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Abstract 

Background:   The most effective treatment for obstructive sleep apnea is continuous positive 

airway pressure (CPAP) therapy.  However, CPAP has a low adherence rate, approximately 25% 

in the first year.  Among the most common patient complaints about CPAP use are 

claustrophobia, which carries the potential to cause severe anxiety, and the sensation of dyspnea, 

which influences patient levels of comfort  (Rotenberg, Murariu & Pang, 2016).  At a local 

multidisciplinary clinic, a clinical director reported an average of 80% nonadherence rate in the 

previous 12 months despite patient education on OSA and CPAP therapy by the medical staff.   

Methods:  The aim of this quality improvement (QI) project was to implement a nurse-led 

program to include an education session about CPAP adherence and music intervention for 

adults treated for obstructive sleep apnea, followed by 12 weeks of patient use of the Respiratory 

Relief CD © prior to CPAP therapy in the home to improve comfort and CPAP adherence. 

Measure:  The effectiveness of the Respiratory Relief CD © to increase patient comfort was 

measured using an adapted version of Kolcaba’s General Comfort Questionnaire (GCQ).  

Participant comfort was collected via this questionnaire postintervention and compared to the 

preintervention questionnaire.  Adherence was measured by reviewing hours used pre- and 

postintervention from patients’ CPAP compliance reports.  

Conclusion:  The QI project revealed significant positive differences in both CPAP adherence 

and in comfort within three months (p-value <0.05).  Further research is recommended to 

evaluate long-term effectiveness of use of the Respiratory Relief CD © in addition to a nurse-led 

education program.  

Keywords: CPAP adherence, music, sleep apnea, comfort 
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Effectiveness of Music on Comfort and Adherence to Continuous Positive Airway 

Pressure Therapy in an Adult Population with Obstructive Sleep Apnea  

According to the American Academy of Sleep Medicine (AASM) (Khawaja & Khawaja, 

2016), obstructive sleep apnea (OSA) is the presence of daytime sleepiness, snoring, interrupted 

breathing during sleep, or awakenings caused by choking or gasping, in addition to a minimum 

of five obstructive respiratory events within an hour.  Causes of OSA can be due to older age, 

decreased muscle tone, head injury, obesity or structural issues creating a narrowed airway. 

Diagnosis is obtained by a sleep study called a polysomnography that monitors heart, lung and 

brain activity, as well as breathing patterns, body movements, and blood oxygen levels during 

sleep (Khawaja & Khawaja, 2016).  The gold standard of treatment for OSA is nightly use of a 

continuous positive airway pressure (CPAP) machine via nasal pillow, nasal mask, or face mask 

(Cistulli et al., 2019; Khawaja & Khawaja, 2016).  Adherence to therapy refers to at least four 

hours at night at least four times a week or 70% use for 30 consecutive days in a 90 day period 

per evidence-based guidelines supported by the AASM, the American Thoracic Society (ATS), 

the American College of Physicians (ACP), and the United States Center for Medicare and 

Medicaid Services (CMS) (Cistulli et al., 2019; Khawaja & Khawaja, 2016).  Follow-up with a 

medical provider at least annually to review CPAP use is imperative to prevent complications.  

Nonadherence to CPAP therapy is a serious issue that has been shown to be an independent risk 

factor for deaths attributable to cerebrovascular accidents and myocardial infarctions (Barone & 

Krieger, 2013).  Barone and Krieger (2013) reported a study of more than 6,000 participants 

demonstrated the elderly are at highest risk of death without CPAP therapy, with a 3 to 4-fold 

increase in the odds ratio. Commonly reported barriers for nonadherence include costs, 

embarrassment, and denial of need. However, the most commonly reported barrier is discomfort, 



DNP QUALITY IMPROVEMENT PROJECT 4 

including but not limited to anxiety and dyspnea from mask discomfort and feelings of 

claustrophobia (Rotenberg, et al., 2016). 

Background of the Problem 

The severity of OSA is determined by the number of breath cessations (apnea) or drops in 

oxygen saturation by 30-50% (hypopnea) per hour called the Apnea-hypopnea Index (AHI). 

Mild AHI is 5-10, moderate is 15-30, and severe is >30 events per hour (Khawaja & Khawaja, 

2016).  A recent epidemiologic analysis on the prevalence of adult OSA revealed that 37% (170 

million) of the North and South American population are affected, with an average diagnostic 

age of 30-70.  It was estimated that 18% (81 million) of those were diagnosed with moderate to 

severe OSA and the country with the greatest burden was the United States (U.S.), with 54 

million of the population (Malhotra et al., 2019).  Dudley and Patel’s 2016 study showed that 

17% of those with moderate to severe disease are middle-aged men, while 9% were middle-aged 

women.  The authors also reported a higher incidence among Hispanics, Native Americans, and 

African Americans. Further, African Americans were found to have the greatest degree of 

burden of OSA at a younger age compared to other races (Dudley & Patel, 2016).  With such 

prevalence, it is imperative for providers to screen for OSA and initiate CPAP therapy to prevent 

major cerebrovascular and cardiovascular-related complications (Malhotra et al., 2019).  

According to the Centers for Disease Control and Prevention (CDC, 2015), 

cerebrovascular accidents (CVAs) and cardiovascular disease are two of the leading causes of 

death in the U.S., respectively responsible for one in 20 and one in four deaths every year.  

Annual related costs in the U.S. are $34 billion from CVAs and $108.9 billion dollars from 

cardiovascular disease (CDC, 2015; CDC, 2016).  Multiple studies have indicated that the 

presence of OSA without continuous adherence to CPAP therapy is the greatest independent risk 
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factor for cardiovascular disease and hypertension (Balachandran, Xiaohong, Wroblewski, & 

Mokhlesi, 2013; Chen et al., 2015; Cistulli et al., 2019).  Experts state that nonadherence to 

CPAP therapy quadruples the risk of cerebrovascular disease and dementia and increases the risk 

of death in the elderly (Chen et al., 2015).  Despite education, encouragement, and follow-up, 

patient non-adherence to therapy (ranges from 29% to 83% after a one-year follow up) is a 

common problem many providers face.  Comfort is named as one of the greatest influencing 

factors for CPAP adherence (Khawaja & Khawaja, 2016; Rotenberg et al., 2016).   

