
Running head: DNP DEFENSE 1 

 
 
 
 
 
 
 
 
 
 
 

Quality Improvement in Continuous Positive Airway Pressure (CPAP) Adherence Through  

 

Written Education and Supportive Measures 

 

Caitlin Read 

 

Jacksonville University 

 

 

 

 

 

 

 

 

 

 

 

 

Chair: Lindsay Wolf, DNP, ARNP, PNP-BC 

 

Date of Submission: 09/27/2019 

 

 

 

 

 

 

 

 

 

 

 

 

 



DNP DEFENSE 2 

Abstract 

Background 

 

Obstructive Sleep Apnea (OSA) is the most common sleep disorder and is caused by  

 

complete or partial obstruction of the upper airway. OSA impacts can be extremely de- 

 

habilitating because it can impair daytime performance, reduce quality of life, and impair  

 

neurocognitive functions. Adherence is often the main problem with OSA treatment. It is  

 

believed that 29-83% of patients using a Continuous Positive Airway Pressure (CPAP) are not  

 

compliant with therapy. Even though CPAP is the gold standard of treatment for OSA the  

 

adherence rates are still low. Research has shown that with increased education that these  

 

adherence rates increase. 

 

Purpose 

 

This quality improvement project aim is to use written education to increase CPAP  

 

adherence rates with newly diagnosed OSA patients.  

 

Methods 

 

The quantitative obtained from this project included drop-out rates, the  

 

difference in ESS, and mean nightly CPAP use. This project was conducted at a Respiratory  

 

and Sleep Medicine outpatient office where 25 newly diagnosed OSA patients were provided  

 

written education. These patients had 31 to 90 days to follow up with the provider  

 

after CPAP implementation. At follow up a post survey and ESS was conducted to determine  

 

whether written education helped to improve CPAP adherence. 

 

Data Analysis 

 

 The post-test data analysis focused on the pre and post SEMSA scores, pre and post ESS,  

 

and mean nightly CPAP use. The evaluation of the three chosen measurements following the  
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intervention was assessed by using paired t-tests with a mixed linear analysis using linear mixed  

 

models. 

 

Results 

 

The findings did not yield to the intended results of an overall increase in  

 

adherence rates with implementation of the CPAP. Never the less, there was still positive  

 

outcomes. The implementation led to an increased awareness to the need of education within the  

 

population. For CPAP users the overall nightly goal for CPAP use is 4-6 hours, and the overall  

 

nightly use for the patient population during this QI project was 6.3 hours. The results helped to  

 

support the main objective of the QI project by showing a slight improvement within ESS and  

 

mean nightly CPAP use after education, but also there is a need for further research.   

 

 

 

Key words: CPAP, OSA, education, adherence, compliance, barriers, intervention,  

 

and outcomes  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DNP DEFENSE 4 

Quality Improvement in Continuous Positive Airway Pressure (CPAP) Adherence Through 

 

Written Education and Supportive Measures 

 

Background and Significance 

 

 Obstructive Sleep Apnea (OSA) is a sleep disorder that is characterized by the cessation 

or a significant decrease in airflow during an individual’s breathing effort while sleeping. OSA is 

the most common type of sleep-disordered breathing and is typically characterized by repeated 

episodes of the upper airway collapsing during sleep (Park, Ramar, &Olson, 2011). These 

repeated episodes are generally associated with arousal from sleep and recurrent oxyhemoglobin 

desaturations (Wickramasinghe, 2018). In many cases, the symptoms of OSA are present for 

years before a patient is referred for an evaluation. The common nocturnal symptoms are 

snoring, witnessed apneas, gasping or choking sensations that awake the patient from sleep, 

insomnia, and nocturia (Wickramasinghe, 2018). The common daytime symptoms include non-

restorative sleep, dry or sore throat, morning headache, excessive daytime sleepiness, daytime 

fatigue, morning confusion, cognitive deficits, personality and mood changes, hypertension, and 

gastroesophageal reflux (Sarac et al., 2017).  

 The etiology of OSA typically involves both structural and non-structural factors. 

Common structural factors that predispose patients to OSA are related to nasal obstruction. 

These obstructions include septal deviation, tumors, trauma, stenosis, and polyps. Patients may 

also have retropalatal obstruction from elongated and posteriorly placed palate and uvula or 

tonsil and adenoid hypertrophy (Wickramasinghe, 2018). Non-structural risk factors for OSA 

include obesity, male gender, central fat distribution, age, postmenopausal state, sedative and 

alcohol use, smoking, habitual snoring with daytime sleepiness, supine sleep position, and rapid 

eye movement sleep. Familial factors are also an important consideration for an individual 



DNP DEFENSE 5 

developing OSA (Wickramasinghe, 2018). Certain conditions such as hypothyroidism, 

neurologic syndromes, stroke, environmental exposures, and acromegaly are also associated with 

the development of OSA. Excessive daytime sleepiness (EDS) is one of the most common and 

difficult symptoms of OSA (Wickramasinghe, 2018). In many cases, it is considered the most 

debilitating symptom because it impairs daytime performance, reduces the quality of life, and 

impairs neurocognitive functions. EDS is assessed using the Epworth Sleepiness Scale (ESS). 

This scale is a questionnaire that helps to determine how often the patient is likely to fall asleep 

in eight frequently encountered scenarios. In some cases, patients do not accurately describe their 

sleepiness on the scale when compared to objective measures, but an ESS score of 10 or higher is 

considered excessive daytime sleepiness (Wickramasinghe, 2018).  

 OSA is a common diagnosis in the United States. The National Commission on Sleep 

Disorders Research estimated that it affects seven to eighteen million people in the United States 

(Wickramasinghe, 2018). The prevalence increased with age, and it is expected that two percent 

of women and four percent of men are affected by OSA (Wiese et al., 2005). It is believed that 

OSA remains undiagnosed in 92% of affected women and 80% of affected men 

(Wickramasinghe, 2018). Age is often an important consideration for the risk of OSA, and it is 

estimated that the prevalence increases two to three times in older patients who are 65 years or 

older. The male to female ratio from community-based studies is 2-3:1. Men are more 

predisposed to OSA because of the androgenic patters of fat distribution and the male sex 

hormones (Wickramasinghe, 2018).  

 The apnea-hypopnea index (AHI) and the respiratory disturbance index (RDI) are the 

standard diagnostic tools to assess for OSA. AHI is defined as the average number of episodes 

the patient experiences apnea and hypopnea per hour (Lawrence et al., 2009). RDI is defined as 
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the average number of respiratory disturbances per hour. The American Academy of Sleep 

Medicine (AASM) believes that at least one of the following must be present for OSA to be 

diagnosed: the patient reports EDS, fatigue, insomnia, sleep is not refreshing, unintentional sleep 

episodes during wakeful hours, patient awakens with gasping, choking, or holding his or her 

breath, or reports of loud snoring, and breathing interruption, or the polysomnography (PSG) 

shows fifteen or more respiratory events like apneas or hypopneas (Lawrence et al., 2009).  

 OSA has implications beyond sleep disturbances. It is often linked to being an 

independent risk factor for neurologic, cardiac, and perioperative comorbidities. OSA is a risk 

factor for hypertension and research shows that treatment of OSA with a CPAP can help improve 

and manage blood pressure (Afsharpaiman, Shahverdi, Vahedi, & Aqaee, 2016). Untreated OSA 

is associated with increasing an individual’s chances of non-fatal and fatal cardiovascular events. 

Severe OSA is associated with a higher chance of an individual having atrial fibrillation and non-

sustained ventricular tachycardia. If severe OSA is not treated, the patient is at a higher risk of 

atrial fibrillation recurring that was once alleviated with CPAP therapy (Park, Ramar, & Olson, 

2011). OSA has a substantial impact on cognitive impairment, hyper-somnolence, fatigue, and an 

increased incidence of stroke. Research has found that there is an increased risk of early death by 

75% independent of confounders in those who have survived a stroke and had moderate OSA 

versus those who do not have OSA. An individual with OSA is at an increased risk of a motor 

vehicle accident, and just two days of CPAP therapy can significantly reduce risk (Park, Ramar, 

& Olson, 2011). If an individual has undiagnosed OSA this can lead to perioperative 

complications which include difficult intubations, exaggerated respiratory depressions from 

analgesics and anesthetics, increased postoperative reintubations, cardiac dysrhythmias, and 

longer hospital stays. Research has shown the importance of recognizing OSA, but also the need 
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for maintaining close follow up for adherence because of the impact CPAP therapy has on 

cardiovascular, neurologic, and perioperative risks (Park, Ramar, & Olson, 2011). 

 OSA has a prevalence rate of four to five percent in the general population and is 

associated with increased risk of car accidents, increased cardiovascular risk, and increased use 

of health care resources (DiNapoli, 2014).  CPAP therapy reduces daytime sleepiness, improves 

cognitive function, and reduces blood pressure, sympathetic neural activation, mortality risk. 

