).  

In a systematic review conducted by Amra et al. (2018), researchers evaluated 29 studies 

to assess the validity of the BQ in which 23 of the 29 studies used an overnight PSG as a 

reference test to validate the results of the BQ. According to Amra et al. (2018), for the detection 

of OSA using the BQ, the greatest sensitivity (97.3%) and the negative predictive value (NPV) 

(95.4%) was found at the AHI cutoff ≥ 30 events per hour, while at the AHI cutoff of ≥ 5 events 

per hour, the BQ had a positive predictive value (PPV) between 11.5% and 91%. Amra et al. 

(2018) also reported that when screening for mild, moderate, and severe OSA with the BQ, the 

highest specificity (91.7%) was found at the moderate OSA level. However, in another 

systematic review conducted by Kapur et al. (2017), in which 19 studies were evaluated to 

determine the performance of the BQ, researchers reported that the utilization of the BQ resulted 

in a considerable amount of false negative results, as the collective sensitivity and specificity at 

the AHI cutoff of ≥ 5 was 0.76 and 0.45, respectively. In addition, the researchers noted that the 

BQ had a low accuracy of 56% to 70%, with the accuracy decreasing as the OSA thresholds 

increased (Kapur et al., 2017). Similarly, in an integrative review by Miller and Berger (2016), it 

was reported that the BQ had overall greater levels of sensitivity than specificity, however these 

levels varied between studies. 
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Epworth Sleepiness Scale (ESS). The ESS is an eight-item questionnaire that assesses 

the tendency for daytime sleepiness and dozing (Amra et al., 2018; Kapur et al., 2017; Miller & 

Berger, 2016; Singh & Mims, 2015). Individuals are asked to rate how likely they are to doze off 

in different situations on a scale of zero to three, with three representing a high chance of dozing 

(Kapur et al., 2017; Miller & Berger, 2016; Silva et al., 2011). Total ESS scores can range 

between 0 to 24, with a higher score indicating a higher level of sleepiness and a greater chance 

of falling asleep in situations (Kapur et al., 2017; Miller & Berger, 2016; Silva et al., 2011). A 

total ESS score of ≥ 11 indicates a high risk for OSA and excessive daytime sleepiness (Amra et 

al., 2018; Silva et al., 2011).  

Amra et al. (2018) evaluated 11 studies to determine the validity of the ESS, in which the 

average age of the subjects ranged between 46.4 to 69.4 years. It was found that the greatest ESS 

sensitivity ranging from 46.1% to 79.73%, was in severe OSA or at the AHI cutoff of ≥ 30 

events per hour (Amra et al., 2018). According to Amra et al. (2018), the highest ESS specificity 

(75%), NPV (87.5%), and PPV (96.7%) were observed to occur at the mild OSA level. Like the 

BQ, Kapur et al. (2017) also reported that the ESS had a great number of overall false negative 

results, with a sensitivity range of 0.27-0.72 and specificity range of 0.05-0.76 occurring at the 

AHI cutoff of ≥ 5. Kapur et al. (2017) also noted that in the case of mild OSA, the ESS’s 

accuracy ranged from 51% to 59%. In addition to reports of varying sensitivity and specificity 

values, Miller and Berger (2016), like Amra et al. (2018), reported that the ESS has higher PPVs 

and lower NPVs.  

STOP Questionnaire (SQ). The SQ was developed as a concise and user-friendly 

screening tool for OSA in the preoperative setting (Amra et al., 2018; Chung, Abdullah, & Liao, 

2016; Miller & Berger, 2016). The SQ is comprised of four dichotomous (yes/no) questions that 
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assess snoring, tiredness, observed apneas, and high blood pressure, with a response of “yes” 

being equal to a score of 1 and “no” being equal to 0 (Chung et al., 2016; Miller & Berger, 

2016). Patients with a response of “yes” to two or more questions are identified as high risk for 

OSA, while less than two “yes” responses are indicative of low risk (Silva et al., 2011).  

Amra et al.’s (2018) systematic review examined nine studies that were conducted 

amongst the general and community population, surgical and sleep clinic patients, and bus 

drivers, whose mean age ranged between 44.8 to 62.4 years. Among moderate OSA cases, Amra 

et al. (2018) found the greatest level of prediction sensitivity (100%), specificity (92.3%), and 

NPV (100%). In addition, the review revealed a PPV ranging between 12.8% to 92.5% for mild 

OSA cases (Amra et al., 2018). According to Kapur et al. (2017), the researchers evaluated five 

studies and found that the SQ demonstrated an overall moderate accuracy, moderate to high 

sensitivity, and low specificity. When comparing the sensitivity, specificity, and accuracy of the 

SQ to both the BQ and ESS, at the AHI cutoff of ≥ 5, the resultant scores were 0.88, 0.33, and 

74% to 86%, respectively (Kapur et al., 2017). Conversely, according to Chung et al. (2016), at 

the AHI cutoff of ≥ 5, the SQ demonstrated a reasonably high sensitivity (65.6%) and specificity 

(60%). 

STOP-Bang Questionnaire (SBQ). In addition to the four questions utilized in the SQ, 

the SBQ includes the four clinical attributes of BMI > 35 kg/m2, age > 50 years old, neck 

circumference ≥ 43 cm for males or ≥ 41 cm for females, and male gender, totaling eight yes/no 

questions (Chung et al., 2016; Miller & Berger, 2016; Silva et al., 2011). The addition of the four 

clinical attributes was found to have improved the sensitivity of the screening measure (Miller & 

Berger, 2016). The “yes” or “no” responses are scored the same as in the SQ, however total 

scores can range from 0 to 8 (Amra et al., 2018; Chung et al., 2016; Miller & Berger, 2016). A 
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score of ≥ 3 identifies patients at risk for OSA, with a score of 0-2, 3-4, and 5-8 stratifying 

patients into low, intermediate, and high risk for OSA, respectively (Amra et al., 2018; Chung et 

al., 2016; Chung, Yang, Brown, & Liao, 2014; Miller & Berger, 2016). With a SBQ score of 0-2 

(low risk of OSA), the possibility of patients having OSA can be confidently excluded (Chung et 

al., 2016; Chung et al., 2012; Nagappa, Wong, Singh, Wong, & Chung, 2017). For patients who 

score 3-4 (intermediate risk), an additional scoring step is used to further classify patients as high 

risk for OSA if one of the following combinations are met: 1) “yes” to 2 or more of the first four 

“STOP” questions plus male gender, 2) “yes” to 2 or more of the first four “STOP” questions 

plus BMI > 35 kg/m2, or 3) “yes” to 2 or more of the first four “STOP” questions plus neck 

circumference ≥ 41 cm for females or ≥ 43 cm for males (Chung et al., 2016). 

According to Amra et al.’s (2018) systematic review, 13 studies were evaluated with 

subjects between the age range of 42.8 to 62.4 years, with the highest level of sensitivity and 

NPV found at the AHI cutoff of ≥ 30 events per hour and the highest specificity at the AHI 

cutoff of ≥ 15. In mild OSA cases with the AHI threshold of ≥ 5 events per hour, Amra et al. 

(2018) reported a PPV between 12.2% to 93.7%. The findings from Kapur et al.’s (2017) 

systematic review indicated that the SBQ had an overall high sensitivity with low specificity, and 

as AHI threshold increased, the gap between sensitivity and specificity increased. In comparison 

to the three previously mentioned screening tools, when evaluating the sensitivity, specificity, 

and accuracy at the AHI threshold of ≥ 5, the SBQ values were 0.93, 0.36, and 52% to 53%, 

respectively (Kapur et al., 2017). 

Theoretical Framework 

Rogers’ Diffusion of Innovation Theory was the theoretical framework selected to guide 

this project. As previously mentioned, because of the prevalence and magnitude of unidentified, 
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undiagnosed, and untreated OSA; the vast array of scientific evidence regarding the substantial 

health and economic consequences of untreated OSA; and the many persistent barriers to 

screening and diagnosing OSA; the application of the Diffusion of Innovation Theory was 

deemed valuable for the successful adoption and implementation of a selected screening tool. 

Rogers’ (2003) theory aims to describe the how, why, and the rate at which new ideas spread. 

The adoption process of new ideas (i.e., “innovations”) is based on the decision-making process 

consisting of five constructs including knowledge, persuasion, decision, implementation, and 

confirmation (Rogers, 2003) as depicted in Figure 1. 

 

Figure 1. A model of five stages in the innovation-decision process. From Diffusion of 

Innovations (p. 170), by E. M. Rogers, 2003, New York, NY: The Free Press. Copyright 2003 by 

The Free Press. Reprinted with permission. (See Appendix A). 

According to Rogers (2003), the knowledge stage occurs when an individual initially 

becomes aware of the existence of an innovation but does not have adequate information about 

the innovation. Critical questions relative to the innovation, such as the how, what, and why are 
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pertinent to this stage and individuals often question what the innovation is and how and why it 

works (Sahin, 2006). Guided by this first phase, this project involved providing the primary care 

provider with information regarding the prevalence of undiagnosed and untreated OSA along 

with the adverse effects on patient health and healthcare costs. Presenting information to the 

provider about the necessity for routine screening as well as explaining the design of the pilot 

project was conducted in this phase. 

The next phase of Rogers’ (2003) theory, persuasion, occurs when the individual is 

drawn to the innovation and actively pursues further information or details related to the 

innovation. This is when an individual develops a favorable or unfavorable opinion towards the 

innovation (Rogers, 2003). Social reinforcement or the subjective opinions from colleagues or 

peers often influence and affect the attitude and beliefs that the individual has about the 

innovation (Sahin, 2006). During the project, this step involved informing the provider as to how 

the proposed intervention works, along with the effectiveness and benefits of implementing an 

evidence-based screening tool as a routine screening measure in the primary care setting.  

The third stage of Rogers’ (2003) diffusion process, the decision phase, occurs when an 

individual considers the advantages or disadvantages of utilizing the innovation and chooses to 

either adopt or reject the innovation altogether. The individual participates in taking actions or 

measures that will result in the adoption or rejection of the innovation (Rogers, 2003). Guided by 

this phase, the project included an assessment of the current standard of care including OSA 

screening related practices and workflow within the chosen primary care setting to design a pilot 

project that could be feasibly implemented and adopted by a primary care provider. Upon 

adoption of the intervention by a provider, baseline data of their current standard of care was also 

used to determine the effectiveness of the pilot project upon completion. 
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Next, according to Rogers’ theory, once the individual elects to adopt the innovation and 

depending on their current situation, the innovation is employed and put into practice during the 

implementation stage (Rogers, 2003). In addition, the individual may also actively seek further 

information and will evaluate the effectiveness of the adoption of the innovation (Rogers, 2003). 

Guided by this phase of Rogers’ theory, training was provided to the provider regarding the steps 

needed to effectively administer the selected screening tool during a routine exam along with 

information on how to score and interpret the results. This phase also involved the monitoring of 

the screening tool implementation and adherence to the project guidelines. Issues that arose 

throughout the implementation of the pilot project were also addressed as needed. Additionally, 

clinical data was collected throughout the implementation process and subsequently analyzed to 

evaluate the project’s effectiveness. 

The last stage of the diffusion of innovation process is the confirmation phase, when an 

individual arrives at a final decision as to whether to continue utilizing the innovation and 

evaluates the results of the implementation (Rogers, 2003). This final phase is critical, as this is 

when the individual searches for support or confirmation from peers and/or colleagues that an 

accurate decision was made to formally adopt the innovation (Rogers, 2003; Sahin, 2006). If 

support for the official adoption of the innovation is not achieved, this can lead to the 

discontinuation of the proposed innovation (Rogers, 2003; Sahin, 2006). During this stage, a 

project evaluation form was administered to the primary care provider and the data was collected 

and analyzed. The findings and results from the pilot project and the evaluation form were used 

to determine the overall success of the project and to validate the continued utilization of the 

selected screening tool. These results were disseminated to the primary care provider. 
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Chapter Three: Project Design and Evaluation Plan 

Chapter three presents the project design guided by Rogers’ Diffusion of Innovation 

Theory for the successful implementation of a routine OSA screening measure in the primary 

care setting. The methodology for each specific aim and objective outlined in chapter one will be 

described, including a discussion of the tools and methods used for data collection, management, 

and analysis. Resource utilization and the protection of human subjects and ethical 

considerations will also be addressed. 