The common existence of both dyspnea and anxiety in patients with chronic respiratory 

conditions raises the question whether there is a correlation between respiratory physiology and 

the pathophysiology of anxiety (Singh, Rao, Prem, Sahoo, & Keshav, 2009).  Signs of anxiety 

include restlessness, trembling, racing heart, muscle tension, diaphoresis, and irritability 

(Barnett, 2009; Blackler, et al., 2007).  Feelings of both anxiety and dyspnea activate the 

sympathetic nervous system.  As a result, heart rate, respiration, blood pressure, and 

neurohumoral responses all increase (Chlan & Halm, 2013; Ergin, Midilli, & Baysal, 2018).  

These signs and symptoms are often present in those during CPAP therapy, creating discomfort 

to the patient and frequently leading to refusal to use the CPAP machine (Rotenberg et al., 2016).   

Significance of Project 

 The need for a QI project was determined after meeting with the staff at a small 

multidisciplinary clinic in Jacksonville.  The staff includes a physician, a chiropractor (clinical 

director), a nurse practitioner, a nurse, and technician.  The clinic load averages one to two 

patients per hour during an eight-hour day, with a total of 350 patients on file.  An assessment of 

CPAP adherence rates in 2019 by the clinic’s medical providers led to a consultation with a 

Doctor of Nursing Practice (DNP) student to investigate the reasons for CPAP nonadherence and 
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identify solutions to the problem.  No patient interaction was performed by the DNP project 

leader, nor were medical records accessed by the DNP project leader during this consultation.  

The clinical director reported an average of 80% nonadherence rate in patients on CPAP therapy 

in the previous 12 months despite patient education on OSA and CPAP therapy by the medical 

staff.  Staff reported patterns observed with nonadherence, including increased reports of muscle 

pain, fatigue, difficulty falling asleep, and decreased concentration, as well as signs of decreased 

range of motion, increased trigger points, and muscle tension.  Barriers to CPAP use reported by 

patients during clinical visits included overall discomfort, feelings of anxiety, mask discomfort, 

and difficulty breathing related to feelings of claustrophobia.  After consulting with the clinic 

physician, the project leader concluded that an intervention was indeed needed to increase CPAP 

adherence in adult patients 30 years and older.  After reviewing evidence based literature, it was 

determined that a nurse-led program implementing the Respiratory Relief music CD © may help 

patients by increasing comfort levels, and thus promote adherence to therapy.  

Purpose of Project 

The purpose of this QI project was to promote comfort and adherence to CPAP therapy 

by implementing the Respiratory Relief music CD ©.  Dr. Suzanne Jonas, an expert in sound, 

music, imagery, and vibration’s healing effects on the body, developed the Respiratory Relief 

music CD © to create a comforting, restful environment by addressing anxiety and dyspnea 

commonly related to respiratory disorders and noninvasive ventilation (Inner Harmony, 2014).  It 

was the goal of this project to develop a nurse-led program that included providing the 

Respiratory Relief music CD © and follow-up for adherence review.  More specifically, the 

overall goal was to increase comfort as evidenced by the CPAP Comfort Questionnaire (CCQ) 

and overall CPAP adherence that met clinical based guidelines to four hours a night for 70% of 
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the nights during the 12 week intervention period as evidenced by a CPAP adherence report 

called a compliance report.    

Problem Statement 

CPAP adherence is monitored via a secure digital (SD) memory card or remote wireless 

access that uploads the report to a cloud-based system. This information may be accessed and 

printed by patients and providers.  The report consists of AHI, percentage of days used greater or 

equal to four hours, number of days with and without use, percentage of days used, mean and 

peak pressures and is reviewed by providers at least once a year (Khawaja & Khawaja, 2016). 

Despite providing education on the treatment of OSA and the morbidity, mortality, and costs 

related to CPAP nonadherence, the clinicians reported an average adherence rate of 20% in 2019.  

To support current CPAP education in place, the project leader developed a nurse-led program 

included providing the Respiratory Relief music CD © and follow-up for CPAP adherence 

review.  The clinical question that guided this QI project was: Does the use of the Respiratory 

Relief music CD © improve home CPAP adherence by increasing comfort as evidenced by the 

CCQ and CPAP compliance report in adults 30 years of age or older diagnosed with OSA at a 

multidisciplinary clinic? 

Project Objectives 

The objectives of this QI project follow: 

Process Objectives 

 For adult patients at one multidisciplinary clinic who have obstructive sleep apnea and 

are 30 years of age and older: 
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1. Promote the nurse practitioner’s role by developing a nurse-led program that will 

include providing the Respiratory Relief music CD ©, educating on music and CPAP 

therapy, and follow-up for adherence to treatment.  

2. Deliver a nurse-led program including a patient teaching session on CPAP benefits 

and use of the Respiratory Relief music therapy CD © and analysis of data for 

adherence to CPAP treatment.  

Outcome Objectives 

For adult patients at one multidisciplinary clinic who have obstructive sleep apnea and 

are 30 years of age and older:   

1. Increase the ratings of comfort with CPAP therapy provided by listening to 30 minutes of 

recorded music pre- CPAP therapy at bedtime over 12 weeks (90 days)  and measured using 

the CPAP Comfort Questionnaire. 

2. Increase the adherence rate of CPAP therapy to >4 hours per night for 70% of the nights 

within a 12 week period (90 days) to meet benchmark guidelines.  

Definition of Terms 

The following terms are used in this project: 

AHI 

Apnea-hypopnea index is the number of breath cessations (apnea) or drops in oxygen 

saturation by 30-50% (hypopnea) per hour.   (Khawaja & Khawaja, 2016). 

Anxiety 

Anxiety is a multisystem response to stress and an expected reaction to an impending or 

anticipated illness.  It is an overwhelming sense of apprehension and fear related to one’s doubt 
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of his/her ability to cope (Gale Encyclopedia of Medicine, 2008).  Anxiety is also the result of 

feeling suffocated or claustrophobic (Edmonds, et al., 2015). 

Comfort 

According to Kolcaba and Kolcaba (1991), comfort is the essential outcome for 

healthcare and focuses on the patient.  Comfort is defined as strengthening the patient by meeting 

his/her needs for relief, ease, and transcendence in all four contexts: physical, psychospiritual, 

social, and environmental.  Relief is defined as meeting the patient’s specific need, ease is 

defined as being calm or content, and transcendence is rising above one’s pain or problems 

(Kolcaba & Kolcaba, 1991).  By achieving comfort in all four contexts, the patient is allowed to 

develop health seeking behaviors or obtain a peaceful death (Kolcaba, 1992).  To ensure that a 

patient is actually experiencing comfort, a nurse must assess the efficiency of an intervention 

continuously (Kolcaba & Kolcaba, 1991; Kolcaba, 1991).  For the purpose of this project, 

comfort included ease, relief, and transcendence from pain, anxiety, and dyspnea and pertains to 

all four contexts of physical, psychospiritual, social, and environmental as addressed on the CCQ 

and taxonomic structure.  