Even though CPAP therapy is the gold standard for OSA and has been proven to be the best 

course of treatment for individuals with moderate to severe OSA, there is still poor adherence 

with treatment (DiNapoli, 2014). Adherence is defined as the degree in which patients are using 

the device or treatment appropriately (Smith, Lang, Sullivan, & Warren, 2004). The reduced 

adherence rates are associated with the side effects of the CPAP machine like difficulty using the 

machine, claustrophobia, psychological factors, and psychosocial factors. CPAP adherence is 

defined by use of the ventilator for at least four hours per night on at least seventy percent of 

nights, and at least thirty days in the first three months after the therapy has been prescribed. The 

main problem of OSA treatment is poor adherence with CPAP therapy in the short term, and 

even more in the long term. It was estimated that between 29-83% of patients using a CPAP are 

not adherent with the therapy (Delanote, Borzee, Belge, Buyse, & Testelmans, 2016). According 

to Chen et al., 2015 success of CPAP therapy is related to the patients’ adherence rate. Every 

year around 20-30% of patients stop using CPAP within the first two weeks of starting CPAP 

therapy, and another 30% will stop using within six months (Chen et al., 2015). Manipulating 

knowledge and health belief related variables has been shown to improve health outcomes, 

especially in conditions with self-administered treatments, like OSA (Smith, Lang, Sullivan, & 

Warren, 2004). 
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Problem Statement or Purpose 

 

 The use of a CPAP is the gold standard of treatment for the OSA population. While this  

 

is the ideal choice of treatment there still is a low rate of adherence. Research has shown that  

 

with increased education and support, CPAP adherence rates increased in the OSA patient  

 

population. This quality improvement project aim is to use written education to increase CPAP  

 

adherence rates with newly diagnosed OSA patients.  

 

Literature Review 

 

Overview of Search 

 For this quality improvement project, 20 scholarly articles were identified to support that 

the implementation of education and support for an OSA patient helps increase CPAP adherence 

rates. Various databases were used to obtain the research articles. These databases that were used 

include, Pubmed, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Proquest, 

OVID, and EBSCO (Read, 2015). The search process also included several key words that helped 

initiate the process, and those words were, “CPAP”, “OSA”, “education”, “adherence”, 

“compliance”, “barriers”, “intervention”, and “outcomes”.  Having a set criterion also helped limit 

the search to a defined set of articles that would be helpful to gather the appropriate data. The 

inclusion criteria for the article search originally included a research article, qualitative and 

quantitative research, peer reviewed journals, published within the past five years, but this criterion 

was later expanded upon to include additional data. The selection of articles focused on the use of 

a CPAP in OSA patients, adherence rates, and methods of education to increase these rates.  

Articles were chosen from the following journals American Academy of Neurology, American 

Heart Association, Journal of Clinical Sleep Medicine, Principles and Practice of Sleep Medicine, 

and American Journal of Respiratory and Critical Care Medicine.  
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Synthesis of Relevant Literature 

Barriers to CPAP 

 CPAP is considered to be the gold standard of treatment for patients with OSA. Even 

though this is the preferred method of treatment there continues to be acceptance and adherence 

issues during treatment. Helping to identify and address these barriers will lead to improved 

intervention development and patient outcomes (DiNapoli, 2014). A study conducted by Rezaie, 

Phillips, and Khazaie (2018) found that three-fourths of the study participants never initiated 

treatment or discontinued CPAP treatment. Within this study, it was found that economic reasons 

and decreased awareness regarding the importance of CPAP treatment attributed to the low 

adherence rates (Rezaie, Phillips, & Khazaie, 2018). Improving patient education and the 

attention to psychological factors would address the barriers patients are facing and help to 

improve adherence. A systematic integrative literature review conducted by Ward, Hoare, and 

Gott (2014) synthesized evidence regarding patients’ personal experiences using a CPAP to treat 

OSA. The researchers found that there were several themes associated with personal beliefs and 

experiences and CPAP use. The first theme was that the patient’s beliefs regarding CPAP 

influence would impact his or her experiences with CPAP. Next, a CPAP user is primed to think 

and react negatively with his or her experiences with CPAP. Finally, an individual’s spouse, 

family, or sleeping partner also impact a patient’s CPAP beliefs. Attitude and personality of the 

patient and his or her family have an impact on the expectations and opinions prior to CPAP use. 

Limited family engagement and support also influence and impact the experience (Ward, Hoare, 

& Gott, 2014).  

 

 



DNP DEFENSE 10 

Adherence to CPAP 

 The term adherence is derived from a Latin word which means to cling to, remain 

constant or keep close. “In the English dictionary it is defined as persistence in a practice, or 

tenet; steady observance or maintenance” (Aronson, 2007, p. 383). “The word compliance also 

comes from a Latin word with the meaning to fill up, complete an action or transaction, and to 

fulfil a promise. In the English dictionary compliance is defined as the acting in accordance with, 

or the yielding to a desire, request, condition, direction etc.” (Aronson, 2007, p. 383). There has 

been a shift from using the word compliance to adherence within the medical environment. 

There are often feelings of provider enforcement with the word compliance, rather than patient 

driven like with adherence. There are several barriers when it comes to adherence to therapy, 

which include the complexity of the treatment regimen and a lack of understanding of the 

importance of adherence from the patient perspective. The word adherence helps the patient 

build the tenacity that is needed to stick with a particular behavior (Aronson, 2007). With CPAP 

adherence it is vital that the patient has the motivation to continue treatment at home without 

medical supervision.  

 There have been several interventions to address adherence with CPAP. It is well known 

that this device has a history of adherence issues due to the majority of patients abandoning use 

of it. In a systematic literature review conducted by Rotenburg, Murariu, and Pang (2016) a 

search was conducted to assess data regarding CPAP adherence over a 20-year timespan. The 

researchers wanted to measure CPAP non-adherence, which also included CPAP non-adherence 

over the short and long-term, and how behavioral counseling impacted adherence. The 

systematic literature review found that over the 20-year period there was very low CPAP 

adherence. It was found that the overall CPAP non-adherence rates based on a seven-hour per 
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night sleep time that there was a 34.1% adherence rate over the 20-year span (Rotenburg, 

Murariu, & Pang, 2016). Treatment adherence is vitally important to help maximize the potential 

health and financial benefits of CPAP therapy (Stephnowsky, Zamora, Edwards, Liu, & Agha, 

2013). When there is low patient adherence this limits the treatment effectiveness. Having a 

better understanding of the specific behavioral change techniques, theoretical foundations, and 

methods of intervention delivery can help to provide further information and guidance for future 

interventional efforts (Stephnowsky, Zamora, Edwards, Liu, & Agha, 2013).  

 Subjective and objective adherence of CPAP and factors that affect adherence in OSA 

patients was conducted in a study by Salepci et al., 2013. In the study, the subjects were 

questioned regarding the adverse side effects of CPAP and also were assessed with the ESS at 

the first, third, sixth, twelfth month, and once every six months after the first year. The subjects 

were considered adherent if the CPAP was worn for at least four hours per night and at least 70% 

of the days (Salepci et al., 2013). The researchers analyzed the relationship between 

demographic data and adherence, PSG findings, ESS, and adverse effects. At the end of the 

study only 38.3% of the subjects attended the follow-up appointments, and the researchers 

believed that the low socio-economic status of the population and unawareness of OSA disease 

severity as contributing factors. The researchers found that instructive visual materials help 

increase adherence. Increased adherence was also found in the younger subjects, and the most 

critical factors that correlated with adherence were an improvement in daytime sleepiness and 

the effect of CPAP on satisfactory sleep (Salepci et al., 2013). In the non-adherent population, 

the research showed that the most significant adverse effects that were reported were difficulty 

falling asleep, chest discomfort, and sleep disturbances. To increase adherence providers should 

encourage patients to attend follow up appointments, objective adherence should be monitored 
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throughout, and there should be an emphasis that the patient’s daytime sleepiness and sleep 

quality will improve with continued CPAP use (Salepci et al., 2013).  

 Rueda, Santos-Silva, Togeiro, Tufik, and Bittencourt (2008) researched whether or not 

implementing a simple educational program administered by one nurse would affect CPAP 

adherence. In the study the researchers evaluated 95 OSA patients that participated in the 

educational program and 93 who did not. In the group that received the educational program 

CPAP adherence was significantly higher on the 90th day. It was also found that regular, 

consistent CPAP users had lower ESS scores after 90 days of CPAP therapy. The researchers 

found that an educational orientation program is effective in improving CPAP adherence rates. 

 A cross-sectional study conducted by Afsharpaiman, Shahverdi, Vahedi, andAqaee, 

(2016) wanted to determine the willingness of patients to use a CPAP device, the relationship of 

demographic and PSG variables with the readiness to use a CPAP. The researchers found that 

40.8% of the patients used the CPAP, and adherence was 59.2% (Afsharpaiman, Shahverdi, 

Vahedi, & Aqaee, 2016). The ESS was much higher in the group who used CPAP therapy 

compared to the group that did not.  

 There is strong evidence showing that adherence to CPAP therapy is not optimal. 

Evidenced based research has shown that 45% to 50% of patients who become non-adherent to 

CPAP therapy will do so within the first week and that this pattern of non-adherence is 

established early (Weaver et al., 2003). Researchers Weaver et al. (2003) developed the Self-

Efficacy in Sleep Apnea (SEMSA) instrument, a tool that was designed to understand patient 

perceptions of OSA risk, treatment benefit, and the desire to continue therapy. The researchers 

found that the SEMSA has vital psychometric properties and has the potential to help identify 
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patient perceptions of OSA and CPAP and help specify which patient is likely to become non-

adherent to treatment (Weaver et al., 2003). 