Project Design 

OSA is significantly under-identified, underdiagnosed, and undertreated despite the 

extensive literature of its prevalence, ramifications, and available treatment modalities. The OSA 

screening pilot project was designed as a quality improvement project to evaluate the 

effectiveness of implementing a routine, evidence-based OSA screening tool in a primary care 

facility to improve the identification of adult patients at risk for OSA.  

The coronavirus disease 2019 (COVID-19) pandemic has greatly changed how healthcare 

is delivered, with healthcare systems shifting towards greater use of telehealth services to ensure 

continued access to essential healthcare during the pandemic (CDC, 2020). In light of these 

ongoing changes in healthcare delivery and the uncertainty of the COVID-19 pandemic, the 

project was designed to implement the OSA screening tool during telehealth visits via live 

synchronous videoconferencing. 

Quality improvement is defined as “systematic and continuous actions that lead to 

measurable improvement in health care services and the health status of targeted patient groups” 

(U.S. Department of Health and Human Services Health Resources and Services Administration 

[HRSA], 2011, p. 1). The quality improvement project was piloted using a smaller sample size to 



ROUTINE SCREENING FOR OBSTRUCTIVE SLEEP APNEA RISK 32 
 

determine if this project was feasible, beneficial, and practical (Moran, Burson, & Conrad, 

2014). Rogers’ Diffusion of Innovation Theory (1995) was used to guide the development of the 

aims and objectives of the project as well as the methodology for each specific objective. 

Setting 

Waianae Coast Comprehensive Health Center’s (WCCHC) Nanakuli Clinic was selected 

as the primary care facility for the implementation of the OSA screening pilot project. As the 

largest Federally Qualified Health Center in the State of Hawaii, the WCCHC provides 

comprehensive health services to more than 37,000 patients in the medically underserved rural 

communities on the Waianae Coast of Oahu (Okihiro et al., 2014; WCCHC, 2020). Residents of 

these communities are not only geographically isolated, but many are also economically 

disadvantaged, with a per capita income among the lowest in the state (Okihiro et al., 2017). The 

Waianae Coast is also home to the state’s largest population of Native Hawaiians and a growing 

number of Pacific Islanders (Okihiro et al., 2017) who bear a disproportionately higher 

prevalence of many chronic diseases such as obesity (Look, Trask-Batti, Agres, Mau, & 

Kaholokula, 2013), which is a significant risk factor for OSA (Peppard et al., 2013). The 

Nanakuli Clinic is one of WCCHC’s five satellite clinics designed to increase access to quality, 

affordable health care for members in the community and to reduce health disparities (WCCHC, 

2020). Qualified interpretation services are also available for patients of the WCCHC (WCCHC, 

2020). 

Participants  

A convenience sample of 30 patients were recruited over a five-week period (see 

Appendix B for project timeline) to be screened for OSA risk utilizing the selected OSA 

screening tool during telehealth visits via live synchronous videoconferencing. Recruitment of 
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patient participants were conducted during the telehealth patient visits (see Appendix C for 

patient recruitment script). Participation in the project was completely voluntary and at no cost to 

the patient participants. Inclusion criteria required: adult patients who were residents of Hawaii, 

18 years of age and older, without a previous diagnosis of OSA. Participants also had to be 

patients of the WCCHC’s Nanakuli Clinic and have the capacity to complete a questionnaire. 

Adults with a current documented diagnosis of dementia or impaired mental status, which may 

preclude one’s ability to provide accurate data, were excluded from participating in the screening 

process. Informed consent (see Appendix D for patient consent form) was obtained from all 

patients prior to completing the OSA screening questionnaire. 

Convenience sampling was also utilized to recruit primary care providers from the 

WCCHC’s Nanakuli clinic via email to participate in an online anonymous survey on their 

current standard of care on OSA screening related practices. The email (see Appendix E for 

online survey recruitment email for primary care providers) was sent to the providers during the 

first week of the pilot project (see Appendix B for project timeline). Provider participation was 

completely voluntary. Inclusion criteria required: primary care providers who were employed by 

the WCCHC’s Nanakuli Clinic. All other healthcare providers were excluded from participating 

in the online survey. Informed consent (see Appendix F for online survey consent form) was 

obtained from all primary care providers prior to completing the online survey. 

Because this quality improvement project was piloted to determine its feasibility and 

practicality, one primary care provider from the clinic who was willing to participate was 

recruited via email (see Appendix G for screening tool implementation recruitment email for 

primary care provider) during the second week of the project to implement the selected OSA 

screening tool. Provider participation was completely voluntary. Inclusion criteria required: a 
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primary care provider who was employed by the WCCHC’s Nanakuli Clinic. All other 

healthcare providers and staff were excluded from participating in the implementation of the 

OSA screening tool. Informed consent (see Appendix H for primary care provider consent form) 

was obtained from the primary care provider prior to participating in the implementation of the 

OSA screening tool and completion of an online project evaluation form. 

Methodology 

Aim 1. Design an OSA screening pilot project for Hawaii adults in a primary care setting 

that serves high-risk populations. 

Objective 1. Collect baseline data on the current standard of care on OSA screening 

related practices and workflow at the selected primary care facility. 

Methods. An online survey (see Appendix I) via SurveyMonkey was emailed to the 

primary care providers at the selected primary care facility to obtain baseline information on the 

current standard of care on OSA screening related practices and workflow with the intent of 

being used to guide the design of the pilot project and selection of the OSA screening tool. The 

online survey was emailed to the providers during the first week of the pilot project and 

remained open for two weeks. 

The email to the providers included a personal introduction of the student investigator, 

the overall purpose of this pilot project and the online survey, the request to participate, the 

number of questions on the survey, the approximate time it would take to complete the survey, 

and the timeframe that the online survey would remain open (see Appendix E for online survey 

recruitment email for primary care providers). Voluntary participation, anonymity, and 

confidentiality were noted in the email. The email also informed the providers that completing 

the online survey would be their consent to participate, and a consent form (see Appendix F) was 
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attached to the email. A link to the online survey via SurveyMonkey was also included in the 

email. 

The online survey questions ascertained the extent and methods, including current 

screening protocols or tools, the providers utilized to screen adult patients for OSA risk. If an 

OSA screening protocol or tool was not currently being used, the providers were asked to 

describe their approach to identifying patients at risk for OSA, as well as what further actions are 

usually taken once patients are identified at risk for OSA. The providers were also asked to 

estimate the percentage of their adult patients that may suffer from undiagnosed OSA. The 

online survey also inquired about the providers’ current workflow including their patient panel 

size, average number of patients seen in a day, and the average amount of time allotted for each 

patient. The survey also ascertained whether telehealth services, specifically live synchronous 

videoconferencing, were currently being provided; the average number of patients seen via 

telehealth; and the average amount of time allotted for each telehealth visit. All survey responses 

were anonymous and securely stored in a password-protected account through SurveyMonkey. 

Once the online survey closed at the end of the two-week period, the information from the 

survey was collected with the intention of being used to guide the design of the pilot project and 

the final selection of the OSA screening tool. 

The primary care provider who was willing to participate in implementing the selected 

OSA screening tool was asked to provide baseline data on 30 of their previously seen adult 

patients, either in-person or through telehealth, to determine the number of patients screened and 

identified at risk for OSA utilizing the current standard of care. This baseline data from the 30 

patients were used to measure any changes in OSA screening rates and the total number of 

patients identified at risk for OSA upon completion of the pilot project. A link to an online 
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baseline data collection log (see Appendix J) through SurveyMonkey was provided to the 

practitioner via email during the second week of the pilot project (see Appendix B for project 

timeline) to document data on the 30 patients, which included whether the patients were screened 

for OSA risk, the method used to screen patients, and if they were found to be at risk for OSA. 

The data collection log did not require any patients’ personal identifiable information. Data from 

the baseline data collection log was securely stored in a password-protected account through 

SurveyMonkey and was collected on the third week of the project and entered into a Microsoft 

Excel spreadsheet for analysis at the end of the pilot project. 

Objective 2. Based on assessment data obtained from Objective 1 and review of the 

literature, select an evidence-based, feasible OSA screening tool for implementation in the 

primary care facility. 

Methods. A comprehensive ROL was performed over the course of four months from 

August to December 2018 to understand the severity and prevalence of undiagnosed OSA, the 

challenges of early identification, along with the examination of available evidence-based OSA 

screening tools. Major search engines including CINAHL, MEDLINE, and PubMed were used 

to conduct an extensive literature review. The reference lists of identified publications were also 

explored to detect suitable studies to further review for the purpose of this project. In reviewing 

the literature described in Chapter Two, four widely-recognized, validated OSA screening tools 

were identified including the BQ, ESS, SQ, and the SBQ, which varied in their sensitivity, 

specificity, and usability (Amra et al., 2018; Miller & Berger, 2016; Silva et al., 2011; Singh & 

Mims, 2015). 

PSG is the gold standard for diagnosing OSA, however, it is time-consuming, expensive, 

and requires trained personnel, therefore the utilization of an effective, simple, and economical 



ROUTINE SCREENING FOR OBSTRUCTIVE SLEEP APNEA RISK 37 
 

screening tool to identify and prioritize patients who require PSG testing is essential (Amra et al., 

2018). Among the four screening tools evaluated in Chapter Two, the SBQ serves as the best 

evidence-based screening tool currently available to predict the presence of moderate to severe 

OSA, having the greatest methodological quality and the most validated evidence among diverse 

populations (Amra et al., 2018; Chung et al., 2016; Gamaldo et al., 2018; Miller & Berger, 

2016). The SBQ is concise and can be completed easily and quickly, within one to two minutes, 

which is a critical factor in a busy primary care office (Amra et al., 2018; Chung et al., 2016; 

Gamaldo et al., 2018). It is also available in many languages which is important for patient-

centered care, and compared to other screening tools with greater scoring complexity, the SBQ 

may be more easily scored in primary care environments where computer-scoring programs may 

be absent (Gamaldo et al., 2018; Silva et al., 2011). In addition, according to the literature, the 

SBQ has been applied and implemented in various settings and among diverse populations, 

including medical and sleep clinics, surgical and pregnant patients, patients with mental 

illnesses, and the general population (Chung et al., 2016).  

Moreover, evidence from the literature indicated that the SBQ had the highest overall 

sensitivity for the identification of patients with moderate to severe OSA risk (Amra et al., 2018; 

Chung et al., 2016; Silva et al., 2011). The identification of patients with a true positive risk for 

OSA using a screening tool with a high sensitivity is of utmost importance, as this promotes 

early diagnosis and treatment, which may subsequently reduce associated comorbidities and their 

adverse effects (Amra et al., 2018; Silva et al., 2011). Furthermore, because the SBQ has the 

highest sensitivity, this also prevents missed cases that if left untreated, could potentially lead to 

adverse health outcomes, exacerbate current health conditions, and increase healthcare associated 

costs (Silva et al., 2011). Because of its ease of use, efficiency, and high sensitivity, the SBQ was 
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proposed for this project, however, final selection of the screening tool for implementation in the 

project setting was also based upon the evaluation of the baseline data.  

If the baseline data collected from the online survey indicated a busy primary care 

facility, where the primary care providers have demanding schedules with a high volume of 

patients and limited time allotted for each patient, a screening tool that is simple, concise, and 

easy to use would be needed to enhance successful implementation in the practice. Busy patient 

schedules would also require a screening tool that can be easily and quickly scored to ensure the 

least amount of additional time. If the baseline data revealed the need for a simple, short, and 

user-friendly screening tool, the SBQ would be selected for this pilot project. In anticipation of 

selecting the SBQ for this project, a license agreement was executed with the University Health 

Network on March 19, 2020 authorizing the use of the SBQ (see Appendix K). 