CPAP 

A continuous positive airway pressure (CPAP) machine is a non-invasive mechanical 

ventilation machine via nasal pillow, nasal mask, or face mask.  This nightly therapy is the gold 

standard of treatment for OSA (Cistulli et al., 2019; Khawaja & Khawaja, 2016). 

CPAP Adherence 

Adherence refers to the use of a CPAP machine for at least four hours a night for 70% of 

the nights within a 12 week period as per clinical-based guidelines supported by the AASM, 

ATS, ACP, and CMS (Cistulli et al., 2019; Khawaja & Khawaja, 2016).   
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Dyspnea 

Dyspnea is subjective and is defined as being aware of the presence of breathlessness 

(Blackler et al., 2007).  It is the feeling of being short of breath or desperate for air and is related 

often to lung and heart disease (Gale Encyclopedia of Medicine, 2008).  Dyspnea is also the 

result of feeling claustrophobic (Edmonds et al., 2015). 

Music Therapy 

Music therapy entails using music as a therapeutic tool to treat those who suffer from 

physical, emotional, social, or cognitive deficits.  Music therapy is a non-pharmacological 

method that promotes health by inducing relaxation and reducing pain and anxiety (Singh et al., 

2009).  With respect to this project, music therapy is not a tool a musical therapist implements.  

It refers instead to listening to music as an intervention that nursing staff implements. 

Literature Review 

Search Criteria and Strategy 

 A systematic search of the peer-reviewed literature was performed using CINAHL, 

Medline, PubMed, Google Scholar, EBSCOhost Medical Databases, Cochrane Library, and 

PsycINFO.  Interlibrary searches were also completed at Jacksonville University and Baptist 

Medical Center.  Search terms utilized were: music, anxiety, dyspnea, CPAP, music intervention, 

sleep apnea, adherence, adults, home CPAP, CPAP barriers, non-invasive ventilation, comfort 

theory, and comfort.  Inclusion criteria were peer reviewed studies from 2005 to 2019 conducted 

in and outside the U.S.  Only those published in English were reviewed.  Articles excluded 

included editorials, newsletters, studies on live music intervention, pharmacological studies, and 

music therapy a therapist performed (unless listening to music was discussed).  The exclusion 

criteria were chosen to determine the best level of evidence, avoid studies based on 
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pharmacological interventions, and any study that required implementation by a licensed musical 

therapist (Table 1).  Cross-referencing of articles was completed, and all results were organized 

by level of evidence and theme through the use of the digital application program, ReadCube, 

which simplifies the task of performing an exhaustive literature review.   

Over 1,000 articles on music therapy or music intervention were found.  Of those, a total of 744 

articles pertained to comfort, sleep apnea, and music.  The results were narrowed down to 25 

relevant articles after applying the inclusion and exclusion criteria.  The articles located included 

randomized controlled trials (13), quasi-experimental studies (two), qualitative studies (three), 

and meta-analyses or systematic reviews (10).  Upon extensive review of the literature and 

through the use of a matrix, the following common concepts or themes pertaining to sleep apnea 

and CPAP adhere were found: (1) assessment of CPAP adherence; (2) barriers to adherence, and 

(3) interventions to improve adherence.  Further, the following common concepts or themes on 

music intervention were found: (1) music application; (2) music and comfort); (3) music and 

CPAP, and (4) music satisfaction. 

Table 1 

Literature Search Process 

Search Process (online and interlibrary):  Databases searched included CINAHL, Medline, 

PubMed, EBSCOHost Medical Databases, Cochrane Library, PsycINFO, and Google Scholar 

 

Search terms used: 

 

Music AND anxiety 

Music AND dyspnea 

Music AND comfort 

Music AND CPAP 

Music AND non-invasive ventilation 

Music AND sleep apnea 

Sleep apnea AND adherence 

CPAP barriers 

Home CPAP 

Comfort Theory 
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Articles included: Peer-reviewed studies from 2005-2019 that addressed music, OSA, or 

CPAP, peer-reviewed studies on adults (>18 years old), studies conducted in and outside of the 

U.S., and studies published in English. 

Articles excluded: Editorials, newsletters, studies on live music intervention, pharmacological 

studies, and musical therapy. 

  

Critical Appraisal of Studies 

CPAP adherence.  Adherence to CPAP therapy is key to prevent severe cardiovascular 

and neurological complications that could lead to mortality in patients diagnosed with OSA 

(Rotenberg et al., 2016). Multiple studies have revealed consistent CPAP therapy is associated 

with fewer motor vehicle accidents attributable to daytime sleepiness, regular sleep cycles, 

decreased urinary tract symptoms, CVAs, and myocardial infarctions, regulated glucose, 

improved memory, fewer chronic obstructive pulmonary exacerbations and acute heart failure, 

and less musculoskeletal discomfort (Chen et al. 2015; Rotenberg et al., 2016).  The literature 

reported that nonadherent patients have a significant increase in 30 day readmissions for 

pulmonary exacerbations, cerebrovascular complications, and heart failure  (Truong, De Jardin, 

Massoudi, Hashemzadeh, & Jafari, 2018).  In a recent study by Baratta et al. (2018), cigarette 

smoking was an independent predictor of nonadherence to CPAP therapy; in fact, the prevalence 

of poorer adherence was double in smokers than non-smokers.   

Barriers to CPAP adherence. 

Attitudes and beliefs.  Patient education about benefits and complications is encouraged 

strongly, particularly in those diagnosed with mild OSA.  Recent studies have shown a higher 

rate of nonadherence in those patients with mild compared to moderate or severe OSA. One 

common reason reported for nonadherence is not feeling a noticeable difference in health or 

sleeping patterns after two weeks of use.  Other reasons include machine noise, nasal congestion 

and dryness, mouth dryness, and eye and skin irritation (Balachandran et al., 2013; Rotenberg et 
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al., 2016).  Age and marital status are also reported barriers.  In multiple studies, patients under 

the age of 50 have a higher rate of discontinued CPAP therapy at one year follow-up and patients 

with partners are less apt to want to initiate or continue therapy because of stated feelings of 

embarrassment or of being aged or ill (Balachandran et al., 2013).  