Early Diagnosis and Treatment of OSA 

 The prevention of disease is an essential tool to help prevent and improve the general 

health of the population. Sleep related breathing disorders like OSA have harmful and adverse 

side effects on intellectual, physical, and mental aspects of an individual. OSA has been shown 

to be a factor in the development and aggravation of several comorbidities and systemic arterial 

hypertension (Park, Ramar, & Olson, 2011). If OSA goes untreated, there can be irreversible 

lifelong symptoms. Early recognition and treatment implementation is vital to help eliminate 

symptoms and the permanent impact OSA may have (Maurer, 2008). OSA diagnosis is essential 

from a public health standpoint because patients left untreated have higher rates of healthcare 

use, which includes more frequent and more extended hospital stays and higher healthcare costs. 

Increased morbidity and mortality, unintentional injury, work related injuries, and motor vehicle 

accidents rates are associated with OSA (Maurer, 2008). There is also a correlation between 

OSA and decreased quality of life (Semelka, 2016). A study conducted by Lin et al. (2018) 

researched whether there was a correlation between OSA diagnosis and myocardial infarction 

(MI). The researchers found that early diagnosis of OSA after an MI and early CPAP 

intervention may help to reduce the further risk of further cardiovascular events (Lin et al., 

2018). 

 Early diagnosis and successful treatment of OSA is important in regards to the 

neurocognitive impairments associated with the disease. Repeated sleep deprivation and 

repetitive nocturnal intermittent hypoxemia associated with OSA can lead to cognitive and 
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structural deficits in an individual’s brain. These adverse effects may be recovered by regular, 

consistent, and detailed CPAP treatment (Canessa et al., 2011). 

Education and Supportive Measures to Improve Adherence 

 Patients having increased knowledge and beliefs regarding his or her illnesses are known 

to influence the scope of health-related variables, like treatment adherence. For patients with 

OSA receiving CPAP therapy, one of the standards of care is patient education. Research has 

found that educating patients on OSA and CPAP therapy influences health behavior and is also 

an integral part of the patient committing to the therapy (Chen et al., 2015). The American 

Academy of Sleep Medicine Adult Obstructive Sleep Apnea has stressed the importance of 

patient education regarding the treatment of OSA. Having an educational program is a vital 

strategy for improving CPAP adherence. Chen et al. (2015) conducted a study that developed a 

series of patient education materials which used support and intervention programs that provided 

education on risk, benefit, treatment methods, mechanism, and personalized guidance. The 

researchers found that physical and mental health were significantly improved in the intervention 

group over the control group. ESS and symptoms associated with OSA were significantly 

decreased from one to twelve months, and the subject’s mood was increased from one to 12 

months (Chen et al., 2015). This study found that nurse-led educational interventions can 

increase adherence with CPAP therapy, which in return will lessen OSA symptoms and improve 

quality of life and mood (Chen et al., 2015).  

 A research study conducted by La Piana et al., (2011) developed an educational program 

that consisted of an intensive program that provided necessary information on OSA such as its 

etiology, health risks if left untreated and the treatment options available. The educational 

program also focused on having the subjects familiarize themselves with CPAP tools, understand 
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different comfort levels and the features of the various masks, and learn how to prepare for long-

term CPAP use during the night (La Piana et al., 2011). The research found that at three months 

CPAP adherence was 82%, after one-year adherence was 80%, and after two years adherence 

was 43%. Several studies have found that the daily use of CPAP for at least 4-6 hours per night 

is needed to have an improvement in symptoms and daytime sleepiness (La Piana et al., 2011). 

The average amount of time of CPAP use at three months was 7.3 hours, at one year was 7 

hours, and at two years was 5 hours. Overall patient satisfaction at three months was 60%, at one 

year was 65%, and at two years was 49% (La Piana et al., 2011). The data analysis showed that 

there was substantial adherence with CPAP therapy at three months and one year, with a 

decrease at two years. The researchers found that having an initial educational program plays an 

important role in CPAP adherence and that there needs to be an additional reinforcement of 

education throughout therapy (La Piana et al., 2011).  

 Poor adherence to CPAP compromises the beneficial effects. Delanote et al. (2018), 

researched how different educational approaches impact effect on CPAP adherence. All 

participants in the study received the same written documentation that included information 

regarding OSA, the benefits of therapy, instructions on working and maintaining the device, and 

answers to commonly asked questions (Delanote et al., 2018). Three different groups received 

CPAP education in various manners. The mean nightly use was significantly higher, along with a 

lower dropout rate of patients post written education. Among all three groups, there was an 

improvement of daytime sleepiness. Also, providing education in a group setting is time saving 

and has the potential to be cost saving (Delanote et al., 2018). The researchers found that while 

CPAP adherence is an ongoing challenge, using a combination of individual and group education 

using a presentation and that was open for discussion helped to improve CPAP therapy 
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adherence. Group education has been found to promote acceptance of and adherence with CPAP 

therapy (Lettieri & Walter, 2013). A group educational environment increased regular use of 

CPAP, discontinuation of treatment was improved, and objective measures were also improved. 

Providing education in a group environment over individual education may lead to an increase in 

acceptance and a decrease in the time to start of therapy (Lettieri & Walter, 2013).  

The first few weeks are crucial for patient adherence because many patients believe that 

CPAP therapy is going to cure their OSA, then because of this thought process, the patients stop 

therapy (Wiese et al., 2005). There have been drastic improvements in CPAP technology due to 

patient complaints regarding the mask and machine, but patient adherence is still a significant 

problem. For CPAP therapy to be successful there needs to be improved patient education that 

focuses on an accurate understanding of the disease and treatment so there is motivation to 

continue treatment at home without medical supervision (Wiese et al., 2005). 

Summary of Current Evidence 

 Studies have shown that adherence rates with CPAP are not ideal. Non-adherence with 

CPAP therapy reduces the effectiveness of the treatment. This patient population is at risk for 

comorbid health conditions, and with improvement on adherence, this would drastically 

influence a patient’s overall health, and the healthcare system as a whole. Patient education has 

the highest level, the most consistent, and highest quality of evidence to improve CPAP 

adherence. The evidence proves there needs to be an implementation of patient education for all 

OSA patients. This education should be started at the time of diagnosis. The education should 

start by discussing OSA and the pathophysiology behind it. Discussion with the patient should 

include at length complications of untreated OSA and available treatment options. Explaining the 

purpose of the CPAP, the benefits of this type of therapy, and potential side effects the patient 
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may experience should be part of the education. Education should be addressed at every visit and 

readily available to effectively address CPAP adherence (DiNapoli, 2014).  

Framework 

 

The health promotion model was developed by Nola J. Pender in 1982, then later revised 

in 1996 (Petiprin, 2016).  This model was first developed as an adjunct to the model of health 

protection. Pender defined health as a positive dynamic state not solely based on the absence of 

disease. The health promotion model’s goal is to increase the patient’s overall state of health and 

well-being.  The model describes the complex nature of a person and how a person interacts 

within the environment to engage their health.  The main ideas for this model are behavioral 

outcomes, a person’s experiences and characteristics, and specific behaviors towards affect and 

cognition (Petiprin, 2016).  Pender wanted to ensure that the health promotion model understood 

that each person would have his or her own different experiences and personal attributes.  If an 

individual follows health promoting behaviors, which is the desired outcome from the health 

promotion model, that person should have an improved quality of health, functional ability, and 

overall advantageous life (Petiprin, 2016). 

 The major ideas of the health promotion model are the frequency and timing of similar 

behaviors in the past, the details of the previous behavior, and experience and characteristics of 

the person.  An individual’s personal factors like, psychological, social, cultural, and biological 

are all factors that impact behaviors and shape the behavior one is targeting (Petiprin 2016). The 

environment surrounding the individual also plays a significant role. People are incredibly 

diverse and complex, and this complexity is translated to the environment, which ultimately 

changes the individual’s surroundings, and adapts over time (Petiprin, 2016).   
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A health professional can play a large role in someone’s life, and his or her ability to 

interact and communicate with people will exercise impact on someone throughout his or her 

life. Pender also believed that an individual must also be proactive and change his or her 

environment that influences them throughout his or her life (Petiprin, 2016). 

Pender believed that previous behaviors, either acquired or inherited, affect an 

individual’s affect, beliefs, and health promoting behaviors. When an individual has confidence 

and belief in one’s self to accomplish something, this will translate into a higher chance of the 

individual sticking to the action of the behavior (Petiprin, 2016).  With that increased confidence 

and belief, the individual will then have fewer barriers striving towards the health promotion 

behavior.  Positivity plays a vital role in promoting health promoting behaviors.  These positive 

emotions and behavior often lead to an increased commitment from the individual, and therefore 

the individual achieves a higher likelihood of health promoting behavior.  Another significant 

proposition to the model is the people surrounding the individual.  If the individual’s significant 

other, family, health care providers, and peers are likely to involve themselves in health 

behavior, the individual is more likely to engage in it as well.  The individual will feel supported, 

and assistance is available if needed, or wanted.  Situations someone encounters can also impact 

the individual’s willingness to commit to the health promoting behavior.  A person’s 

commitment plays a crucial role.  A higher level of commitment will lead to increased likelihood 

of sticking to the behavior. The number of distractions and other demands the individual faces 

also play a role.  The final primary proposition from the health promotion model is that a person 

can change the affect, cognitions, environment, and the ability to interact with other people to 

help generate health actions (Petiprin, 2016). 
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Health promotion helps to incorporate the beliefs of the theory to impact health outcomes 

for individuals, and the community’s practitioners serve.  Pender developed this model to use in 

addition to other value systems, and the basis behind the health promotion model is for health 

providers to view health as ever changing, and permit individuals to construe how their 

environment impacts wellness.  The health promotion model can help providers influence their 

patients to improve quality of life, improve overall functional ability, and enhance outcomes.  