As previously noted in Chapter Two, the SBQ comprises eight dichotomous questions 

that assess for snoring, tiredness, observed apneas, high blood pressure, body mass index (BMI) 

> 35 kg/m2, age > 50 years old, neck circumference ≥ 41 cm for females and ≥ 43 cm for males, 

and male gender (Chung et al., 2016; Miller & Berger, 2016; Silva et al., 2011). Responses to 

each item are equivalent to either a score of one or zero, with total scores ranging from 0 to 8 

(Amra et al., 2018; Chung et al., 2016; Miller & Berger, 2016). A score of ≥ 3 identifies patients 

at risk of OSA, with a score of 0-2, 3-4, and 5-8 stratifying patients into low, intermediate, and 

high risk for OSA, respectively (Amra et al., 2018; Chung et al., 2016; Chung et al., 2014; Miller 

& Berger, 2016). For respondents who score 3-4, an additional scoring step is used to further 

classify patients as high risk for OSA if one of the following combinations are met: 1) “yes” to 2 

or more of the first four “STOP” questions plus male gender, 2) “yes” to 2 or more of the first 

four “STOP” questions plus BMI > 35 kg/m2, or 3) “yes” to 2 or more of the first four “STOP” 
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questions plus neck circumference ≥ 41 cm for females or ≥ 43 cm for males (Chung et al., 

2016). This additional scoring step improves the specificity of the SBQ and reduces false 

positive cases (Nagappa et al., 2017). 

Objective 3. Develop specific measures by which to evaluate the pilot project outcomes. 

Methods. Specific criteria used to evaluate project effectiveness upon completion of the 

pilot project included assessing 1) the total number of adult patients screened using the selected 

OSA screening tool compared to the current standard of care (i.e., compared to baseline 

measures described in Aim 1, Objective 1); 2) the total number of adult patients identified at risk 

for OSA using the selected screening tool compared to the current standard of care (i.e., 

compared to baseline measures described in Aim 1, Objective 1); 3) the type of subsequent 

actions taken by the provider for those patients identified at risk for OSA; and 4) the provider’s 

perception of the ease of use and effectiveness of the selected OSA screening tool and decision 

to continue utilization of the screening tool (see Aim 3, Objective 2 below for description of 

these methods). 

Objective 4. Develop pilot project guidelines, including steps needed to effectively 

administer, score, and record results of the OSA screening tool.  

Methods. Pilot project guidelines for the implementation of the selected OSA screening 

tool was developed for telehealth visits (see Appendix L for pilot project guidelines). The 

guidelines reflected the steps needed to effectively implement the SBQ (see Appendix M for 

SBQ). The participating primary care provider was asked to screen a total of 30 adult patients for 

OSA risk utilizing the SBQ during telehealth visits via live synchronous videoconferencing. 

The primary care provider was asked to review each patients’ record prior to their 

scheduled telehealth visit to determine if the patient met the inclusion criteria and to ensure there 
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were no exclusion criteria. If the patient had limited English proficiency, qualified interpretation 

services were arranged by the provider, as needed. If the patient met the inclusion criteria, the 

practitioner was asked to inform the patient, at the start of their telehealth visit, about the pilot 

project and ask if they were interested in participating in the project (see Appendix C for patient 

recruitment script). If the patient was interested in participating, the provider was instructed to 

read a consent form (see Appendix D) to the patient to obtain the patient’s verbal consent. 

Patients were advised that their verbal authorization and completion of the SBQ during their 

telehealth visit would be considered their consent to participate. 

Once informed consent was obtained, the primary care provider was asked to administer 

the SBQ during the patient’s telehealth visit through live synchronous videoconferencing. The 

SBQs did not require any personal identifiable information. Each question on the SBQ was read 

to the patient by the provider who recorded the patient’s verbal response to each question on the 

SBQ form on SurveyMonkey. If technical difficulties occurred, the provider was asked to record 

the patient’s verbal responses on the hard copy of the SBQ form and was instructed to enter the 

data into SurveyMonkey once access was restored. For the questions on “Body Mass Index” and 

“Neck Size Large,” the patient was asked to provide their height and weight to calculate their 

BMI and their neck circumference. For those patients who needed to measure their neck 

circumference, the provider was asked to inform the patient that the neck circumference should 

be measured in the upright position, at the middle of the neck at the level of the cricothyroid 

membrane (tape measure should be below the level of the laryngeal prominence, also known as 

the Adam’s apple) (Ozturk, Dilektasli, Cetinoglu, Ursavas, & Karadag, 2019; Yildirim et al., 

2015). The provider was instructed to select the appropriate responses on the SBQ based on these 

measurements, score and record the results of the SBQ according to the scoring criteria, and 
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review the results of the SBQ with the patient over the videoconference. A SBQ score of ≥ 3 

identifies the patient at risk for OSA. A portable document format (PDF) of the OSA patient 

educational brochure from the American Academy of Sleep Medicine (AASM) was supplied to 

the provider for distribution to each patient identified at risk for OSA as needed via email or 

patient portal. If the patient was identified at risk for OSA, the provider was asked to record any 

subsequent measures taken for the patient under the “Next Steps/Actions Taken for Patients at 

Risk for OSA (Score ≥ 3)” on the SBQ form on SurveyMonkey. All data from the completed 

SBQs were anonymous and securely stored in a password-protected account through 

SurveyMonkey. For the complete detailed guidelines for telehealth patient visits, see Appendix 

L. 

Aim 2. Implement the OSA screening pilot project in the selected primary care facility. 

Objective 1. Present the OSA screening pilot project guidelines to the participating 

primary care provider through a virtual presentation, including the steps needed to effectively 

administer and interpret the results of the OSA screening tool. 

Methods. The pilot project was presented through a voice-over PowerPoint presentation 

which was emailed during the third week of the project timeline (see Appendix B) to the primary 

care provider who was willing to participate in the implementation of the OSA screening tool. 

The PowerPoint presentation included information regarding the prevalence of undiagnosed and 

untreated OSA along with the adverse effects on patient health and healthcare costs. The pilot 

project guidelines for telehealth visits from Aim 1, Objective 4 were reviewed in the 

presentation, including the steps needed to effectively administer, record, score, and interpret the 

results of the selected OSA screening tool. An online link to the OSA screening tool 

questionnaire through SurveyMonkey was included in the email. A copy of the patient 
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recruitment script (see Appendix C), patient consent form (see Appendix D), and the project 

guidelines (see Appendix L) were also provided via email for the provider’s use during the 

implementation of the screening tool. The voice-over presentation also included a review of the 

project timeline. The student investigator’s contact information was provided to the primary care 

provider and included in the project guidelines handout in the event there were any questions or 

concerns regarding the project. Hard copies of the OSA screening tool questionnaire were 

supplied to the provider in the event that technical difficulties prevented access to the screening 

tool questionnaire via SurveyMonkey. A PDF of the OSA patient educational brochure from the 

AASM was also provided via email to the primary care provider for distribution to patients 

identified at risk for OSA as needed.  

Objective 2. Implement and monitor the primary care provider’s use of the OSA 

screening tool according to the project guidelines throughout the project timeframe. 

Methods. Over the period of five weeks (see Appendix B for project timeline), the 

participating primary care provider implemented the selected OSA screening tool during 

telehealth visits via live synchronous videoconferencing. Thirty adult patients from the 

WCCHC’s Nanakuli Clinic were recruited and screened for OSA risk utilizing the OSA 

screening tool according to the project guidelines from Aim 1, Objective 4 for telehealth visits 

(see Appendix L for pilot project guidelines).  

Accurate utilization of the OSA screening tool by the provider and adherence to the pilot 

project guidelines was monitored daily throughout the five-week project implementation period. 

This was accomplished by reviewing the completed OSA screening tool questionnaires daily in 

the password-protected account via SurveyMonkey for accuracy and to ensure correct use. If the 

project guidelines were not properly followed, such as incorrect use of the screening tool, the 
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guidelines were reviewed again with the provider through either phone, email, or 

videoconference, whichever was most convenient for the provider. Continued communication 

and coordination with the clinic administrator and the primary care provider was maintained to 

facilitate any required adjustments throughout the project implementation period, as necessary.  

Objective 3. Collect data from the implementation of the OSA screening tool that will be 

later used to evaluate the project according to the established project measures from Aim 1, 

Objective 3. 

Methods. All data from the completed OSA screening tool questionnaires were collected 

daily throughout the five-week project implementation timeframe, as previously noted under 

Aim 2, Objective 2, and securely stored in a password-protected account through 

SurveyMonkey. No personal identifiable patient participant information was collected as part of 

the questionnaires. Data collected from the screening tool questionnaires was entered into a 

Microsoft Excel spreadsheet for analysis and stored on a password-protected computer. Columns 

in the Excel spreadsheet were designated for each item of the SBQ, if at risk for OSA and level 

of risk, as well as a final column noting the subsequent actions taken by the primary care 

provider based on the OSA risk level identified. 

Aim 3. Evaluate OSA screening pilot project outcomes.  

Objective 1. Administer an online project evaluation form to the participating primary 

care provider. 

Methods. An online 10-question project evaluation form (see Appendix N) via 

SurveyMonkey, consisting of Likert scale and open-ended questions, was emailed to the 

participating primary care provider at the end of the implementation phase during the ninth week 

to obtain feedback on the OSA screening pilot project. The evaluation form was designed to 
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ascertain the provider’s perception of the ease of use and effectiveness of the selected OSA 

screening tool questionnaire, and any impacts on their current workflow. An open-ended 

question was included to allow the provider to further describe how implementation of the 

screening tool adversely affected their workflow, if any. The project evaluation form also 

solicited the provider’s overall assessment of the pilot project including whether it improved 

patient care and brought greater awareness of the prevalence of unidentified and undiagnosed 

OSA in adults in Hawaii. The evaluation form also sought feedback on whether the provider 

would continue to use the OSA screening tool questionnaire in their practice, and if this project 

should be implemented in other primary care practices. Any recommendations to improve the 

OSA screening project and any other comments or suggestions were also solicited on the 

evaluation form. No personal identifiable information was asked on the form and evaluation 

form responses were securely stored in a password-protected account through SurveyMonkey for 

analysis.  

Objective 2. Analyze all collected data. 

Methods. Collected data from the pilot project was analyzed and evaluated according to 

the established criteria outlined in Aim 1, Objective 3. The baseline data of the patients 

previously seen using the current standard of care were analyzed using descriptive statistics to 

determine the total number of adult patients screened for OSA risk and the number identified at 

risk for OSA.  

Data collected from the OSA screening tool questionnaires were also analyzed using 

descriptive statistics to determine the total number of adult patients screened using the screening 

tool along with the total number of adult patients identified at risk for OSA. The baseline data 

and data from the OSA screening tool questionnaire were summarized with descriptive statistics 
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to measure and compare the change in the number of adult patients screened for OSA risk as 

well as the number of adult patients identified at risk for OSA. 

Descriptive statistics were used to analyze the aggregate data from the SBQ, 

summarizing the number of patients identified at risk for OSA according to their degree of risk 

(e.g., intermediate and high risk), the type of subsequent measures taken by the provider for 

those patients identified at risk for OSA, and to identify trends associated with the eight factors 

(e.g., snoring, tired, observed apnea, etc.) on the SBQ. To analyze the provider’s responses to the 

online project evaluation form, descriptive statistics were used for the Likert scale questions and 

a qualitative summary for the open-ended questions. 

Objective 3. Disseminate pilot project results to the participating primary care provider. 

Methods. Once all collected data were analyzed to evaluate project outcomes, the pilot 

project findings were compiled into a summary PowerPoint presentation and disseminated to the 

primary care provider via email. 