Feelings of claustrophobia related to the fear of suffocating or choking is one of the most 

common complaints in CPAP use (Edmonds et al., 2015).  This anxiety is reported to be so 

severe that most patients give up after the first use.  Higher body mass index (BMI), moderate to 

severe OSA, and females (84%) scored higher on anxiety tests for claustrophobia according to a 

one 18-month study of newly diagnosed adults with OSA (Edmonds et al., 2015).  Similar results 

have been found in other studies of CPAP adherence after one year of prescribed therapy 

(Hiensch, Nandedkar, & Feinsilver, 2016).  Balachandran et al. (2013) claim that full face masks 

that require higher pressures may influence patients’ tolerance of use, surprisingly, the type of 

mask used showed no significant increase in anxiety or decrease in CPAP use even when 

multiple mask fittings or straps are required (Edmonds et al., 2015; Hiensch et al., 2016).   

Cost and socioeconomics.  Billings and Kapur’s (2013) long-term prediction of 

adherence study revealed significant differences between race, socioeconomic status, and 

insurance.  Patients found to have lower rates of continued or consistent CPAP use were African 

Americans (AA) and those on Medicaid, which is associated with a low socioeconomic status 

(Balachandran et al., 2013; Billings & Kapur, 2013; Khawaja & Khawaja, 2016).  Although the 

reason that AAs have a higher nonadherence rate and lower daily CPAP use (1.5 hours less) is 

unknown, a shorter sleep cycle and cost factors are theoretical causes (Balachandran et al., 

2013).  A lower socioeconomic status overall is seen in this population, which is associated 

strongly with reduced CPAP use attributable to the cost of therapy, which can range from $200-
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3,500 depending on insurance coverage (Balachandran et al., 2013; Billings & Kapur, 2013; 

Khawaja & Khawaja, 2016). 

Patient-provider relationship.  According to an article in the Journal for Nurse 

Practitioners, short-term follow-up is the key to early assessment of adherence and related 

barriers (Miles, Dols, & Dileo, 2017).  Although research has shown successful CPAP therapy 

regardless of follow-up with a primary care provider or specialist, a significantly higher rate of 

patient satisfaction has been noted when the primary care provider manages CPAP therapy.  

Experts recommend a short-term follow-up within the first several weeks to determine the risk of 

nonadherence.  Although no known studies or clinical improvement projects have provided a 

CPAP protocol for management, various studies have suggested that adherence can be 

determined within two weeks of use and should be reevaluated in 3-6 months and annually 

thereafter (Miles et al., 2017; Rotenberg et al., 2016).  

Interventions to improve CPAP adherence.  Twenty years of a documented decline in 

CPAP adherence has led to studies that focus on patient coaching and behavioral intervention, 

pressure titration, and increased follow-up (Rotenberg et al., 2016).  Six studies of behavioral 

intervention and coaching resulted in an additional average of 1.44 hours of use (Rotenberg et 

al., 2016).  Other interventions, such as softer masks, portable machines, updated pumps that are 

less noisy, and titrating pressures are all mentioned as potential interventions, yet significant 

positive changes in adherence were found to be only 30-60% (Hiensch et al., 2016; Rotenberg et 

al., 2016).   

Discomfort and costs are the top reasons in order of magnitude for continued low 

adherence rates overall, regardless of the interventions mentioned above (Hiensch et al., 2016; 

Khawaja & Khawaja, 2016; Rotenberg et al., 2016).  Edmonds et al.’s (2015) study analyzed 
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claustrophobic tendencies and suggested desensitization as a solution.  Experts in another study 

who surveyed patients’ adherence after the initiation of CPAP therapy also recommended this 

technique (Balachandran et al., 2013).  The success of desensitization in the literature to address 

adherence in CPAP users has led to review the literature on music application.  

Music Application. The history of music as a therapeutic intervention for discomfort 

dates as far back as ancient times and is even mentioned in the writings of the two ancient Greek 

philosophers, Aristotle and Plato (Singh et al., 2009).  According to a systematic review by 

Nilsson (2008), Pythagoras, the sixth century Greek philosopher who also founded geometry, is 

considered to be the founder of music therapy.  It was his belief that music, in addition to a 

special diet, restored and maintained health by creating harmony between the body and soul 

(Nilsson, 2008).  Music can have a physically and emotionally calming effect by guiding the 

body into breathing more slowly and deeply, which helps lower the heart rate and blood 

pressure.  Stress hormone levels also decrease while endorphins increase in the presence of 

calming music (Gale Encyclopedia of Medicine, 2008).  In the 1800s, Florence Nightingale 

discovered the healing powers of music during the Crimean War by experimenting with various 

instruments to create a more beneficial healing environment (Nilsson, 2008).  According to 

Schmid and Ostermann (2010), the rise of holistic interventions in modern society created more 

studies of music’s effectiveness as a non-pharmacological intervention by care providers.  The 

majority of these studies reported positive results of music in the treatment of many acute and 

chronic symptoms, including decreasing anxiety in dementia patients, relieving pain in chronic 

sufferers, alleviating depression in the mentally ill, and lastly, decreasing symptoms of anxiety 

and dyspnea in patients on mechanical ventilation (Schmid & Ostermann, 2010).  The majority of 

the literature has shown significant increases in comfort when music is used as an intervention 
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when the style and the selection meet evidence based criteria for optimal comfort (Bradt & 

Dileo, 2014; Bradt, Dileo, & Potvin, 2013).  

Style.  Consistent with Nightingale’s findings, the majority of the studies have discussed 

three main characteristics of music that must be considered: tempo, pitch, and style (Bradt & 

Dileo, 2014; Burrai, Hasan, Fancourt, Luppi, & Somma, 2016).  One systematic review of 14 

trials showed strong evidence of positive effects on physiology and pathology in patients when 

music met the experts’ recommendations of instrumental music with a tempo of 50-60 beats/min 

and a pitch of 50-60dB (Bradt & Dileo, 2014).  This range is said to generate more comfort by 

mimicking the normal resting rhythm of the human heart (Burrai et al., 2016).  This style of 

music is referred to as sedating or calming, and includes such genres as jazz, classical, country, 

and easy listening (Bhana & Botha, 2014; Bradt & Dileo, 2014; Burrai et al., 2016; Ergin et al., 

2018).   