Heydari and Khorashadizadeh (2014) found that when health promoting behavior is 

implemented into a healthy lifestyle, this allows for improvement in health and a better quality of 

life at any stage of development.  The results from the study found that predicting the health 

behaviors of individuals is a major concern for health providers, and the findings found Pender’s 

health promotion model to provide information to patients regarding unhealthy behaviors, risk 

factors in diseases, changes in behavior, and health promotion activities very beneficial (Heydari 

& Khorashadizadeh, 2014). 

The health promotion model works directly on the best practices and the latest research. 

For a provider, it is essential to develop a trusting relationship with your patients.  Developing a 

trusting relationship between provider and patient will lead to an increased likelihood that the 

behaviors you are trying to elicit with the patient will happen, and the patient will commit to 

them. As a provider it is so important to know and understand the patient’s behaviors, what 

makes them decide on certain things and how to produce and elicit a lasting response to a 

behavior. The health promotion model was the base to this QI project because it focused on 

building a trusting relationship, understanding the patient’s behaviors, and how to get a patient to 

commit to a particular behavior. This QI improvement used the SEMSA to help learn barriers 

and understand the patient’s behaviors more intently. It also focused on the provider-patient 
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relationship and the importance of delivering the written education at every appointment, but 

also developing a relationship to learn the patient’s reservations and concerns regarding OSA 

and CPAP therapy.  

Goals, Objectives, and Expected Outcomes 

 

 The goal of the quality improvement project was to provide one-on-one guidance with 

written education. The project was implemented over a 90-day time frame to obtain adequate 

data. The education was presented to the patient, and then per insurance guidelines, the patient 

had anywhere from 31 to 90 days from CPAP implementation to follow up with the provider. 

The DNP student was able to meet with each patient separately to provide a 15-minute 

educational presentation using a written educational brochure. The desired outcome was also 

measured in drop-out rates, the difference in ESS, pre and post SEMSA scores and mean nightly 

CPAP use. The DNP student and project site personnel carried out the implementation. There 

was also a listed survey that the participants took before the education was presented and at the 

end of the quality improvement project to help measure the outcome. The survey chosen for this 

DNP project is called the SEMSA, which was created by Dr. Terri Weaver. The DNP student 

was able to reach out to Dr. Weaver by email to obtain consent to use the survey during 

implementation. Dr. Weaver then emailed back the SEMSA survey and letter of agreement. The 

student then signed the letter of agreement and mailed it to Dr. Weaver, who then emailed the 

scoring instructions for the SEMSA. There is no charge for use of this instrument. The SEMSA 

was designed to assess adherence-related cognitions that could help identify patient perceptions 

that may indicate if a patient is likely to adhere to CPAP treatment (Weaver et al., 2003). The 

SEMSA is a questionnaire that written at a fifth-grade reading level. Bandura’s social cognitive 

theory was the conceptual framework used to help derive this instrument. This theory proposes 
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there are three major cognitions that promote health behaviors. These cognitions are risk 

perception, outcome expectancy, and treatment self-efficacy (Weaver et al., 2003). The SEMSA 

was created using guidelines for the operationalization of the social cognitive model. Perceived 

risk is assessed by items rated on a four-point scale which ranges from very low to very high. 

Outcome expectancies and self-efficacy are also surveyed using a four-point scale, and responses 

are from not at all true to very true (Weaver et al., 2003). 

Project Design 

 

 This Quality Improvement Project design aimed at improving overall adherence of  

 

CPAP use in newly diagnosed sleep apnea patients. The quantitative data that was obtained  

 

from this project includes dropout rates, the difference in ESS, pre-SEMSA and post-SEMSA  

 

scores and mean nightly CPAP use. The brochure was used for this project was purchased from  

 

the Academy of Sleep Medicine (AASM). An internet search was conducted to find the  

 

appropriate brochure. The AASM offers a variety of educational brochures that are available for  

 

purchase. Formal written education that was used addressed what is OSA, why it is harmful, the  

 

consequences of OSA, how it is treated, and briefly the common barriers with CPAP use. The  

 

key part to the intervention is not only the patients receiving written education, but the  

 

supportive, face to face contact with the DNP student when providing the education.  

 

Project Site and Population 

 

 The setting for this project was at a Respiratory and Sleep Medicine outpatient office. At 

the practice, there are a wide range of sleep and respiratory diagnoses and treatments that can be 

addressed like asthma, coughing, insomnia, sleep apnea, chest pain, and restless leg syndrome. 

The site and their team of providers and staff of over forty people are committed to providing the 
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most up-to-date care to patients needing respiratory and sleep medicine services. This site sees 

over 100 new OSA patients each month.  

 Sleep Apnea is one of the many sleep disorders that the practice addresses. Treatments 

offered for this sleep disorder are increasing airway pressure, smoking cessation program, a 

weight loss program, and devices that help to facilitate positive airway pressure. The providers 

meet with the patient to discuss the sleep study results and his or her diagnosis of OSA. In many 

cases, the gold standard for treatment for an OSA patient is a CPAP. The provider will order a 

CPAP for the patient, which will be mailed to his or her house. At this time, this practice site 

offers very minimal education. The education that the patients receive is what the CPAP supply 

company places in the waiting room and is often just a page or two of information. A total of 25 

participants were recruited The inclusion criteria was male or female, and being at least 18 years 

of age. There were no exclusion criteria except for being under 18 years of age. 

Facilitators and Barriers 

 

 The DNP student interacted with a various degree of motivated and engaged patients with 

differing levels of education and knowledge of OSA and CPAP. The DNP student anticipated a 

varying degree of patients and learned how to navigate the most effective way to educate and 

motivate the patients. Per Medicare guidelines, a newly diagnosed OSA patient has from day 31 

to 90 of CPAP implementation to show adherence. Due to this scheduling, this created a barrier 

for the DNP student. At the initial visit the patient, before leaving the office scheduled his or her 

follow up appointment, and the DNP student had access to when the patient was to follow up and 

ensured the SEMSA was available at follow up. At the follow up appointment before seeing the 

provider at check in, the patient was provided the SEMSA and the ESS, which both were 

provided by the front office staff. 
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Implementation Plan and Procedures 

 Once the initial project proposal was approved, the DNP student secured a date and time 

to implement the project. The DNP student worked in conjunction with a medical doctor (MD) 

on site. The MD met with the newly diagnosed OSA patients, discussed the findings of the sleep 

study, and then ordered for the patient to start OSA therapy. During this appointment, the DNP 

student was present, and this was when the patient was told about the project, asked if the patient 

would like to participate, and then consented for the project. After the MD met with the patient, 

the DNP student had 15 minutes with the patient. In this meeting, the patient took the pre-survey, 

which is the SEMSA. The DNP student then presented the written education regarding OSA and 

the CPAP. The DNP student discussed what OSA is, the side effects, risks, and benefits to CPAP 

therapy. At time of discharge, the patient then made his or her follow up appointment at this 

time. When the patient followed up after CPAP implementation, the survey was provided to the 

patient during check in by the front office staff. The brochure that was used for this project was 

purchased from the AASM. Before implementation of CPAP and after implementation the 

patient took the ESS. 

Methods 

 

Measurement Tools 

 

 The data analysis plan (Appendix A) provides a detailed picture of the analysis plan that 

the researcher used to obtain the results for the study. The demographic variables and primary 

variables and the level of measurement for the study are displayed in Appendix A.  The 

demographic variables used were gender, age, body mass index (BMI), apnea-hypopnea index 

(AHI), and Epworth sleepiness scale (ESS). Gender is a nominal level of measurement, while 

age, BMI, AHI, and ESS are all interval levels of measurement. It is crucial to include 
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demographics within this research study to help generalize the population. Descriptive statistics 

were also used to analyze and summarize the demographic data that was obtained. The analysis 

used were mean, standard deviation, and p-value. 

Instrument 

 To test for reliability there was a test-retest performed of the instrument by the instrument 

author. This was evaluated by having 20 of the subjects complete the SEMSA a second time at 

home, a week later before implementation of CPAP therapy, and then returning the questionnaire 

by mail (Weaver et al., 2003). It was found that the test-retest reliability coefficients were 0.68, 

p= 0.001 for perceived risks; 0.77, p< 0.0001 for outcome expectancies; and 0.71, p= 0.0005 for 

the treatment self-efficacy subscales (Weaver et al., 2003). This data shows that the SEMSA is 

stable over time and is considered reliable. The 68% and 77% of total variance can be attributed 

to the true differences that exist among patients (Weaver et al., 2003). 