Protection of Human Subjects 

Participation in the project was completely voluntary and all participants had the option 

to terminate participation in the project at any time. Patient participants were assured that their 

decision to participate in this quality improvement project would not affect their rights to receive 

services at the selected primary care facility. Informed consent (see Appendix D for patient 

consent form) was obtained from all patients prior to participating in the project and completing 

the questionnaire and patients were informed that their verbal authorization and completion of 

the screening questionnaire during their telehealth visit would be considered their consent to 

participate in the project. The OSA screening tool questionnaire did not require any personal 
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identifiable information and all data was kept secure in a password-protected account with 

SurveyMonkey and on a password-protected computer. 

Primary care provider participants were assured that the online survey was anonymous 

and all data would be kept confidential and secure and accessed through a password-protected 

account with SurveyMonkey. All primary care provider participants were informed that 

completing the online survey would be deemed their consent to participate (see Appendix F for 

online survey consent form). 

Informed consent (see Appendix H for primary care provider consent form) was also 

obtained from the primary care provider prior to the implementation of the OSA screening tool. 

The provider was informed that participating in the project, including collecting baseline data, 

implementing the OSA screening tool during telehealth visits, and completing the online project 

evaluation form, would be considered the provider’s consent to participate. The provider was 

also informed that no personal identifiable information would be asked on the project evaluation 

form and responses would be kept secure on a password-protected account with SurveyMonkey. 

The provider was also assured that all data obtained in connection with this project would remain 

confidential and no personal identifiable information would be used when reporting the results of 

the project. 

Collaborative Institutional Training Initiative (CITI) certification was completed on 

February 21, 2020 per University of Hawaii (UH) requirements (see Appendices O and P). The 

pilot project was submitted to the UH Institutional Review Board (IRB) for review and approval 

prior to project implementation (see Appendix Q). The University of Hawaii at Hilo had a pre-

existing Memorandum of Agreement (MOA) with the WCCHC (see Appendix R) and a letter of 
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support (see Appendix S) for this quality improvement pilot project was obtained from the 

WCCHC’s Nanakuli Clinic’s administration. 

Resources 

Resources needed for the OSA screening pilot project included a SurveyMonkey 

subscription, printer paper and ink, postage, and OSA patient educational brochure from the 

AASM, for a total budget of $191.63 (see Table 1 below). All expenditures associated with the 

pilot project were funded by the student investigator. 

Table 1 

Project Budget 

Resource Qty Cost Funding Source Justification 

SurveyMonkey 
Subscription 

4 Months $108.68 Funded by 
student 
investigator 

To create online survey, 
baseline data collection log, 
OSA screening tool 
questionnaire, and project 
evaluation form; collect data; 
and analyze results 

Printer Paper 1 Ream $4.00 Funded by 
student 
investigator 

To produce hard copies of 
OSA screening tool 
questionnaire 

Printer Ink 1 $45.00 Funded by 
student 
investigator 

To produce hard copies of 
OSA screening tool 
questionnaire 

Postage 1 Small 
Flat Rate 
Envelope 

$7.95 Funded by 
student 
investigator 

To provide hard copies of OSA 
screening tool questionnaires 
to primary care provider 

OSA Patient 
Educational 
Brochure from 
the AASM 

1 PDF 
copy 

$30.00 Funded by 
student 
investigator 

To distribute to patients 
identified at risk for OSA 
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Chapter Four: Results 

In this chapter, the results of the project will be discussed along with the analysis of the 

data, where appropriate, in accordance with the aims and objectives outlined in Chapter One. 

Results 

Aim 1. Design an OSA screening pilot project for Hawaii adults in a primary care setting 

that serves high-risk populations. 

 Objective 1. Collect baseline data on the current standard of care on OSA screening 

related practices and workflow at the selected primary care facility. 

 An anonymous online survey (see Appendix I) via SurveyMonkey was emailed to the 

WCCHC’s Nanakuli Clinic primary care providers to obtain baseline data on the clinic’s current 

standard of care on OSA screening related practices and workflow as described in Chapter 3 

methods. This data was used to guide the final selection of the OSA screening tool for this 

project. There were four primary care providers employed by the clinic at the time that this 

project was conducted, of which two providers (50%), a medical doctor and an advanced practice 

registered nurse, participated in the online survey. 

 In response to the survey question, “Do you currently screen adult patients for OSA 

risk?,” both providers answered “no.” Because both providers reported that they do not currently 

screen adult patients for OSA risk, the following two questions, “If yes, how frequently do you 

screen adult patients for OSA risk?” and “Do you currently utilize a screening tool to assess for 

OSA risk?,” were not applicable. When asked, “How do you identify patients who are at risk for 

OSA?,” one provider commented “obesity, chronic disease, sleep disturbance, fatigue, headache, 

etc.” while the other provider stated that they use “patient symptoms” to identify patients at risk 

for OSA. “Patient education” and “referrals to sleep specialists” were the two main actions that 
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were identified from the providers’ responses to the question, “Please describe the actions that 

you typically take after identifying a patient at risk for OSA.” For the question, “What 

percentage of your adult patients do you think suffer from undiagnosed OSA?,” both providers 

reported that they believe “31 – 50%” of their adult patients suffer from undiagnosed OSA. 

Based on the responses to the question, “What is your patient panel size?,” the providers had an 

average panel size of 1,250 patients. In response to the questions, “On average how many 

patients do you see in a day?” and “On average, how much time is allotted for each patient?,” the 

providers reported that they see between 20 – 25 patients per day and allocate approximately 10 

– 15 minutes per patient. Both providers also answered “yes” to the question, “Do you currently 

provide telehealth services, specifically live (synchronous) videoconferencing, to your patients?” 

With respect to the responses to the last two questions, “On average, how many patients do you 

see per day via live videoconferencing?” and “On average, how much time is allotted for each 

patient visit via live videoconferencing?,” the providers saw an average of 10 patients per day for 

an average of 25 minutes per visit via live videoconferencing. 

 In addition to the online survey, an online baseline data collection log (see Appendix J) 

via SurveyMonkey was provided to the one primary care provider, who was willing to 

participate in implementing the selected OSA screening tool, to collect baseline data on 30 of 

their previously seen adult patients as described in Chapter 3 methods. This baseline data was 

used to measure any changes in OSA screening rates and the total number of patients identified 

at risk for OSA upon completion of the project. See Aim 3, Objective 2 below for the results of 

the online baseline data collection log. 
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Objective 2. Based on assessment data obtained from Objective 1 and review of the 

literature, select an evidence-based, feasible OSA screening tool for implementation in the 

primary care facility. 

 As previously described in the methods section of Chapter 3, findings from the literature 

review indicated that the SBQ has the highest overall sensitivity, is concise and can be easily and 

quickly completed, is available in many languages, and has been implemented in various 

settings. According to the results of the baseline data from the online provider survey described 

above, the WCCHC’s Nanakuli Clinic is a busy primary care facility that does not currently 

screen adult patients for OSA risk. The providers serve a high volume of patients and have a 

limited time allotted for each patient. With this demanding schedule, a simple, concise, and user-

friendly screening tool was needed to facilitate its successful implementation in the practice. 

Therefore, the SBQ was selected as the OSA screening tool for the pilot project. 

Objective 3. Develop specific measures by which to evaluate the pilot project outcomes. 

Specific criteria were developed to evaluate the effectiveness of the pilot project as 

described in Chapter 3 methods above. The data collected from the project were analyzed 

according to the established measures.   

 Objective 4. Develop pilot project guidelines, including steps needed to effectively 

administer, score, and record results of the OSA screening tool. 

 Project guidelines for the implementation of the selected OSA screening tool, the SBQ, 

were developed as described in detail in the methods section in Chapter 3. The guidelines 

reflected the required steps necessary to effectively implement the SBQ during telehealth visits 

via live synchronous videoconferencing. See Appendix L for the detailed description of the 

guidelines. 
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 Aim 2. Implement the OSA screening pilot project in the selected primary care facility. 

 Objective 1. Present the OSA screening pilot project guidelines to the participating 

primary care provider through a virtual presentation, including the steps needed to effectively 

administer and interpret the results of the OSA screening tool. 

A voice-over PowerPoint presentation was created and utilized to present the OSA 

screening pilot project to the primary care provider who consented to participate in the 

implementation of the SBQ. The 21-slide voice-over presentation included information on the 

prevalence of undiagnosed and untreated OSA, its medical and economic consequences, and the 

need for OSA screening at the primary care level. An overview of the project as well as the 

project guidelines for the implementation of the SBQ during telehealth visits were explained in 

the presentation. Examples of how to effectively record, score, and interpret the results of the 

SBQ were also included. The presentation along with the supplemental materials were emailed to 

the participating provider to successfully implement the SBQ as described in the methods section 

in the chapter above. 

 Objective 2. Implement and monitor the primary care provider’s use of the OSA 

screening tool according to the project guidelines throughout the project timeframe. 

The participating primary care provider implemented the SBQ in accordance with the 

project guidelines over the course of five weeks (see Appendix B for project timeline). Thirty 

adult patients from the WCCHC’s Nanakuli Clinic were recruited (see Appendix C for patient 

recruitment script) by the provider according to the inclusion and exclusion criteria and informed 

consent (see Appendix D) was obtained. The provider screened the 30 patient participants for 

OSA risk utilizing the SBQ during their telehealth visit via live synchronous videoconferencing. 
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Accurate utilization of the SBQ and adherence to the project guidelines were monitored 

throughout the project implementation as described in the methods section of Chapter 3. 

 Objective 3. Collect data from the implementation of the OSA screening tool that will be 

later used to evaluate the project according to the established project measures from Aim 1, 

Objective 3. 

 Data from the implementation of the SBQ was collected as described in Chapter 3 

methods. For the detailed results of the SBQ, see Aim 3, Objective 2 below. 

 Aim 3. Evaluate OSA screening pilot project outcomes. 

 Objective 1. Administer an online project evaluation form to the participating primary 

care provider. 

 The participating primary care provider completed a 10-question online project 

evaluation form (see Appendix N) via SurveyMonkey following the end of the SBQ 

implementation. The project evaluation form was used to evaluate the provider’s overall 

perception of the pilot project as described in further detail in the methods section of Chapter 3. 

See Aim 3, Objective 2 below for the results of the online project evaluation form. 

 Objective 2. Analyze all collected data. 

 All data collected from the pilot project were analyzed according to the specific measures 

described in Aim 1, Objective 3 of Chapter 3 to determine the overall effectiveness of the pilot 

project. 

 Online baseline data collection log results. As part of the project, the participating 

primary care provider was asked to randomly review the medical records of 30 of their 

previously seen adult patients to obtain baseline data on the number of patients screened and 

identified at risk for OSA under the current standard of care. From the 30 medical records 
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reviewed, four adult patients (13.3%) were screened for OSA risk based on “patient symptoms,” 

with no screening tool used. Of those screened, three adult patients were identified at risk for 

OSA representing 10% of the 30 total medical records reviewed. See Figures 2 and 3 below. 

 

Figure 2. The total number of adult patients screened for OSA risk using the current standard of 

care based on 30 random adult patient medical records reviewed. 

 

Figure 3. The total number of adult patients identified at risk for OSA using the current standard 

of care based on 30 random adult patient medical records reviewed. 

4	
(13.3%)	

26	
(86.7%)	

Screened	for	OSA	Risk Not	Screened	for	OSA	Risk

3	
(10%)	

27	
(90%)	

At	Risk	for	OSA No	Risk	for	OSA
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 SBQ results. The participating primary care provider was also asked as part of the project 

to implement the SBQ during telehealth visits. The provider recruited 30 adult patients who 

agreed to participate in the OSA screening pilot project. All 30 adult patient participants (100%) 

were screened for OSA risk utilizing the SBQ during their telehealth visit according to the 

project guidelines. None of the patient participants elected to withdraw from the project. Out of 

the 30 patient participants, 19 (63.3%) were found to be at risk for OSA with a SBQ score of ≥ 3 

(see Figure 4 below). 

 

Figure 4. The total number of adult patient participants identified at risk for OSA using the SBQ 

based on 30 adult patient participants.  