Information was found regarding the specific type of instruments that provide an optimal 

comforting environment; however, conflicting results were noted.  Nightingale’s studies 

suggested using both woodwind and string instruments and avoiding piano compositions 

(Nilsson, 2008).  From an evidentiary standpoint, it is difficult to determine the credibility of her 

findings because of the lack of descriptiveness or discussion of controls or biases.  A more 

current meta-analysis by Kuhlmann, Kroese, Hunink, and Jeekel (2018) with only a small degree 

of selection bias supported Nightingale’s conclusion that string instruments do indeed have a 

greater effect on both variables overall.  Canga, Azoulay, Raskin, and Loewy (2015) also 

discussed an overview of types of music styles and instrumentation experts have recommended, 

but did not offer a detailed comparison of which instrument has a greater influence. 
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Selection.  Kuhlmann et al. (2018) evaluated the association between music choice and 

timing on pain and anxiety in surgical patients.  Their meta-analysis reviewed 92 randomized 

controlled trials, 81 of which were analyzed.  Data collection was completed before, during, and 

after surgery.  No significant association was noted based on age, gender, type of anesthesia, or 

music choice and timing.  However, patients’ music preference demonstrated a greater and more 

significant decrease in pain and anxiety levels after surgery compared to the pre-selection group, 

thus revealing greater comfort during the recovery process.  Based on this outcome, experts have 

correlated music intervention with faster recovery times and shorter hospital stays (Kuhlmann et 

al., 2018).  Multiple studies have suggested that the effectiveness of the patient’s selection may 

be related to memory recall of prior comforting moments or the selection of music based on 

current physical status or mood (Bradt et al., 2013; Burrai et al., 2016; Singh et al., 2009).  In the 

most positive studies, however, patients were noted to select music that mimic evidence based 

recommendations of tempo of 50-60 beats/min and a pitch of 50-60dB with a calming or 

sedating style (Bradt & Dileo, 2014). 

Music and Comfort. Schmid and Ostermann’s (2010) qualitative synthesis of 11 

international clinical studies reported that the use of home-based music therapy not only 

increased comfort by decreasing symptoms of depression, pain, and anxiety, but also enhanced 

hospice patients’ quality of life.  In addition, the relationship between the caregivers and patients 

improved because of the sharing involved in listening to personal selections of music (Schmid & 

Ostermann, 2010).   

One randomized controlled pilot study that compared progressive muscle relaxation and 

the effectiveness of music therapy found music was an innovative tool that distracted COPD 

patients from feelings of dyspnea and anxiety during exercise, and thus enhanced adherence and 
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exercise capacity (Singh et al., 2009).  The participants included 72 hospitalized adults with a 

recent episode of COPD exacerbation.  The inclusion criteria included: recovery from a recent 

exacerbation of COPD more than seven days previously, medically stable per blood gas values 

and hemodynamics, reported shortness of breath at rest, no use of sympathomimetics, and no low 

cardiac output.  Exclusion criteria were: those taking tricyclic antidepressants or any other 

antipsychotic drugs within the past two months, a dislike for music, hearing or cognitive 

impairment, uncontrolled blood pressure (hyper/hypotension), organ failure, and inability to 

cooperate.  Baseline assessments were taken the day before the study of blood pressure, pulse 

rate, and respiratory rate, as well as dyspnea and anxiety level measurements using the visual 

analogue dyspnea scale and the Spielberger’s state trait anxiety inventory, respectively.  The 

music group listened for 30 minutes through headphones in two separate sessions: morning and 

afternoon.  The relaxation group listened to pre-recorded progressive muscle relaxation (PMR) 

tapes for 30 minutes that instructed them to close their eyes and follow breathing instructions.  

Both the music and PMR groups were found to experience reduced anxiety and dyspnea together 

with physiological measurements.  However, the music group showed greater reductions, thus 

more comfort (Singh et al., 2009).  This study found significant reductions in anxiety and 

dyspnea through physiological measures similar to other peer-reviewed studies (Korhan et al., 

2011; Singh et al., 2009).  

Nilsson’s (2008) large systematic review of 42 randomized controlled trials included a 

total of 3,936 hospitalized patients in the perioperative setting.  Twenty-four of the studies 

evaluated music’s effect on anxiety, 12 of which reported significantly lower anxiety scores.  

Three of the studies measured sedative use and demonstrated its decreased need while music was 

present.  Twenty-seven percent of the patients had reduced heart rates and blood pressure, while 
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38% reported lower respiratory rates.  Two of three noted improved oxygen saturation and 50% 

of the studies demonstrated comfort with presence of lower anxiety and pain (Nilsson, 2008).  

Anxiety levels and physiological responses, including dyspnea measured in ventilated 

patients in multiple randomized controlled trials added to the benefits of music therapy (Bradt & 

Dileo, 2014; Chlan & Halm, 2013; Chlan et al., 2013; Ciftci & Oztunc, 2015; Korhan et al., 

2011).  The subjects’ inclusion criteria were very similar amongst the studies and included: being 

alert, no psychiatric illnesses, able to hear and follow commands, hemodynamically stable, and 

on self-triggering mechanical ventilation modes.  Subjects were assigned randomly to the 

experimental group (Bradt & Dileo, 2014; Chlan & Halm, 2013; Chlan et al., 2013; Ciftci & 

Oztunc, 2015; Korhan et al., 2011).  The control group in one particular study had their curtains 

closed and wore headphones to block out the noise in the intensive care unit and promote 

comfort, but without playing music (Chlan et al., 2013).  Not providing noise-blocking 

headphones was included as a possible limitation in another review study (Thoma et al., 2013).  

All experimental groups were allowed to select music from the researcher’s collection, which 

other studies have encouraged to achieve optimal results (Johnson, Fleury, McClain, 2018).  

Physiological measurements taken in the experimental group before and after the music 

intervention showed decreased physiological responses in respiratory rate, heart rate, and blood 

pressure suggesting increased comfort.  However, the control group showed no significant 

reduction in any measures (Chlan & Halm, 2013; Chlan et al., 2013; Ciftci & Oztunc, 2015).   

In 2014, the Respiratory Relief CD © was used in an inpatient quantitative study at a 

hospital in Michigan (Inner Harmony, 2014).  The study was performed by hospital staff in a 

small intensive care unit.  The length of the study was only for four weeks and included a small 

sample size of 21 patients: CPAP, BiPAP, trach-collar, ventilated, and non-ventilated.  
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Measurements of heart rate, respiratory rate, oxygen saturation levels were taken before and after 

music application.  Comfort was defined as lowered heart and respiratory rate and increased 

oxygen saturation levels.  Results of the study revealed not only overall reduced heart and 

respiratory rates but also increased oxygen saturation, suggesting comfort (Inner Harmony, 

2014).  A large weakness of the study is there is no mention of specifics: age of patients, co-

morbidities, or any medications administered prior to or during the intervention that may have 

altered results.  The study was presented at the 2014 Holistic Nurses Association conference per 

Dr. Jonas (Inner Harmony, 2014)  Multiple attempts were made to obtain a copy of the research 

study from the project site and researcher but to no avail.  Study results and data collection 

graphs were gathered from Dr. Jonas.   