 To establish content validity there were six judges with expertise in the areas of the self-

efficacy instrument development, health-promotion research, OSA, or a combination that was 

conducted by the instrument author. These judges were then asked to rate the clinical relevance 

of each item, and then the instrument as a whole to the concept of self-efficacy as it relates to 

OSA using a four-point scale (Weaver et al., 2003). The scale was from one to four, with one 

being irrelevant and four being extremely relevant. Validity of the instrument tool was 

determined by including items that received at least a score of three, which is relevant, or four, 

which is extremely relevant across all six judges (Weaver et al., 2003). If items on the instrument 

did not receive a three or four, then these questions were removed from the instrument tool. After 

two rounds only two items were removed, and 100% of judges endorsed the final 30 questions 

on the instrument tool. The judges determined there were no further deletions, additions, or 
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rewording, and the SEMSA was determined to be meet criteria for content validity (Weaver et 

al., 2003). 

Levels of Measurement 

 In Appendix A; Table 2 the study variables are listed. The first variable was the 

independent variable which is continuous positive airway pressure (CPAP) adherence rates 

improving due to increased education. This variable’s level of measurement is nominal.  The 

descriptive statistics that were used are mode, percentage, and frequency. In Appendix A, Table 

4 is the listed survey that the participants took before the education was presented and at the end 

of the research study to help measure outcome.  The survey was analyzed using mean. The 

desired outcome was also measured in drop-out rates, difference in ESS, and mean nightly CPAP 

use.  The descriptive statistics that were used for this are mean and standard deviation.  The 

second variable was the dependent variable, which was the desired outcome, and for the research 

study, that outcome was increased adherence rates with CPAP use within three months.  

Data Collection Procedures 

 

 During the initial appointment with the MD the patient was told the goal of the project, 

the evaluation tools used, and were provided with an informed consent. The SEMSA, which is 

the pre-intervention survey was administered immediately before the intervention, and the 

SEMSA, which is also the post-intervention survey was administered during the patients follow 

up appointment during the 31 to 90-day time frame after CPAP therapy has been initiated. The 

participants were given five minutes to complete the survey. The before and after survey results 

were then calculated for comparison. Before initiation of CPAP therapy, the patients ESS was 

also obtained. After CPAP therapy, the patients ESS and mean nightly CPAP use were collected, 

along with the total drop-rate within the patient population. These values were then used to 
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determine if using written education to increase CPAP adherence in newly diagnosed OSA 

patients was effective.  

Data Analysis 

 

 All pre- and post- survey data was summarized using descriptive statistics and/or 

frequency tables by evaluation period (pre- and post-) and across all evaluation periods when 

applicable. Continuous variables were summarized by n, mean, standard deviation [SD], median, 

minimum and maximum. Categorical variables were summarized by frequency count and 

percentage of participants within each category. Means, medians and confidence intervals was 

reported to one decimal place greater than the original data. The standard deviation was reported 

to two decimal places greater than the original data. Minimum and maximum was the same 

number of decimal places as the original data. P-values greater or equal than 0.0001 were 

reported to 4 decimal places; p-values less than 0.0001 was reported as “<0.0001”. All 

percentages were reported to one decimal place. Appropriate paired tests were conducted to 

evaluate differences between pre and post measures (paired t-test for normally distributed 

variables, McNemar test for binary response, Wilcoxon signed-ranks test for ordinal variables).  

Self-Efficacy Measure for Sleep Apnea scores was calculated by patient at evaluation 

period as the mean of non-missing item response for each section of the questionnaire as follows: 

A - Perceived Risks; B - Outcome Expectancies; C: Self-Efficacy. Items were scaled from 1 to 4 

with 1 being the lowest response and 4 being the highest and more consistent with impact of 

obstructive sleep apnea and use consistent with expectations. The scores were then analyzed 

using linear mixed model to test for the difference between the pre and post mean scores. Period 

evaluation was included as fixed effect and patient as random effect. Baseline characteristics 

including demographics was included in the models as fixed covariates. The test for the 
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difference between the pre and post scores was conducted using a t-test on least-square means 

(i.e. adjusted means) form the linear mixed model. Further exploratory analysis was undertaken 

if necessary at the discretion of the principal investigator. 

All statistical tests were conducted at 5% significance level using R version 3.4 or higher 

(R Foundation for Statistical Computing, Vienna, Austria) and/or SAS version 9.4 or higher 

(SAS Institute Inc., Cary, NC).  

Budget 

 

 Most of the cost involved in this project was time on behalf of the DNP student. The 

educational presentation to the patients was conducted at the project site which was no additional 

cost. To purchase the brochures from the AASM cost the DNP student $50. The DNP student 

also printed paper versions of the SEMSA, which cost $30. With the implementation of this 

project, the DNP student hoped to increase CPAP adherence to improve the overall quality of life 

for the patients and reduce many potential risk factors, but also the save the health care system 

money. 

Ethical Considerations/Protection of Human Subjects 

 

 Jacksonville University (JU) Internal Review Board (IRB) approval was obtained  

 

prior to initiating the DNP project. The official IRB Determination Form was submitted as  

 

soon as the proposal was approved.  

  

 Patient confidentiality was of utmost importance throughout the entire study. To  

 

ensure confidentiality was kept at all times the patients were identified using the account number  

 

associated with their account at the practice site. Also, all information was kept and  

 

stored using the encrypted JU server. Any paper documents, including the SEMSA, were kept at  

 

the implementation site to ensure confidentiality was maintained. 
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 This project and study intended to protect human rights, and each participant did receive 

a fully disclosed informed consent and details of the study.  At the time of consent and 

throughout the study, the researcher was available for questions and concerns.  Any point in the 

study the subjects could leave the study.  The research study proposal was also submitted to the 

Institutional Review Board for approval before the start of the study.  The reading level of the 

consent was written at a 5th grade level to ensure it was appropriate and everyone could 

understand it.  All information gathered before, during, and after the study was kept confidential, 

and did not include any potential patient identifiers. A copy of the consent given to the 

participants can be found in table 5. The participants were protected by the Health Insurance 

Portability and Accountability Act of 1996 (HIPAA), which protects the privacy of patients’ 

health information. Also, the DNP student and personnel of the practice followed the privacy 

policies of the practice.  

 The risk to patients participating in this project was no different from the risks of patients 

receiving no education. Participant confidentiality was ensured by coding the subjects using 

individual identifiers. These identifiers and the list of participants were kept in a locked filing 

cabinet that was only accessible to the coordinators of the project. Electronic files that contained 

patient information were password protected to ensure further patient protection. 

Project Outcomes 

Data Analysis and Descriptive Data 

The aim of this quality improvement (QI) project was the implementation of an educational  

 

training to increase the adherence rates on using Continuous Positive Airway Pressure (CPAP)  

 

machine among patients newly diagnosed with Obstructive Sleep Apnea (OSA) as well as the  

 

change in sleepiness scores as measured using Epworth Sleepiness Scale. The changes in  
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Perceived Risks, Outcome Expectancies and Self-Efficacy subscale scores as measured using  

 

Self-Efficacy Measure for Sleep Apnea scale (SEMSA) were evaluated. 

 

The total number of patients who participated in the study was 25 patients. Out of those,  

 

11 (44.0%) were females. The average (SD) of age was 54.0 (11.98), BMI was 34.8 (7.81), the  

 

AHI score 23.8 (20.71) and the average (SD) number of hours of CPAP machine use was 6.3  

 

(1.47). The demographics and baseline characteristics are summarized in Table 1. The pre and  

 

post-intervention ESS scores and SEMSA subscales scores (i.e. perceived risks, outcome  

 

expectancies and self-efficacy) are summarized in Table 2 along with p-values for tests for no  

 

difference between the pre and post-scores using paired t-tests.  Among the 25 participants  

 

only 12 completed the post ESS questionnaire and only 16 completed the SEMSA  

 

questionnaire, a completion rate of 48% and 64%, respectively. As shown in Table 2, the pre  

 

and post-scores were found to be similar and the differences were found not to be statistically  

 

significant (p-value > 0.05). The paired t-tests were conducted at 5% significance level. A  

 

multivariate analysis using linear mixed models, adjusting for demographics and baseline  

 

characteristics, was conducted to test for the difference between the pre and post scores and to  

 

evaluate if any of baseline factors have a significant effect on the change in the scores. The  

 

results of the analyses are reported in Tables 3.1-3.4 and Table 4. As shown in Tables 3.1 - 3.4  

 

none of the factors was found to be significant (p-value > 0.05).  The results did not show any  

 

evidence of significant changes in the scores from pre at post-evaluation (see Table 4). 

 

While the final results did not yield to the intended results of an overall increase in  

 

adherence rates with implementation of the CPAP, there was a positive outcome. The  

 

implementation led to an increased awareness to the need of education within the population.  

 

Even though the data was not statistically significant from pre and post evaluation, there was slight 
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improvement within the pre and post ESS after CPAP implementation. Also, for CPAP users  

 

the overall nightly goal for CPAP use is 4-6 hours, and the overall nightly use for the patient  

 

population during this QI project was 6.3 hours. The results helped to support the main  

 

objective of the QI project by showing a slight improvement within ESS and mean nightly  

 

CPAP use after education, but also there is a need for further research.   