 Of the 19 patient participants identified at risk for OSA, five patients (26.3%) were found 

to be at intermediate risk, with the remaining 14 patients (73.7%) being identified at high risk for 

OSA based on the SBQ scoring criteria (see Figure 5 below). 
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Figure 5. The degree of risk among the 19 adult patient participants identified at risk for OSA. 

 The SBQ assesses for snoring, tiredness, observed apneas, high blood pressure, body 

mass index (BMI) > 35 kg/m2, age > 50 years old, neck circumference ≥ 41 cm for females and ≥ 

43 cm for males, and male gender (Chung et al., 2016; Miller & Berger, 2016; Silva et al., 2011). 

Data collected from the SBQ revealed that of the 19 total patient participants identified at risk for 

OSA, which comprised both intermediate and high risk patients, 16 patients (84.2%) answered 

“yes” to snoring. Sixteen patients (84.2%) also reported being tired throughout the day. Six of 

the 19 patients (31.6%) reported having observed apneas and 14 patients (73.7%) having 

hypertension. Out of the 19 patients identified at risk for OSA, 14 (73.7%) had a BMI > 35 

kg/m2 and 16 patients (84.2%) were over the age of 50. Eleven of the 19 patients (57.9%) 

responded “yes” to the question “Neck size large?” and 11 patients (57.9%) were male gender. 

See Figure 6 below. 
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Figure 6. The percentage of “yes” responses to the eight SBQ factors among the 19 adult patient 

participants identified at risk (intermediate and high risk) for OSA. 

 Change in number of adult patients screened for OSA risk. When determining the change 

in the number of adult patients screened for OSA risk, the results of the baseline and SBQ data 

described above revealed that four out of 30 patients (13.3%) were screened for OSA risk under 

the current standard of care as opposed to 100% of the 30 project patient participants screened 

using the SBQ. This represented a 651.9% increase in the number of adult patients screened for 

OSA risk following the implementation of the pilot project (see Figure 7 below). 
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Figure 7. Percentage change in the number of adult patients screened for OSA risk between the 

current standard of care and OSA screening pilot project. 

 Change in number of adult patients identified at risk for OSA. With respect to the change 

in the number of adult patients identified at risk for OSA, the baseline data described above 

indicated that three out of 30 patients (10%) were identified at risk for OSA under the current 

standard of care using “patient symptoms.” Whereas, when using the SBQ, 19 out of 30 patients 

(63.3%) were identified at risk for OSA. This data represented a 533% increase in the number of 

adult patients identified at risk for OSA between the current standard of care (no use of a 

screening tool) and the pilot project SBQ screening tool implementation (see Figure 8 below). 
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Figure 8. Percentage change in the number of adult patients identified at risk for OSA between 

the current standard of care and OSA screening pilot project. 

 Actions taken for patients identified at risk for OSA. When evaluating the type of 

subsequent actions taken by the provider for those patients identified at risk for OSA, all 19 adult 

patients (100%) identified at risk for OSA received an American Academy of Sleep Medicine 

(AASM) OSA patient educational brochure from the primary care provider. Of the 19 patients 

identified at risk for OSA, 14 patients (73.7%) were referred to a sleep specialist for further 

evaluation, all of whom had a high risk for OSA based on the SBQ scoring criteria. In addition to 

receiving an educational brochure, “other” actions were taken for five of the 19 patients (26.3%). 

The provider indicated that three of the five patients who were at intermediate risk for OSA 

would be monitored, while weight loss was encouraged for the other two patients who were at 

high risk for OSA. See Figure 9 below.  
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Figure 9. Type of subsequent actions taken by the provider for patients identified at risk for 

OSA. 

 Online project evaluation form results. To determine the participating primary care 

provider’s perception of the ease of use and effectiveness of the OSA screening tool and any 

impacts to the workflow during its implementation, the following four questions were asked on 

the online project evaluation form: 

Q1. “On a scale of 1 – 5, where 1 is ‘Difficult’ and 5 is ‘Easy,’ in general, how easy was it to 

implement the OSA screening tool questionnaire?” 

Q2. “On a scale of 1 – 5, where 1 is ‘Extremely affected’ and 5 is ‘Not at all,’ did the 

implementation of the OSA screening tool questionnaire affect your workflow?” 

Q3. “If the implementation of the OSA screening tool questionnaire affected your workflow, 

please describe how.” 

Q4. “On a scale of 1 – 5, where 1 is ‘Strongly disagree’ and 5 is ‘Strongly agree,’ the OSA 

screening tool questionnaire helped to identify patients at risk for OSA.” 

 The participating provider reported that the implementation of the OSA screening tool 

questionnaire was “easy,” however, it “slightly affected” their workflow as “it took a little more 
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time with each patient.” The provider “strongly agree[d]” that the SBQ helped to identify 

patients at risk for OSA. 

 The following six questions were included to ascertain the provider’s overall assessment 

of the pilot project: 

Q5. “On a scale of 1 – 5, where 1 is ‘Strongly disagree’ and 5 is ‘Strongly agree,’ after utilizing 

the OSA screening tool questionnaire, I feel that this screening tool and the information gathered 

will help to provide better care for my patients.” 

Q6. “On a scale of 1 – 5, where 1 is ‘Strongly disagree’ and 5 is ‘Strongly agree,’ I feel that this 

pilot project brought greater awareness and/or understanding of the prevalence of unidentified 

and undiagnosed OSA in adults in Hawaii.” 

Q7. “On a scale of 1 – 5, where 1 is ‘Absolutely not’ and 5 is ‘Absolutely yes,’ will you continue 

to use the OSA screening tool questionnaire as a routine screening tool to identify patients that 

are at risk for OSA?” 

Q8. “On a scale of 1 – 5, where 1 is ‘Extremely unlikely’ and 5 is ‘Extremely likely,’ would you 

recommend implementing this OSA screening project in other primary care practices?” 

Q9. “Do you have any recommendations to improve this OSA screening pilot project?” 

Q10. “Do you have any other comments or feedback?” 

 After utilizing the SBQ, the participating primary care provider “strongly agree[d]” that 

the screening tool and information gathered helped to provide better care for their patients and 

“agree[d]” that this pilot project brought greater awareness and understanding of the prevalence 

of unidentified and undiagnosed OSA in Hawaii’s adults. The provider indicated that they would 

be “quite likely” to continue use of the OSA screening tool as a routine screening measure to 

identify patients that are at risk for OSA and would “likely” recommend implementing this OSA 
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screening project in other primary care practices. The provider commented that the SBQ “was a 

great tool” and had no other recommendations to improve this OSA screening pilot project.  

 Objective 3. Disseminate pilot project results to the participating primary care provider. 

 After analysis of the collected data to evaluate the project outcomes, project findings 

were summarized in a PowerPoint presentation and emailed to the participating primary care 

provider as described in the method section of Chapter 3. 
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Chapter Five: Recommendations and Conclusions 

Discussion of Results 

The purpose and overarching goal of this project was to increase the identification of 

adults in Hawaii at risk for OSA through the implementation of a routine, evidence-based OSA 

screening tool in the primary care setting. The baseline data from the primary care facility 

verified the need for this project as the data revealed that adult patients are not currently screened 

for OSA risk and are identified at risk only when presenting with symptoms. The OSA screening 

pilot project resulted in a 651.9% increase in the number of adult patients screened for OSA risk, 

demonstrating a significant improvement in OSA screening. These findings are consistent with 

the literature which describes the lack of prioritization of OSA screening at the primary care 

level, where primary care providers often fail to screen patients for OSA risk nor inquire about 

their quality of sleep during routine examinations (Frost & Sullivan, 2016a; Frost & Sullivan, 

2016b; Thornton et al., 2010; Williams et al., 2015; Young et al., 2002). The absence of regular 

screening at the facility may be related to a lack of awareness by the providers of the importance 

of diagnosing and treating OSA due to insufficient education and training in sleep medicine as 

reported in the literature (Frost & Sullivan, 2016b; Punjabi, 2008; Young et al., 2002). The 

significance of this increase in screening that occurred as a result of this project is supported by 

the literature that states that screening is a critical factor that leads to early intervention and 

treatment, thereby improving the quality of life of those suffering from OSA (Frost & Sullivan, 

2016b; Young et al., 2002). 

Following the project’s implementation, there was also a 533% positive change in the 

number of adult patients identified at risk for OSA, indicating that the pilot project was effective 

at significantly increasing the identification of patients at risk for OSA and thus successfully 
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achieving the project’s overarching goal. This marked increase in the identification of patients is 

not surprising as multiple studies have noted that OSA is a highly prevalent condition yet 

continues to be significantly under-identified, underdiagnosed, and undertreated (Aurora & 

Quan, 2016; Frost & Sullivan, 2016b; Gamaldo et al., 2018; McMillan & Morrell, 2016; Punjabi, 

2008). In addition, it has been shown that the prevalence of OSA has increased considerably due 

to the rising rates of obesity, which is a significant risk factor for OSA (Peppard et al., 2013; 

Punjabi, 2008; Young et al., 2002) and obesity prevalence is markedly higher among adults 

living in rural areas (Lundeen et al., 2018), such as the rural communities on the Waianae Coast 

(Okihiro et al., 2014). Therefore, the data showing that the majority (73.7%) of the adult patients 

identified at risk for OSA using the SBQ had a BMI greater than 35 kg/m2 is not surprising. 

Additionally, the results revealed that of the adult patients identified at risk for OSA, more than 

half of the patients (73.7%) were referred to a sleep specialist for further evaluation, which 

supports literature indicating that screening is a key element that can lead to referrals to sleep 

specialists and result in early diagnosis and treatment (Young et al., 2002). 

Results from the project evaluation indicated that the implementation of the SBQ 

“slightly affected” the participating primary care provider’s workflow, which may have been 

attributed to the additional time required for the provider to recruit and read the project consent 

form to the patient participants. However, in actual practice, these added steps would be omitted 

and only the SBQ screening questions asked, decreasing the time required to screen patients. 

Despite the provider’s workflow being “slightly affected,” the provider strongly felt that the 

screening tool helped to identify patients at risk for OSA providing better care for their patients. 

The provider also reported that they would “quite likely” continue to use the SBQ as a routine 

screening tool and would “likely” recommend implementing this project in other primary care 
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practices. These results suggest that the pilot project was effective and valuable to the provider 

and their patients. In addition, this project was intended to generate greater awareness of the 

prevalence of adults in Hawaii at risk for OSA, which was also substantiated by the provider’s 

response in the project evaluation.  

These overall findings reflect the success of the pilot project in achieving the overarching 

goal to increase the identification of Hawaii adults at risk for OSA, while also validating the 

importance of utilizing a routine, evidence-based screening tool in the primary care setting and 

addressing the extent of undiagnosed OSA cases. 

Project Barriers and Limitations 

The COVID-19 pandemic posed many challenges throughout this project. During the 

development of this project, the University of Hawaii Human Studies Program, in response to 

COVID-19, determined that in-person interactions posed additional risks to participants and 

therefore declared an impact level Red, suspending all in-person interaction and mandating that 

all interactions be conducted remotely. Therefore, the original design of the project, which 

intended to screen patients during routine in-person visits, was converted to an online format 

where patients would be screened for OSA risk during telehealth visits via live synchronous 

videoconferencing. This change prevented the evaluation of how the implementation of the OSA 

screening tool would have impacted the workflow of the practice with respect to the clinical 

staff, as they would have likely participated in the screening process during in-person visits. If 

the OSA screening tool was implemented during in-person visits with the assistance of the 

clinical staff, it likely would have reduced the amount of time required by the provider to screen 

each patient. In addition, due to the COVID-19 restrictions, the student investigator was unable 

to be physically present to monitor the screening process. Therefore, it is possible that 
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measurements reported by patients in response to the SBQ questions regarding “Body Mass 

Index” and “Neck Size Large” may not have been measured in accordance with the project 

guidelines. In such an event, this could have affected the scoring of the SBQ and thus, the project 

results. Finally, the small number of online survey provider participants (50%), which may have 

been due to the absence of incentives for participation and the project time constraints, was a 

limitation of this project. Consequently, the baseline data collected may not be a complete 

representation of the OSA screening related practices and workflow of the primary care facility. 