Although the majority of music studies have reported positive results in increasing 

comfort, one study by Packiam, Nottingham, Cohen, Eggener, and Gerber (2018) showed no 

significant difference in anxiety, pain, blood pressure or heart rate between the music and control 

groups.  However, this study did indicate 93% patient satisfaction and enjoyment of the music 

intervention (Packiam, et al., 2018).  Another review also found indistinguishable differences 

between anxiety levels and physiological responses in one study of the human stress response to 

music.  However, the researchers claimed that the results may have been related to the use of too 

great a stressor creating an abnormally high level of anxiety and making it more difficult for 

music to calm.  Further, music was preselected and studies reveal more positive results when 

patients select music due to an association with a positive memory or feeling (Thoma et al., 

2013).   

Another review article on music therapy explored music’s influence on critically ill 

patients’ anxiety and comfort by reviewing studies that measured serum biomarkers: 
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corticotropin, cortisol, epinephrine, and norepinephrine.  Again, this study, which was completed 

at the University of Minnesota, and included critically ill patients diagnosed with respiratory 

disease.  The groups were randomly selected to listen to music or rest quietly for 60 minutes.  

Through careful data analysis using Kruskal-Wallis and Friedman tests, no differences in stress 

response markers were found between the two groups (Chlan & Halm, 2013).  However, the 

researchers mentioned that administration of intravenous sedatives to some of the subjects gives 

misleading data due to medication effects of reduced heart rate and stress hormones.  A larger 

study was recommended to support the reliability of the results of this limited dataset. 

Music and CPAP.  In a 2009 study by Smith, Dauz, Clements, Werkowitch, & Whitman, 

97 patients diagnosed with moderate to severe OSA were placed in a placebo controlled 

randomized study at the University of Kansas Sleep lab.  There were 53 males and 44 females 

enrolled from ages 50 to 83. Both groups had no clinical characteristic differences including 

AHI, OSA severity, chronic illnesses, mental and physical status, mental illnesses, and BMI. All 

the subjects were older (M = 63 years), mostly married males with high school education, had 

moderate to severe OSA, moderate to severe depression, BMI above normal.  AHI mean 

comparison did not reveal one group higher than the other.  Both groups were given instructions 

regarding CPAP use by nurses, along with education handouts about OSA and CPAP.  The 

music intervention group was given music audio tapes and diaries to record CPAP use for four 

weeks.  The audio tape was used at bedtime after turning CPAP machine on and included soft-

spoken instructions to slow, deep breathing and connecting to CPAP along with music at a tempo 

of 60-80 beats per minute.  The placebo group mimicked the music group but the topic was daily 

vitamin intake.  They were given diaries to record daily vitamin intake and audio tapes on 

vitamins to listen to prior to the evening meal (Smith, et al., 2009).  
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The diary was completed for four weeks by each group while the average use of audio 

tapes was two weeks (not significantly different between groups).  The study revealed significant 

CPAP adherence at one month follow up for the music group but no further increase in 

adherence at the three and six month follow up.  The music intervention group, in fact, had an 

89% greater level of adherence than the placebo group at 55% at one month follow up.  The total 

adherence rate for the intervention group at three and six month follow up ranged between 54.5 

to 89%.  The lack of significant changes to adherence at three and six months were blamed on 

poor statistical analysis due to incorrect choice of testing and absence of music variety.  The 

wide range of adherence was due to dropouts from both groups at the six month follow up.  

Nonetheless, the study was deemed positive as music intervention participants (100%) reported 

the music helped to not only relax them for sleep with the CPAP every night but also helped to 

establish a routine of CPAP use.  By the second week of music use, the subjects reported feeling 

relaxed and less fatigued and claimed they would not have tolerated the machine without the 

music (Smith, et al., 2009).  

A more recent study by Messika et al. (2019) researched music effects on patients 

receiving non-invasive ventilation.  This randomized controlled study in France consisted of 113 

patients in acute respiratory failure receiving NIV treatment in three intensive care areas. Groups 

were separated into threes: the first group wore headphones with music playing and a sleeping 

mask, the second group wore insulating headphones and a sleeping mask, the third group only 

received NIV treatment.  The music was selected by the patient based on a questionnaire form 

administered by a caregiver and the volume was set by the patient.  Both experimental groups 

were given 30 minutes of intervention (Messika et al., 2019). 
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A visual Likert-type of scale (0-10) was used to measure respiratory comfort prior to NIV 

and after 30 minutes.  The Peritraumatic Distress Inventory tool and a survey regarding NIV 

satisfaction, discomfort, and trauma was given at discharge and at 90 days after discharge. 

Quality of life was also measured at baseline and at 90 days after discharge with the Hospital 

Anxiety and Depression Scale (HADS) questionnaire and Short Form-36; however, no change 

from baseline measurements were noted at 90 days.  Though there were also no significant 

changes to respiratory discomfort were revealed in the music group, tolerance and adherence of 

NIV were greater, blood pressure readings were lower, and Peritraumatic Distress Inventory 

scores were significantly reduced (less distress).  Furthermore, though significant changes were 

not comparable to baseline measurements, the sloped measurement of respiratory discomfort did 

decrease faster compared to the other two groups.  Limitations discussed included short length of 

music implementation and patient-directed music settings (Messika et al., 2019). 

Tampline et al. (2017) reviewed barriers to use of non-invasive ventilation (NIV), such as 

CPAP.  This qualitative study was based around patients with motor neuron disease who 

transitioned to NIV. High levels of anxiety are commonly due to presence of dyspnea during 

transitioning to NIV.  The researchers provided music-assisted relaxation (MAR) to examine its 

effectiveness on NIV implementation, NIV adherence, anxiety and quality of life.  Data was 

collected at baseline and then at seven days and at three months.  The researchers used a 

prospective, cohort design and gave the participants the option to choose MAR intervention or 

standard care (control group).  Music selection was based on patients’ musical preferences as 

well as evidence based properties shown to facilitate relaxation.  Adherence to NIV use was 

measured using data off the machine’s SD card.  Quality of life and anxiety levels were 

measured through the Assessment of Quality of Life-8D (AQoL-8D) questionnaire and the 
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Hospital Anxiety and Depression Scale (HADS).  A five point Likert scale was also used at the 

end of implementation to determine likelihood of continued adherence (Tampline et al., 2017).  