 
Table 1 Descriptive Statistics of Demographics and Baseline Characteristics 

 
 

Variables 
Total 
N=25 

  
Age (in years) 
n 25 
Mean (SD) 54.0 (11.98) 
Median 55.0 
Min - Max 28.0 - 76.0 
  
Sex [n (%)] 
Female    11 (44.0) 
Male    14 (56.0) 
  
BMI 
n 25 
Mean (SD) 34.8 (7.81) 
Median 32.9 
Min - Max 23.3 - 61.0 
  
AHI (Events/Hour) 
n 25 
Mean (SD) 23.8 (20.71) 
Median 17.3 
Min - Max 5.0 - 97.7 
  
CPAP Machine Use (in Hours) 
n 15 
Mean (SD) 6.3 (1.47) 
Median 6.7 
Min - Max 3.2 - 8.2 
SD: Standard Deviation, Min: Minimum, Max: Maximum, BMI: Body Mass Index, % = 100 x (n/N) 

AHI: Apnea Hypopnea Index, CPAP: Continuous Positive Airway Pressure. 

 

 
Table 2 Comparisons between Pre and Post-Intervention Scores 
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Variables 
Pre-Intervention 

N=25 
Post-Intervention 

N=25 P-value 
  
ESS score 
   n 25 12 0.4127 
   Mean (SD) 8.1 (4.93) 6.3 (5.33)  
   Median 7.5 4.0  
   Min - Max 1.0 - 16.0 1.0 - 16.0  
  
Perceived Risks Score 
   n 25 16 0.8087 
   Mean (SD) 2.6 (0.57) 2.5 (0.63)  
   Median 2.5 2.6  
   Min - Max 1.5 - 3.8 1.5 - 3.5  
  
Outcome Expectancies Score 
   n 25 16 0.4010 
   Mean (SD) 3.1 (0.49) 2.9 (0.76)  
   Median 3.2 3.0  
   Min - Max 1.8 - 3.8 1.3 - 4.0  
  
Self-Efficacy Score 
   n 25 16 0.7618 
   Mean (SD) 3.3 (0.52) 3.3 (0.68)  
   Median 3.2 3.5  
   Min - Max 2.0 - 4.0 1.7 - 4.0  
SD: Standard Deviation, Min: Minimum, Max: Maximum, ESS: Epworth Sleepiness Scale 

Perceived Risks, Outcome Expectancies and Self-Efficacy subscale scores are measured using Self-Efficacy Measure for Sleep 

Apnea scale (SEMSA) 

P-values were from paired t-tests to test for difference between pre and post scores at 5% signficance level 

Statistical significant difference is concluded if P-value < 0.05. 

 

 
Table 3.1 Analysis of ESS Scores 
Overall Effects of Fixed Factors 

 

Effect 
Numerator 

DF 
Denominator 

DF F-Value P-value 
Significant 

Effect? 
Age    1     7     1.01 0.3479 No 
Gender    1     7     0.04 0.8390 No 
BMI    1     7     0.00 0.9951 No 
AHI    1     7     0.01 0.9166 No 
Intervention Period    1    11     1.53 0.2419 No 
DF: Degrees of freedom, F: F-test. 
Significant effect is demonstrated if p-value < 0.05. 
The analysis was conducted using linear mixed models adjusting for age, gender, BMI and AHI. 
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Table 3.2 Analysis of Perceived Risks Scores 

Overall Effects of Fixed Factors 
 

Effect 
Numerator 

DF 
Denominator 

DF F-Value P-value 
Significant 

Effect? 
Age    1  21.3     0.14 0.7148 No 
Gender    1 20.69     0.21 0.6486 No 
BMI    1 21.85     0.40 0.5332 No 
AHI    1 22.03     0.21 0.6518 No 
Intervention Period    1 17.06     0.22 0.6481 No 
DF: Degrees of freedom, F: F-test. 
Significant effect is demonstrated if p-value < 0.05. 
The analysis was conducted using linear mixed models adjusting for age, gender, BMI and AHI. 
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Table 3.3 Analysis of Outcome Expectancies Scores 

Overall Effects of Fixed Factors 
 

Effect 
Numerator 

DF 
Denominator 

DF F-Value P-value 
Significant 

Effect? 
Age    1 20.16     0.48 0.4951 No 
Gender    1 20.06     2.84 0.1076 No 
BMI    1 20.21     0.24 0.6328 No 
AHI    1 20.23     1.06 0.3143 No 
Intervention Period    1 15.22     0.09 0.7682 No 
DF: Degrees of freedom, F: F-test. 
Significant effect is demonstrated if p-value < 0.05. 
The analysis was conducted using linear mixed models adjusting for age, gender, BMI and AHI. 
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Table 3.4 Analysis of Self-Efficacy Scores 
Overall Effects of Fixed Factors 

 

Effect 
Numerator 

DF 
Denominator 

DF F-Value P-value 
Significant 

Effect? 
Age    1 20.57     1.07 0.3132 No 
Gender    1 20.41     0.03 0.8718 No 
BMI    1 20.64     0.00 0.9621 No 
AHI    1 20.64     0.58 0.4551 No 
Intervention Period    1 15.65     0.61 0.4478 No 
DF: Degrees of freedom, F: F-test. 
Significant effect is demonstrated if p-value < 0.05. 
The analysis was conducted using linear mixed models adjusting for age, gender, BMI and AHI. 
 

 
Table 4 Comparisons between Pre- and Post- Scores 

 

 Time LS-Mean StdErr 
95% 

Lower 
95% 

Upper P-value 

Significan
tly 

different? 
ESS Pre             8.2     1.52      4.5     11.8   
 Post            6.4     1.79      2.1     10.7   
 Difference     -1.8     1.41     -4.9      1.4 0.2419 No 
  
Perceived Risks Pre             2.6     0.12      2.3      2.8   
 Post            2.5     0.16      2.1      2.8   
 Difference     -0.1     0.17     -0.4      0.3 0.6481 No 
  
Outcome 
Expectancies 

Pre             3.1     0.10      2.9      3.3   

 Post            3.1     0.20      2.6      3.5   
 Difference     -0.1     0.19     -0.5      0.3 0.7682 No 
  
Self-Efficacy Pre             3.3     0.11      3.0      3.5   
 Post            3.4     0.17      3.0      3.8   
 Difference      0.1     0.16     -0.2      0.5 0.4478 No 
  
LS-Mean: Least-square mean (i.e. adjusted mean), StdErr: Standard Error, ESS: Epworth 
Sleepiness Scale 
The analysis was conducted using linear mixed models adjusting for age, gender, BMI and AHI. 
Perceived Risks, Outcome Expectancies and Self-Efficacy subscale score are measured using 
Self-Efficacy Measure for Sleep Apnea scale (SEMSA) 
Significant difference is concluded if the p-value <0.05. 
 



DNP PROPOSAL  

   
 

35 

 

0

5

10

15

PostPreEvaluation Period

Distribution of ESS Score



DNP PROPOSAL  

   
 

36 

2.0

2.5

3.0

3.5

4.0

PostPreEvaluation Period

Distribution of SEMSA Self-Efficacy Score



DNP PROPOSAL  

   
 

37 

1.5

2.0

2.5

3.0

3.5

PostPreEvaluation Period

Distribution of SEMSA Perceived Risks Score



DNP PROPOSAL  

   
 

38 

 

Project Outcomes 

 The anticipated outcome for the QI was to increase CPAP adherence rates within the 

newly diagnosed OSA population by implementation of support and written education. The post- 

test data analysis focused on the pre and post SEMSA scores, pre and post ESS, and mean 

nightly CPAP use. The evaluation of the three chosen measurements following the intervention 

were assessed by using paired t-tests with a mixed linear analysis using linear mixed models. 

 For this QI project 25 patients were provided with written education that discussed OSA 

and CPAP. Among the 25 patients, only 12 completed the post ESS and only 16 completed the 

SEMSA survey in the follow up setting, which yields a completion rate of 48% and 64%.  
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Discussion 

Among those who completed pre and post survey questionnaires, the results showed a 

slight improvement in the mean ESS post scores and did not show any evidence of improvement 

in SEMSA subscale scores. Several studies have found that the daily use of CPAP for at least 4-6 

hours per night is needed to have an improvement in symptoms and daytime sleepiness (La Piana 

et al., 2011). The mean nightly use after implementation for the QI project was 6.3 hours. In the 

study conducted by La Piana et al., (2011) 202 patients with OSA were followed and at three 

months the average nightly CPAP use was 7.3 hours and the post ESS was six after 

implementation of written education. The QI project did not accomplish all of the stated 

objectives, but it was successful in showing this population the support that is needed, increasing 

participant knowledge base, and showing the need for further work within this area. Several 

factors may have contributed to the fact that the post-test results did not reveal a statistically 

significant improvement within CPAP adherence.  First, the survey that was used, the SEMSA, 

might have been too general compared to the education being used and difficult to measure how 

the written education improved knowledge base. Time was also a hindrance during this QI 

project. Since there was a narrow time frame, it did not allow for patient cancellations and re-

scheduling of his or her appointments, which led to decreased patient follow up. The small 

sample size may have led to the data not being statistically significant.  