Project Facilitators and Strengths 

The increase in identification of patients at risk for OSA was a major strength of this 

project, as this led to referrals to sleep specialists for further evaluation that may have resulted in 

earlier diagnosis and treatment leading to improved quality of life. The OSA screening tool 

selected for this project, the SBQ, was also simple, concise, user-friendly, and available at no 

cost with the execution of a license agreement, facilitating its implementation in the practice for 

this pilot project. The ease of use of this tool, as reported by the participating provider, would 

likely encourage other primary care providers to use the SBQ in their practices. The participating 

provider also felt that the project brought greater awareness of the prevalence of unidentified and 

undiagnosed OSA in Hawaii’s adults, which may lend to greater sharing of information between 

providers thereby encouraging them to take a proactive approach to OSA screening.  

The pilot project’s design to implement the OSA screening tool during telehealth visits 

was also a strength of this project. Although telehealth technologies are not new, the COVID-19 

pandemic accelerated the adoption of telehealth services to ensure patients have continued access 

to necessary healthcare (CDC, 2020). Because of the current burden of the COVID-19 pandemic 

on our healthcare system, along with the rapid advancements in technology, increasing physician 
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shortages, and the aging population, the utilization of telehealth services will likely continue and 

become more widespread and more important than ever (Kichloo et al., 2020). This project 

demonstrated the ability to effectively screen patients for OSA risk through telehealth visits via 

live synchronous videoconferencing, providing another option for screening in lieu of in-person 

visits, and potentially identifying those who would have otherwise gone unidentified for OSA 

risk. 

Implications for Practice 

Routine screening in the primary care setting utilizing an evidence-based screening tool 

would likely improve the quality of care provided to patients as it would allow for the early 

identification of adults at risk for OSA and may lead to referrals to sleep specialists for early 

diagnosis and treatment, thereby improving health outcomes, reducing health care cost, and 

ultimately enhancing the quality of life for those with OSA. Increasing the identification of 

Hawaii’s adults who are at risk for OSA addresses the problem and extent of undiagnosed OSA 

cases, demonstrates the importance and value of routine screening in the primary care setting, 

and raises awareness of the prevalence of adults in Hawaii at risk for OSA, especially amongst 

vulnerable populations similar to those served by the project clinic. With greater knowledge and 

awareness, primary care providers may be encouraged to take a proactive approach to OSA 

screening. 

Because this pilot project demonstrated positive results, it would be beneficial to 

implement this OSA screening project on a larger scale with all primary care providers at the 

facility and across the WCCHC system. Implementing the OSA screening tool on a broader scale 

during in-person visits with the assistance of the clinical staff, in addition to telehealth visits, will 

provide a more comprehensive evaluation of this project’s impact on workflow. To further 
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substantiate the results from this pilot project, future studies should assess whether those patients 

who were identified at risk for OSA and referred to a sleep specialist were subsequently 

diagnosed with OSA and received appropriate treatment, and as a result, experienced improved 

health outcomes and quality of life. Additionally, prospective projects could expand OSA 

screening to children and adolescents utilizing appropriate screening measures, as recommended 

by the American Academy of Pediatrics (Marcus et al., 2012), to ensure early diagnosis and 

treatment prior to the manifestation of adverse health outcomes. 

Dissemination Plans 

The project findings were shared with the participating primary care provider and should 

also be distributed to all providers at the facility and across the WCCHC system to help raise 

awareness of the importance of screening for OSA risk. Publishing the results of this project 

would also highlight the prevalence of adults in Hawaii who are at risk for OSA and demonstrate 

the value of routine screening for OSA risk in the primary care setting utilizing an evidence-

based screening tool. Additionally, the final manuscript for this project will be submitted for 

future reference to HOKU, the University of Hawaii at Hilo institutional repository. 

Conclusion 

OSA is significantly under-identified, underdiagnosed, and undertreated despite its 

prevalence and extensive medical and economic consequences. This project demonstrated that 

implementing routine screening in the primary care setting utilizing an evidence-based OSA 

screening tool effectively improved the identification of patients at risk for OSA. Early 

identification of patients at risk was a key factor that led to referrals to sleep specialists and 

potential early diagnosis and treatment, thereby improving patients’ health outcomes and quality 

of life. The benefits of early identification outweighed the minimal affect that the 
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implementation of the screening tool had upon the practice workflow. Increasing the 

identification of patients at risk through routine screening at the primary care level not only 

improved the quality of care provided to patients, but also helped to address the problem of 

undiagnosed OSA and raise awareness of the prevalence of Hawaii’s adults at risk for OSA. 
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Appendix A 

The Free Press Permission 
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Appendix B 

Project Timeline 

Weeks 1 – 2 Recruitment of primary care providers and distribution and collection of 
online survey. 

Weeks 2 – 3 Recruitment of primary care provider to implement OSA screening tool and 
distribution and collection of online baseline data collection log. 

Week 3 Distribution of virtual presentation of pilot project guidelines. 

Weeks 4 – 8 Recruitment of adult patient participants, implementation and monitoring use 
of OSA screening tool, and collection of data. 

Week 9 Distribution and collection of online project evaluation form. 
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Appendix C 

Patient Recruitment Script 

 

Aloha! A graduate student, Jenny Nakano, from the University of Hawai'i at Hilo in the Doctor 

of Nursing Practice Program, is conducting a quality improvement project here at the WCCHC – 

Nanakuli Clinic. The purpose of this project is to identify adults in Hawaii who are at risk for 

obstructive sleep apnea using a short questionnaire. Would you like to participate in this project 

and complete a quick 3-minute questionnaire today? The questionnaire will not ask you for any 

personal identifiable information. If you are willing to participate, I will administer the 

questionnaire and review the results with you during this telehealth visit today.  
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Appendix D 

Patient Consent Form 

University of Hawai'i 
Consent to Participate in a Quality Improvement Project 

Dr. Patricia Hensley, DNP, APRN, FNP-BC, Principal Investigator 
Project title: Routine Screening for Obstructive Sleep Apnea Risk in Hawaii’s Adults in the 

Primary Care Setting 
  

Aloha! Jenny Nakano is a graduate student at the University of Hawai'i at Hilo in the Doctoral 
Nursing Program. As part of the requirements for earning her doctoral degree, she is conducting 
a quality improvement project. 
 
What am I being asked to do?  
If you agree to participate in this project, you will be asked to complete a short questionnaire to 
check for obstructive sleep apnea (OSA) risk.  
 
Taking part in this project is your choice.  
Your participation in this project is completely voluntary. You may stop participating at any 
time. If you stop being in the project, there will be no penalty or loss to you. Your choice to 
participate or not participate will not affect your rights to receive services at the Waianae Coast 
Comprehensive Health Center – Nanakuli Clinic. 
 
Why is this project being done? 
The purpose of the project is to identify adults in Hawaii who are at risk for OSA using a 
questionnaire. The goal is to improve the care of patients, their health, and their quality of life. 
 
What will happen if I decide to take part in this project? 
All participants will complete a questionnaire during a telehealth visit through live 
videoconferencing. The questionnaire will take about three minutes to complete. The 
questionnaire has 8 (yes or no) questions that check for snoring, tiredness, if breathing stops 
while sleeping, high blood pressure, body weight and height, age, neck size, and male or female 
gender. After completing the questionnaire, your primary care provider will review the results 
with you. 
 
What are the risks and benefits of taking part in this project? 
There are no expected risks by participating in this project. If you become uncomfortable 
answering any of the questions, you can skip the question or take a break. You can also stop 
completing the questionnaire or can withdraw from the project at any time. The direct benefit to 
you will be an assessment of your risk for OSA. The results of this project may help us to 
improve the quality of care for future patients at risk for OSA.  
 
Privacy and Confidentiality:  
All project information will be kept secure in a password-protected account through 
surveymonkey.com or on a password-protected computer. Only authorized persons will have 
access to the information. Other agencies that have legal permission have the right to review 
research records. The University of Hawai'i Human Studies Program has the right to review 
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records for this project. Your name or any other personal information will not be collected and 
will not be used when reporting the results of the project. All findings will be reported in a way 
that protects your privacy and confidentiality to the extent allowed by law. 
 
Compensation: 
There will not be any monetary or other means of compensation in participating in this project. 
Your participation is completely voluntary.  
 
Future Research Studies:  
The information from this project will not be used or shared for future research studies.   
 
Questions:  
If you have any questions about this project, please email Jenny Nakano at 
dnposascreeningproject@gmail.com. You may also contact the faculty advisor, Dr. Patricia 
Hensley, at (808) 932-7054 or hensleyp@hawaii.edu. You may contact the UH Human Studies 
Program at (808) 956-5007 or uhirb@hawaii.edu to discuss problems, concerns and questions; 
obtain information; or offer input with an informed individual who is not related to the specific 
project protocol.  Please visit http://go.hawaii.edu/jRd for more information on your rights as a 
participant. 
 
Your verbal authorization and completing the screening questionnaire will be considered your 
consent to participate in this project. 
     
 

Mahalo for your participation! 
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Appendix E 

Online Survey Recruitment Email for Primary Care Providers 

Aloha! My name is Jenny Nakano and I am a graduate student at the University of Hawai'i at 
Hilo in the Doctor of Nursing Practice Program. As part of the requirements for earning my 
graduate degree, I am conducting a quality improvement project aimed at increasing the 
identification of adults in Hawaii at risk for obstructive sleep apnea (OSA) through the 
implementation of an evidence-based screening questionnaire in the primary care setting. I 
would like to invite you to participate in an online survey as part of this quality improvement 
project. 
  
The purpose of this anonymous online survey is to gain an understanding of your current 
standard of care on OSA screening related practices and the present workflow of your practice. 
The survey will consist of 13 questions and should take approximately 7 minutes to complete. A 
secured link through surveymonkey.com is provided below to access the online survey. 
  
Your participation is completely voluntary and the survey will not require any personal 
identifiable information. Your responses will be kept confidential and all data collected from this 
survey will not be used or distributed for future studies. 
  
Attached is the document of consent for your review. Completing the survey will be considered 
your consent to participate in this project. 
  
The online survey will be available through Saturday, November 21, 2020 at the following link:  
https://www.surveymonkey.com/r/OSAscreeningpractices 
  
Your support and voluntary participation in this project is greatly appreciated. If you have any 
questions regarding this project, please feel free to call or email me at (808) 218-8881 or 
jjnakano@hawaii.edu or my principal investigator and faculty advisor, Dr. Patricia Hensley, at 
(808) 932-7054 or hensleyp@hawaii.edu. 
 
Sincerely, 
Jenny Nakano 
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Appendix F 

Online Survey Consent Form for Primary Care Providers  

University of Hawai'i 
Consent to Participate in a Quality Improvement Project 

Dr. Patricia Hensley, DNP, APRN, FNP-BC, Principal Investigator 
Project title: Routine Screening for Obstructive Sleep Apnea Risk in Hawaii’s Adults in the 

Primary Care Setting 
  
Aloha! My name is Jenny Nakano and you are invited to take part in a Practice Inquiry Project. I 
am a graduate student at the University of Hawai'i at Hilo in the Doctoral Nursing Program. As 
part of the requirements for earning my doctoral degree, I am conducting a quality improvement 
project. 
  
What am I being asked to do? 
If you participate in this project, you will be asked to complete an online survey. 
  
Taking part in this project is your choice. 
Your participation in this project is completely voluntary. You may stop participating at any 
time. If you stop being in this project, there will be no penalty or loss to you.  
  
Why is this project being done? 
The purpose of the overall project is to increase the identification of adults in Hawaii who are at 
risk for OSA utilizing an evidence-based screening questionnaire to improve the quality of 
patient care, health outcomes, and quality of life. The purpose of this anonymous online survey is 
to gain an understanding of your current standard of care on obstructive sleep apnea (OSA) 
screening related practices and workflow.  
  