This study did have limitations including a small, non-randomized sample size with 

personalized NIV settings and music selection.  Presence of any cognitive decline may have 

altered survey results as well since cognitive screenings were not performed prior to the survey.  

Though the HADS data revealed a 1.6 point mean decrease in anxiety at three months from 

baseline, the AQoL-8L measured only a minimum change in quality of life at three months.  

Nonetheless, the study results did reveal a positive and consistent pattern of NIV adherence with 

MAR at seven days and at three months, as well as suggesting music to be a long-term benefit 

(Tampline et al., 2017).   

Music Satisfaction.  All of the articles reviewed discussed patient, family, and/or nursing 

satisfaction attributable to the addition of music as an intervention.  Specifically, Bhana and 

Botha (2014) performed an exploratory, descriptive, and qualitative study on cardiac surgical 

patients.  Patients reported that listening to music was relaxing and pleasant and provided a 

calming environment versus the usual noise of a busy intensive care unit.  The greatest complaint 

was lack of coordination with nursing care and procedures.  Another complaint was the limited 

selection of music in preference to their mood or physical status or that the music session was 

not sufficiently long (Bhana & Botha, 2014).  Family members expressed gratitude for the 

addition of music to comfort their loved ones.  In addition, they stated that they felt closer to the 

patient by listening to the music together, as other studies have discussed as well (Bhana & 

Botha, 2014; Schmid & Ostermann, 2010).  In a review by Chlan and Halm (2013), nurses 

reported greater satisfaction and decreased stress; patients reported the same, as well as greater 

comfort.   
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Notably, there is literature with respect to nursing intervention and their education on 

music intervention.  One cross-sectional study reviewed nurses’ attitudes and their need for 

education on music therapy.  This international study was completed through a nationwide 

survey and included 50% bachelor or higher prepared nurses (Li, Huang, Lai, & Hsieh, 2013).  

Interestingly, the higher the degree, the more positive attitude toward implementing music as a 

nursing intervention.  Researchers believed that this was related to the fact that nurses with 

higher degrees are more prepared to search, critique, and understand peer-reviewed articles on 

the topic.  Nearly 100% of the nurses questioned agreed that music provides a healing, 

comforting environment and has a positive effect on the human body.  The study reported that 

51% felt the need for education on proper patient application, 36% on the psychological and 

physiological effects, and 25% on assessing patients’ needs.  Surprisingly, the majority of the 

nursing staff believed the nursing administration would support the use of music, but would not 

support education or attendance at a program.  There were many limitations to this study.  One 

was its geographic limitation, while the greatest bias was that the sample was non-random (Li et 

al., 2013).   

Summary of Findings 

Data revealed a global burden of sleep apnea, and the treatment carries the potential to 

cause severe anxiety and dyspnea, leading to discomfort and nonadherence.  Literature showed 

music applied in stressful situations generated relaxation and promoted feelings of health.  Upon 

an extensive review, articles were found on the successful use of music in the CPAP population 

specifically (Messika et al., 2019; Smith, 2009; Tampline, et al., 2017).  As a result, this QI 

project proposed to improve the clinic’s current CPAP program by implementing evidence based 
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practice regarding music’s benefits in providing overall comfort to patients with sleep apnea on 

CPAP therapy in the home setting, thus encouraging CPAP adherence. 

The studies found in the literature search revealed the benefits of music in increasing 

comfort in multiple patient areas: inpatient, outpatient, and in-home care (Korhan et al., 2011; 

Nilsson, 2008; Schmid & Ostermann, 2010; Singh et al., 2009; Tamplin, et al., 2017).  The 

reliability of the results of the studies reviewed was addressed by taking physiological 

measurements and using scales or questionnaires both before and after the intervention, which 

revealed largely decreased blood pressure, heart and respiratory rates, and self-reported 

decreased feelings of anxiety and dyspnea.  The credibility of the results of the majority of the 

supporting literature was attributable to the use of randomized controlled trials and application of 

measurement tools with good validity and reliability.  Although these strengths were noted in the 

existing literature, weaknesses were found as well. The weaknesses in the existing literature 

included presence of many inconsistencies in the intervention’s timing, sedative use, data 

collection, and music selection, all of which caused discrepancies in data analysis, and thus 

reflected less than accurate results (Bradt & Dileo, 2014; Chlan et al., 2013; Choi, Lee, & Lim, 

2008; Korhan et al., 2011; Quon, Gan, & Sin, 2008; Singh et al., 2009).  

Theoretical Framework 

The theoretical framework used to guide this project was based on Kolcaba’s (1992) mid-

range theory of comfort.  Assumptions related to comfort theory include: humans desire that 

their basic needs for comfort are met and will seek comfort wherever they can; humans respond 

to complex stimuli holistically; nurses assess patients and family members’ holistic comfort 

needs continuously, intervene with comfort measures, and assess outcomes to provide enhanced 

comfort, and effective nursing care is measured by the holistic outcome of comfort (Kolcaba, 
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1992).  Though no studies were found in the literature search that stated use of Kolcaba’s theory 

to frame CPAP comfort research, this theory matched the intent of the QI project as Kolcaba’s 

theory promotes health seeking behaviors by achieving comfort in all four contexts (Kolcaba, 

1992).  

Kolcaba’s taxonomic structure is a guide to assess, measure, and evaluate the concept of 

comfort in a patient (Kolcaba, 1992).  To evaluate an intervention, it is recommended by 

Kolcaba to adjust the structure according to type of comfort being measured, addressing the three 

types of comfort to maintain validity and reliability: relief, ease, and transcendence.  Table 2 lists 

the taxonomic structure that will be used in this quality improvement project.  All of the 

following concepts and sub-concepts are addressed on the CCQ.  