The biggest takeaway and most important factor that came from this QI project was a 

practice change. The practice where the QI project was conducted has already started using the 

brochures that were used during the project. The brochures were purchased from the American 

Academy of Sleep medicine and are placed throughout the practice so patients have easy access 

to them and then can ask further questions. Overall, this project was overwhelmingly favored by 



DNP PROPOSAL  

   
 

40 

the providers and staff of the practice. Every provider that the DNP student met with throughout 

this endeavor thought this was an excellent idea and stressed the importance of education. 

Limitations of Project 

The OSA and CPAP population was a complex population to work with. Although this 

project provided a great deal of informative data, there were still limitations that impacted the 

project. There are many factors affecting a patient having a sleep study, including getting 

approved for the CPAP machine as well as provider preference regarding titration of the CPAP 

machine. All the patients the DNP student saw already had the polysomnography completed and 

had the diagnosis of OSA. Many providers prescribed CPAP immediately with auto-titration, or 

there were some providers and even insurance companies that preferred that the patient have a 

titration study first before implementation of the CPAP, and the titration study delayed the 

process even further. The majority of the patients the DNP student met with were eager to learn 

more regarding OSA and CPAP, but there were some with reservations and overwhelmed with 

the new diagnosis, adding further limitations to the QI project. As with any practice there were 

several appointment cancellations and patients not showing to their appointments, which may 

have affected project outcomes. Insurance approval and then having the patient follow up with 

the supply company to obtain the OSA machine added significant limitations to the project. A 

number of participants originally recruited to the study were not available for follow-up for their 

sleep apnea during the allotted time frame due to factors unrelated to the project, including 

insurance requirements and other medical tests. Another limitation was the small sample size, 

which ultimately may have impacts on the results of the project. The SEMSA was the tool used 

pre and post CPAP implementation and some of the questions throughout the survey were not 

applicable to all patients and this may have impacted study results. In the follow up setting some 
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patients did not complete post ESS or have mean nightly CPAP use documented and this also 

may have impacted the results of the study.  

Recommendations  

A thorough literature review has shown that adherence rates with CPAP are not ideal. 

Non-adherence with CPAP therapy reduces the effectiveness of the treatment. This patient 

population is at risk for comorbid health conditions, and with improvement on adherence, this 

could drastically impact a patient’s overall health, and the healthcare system as a whole. Patient 

education has the highest level, the most consistent, and highest quality of evidence to improve 

CPAP adherence. It is evident that consistent CPAP adherence can lead to a substantial 

improvement in a patient’s overall health. The first step to increasing a patient’s CPAP 

adherence begins with education. Patient education yields the most consistent results with 

increasing CPAP adherence. This education begins in the clinical setting and needs to be 

implemented into the way of practicing.  

There is a lack of an education process within the clinical setting starting with the 

providers, which then leads to decreased knowledge within the patient population and this leads 

to poor CPAP adherence. One recommendation is to have written brochures throughout the 

office easily accessible to the patients. Having brochures available will allow the patient to 

review the information, and then ask follow up questions to the provider. Having educational 

brochures readily available and convenient to patients will allow more access to information and 

increased knowledge base for this population. Another integral part is provider support. The 

provider should be providing education at every appointment, especially the initial appointment 

with the patient. Continued education has proven to increase adherence rates within the OSA 

population.  
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The most important recommendation is having a designated employee, specifically a 

nurse (RN), that can meet with the newly diagnosed OSA patients and provide support and 

written education. Many patients at the initial diagnosis of OSA are a bit overwhelmed and have 

a degree of uncertainty. This individual can help to identify gaps within this population, and then 

how to narrow that gap to improve adherence. Furthermore, more research is needed to help 

identify the most effective and efficient way to provide education and to bring awareness of the 

importance of education for the newly diagnosed OSA population.  

Implications for Practice 

 The findings from this QI project add to the already extensive literature review that is 

present, but also has many important implications for practice. Findings suggest there needs to be 

an efficient and effective process for providing the OSA patient population with education. At 

every appointment with this patient population there needs to be continued education and 

ensuring the patient understands what OSA is, the risks to the disease, and then the benefits of 

the CPAP machine. Patients are following up in 3-month intervals for their first year and the 

practice should have the written education readily available and then the providers being 

available to answer questions. 

 The practice where this QI project was implemented at did not have any written 

education displayed throughout the practice for the patients. The DNP student was told the first 

place the patient would likely see any education would be from the supply company. Research 

has shown that education needs to be started from that first appointment. After the 

implementation of this QI project the practice has made written education readily available to the 

patients. This practice change will hopefully lead to a greater awareness for the need of written 
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education, but also for people within the practice taking the time to spend with the patient 

providing the needed support and education.  

Dissemination of Results 

Dissemination of research findings is vital for the implementation of evidenced-based 

practice (EBP) and then bringing that evidence into clinical practice. The DNP student will 

disseminate study results by presenting an oral and poster presentation at Jacksonville University 

in front of the DNP committee, and will seek publication of findings from the project in a 

scholarly journal. 
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Appendix A 

 

Table 1. Demographic Variables 

 

Demographic 

Variable 

Level of 

Measurement 

Rationale for 

Inclusion as 

Demographic 

Descriptive 

Statistical 

Procedures 

Gender (M/F) Nominal Important to 

generalize to the 

population 

Frequency count and 

percentage of 

participants within 

each category 

Age (years) Interval Important to 

generalize to the 

population 

N, Mean, standard 

deviation, p-value 

BMI (kg/m2) Interval Important to 

generalize to the 

population 

N, Mean, standard 

deviation, p-value 

AHI (events/hour) Interval Important to 

generalize to the 

population 

N, Mean, standard 

deviation, p-value 

ESS Interval Important to 

generalize to the 

population 

N, Mean, standard 

deviation, p-value 

 

Table 2. Study Variables 

 

Variable Level of Measurement of 

Variable 

Descriptive Statistical 

Procedure 

Independent: Increasing 

CPAP adherence rates 

through education 

Interval Mean, median, range, 

standard deviation 

Dependent: Increased rates of 

CPAP adherence within 3 

months 

Interval Mean, median, range, 

standard deviation 

 

Table 3. Therapy adherence in terms of drop-out rate, difference in ESS, and mean nightly use 

of CPAP 

 

 Participants 

Drop-out rate Data reported in mean and standard deviation 

Difference in ESS (baseline versus at the end 

of 3 months) 

Data reported in mean and standard deviation 

Mean nightly CPAP use Data reported in mean and standard deviation 
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Table 4. Survey 
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Table 5. Consent 

 

 

Quality Improvement Project Summary 

 

TITLE OF THE PROJECT:  

Quality Improvement in Continuous Positive Airway Pressure (CPAP) Adherence through 

Written Education and Supportive Measures 

 

PRINCIPAL INVESTIGATOR/STUDENT PROJECT LEAD  

Caitlin Read, cmcfeel@jacksonville.edu, 904-537-4508 

Jacksonville University, 2800 University Blvd. N., Jacksonville, FL 32211 

 

FACULTY ADVISOR/CHAIR PROJECT LEAD:  

Co- Investigator: Dr. Lindsay Wolf, lwolf@ju.edu, 904-256-7041    

Jacksonville University, 2800 University Blvd. N., Jacksonville, FL 32211 

 

You are invited to participate in a quality improvement project. In order to participate, you must 

be at least 18 years of age and newly diagnosed with Obstructive Sleep Apnea (OSA). Taking 

part in this project is voluntary.  

 

The purpose of the quality improvement (QI) project is to use written education to improve 

Continuous Positive Airway Pressure (CPAP) adherence within OSA patients.  

 

If you agree to take part in this project, you will be asked to take a pre survey called the SEMSA, 

then receive 15 minutes of written education on OSA and CPAP. After the education you will 

make the follow up appointment anywhere from 31 to 90 days after CPAP implementation. At 

your follow up appointment you will take the SEMSA again. The office will obtain pre and post 

Epworth Sleepiness Scale (ESS) scores and average nightly use of CPAP. We expect your 

involvement in the QI project will take approximately 20 minutes on two different occasions for 

a total time commitment of 40 minutes. We will be collecting the following data/information 

from you: gender, age, BMI, apnea-hypopnea index (AHI), pre and post ESS, pre and post 

SEMSA scores, and average nightly use of CPAP. Your data will be linked to the last four digits 

of your medical record number (MRN). This information will be stored on Jacksonville 

University’s protected server to ensure confidentiality is kept. 

 

There are some risks you might experience from being in this project. The risks of taking part in 

this project are possible loss of confidentiality and participating in the project will not have any 

additional risk than this activity normally would. 

 

You may or may not benefit directly from being in this project.  If you follow your prescribed 

CPAP use, then you may improve your overall quality of life, daytime sleepiness and reduce 

potential risk factors associated with untreated OSA. Others may benefit from the results of the 

project. Increased awareness and education regarding what are the common barriers with CPAP 

compliance and how to address these barriers may lead improved overall CPAP compliance. The 
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student and faculty project leads may benefit from presentations and publications of the project 

findings. 

 

If you decide to take part in the project, it should be because you really want to volunteer. The 

alternative is to not participate in the QI project. You will not lose any services, benefits, or 

rights you would normally have if you chose not to volunteer. If you are a patient, nothing about 

your medical status or services will change no matter what you decide.  

 

If you are interested in learning more about the project, please continue to read below. If you are 

not interested stop here.  