What will happen if I decide to take part in this project? 
The online survey will consist of 13 multiple choice and open-ended questions. It will take 
approximately 7 minutes to complete. The survey will include questions such as, “Do you 
currently screen adult patients for OSA risk?” “How frequently do you screen adult patients for 
OSA risk?” “Do you currently utilize a screening tool to assess for OSA risk?” “On average, 
how many patients do you see in a day?” “Do you currently provide telehealth services, 
specifically live synchronous videoconferencing, to your patients?” A secured link through 
surveymonkey.com will be provided to you to access and complete the online survey. 
  
What are the risks and benefits of taking part in this project? 
I believe there is little risk to you for participating in this project. If you become uncomfortable 
answering any of the survey questions, you can skip the question or take a break. You can also 
stop taking the survey or you can withdraw from the project altogether.  
  
There will be no direct benefit to you for participating in this survey. The results of this project 
may help to improve the quality of care for future patients at risk for OSA. 
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Confidentiality and Privacy: 
I will not ask you for any personal information, such as your name or address. Please do not 
include any personal information in your survey responses. All project data will be kept secure in 
a password-protected account through surveymonkey.com or on a password-protected computer. 
Only my University of Hawai'i principal investigator and I will have access to the information. 
Other agencies that have legal permission have the right to review research records. The 
University of Hawai'i Human Studies Program has the right to review research records for this 
project. 
 
Compensation: 
There will not be any monetary or other means of compensation in participating in this project. 
Your participation is completely voluntary.  
 
Future Research Studies: 
Even after removing identifiers, the data from this project will not be used or distributed for 
future research studies.   
  
Questions: If you have any questions about this project, please call (808) 218-8881 or email me 
at or jjnakano@hawaii.edu. You may also contact my principal investigator and faculty advisor, 
Dr. Patricia Hensley, at (808) 932-7054 or hensleyp@hawaii.edu. You may contact the UH 
Human Studies Program at (808) 956-5007 or uhirb@hawaii.edu to discuss problems, concerns 
and questions, obtain information, or offer input with an informed individual who is unaffiliated 
with the specific project protocol. Please visit http://go.hawaii.edu/jRdfor more information on 
your rights as a participant. 
  
Filling out the online survey will be considered your consent to participate in this project.  
  
Please print or save a copy of this document for your records and reference. 
  

  
Mahalo for your participation! 
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Appendix G 

Screening Tool Implementation Recruitment Email for Primary Care Provider 

Aloha! My name is Jenny Nakano and I am a graduate student at the University of Hawai'i at 
Hilo in the Doctor of Nursing Practice Program. As part of the requirements for earning my 
graduate degree, I am conducting a quality improvement project and would like to invite you to 
participate. The purpose of this quality improvement project is to increase the identification of 
adults in Hawaii at risk for obstructive sleep apnea (OSA) through the implementation of an 
evidence-based screening questionnaire in the primary care setting.  
 
Your participation in this project would involve: 

• Collecting baseline data on 30 random adult patients that you have previously seen using 
an online Baseline Data Collection Log which can be accessed through the 
SurveyMonkey link: https://www.surveymonkey.com/r/BaselineDataCollectionLog 
You will be asked to document whether the 30 previously seen adult patients were 
screened and identified at risk for OSA using your current standard of care. The data 
collection log will not require any patients’ personal identifiable information. 

• Reading a project consent form to patient participants and administering an evidence-
based OSA screening questionnaire to 30 adult patients during telehealth patient visits via 
live synchronous videoconferencing and reviewing the results of the questionnaire with 
each patient screened. The screening questionnaire will not require any patients’ personal 
identifiable information.  

o A voice-over PowerPoint presentation which will include the project guidelines, 
project timeline, and information on how to administer and score the screening 
tool questionnaire, will be emailed to you.  

o A link to the online OSA screening tool questionnaire through SurveyMonkey 
will be included in the email. Hard copies of the questionnaire will also be mailed 
to you in the event that technical difficulties prevent access to the screening tool 
via SurveyMonkey. 

• Completing an online project evaluation form via SurveyMonkey to obtain your feedback 
on the project. The evaluation form will not require any personal identifiable information. 

 
Your participation is completely voluntary and all project data collected will be kept confidential 
and secure in a password-protected account through SurveyMonkey and on a password-protected 
computer. When I report the results of my project, I will not use your name or any other personal 
identifying information and all findings will be reported in a way that protects your privacy and 
confidentiality.   
 
Attached is the document of consent for your review and your participation in this project will be 
considered your consent to participate. 
 
Your support and voluntary participation in this project is greatly appreciated. I look forward to 
hearing back from you at your earliest convenience at which time we can discuss this project in 
greater detail and answer any questions that you may have.  
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You may contact me at (808) 218-8881 or jjnakano@hawaii.edu or my principal investigator and 
faculty advisor, Dr. Patricia Hensley, at (808) 932-7054 or hensleyp@hawaii.edu. 
 
Sincerely, 
Jenny Nakano 
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Appendix H 

Primary Care Provider Consent Form 

University of Hawai'i 
Consent to Participate in a Quality Improvement Project 

Dr. Patricia Hensley, DNP, APRN, FNP-BC, Principal Investigator 
Project title: Routine Screening for Obstructive Sleep Apnea Risk in Hawaii’s Adults in the 

Primary Care Setting 
  
Aloha! My name is Jenny Nakano and you are invited to take part in a Practice Inquiry Project. I 
am a graduate student at the University of Hawai'i at Hilo in the Doctoral of Nursing Program. 
As part of the requirements for earning my doctoral degree, I am conducting a quality 
improvement project. 
 
What am I being asked to do?  
If you participate in this project, you will be asked to implement an evidence-based obstructive 
sleep apnea (OSA) screening questionnaire.  
 
Taking part in this project is your choice.  
Your participation in this project is completely voluntary and you may stop participating at any 
time. If you stop being in this project, there will be no penalty or loss to you.  
 
Why is this project being done? 
The purpose of the project is to increase the identification of adults in Hawaii who are at risk for 
OSA utilizing an evidence-based screening questionnaire to improve the quality of patient care, 
health outcomes, and quality of life. 
 
What will happen if I decide to take part in this project? 
First, you will be asked to provide baseline data on 30 random adult patients that you have 
previously seen which should take approximately 30 minutes. A secured link to an online 
baseline data collection log through surveymonkey.com will be provided to you to document 
whether the 30 previously seen adult patients were screened and identified at risk for OSA using 
your current standard of care. The data collection log will not require any patients’ personal 
identifiable information. 
 
Following the collection of the above baseline data, you will be asked to read a project consent 
form to adult patient participants and administer the OSA screening questionnaire through a 
secured link via surveymonkey.com to 30 of your adult patients during telehealth patient visits 
via live synchronous videoconferencing. The OSA screening questionnaire will not require any 
patients’ personal identifiable information. You will then be asked to record the total score and 
review and discuss the results of the questionnaire with each patient screened. You will also be 
asked to record any subsequent measures taken for those patients identified at risk for OSA. It 
will take approximately 5 to 7 minutes for each patient. 
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You will also be asked to complete an online 10-question project evaluation form via 
surveymonkey.com at the end of the implementation of the OSA screening questionnaire, which 
will take approximately 3 minutes to complete. The evaluation form will be used to obtain your 
feedback on the OSA screening pilot project and will include questions such as, “In general, how 
easy was it to implement the OSA screening tool questionnaire?” “Will you continue to use the 
OSA screening tool questionnaire as a routine screening tool to identify patients that are at risk 
for OSA?” “Would you recommend implementing this OSA screening project in other primary 
care practices?” A secured link through surveymonkey.com will be provided to you at the end of 
the implementation process to access and complete the online project evaluation form. 
 
What are the risks and benefits of taking part in this project? 
I believe there is little risk to you for participating in this project. When implementing the 
evidence-based OSA screening questionnaire, if you become stressed or uncomfortable at any 
time during the implementation process, you may take a break or you can withdraw from the 
project altogether. When completing the project evaluation form, if you become uncomfortable 
answering any of the questions, you may skip the question, take a break, or stop completing the 
form. 
 
There will be no direct benefit to you for participating in this project. The results of this project 
may help to improve the quality of care for future patients at risk for OSA. 
 
Privacy and Confidentiality: 
Your name or any other personal identifiable information will not be on the baseline data 
collection log nor on the OSA screening questionnaire. The online project evaluation form will 
not ask you for your name or any other personal identifiable information. All data that is 
obtained in connection with this project and any information that can be identified with you will 
remain confidential and will be kept secure in a password-protected account through 
surveymonkey.com and on a password-protected computer. Only my University of Hawai'i 
principal investigator and I will have access to the information. Any information that can be 
identified with you will be properly shredded and disposed of within six months after project 
completion. Other agencies that have legal permission have the right to review research records. 
The University of Hawaii Human Studies Program has the right to review research records for 
this project. When I report the results of my project, I will not use your name or any other 
personal identifying information. All findings will be reported in a way that protects your 
privacy and confidentiality to the extent allowed by law.   
 
Compensation: 
There will not be any monetary or other means of compensation in participating in this project. 
Your participation is completely voluntary.  
 
Future Research Studies:  
Even after removing identifiers, the data from this project will not be used or distributed for 
future research studies.   
 
Questions: 
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If you have any questions about this project, please call (808) 218-8881 or email me at or 
jjnakano@hawaii.edu. You may also contact my principal investigator and faculty advisor, Dr. 
Patricia Hensley, at (808) 932-7054 or hensleyp@hawaii.edu. You may contact the UH Human 
Studies Program at (808) 956-5007 or uhirb@hawaii.edu to discuss problems, concerns and 
questions, obtain information, or offer input with an informed individual who is unaffiliated with 
the specific project protocol. Please visit http://go.hawaii.edu/jRd for more information on your 
rights as a project participant. 
 
Your participation in this project, including collecting baseline data, implementing the OSA 
screening tool, and completing the online project evaluation form, will be considered your 
consent to participate in this project.  
 
Please print or save a copy of this document for your records and reference.  
  

 
Mahalo for your participation! 
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Appendix I 

Online Survey 

Date: ___/____/____     

We would like to gain an understanding of your current standard of care on obstructive sleep 
apnea (OSA) screening practices and workflow at the Waianae Coast Comprehensive Health 
Center’s Nanakuli Clinic. 
 

1. Current profession: 
� DO 
� MD 
� APRN 
� PA 

  
2. Do you currently screen adult patients for OSA risk? 

� Yes (If you answered yes, please continue to question 3) 
� No (If you answered no, please skip to question 5) 

  
3. If yes, how frequently do you screen adult patients for OSA risk?  

� I screen every adult patient. 
� I follow a specific protocol or criteria to identify patients to be screened. (Please 

describe your protocol or criteria): ________________________________________ 
� Other (Please describe): ________________________________________________ 

 
4. Do you currently utilize a screening tool (e.g., Berlin Questionnaire, Epworth 

Sleepiness Scale, STOP-Bang Questionnaire, etc.) to assess for OSA risk? 
� Yes (If yes, please describe/identify the screening tool that you use, then skip to 

question 6): ___________________________________________________________ 
� No (If no, please continue to question 5) 

  
5. How do you identify patients who are at risk for OSA (e.g., patient symptoms, etc.)? 

(Please describe briefly): 
________________________________________________________________________
________________________________________________________________________ 

  
6. Please describe the actions that you typically take after identifying a patient at risk 

for OSA (e.g., referral to a sleep specialist, continued monitoring, providing 
education on OSA, etc.). 

________________________________________________________________________
________________________________________________________________________ 
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7. What percentage of your adult patients do you think suffer from undiagnosed OSA? 
� Less than 10% 
� 10 - 30% 
� 31 - 50% 
� More than 50% 
� Unsure  

 
8. What is your patient panel size? 

_______ patients 
 

9. On average, how many patients do you see in a day? 
_______ patients per day (e.g., 20 patients per day) 

  
10. On average, how much time is allotted for each patient? 

_______ minutes per patient (e.g., 15 minutes per patient) 
 

11. Do you currently provide telehealth services, specifically live (synchronous) 
videoconferencing, to your patients? 
� Yes (If yes, please continue to question 12) 
� No (If no, please stop here) 

 
12. On average, how many patients do you see per day via live videoconferencing? 

______ patients per day (e.g., 10 patients per day via live videoconferencing) 
 

13. On average, how much time is allotted for each patient visit via live 
videoconferencing? 
______ minutes per visit (e.g., 15 minutes per visit via live videoconferencing) 
 
 

Mahalo for your participation! 
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Appendix J 

Online Baseline Data Collection Log 

Online Baseline Data Collection Log  
for 30 Adult Patients Previously Seen Using the Current Standard of Care 

Patient 

Was the 
patient 

screened 
for OSA 

risk? 

If yes, how was the patient screened? 

If screened, 
was the 

patient found 
to be at risk 

of OSA? 

No Yes Screening 
Tool 

Patient 
Symptoms 

Other  
(Please describe) No Yes 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

21        

22        

23        

24        
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25        

26        

27        

28        

29        

30        
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Appendix K 

University Health Network License Agreement 
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Appendix L 

Project Guidelines for Telehealth Patient Visits  

For this pilot project, 30 adult patients, who meet the following criteria, are to be screened for 
OSA risk using the STOP-Bang questionnaire (SBQ): 

• Adult patient, 18 years of age or older, who is a resident of Hawaii 
• No previous diagnosis of obstructive sleep apnea (OSA) 
• Patient of the Waianae Coast Comprehensive Health Center’s Nanakuli Clinic 
• Has the capacity to complete a questionnaire 
• No current documented diagnosis of dementia or impaired mental status 

 
In general, a SBQ score of ≥ 3 indicates that the patient is at risk for OSA. The SBQ 
stratifies patients into low, intermediate, and high risk for OSA. 
 
Guidelines: 

1. For the patients scheduled for the day, please review the patients’ records prior to their 
scheduled telehealth visit to determine which patients meet the criteria above. 

2. For those patients with limited English proficiency, please arrange for qualified 
interpretation services, as needed. 

3. For each patient who meets the criteria, please ask the patient, at the start of their 
telehealth visit via live synchronous videoconferencing, if they are interested in 
participating in a quality improvement project to increase the identification of adults in 
Hawaii at risk for obstructive sleep apnea using a screening questionnaire. If the patient is 
interested in participating in the project, please read the consent form over telehealth and 
obtain the patient’s verbal consent. 

4. For those patients who have given their consent to participate, please administer the SBQ 
during their telehealth visit: 

a. For each patient: 
i. Using the SBQ form on SurveyMonkey, please read each question on 

the SBQ to the patient and record the patient’s verbal response to each 
question on the SBQ.* 

ii. For Patient’s BMI: 
1. Please ask the patient for their current height and weight to 

calculate their current BMI using the CDC’s adult BMI 
calculator at: 
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/eng
lish_bmi_calculator/bmi_calculator.html 

2. Please indicate the patient’s BMI on the SBQ under “Body Mass 
Index” by checking: 

a. YES, if the patient’s BMI is greater than 35 kg/m2 
b. NO, if the patient’s BMI is less than 35 kg/m2 

iii. For Patient’s Neck Circumference: 
1. Please ask the patient for their neck circumference. If patient 

needs to measure their neck circumference, please advise the 
patient to measure their neck circumference in the upright 
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position, at the middle of their neck, right below the Adam’s 
apple. 

2. Please indicate the patient’s neck circumference on the SBQ 
under “Neck Size Large” by checking: 

a. YES, if the patient’s neck size is 43 cm or larger for 
males or 41 cm or larger for females. 

b. NO, if the patient’s neck size is less than 43 cm for 
males or less than 41 cm for females. 

5. After recording the patient’s verbal responses on the SBQ, please score and record the 
results on the SBQ form on SurveyMonkey under the “Scoring Criteria for General 
Population.” 

a. Total the number of questions answered “Yes.” 
b. If the patient answers “Yes” to 0 – 2 questions, check “Low Risk for OSA.” 
c. If the patient answers “Yes” to 5 – 8 questions, check “High Risk for OSA.” 
d. If the patient answers “Yes” to 3 – 4 questions, determine if any of the 

following scoring combinations were met and if met, check “High Risk for 
OSA.” 

i. Scoring Combinations: 
1. Answered “Yes” to at least 2 of the STOP questions plus male 

gender, or 
2. Answered “Yes” to at least 2 of the STOP questions plus BMI > 

35 kg/m2, or 
3. Answered “Yes” to at least 2 of the STOP questions plus neck 

circumference 
ii. If none of the above scoring combinations were met, check 

“Intermediate Risk for OSA.” 
6. After scoring and recording the patient’s level of risk for OSA, please review the results 

with the patient. A portable document format (PDF) copy of the OSA patient educational 
brochure from the American Academy of Sleep Medicine will be provided to you for 
distribution to patients identified at risk for OSA (score ≥ 3) as needed via email or 
patient portal. 

7. Under the “Next Steps/Actions Taken for Patients at Risk for OSA (Score ≥ 3)” on 
the SBQ form on SurveyMonkey, please record any subsequent measures taken for those 
patients identified at risk for OSA (score ≥ 3) and select “Done” at the end of the form. 

 
If a patient becomes stressed or uncomfortable at any time throughout the screening process, 
please provide the patient the option to take a break or withdraw from the project altogether. If 
the patient chooses to withdraw, please stop immediately and do not continue any further. Please 
select the option “Patient Elected to Withdraw From the Project” at the end of the SBQ form on 
SurveyMonkey and select “Done.” Please do not include this patient in the count of 30 patients 
screened. 
 
* If you have technical difficulties accessing the SBQ on SurveyMonkey, please record the 
patient’s verbal responses on the hard copy of the SBQ form that will be provided to you. Please 
enter the data into SurveyMonkey once access has been restored. 
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If you have any questions or concerns related to the pilot project or the screening tool, please feel 
free to contact the student investigator, Jenny Nakano, at (808) 218-8881. 
 
Thank you very much for your participation in this OSA screening pilot project!  
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Appendix M 

STOP-Bang Questionnaire 

Patient Section to Complete: 
 
Questions (Please check yes or no) Yes No 
Snoring? 
Do you Snore Loudly (loud enough to be heard through closed doors or your 
bed-partner elbows you for snoring at night)? 

� � 
Tired? 
Do you often feel Tired, Fatigued, or Sleepy during the daytime (such as 
falling asleep during driving)? 

� � 
Observed? 
Has anyone Observed you Stop Breathing or Choking/Gasping during your 
sleep? 

� � 
Pressure? 
Do you have or are being treated for High Blood Pressure? � � 
 

Body Mass Index more than 35 kg/m2? � � 
Age older than 50 years old? � � 
Neck size large? (Measured around Adams apple) 
For male, is your shirt collar 17 inches/43 cm or larger? 
For female, is your shirt collar 16 inches/41 cm or larger? 

� � 
Gender = Male? � � 

 
 
 
 
Provider Section to Complete: 
 
Scoring Criteria for General Population: (Please check level of OSA risk) 

� Low Risk of OSA: 
 
 

• Yes to 0 – 2 questions 

� Intermediate Risk of 
OSA: 

 
• Yes to 3 – 4 questions 

� High Risk of OSA: 
• Yes to 5 – 8 questions; or 
• Yes to 2 or more of 4 STOP questions + 

male gender; or 
• Yes to 2 or more of 4 STOP questions + 

BMI > 35 kg/m2; or 
• Yes to 2 or more of 4 STOP questions + 

neck circumference  
(17”/43cm in male, 16”/41cm in female) 



ROUTINE SCREENING FOR OBSTRUCTIVE SLEEP APNEA RISK 104 
 
 

Next Steps/Actions Taken for Patients at Risk of OSA (Score ≥ 3): (Please check all that 
apply) 

�OSA 
Brochure 

�Referral 
to sleep 

specialist 

�Other:_____________________________________________ 
_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 

 

� Patient Elected to Withdraw From the Project 
 
Proprietary to University Health Network. www.stopbang.ca 
Modified from: Chung F et al. Anesthesiology 2008; 108:812-21; Chung F et al. Br J Anaesth 2012, 
108:768–75; Chung F et al. J Clin Sleep Med 2014; 10:951-8.                                                                        
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Appendix N 

Online Project Evaluation Form 

Date: ____/____/____     

We would like to know how you feel about the Obstructive Sleep Apnea (OSA) Screening Pilot Project. 
  
1.   On a scale of 1 – 5, where 1 is “Difficult” and 5 is “Easy,” in general, how easy was it to 
implement the OSA screening tool questionnaire? (Please circle one) 

1 2 3 4 5 

Difficult Somewhat 
Difficult 

Moderate Somewhat Easy Easy 

  
   

2.   On a scale of 1 – 5, where 1 is “Extremely affected” and 5 is “Not at all,” did the 
implementation of the OSA screening tool questionnaire affect your workflow? (Please circle 
one) 

1 2 3 4 5 

Extremely 
Affected 

Moderately 
Affected 

Somewhat 
Affected 

Slightly Affected Not At All 

  
  
3.   If the implementation of the OSA screening tool questionnaire affected your workflow, please 
describe how: (If you answered “not at all” to the question above, please skip this question) 

 
____________________________________________________________________________
____________________________________________________________________________ 

  
  

4.   On a scale of 1 – 5, where 1 is “Strongly disagree” and 5 is “Strongly agree,” the OSA 
screening tool questionnaire helped to identify patients at risk for OSA. (Please circle one) 

1 2 3 4 5 

Strongly Disagree Disagree Neither Agree 
nor Disagree 

Agree Strongly Agree 
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5.   On a scale of 1 – 5, where 1 is “Strongly disagree” and 5 is “Strongly agree,” after utilizing the 
OSA screening tool questionnaire, I feel that this screening tool and the information gathered will 
help to provide better care for my patients. (Please circle one) 

1 2 3 4 5 

Strongly Disagree Disagree Neither Agree 
nor Disagree 

Agree Strongly Agree 

  
 
6.   On a scale of 1 – 5, where 1 is “Strongly disagree” and 5 is “Strongly agree,” I feel that this 
pilot project brought greater awareness and/or understanding of the prevalence of unidentified and 
undiagnosed OSA in adults in Hawaii. (Please circle one) 

1 2 3 4 5 

Strongly Disagree Disagree Neither Agree 
nor Disagree 

Agree Strongly Agree 

 
  

7.   On a scale of 1 – 5, where 1 is “Absolutely not” and 5 is “Absolutely yes,” will you continue 
to use the OSA screening tool questionnaire as a routine screening tool to identify patients that are 
at risk for OSA? (Please circle one) 

1 2 3 4 5 

Absolutely Not Probably Not Maybe Quite Likely Absolutely Yes 

  
  

8.   On a scale of 1 – 5, where 1 is “Extremely unlikely” and 5 is “Extremely likely,” would you 
recommend implementing this OSA screening project in other primary care practices? (Please 
circle one) 

1 2 3 4 5 

Extremely 
Unlikely 

Unlikely Neutral Likely Extremely Likely 
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9.   Do you have any recommendations to improve this OSA screening pilot project?  

      
___________________________________________________________________________________
___________________________________________________________________________________ 

  
  

10.   Do you have any other comments or feedback? 

   
___________________________________________________________________________________
___________________________________________________________________________________ 
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Appendix O 

Collaborative Institutional Training Initiative Human Subjects Research Certificate 
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Appendix P 

Collaborative Institutional Training Initiative Information Privacy Security Certificate 
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Appendix Q 

University of Hawaii Institutional Review Board Approval 
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Appendix R 

Memorandum of Agreement 
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Appendix S 

Letter of Support 

  