 

Thank You. 
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Informed Adult Consent 

 

 

PARTICIPANT’S NAME (Print):           

 

TITLE OF THE QUALITY IMPROVEMENT PROJECT: Quality Improvement in 

Continuous Positive Airway Pressure (CPAP) Adherence through Written Education and 

Supportive Measures  

 

QUALITY IMPROVEMENT PROJECT LEADS:           

• Jacksonville University Doctoral Keigwin School of Nursing Student:  Caitlin Read, 

cmcfeel@jacksonville.edu or  904-537-4508 

• Jacksonville University Doctoral Keigwin School of Nursing Faculty Chair: Dr. Lindsay 

Wolf, lwolf@ju.edu or  904-256-7041    

 

Keigwin School of Nursing, Jacksonville University, 2800 University Blvd. N., Jacksonville, FL 

32211 

     

INVESTIGATOR’S STATEMENT: 

We are asking you to be in a quality improvement (QI) project. The purpose of this consent letter 

is to give you the information you will need to help you decide whether to be in the project or not. 

Please read this form carefully. You may ask questions about the purpose of the quality 

improvement (QI) project, the possible risks and benefits, and anything else about the project or 

this form that is not clear. When we have answered all your questions, you can decide if you want 

to be in the project or not. This process is called “informed consent.” We will give you a copy of 

this form for your records. 

 

THE PURPOSE OF THE PROJECT: To use written education to improve Continuous Positive 

Airway Pressure (CPAP) usage within obstructive sleep apnea (OSA) patients. 

 

PROCEDURES:   

You will be asked to take a pre survey called the SEMSA, then receive 15 minutes of written 

education. After the education you will make the follow up appointment anywhere from 31 to 90 

days after CPAP implementation. At your follow up appointment you will take the SEMSA again. 

The office will obtain pre and post Epworth Sleepiness Scale (ESS) scores and average nightly use 

of CPAP. The written education will discuss what OSA is, why it is harmful, the consequences of 

OSA, how it is treated, and briefly the common barriers with CPAP use. The survey that you will 

take, the SEMSA will ask a variety of questions related to CPAP. The questions are related to side 

effects of OSA, benefits of CPAP treatment, and barriers to CPAP use. The education will be done 

at the office after the appointment with your provider. We expect your involvement in the QI 

project will take approximately 20 minutes on two different occasions for a total time commitment 

of 40 minutes. 

 

Approximately, 25 patients, at least 18 years of age, and male and female will take part in the 

project. 

 

mailto:cmcfeel@jacksonville.edu
mailto:lwolf@ju.edu
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If you decide to be in the project, we will collect the following information from you: gender, age, 

BMI, apnea-hypopnea index (AHI), pre and post ESS, pre and post SEMSA scores, and average 

nightly use of CPAP. Gender, age, BMI, AHI, pre ESS and SEMSA scores will be obtained at the 

initial visit when education will be provided. The post ESS and SEMSA scores and average nightly 

use of CPAP will be obtained at the second visit. 

 

We will not be using these de-identified data in future projects.  

 

If you have any questions now or at any time during the project, you may contact anyone listed under 

Project leads. 

 

BENEFITS OF THE PROJECT: You may or may not benefit from being in this project. If you 

follow your prescribed CPAP use, then you may improve your overall quality of life, daytime 

sleepiness and reduce potential risk factors associated with untreated OSA. Others may benefit 

from the results of the project. Increased awareness and education regarding what are the common 

barriers with CPAP prescribed usage and how to address these barriers may lead improved overall 

CPAP prescribed usage. The student and faculty project leads may benefit from presentations and 

publications of the project findings. 

  

No promise or guarantee of benefits has been made to encourage your participation. 

 

RISKS OF THE PROJECT:  The risks of taking part in this project are possible loss of 

confidentiality and participating in the project will not have any additional risk than this activity 

normally would. Loss of confidentaility may cause psycho-social and stress related symptoms. 

 

To minimize the risks associated from being part of the project and to ensure confidentiality is 

kept at all times, you will be identified using the last four digits of your medical record number 

(MRN). Also, all information will be kept and stored using JU password protect server. Any paper 

documents, like the SEMSA will be kept at the implementation site to ensure confidentiality is 

met.    

 

IN THE CASE OF INJURY OR ADVERSE EVENT (USE IF CONDUCTING A CLINICAL 

TRIAL OR A PROJECT WHERE CLINICAL OR STANDARD OF CARE IS BEING 

EVALUATED): Please contact the project leads of this project immediately, but also in the case of 

emergency please seek medical attention. Jacksonville University has not set aside funds for any 

medical costs, damages, or other financial loss incurred from this project. The only exception is if it 

is proved that your injury or illness is directly caused by the negligence of a Jacksonville University 

employee. “Negligence” is the failure to follow a standard duty of care.  

 

If you become ill or injured from being in this project, your insurer may be billed for your treatment 

costs. If you do not have insurance, or if your insurer does not pay, then you would have to pay these 

costs. Because you will be taking the project supplement home, keep it out of the reach of children 

or anyone else who may not be able to read or understand the label. Do not let anyone else take the 

project supplement besides you. If you believe you have become ill or injured from this project, you 

should contact Caitlin Read at 904-537-4508 (24 hour cell number). You should also let any 

healthcare provider who treats you know that you are in a quality improvement project 
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COSTS / COMPENSATION: You will not have to pay for taking part in this project, nor 

will you be compensated for participating in this project.   

 

ALTERNATIVE TO BE IN THE PROJECT: The alternative to not take part in this project is 

not to participate. If you choose to not participate the alternative is not receiving any written 

education. 

 

CONFIDENTIALITY: Records or data obtained as a result of your participation in this project 

may be inspected by the persons conducting this project and/or The Jacksonville University’s 

Institutional Review Board, provided that such inspectors are legally obligated to protect any 

identifiable information from public disclosure, except where disclosure is otherwise required by 

law or a court of competent jurisdiction.  These records will be kept private in so far as permitted 

by law. Also, other Jacksonville University officials have the legal right to review quality 

improvement records, and they will protect the secrecy (confidentiality) of these records as much as 

the law allows. Otherwise, your quality improvement records will not be released without your 

permission unless required by law or a court order. However, if we learn that you intend to harm 

yourself or others, we must report that to the authorities.  

 

We plan to publish the results of this project. Privacy will be protected by not including any 

information that may identify you. To further protect your privacy we plan to to store all information 

obtained, including gender, BMI, age, AHI, pre and post ESS scores, pre and post SEMSA scores, 

and average nightly CPAP use, on the Jacksonville University password protected server. All paper 

documents will be kept at the implementation site, then destroyed at completion of project. The last 

four digits of your medical record number will be used to keep all information linked. Once the pre 

and post data have been collected, the quality improvement leads will then assign random numbers 

to substitute the medical record number to further protect your information. 

 

We may share your quality improvement data with other investigators without asking for your 

consent again, but it will not contain information that could directly identify you. 

 

To conduct this quality improvement project, we would need access to your medical records. The 

quality improvement project leads and your providers will have access to your information. All 

information obtained will be stored on the Jacksonville protected server. All paper documents will 

be stored at the implementation site. The results of the project will not be included in your record.  

 

CONFLICT OF INTEREST: In general, presenting quality improvement results helps the 

career of a scientist.  The quality improvement leads may benefit if the results of this project are 

presented at scientific meetings or published in scientific journals.  

 

RIGHT TO PARTICIPATE OR WITHDRAW: You are free to stop taking part in this quality 

improvement project at any time without penalty and without losing any benefits to which you are 

entitled. You will be provided, as applicable, with any significant new findings developed during the 

course of this project that may relate or influence your willingness to continue participation.   
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If you decide to stop taking part in this quality improvement project for any reason, you should 

contact Caitlin Read at 904-537-4508 (24 hour cell). If you choose to tell the quality improvement 

leads why you are leaving the project, your reasons may be kept as part of the project record. If you 

decide to withdraw from the project, it may be impossible to exclude the data that has already been 

collected. In addition, quality improvement leads may retain and use data collected prior to your 

withdrawal, including Protected Personally Identifiable Information (PPII), as long as the uses are 

consistent with the project purpose and procedures as described in the IRB application and consent 

documents. If you have any questions regarding your rights as a quality improvement participant, 

you may call the JU Office of Research & Sponsored Programs at (904) 256-7151. 

 

You may be withdrawn from the project without your consent for the following reasons: you do 

not meet eligibility criteria, unable to keep appointments, or unwillingness to listen to the written 

education.   

 

CONSENT TO PARTICIPATE:  You have been informed about this project’s purpose, 

procedures, possible benefits, and risks; and the alternatives to being in the project.  You have been 

given the opportunity to ask questions before you sign, and you have been told that you can ask other 

questions at any time. I understand that my consent does not take away any legal rights.  I further 

understand that nothing in this consent form is intended to replace any applicable Federal, state, or 

local laws 

 

By signing this form, you voluntarily agree to take part in this project.  You are not waiving any of 

your legal rights. You will receive a copy of this form.   

 

I give permission to the quality improvement leads to use my medical records as described in this 

consent form. 

 

              

Participant’s Name Printed   Participant’s Signature    Date 

 

 

Person Obtaining Consent and Authorization: 

 

 

              

Name Printed     Signature    Date 

 