Table 2 

 

Taxonomic Structure of Comfort 

 Relief Ease Transcendence 

Physical • Pain 

• Dyspnea 

• Insomnia 

• Fatigue 

• Muscle aches 

 

• Comfortable 

mask  

• Relaxes through 

music  

• Sleeps  

• Positions for 

comfort  

• Reports tolerating 

mask  

• Sleeps with 

CPAP for >4 

hours/night 

• Reports comfort  

Psychospiritual • Embarrassment of 

use  of CPAP 

• Anxiety 

• Frustration 

• Relaxes through 

music  

• Reports calm and 

at ease  

Environmental • Bright lights 

• Noisy machine 

• Sleep partner 

• Mask 

 

• Dims lights  

• Closes bedroom 

door  

• Maintains quiet, 

private 

environment  

• Patient able to 

sleep with CPAP 

for >4 hours/night 

Reports pleasant 

environment  

Sociocultural • Family distress 

from lack of sleep. 

• Financial concerns 

• Listens to music 

with sleep partner 

• Learns cost of 

complications 

• Reports support 

from sleep 

partner 
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• Dissatisfaction 

with care 

 

• Participates in 

education session 

 

• Reports 

understanding of 

CPAP education  

• Reports 

satisfaction  

  

 

Description of Conceptual Framework Map 

Many patients on CPAP therapy express feelings of severe stress associated with anxiety 

and dyspnea manifested as discomfort.  The stress on the body creates physical symptoms of 

dyspnea that lead to the psychospiritual discomfort of anxiety.  Specifically, feelings of dyspnea 

increase anxiety, and feelings of anxiety increase dyspnea (Barnett, 2009).  This all results in a 

very uncomfortable experience for the patient involved.  Both lead to sociocultural discomfort 

between the patient and nurse practitioner related to the patient’s dissatisfaction with care 

because of the discomfort she/he experiences.  Environmental discomforts evolve for the patient 

related to the need to wear an apparatus over his or her face to prevent apneic or hypo-apneic 

episodes (Figure 1).  By incorporating music therapy into the clinic’s current management plan, 

the nurse practitioner can provide both physical and psychospiritual comfort.  In addition, 

sociocultural and environmental comfort can be achieved by increasing patient satisfaction with 

nursing care and creating a comfortable, healing environment (Schmid & Ostermann, 2010). 
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Figure 1. Conceptual Framework Map (image created by DNP student) 

Assessment Tool 

 General Comfort Questionnaire.  In 1992, Kolcaba developed the GCQ, a list of 

questions to identify and measure specific patient comfort needs (Kolcaba, 2010).  By 

identifying the patients’ individual needs, nurses are able to apply appropriate interventions to 

provide them with increased levels of comfort (Kolcaba, 1992).  Since the development of the 

GCQ, various reliable and valid adaptations of the tool that allow comfort measurements that fit 

patients at different acuity levels and in diverse inpatient and outpatient settings have been 

created and approved by Kolcaba, such as the Healing Touch Comfort Questionnaire (Dowd, 

Kolcaba, Steiner, & Fashinpaur, 2007).  

The original GCQ includes items measured on a six-item Likert scale with a Cronbach’s 

alpha of .94, similar to adapted comfort instruments that show consistently high reliability 

scores.  Item 4, My anxiety was high, addresses the anxiety expressed by many CPAP users.  A 
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comparison of the Healing Touch Questionnaire to the Verbal Rating Scale (also known as the 

numerical rating scale) revealed pairwise correlations of .74, averaged over 3 times (p = 0.001) 

(Dowd et al., 2007).  This pairwise correlation reveals a significantly strong similarity between 

the tools.  The Numeric Rating Scale was developed in 2007 and is used to measure the amount 

of total comfort a person is experiencing currently, including physical (pain, dyspneic), 

psychological (anxiety, depression, stress), spiritual, and social aspects.  The range for this scale 

is 1-6, in which 1 indicates no comfort at all and 6 indicates greatest comfort possible; reverse 

coding is used for all negative statements (Kolcaba, 2010).   

For this DNP QI project, the Healing Touch Questionnaire (adapted version of GCQ) was 

modified to develop the CCQ as recommended by Kolcoba to adapt to the project’s outcome 

goal.  Each question was modified and approved by Kolcaba to reflect all four contexts of 

comfort.  The Numeric Rating Scale (1-6) was used, along with reverse coding for all negative 

statements.  As instructed by Kolcoba, every question was noted as positive or negative comfort 

indicators to maintain balance across the entire content domain of comfort (Appendix A; 

Appendix B) (Kolcaba, 1991).  

Discussion 

Comfort is a desirable outcome in nursing care and is associated with nursing 

traditionally.  The history of comfort in nursing includes Nightingale’s statement that a nurse’s 

observation is key to providing comfort, saving lives, and increasing health (Kolcaba & Kolcaba, 

1991).  The importance of comfort was emphasized more in the past because of the lack of cures.  

The comfort nurses provided was viewed as not only a necessity, but also a moral duty to 

enhance the patient’s health (Kolcaba, 1992).  Various classifications or definitions of comfort 

have existed throughout the history of the nursing literature.  In 1926, Harmer, as cited by 
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Kolcaba and Kolcaba (1991), defined comfort as being the ideal outcome of good nursing, which 

included not only providing the patient with environmental comfort, but also physical comfort by 

keeping the patient pain free.  In 1935, Goodnow emphasized that a nurse’s quality is judged by 

the ability to keep a patient comfortable, both physically and mentally (Kolcaba & Kolcaba, 

1991). Kolcaba (1992) added social comfort to the previous conceptualizations of comfort.  

Social comfort pertains to financial and informational aspects of social life in addition to 

relationships, whether interpersonal, familial, or cultural (Kolcaba, 1994).   

Project Design/Implementation 

Project Goal  

 The overall goal of the QI project was to develop a nurse-led program to implement 

music therapy with the Respiratory Relief CD © to improve CPAP adherence by increasing 

sleep comfort in patients of a small multidisciplinary clinic.  The expectation for the use of the 

music intervention was an improvement in average nightly hours of CPAP use based on the 

hours provided on the compliance report (Appendix C) and improved scores in the 

postintervention CCQ over baseline (Appendix A).  The proposed project was intended to 

encourage participants to remain adherent to CPAP therapy to prevent cerebrovascular and 

cardiovascular complications.  Patients received a one-to-one education session with the project 

leader to discuss the intervention and its possible benefits, as well as the consequences of 

nonadherence to CPAP therapy.  It was the goal for the education session to become a routine 

part of the nurse practitioner role within the clinic to support adherence.   

Setting 

 The setting for this QI project was a small multidisciplinary clinic of 350 patients in 

Jacksonville, Florida.  Thirty percent of the patients have a history of OSA and were prescribed 
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CPAP machines.  Stakeholders included a physician, nurse practitioner, and chiropractor, who is 

also the clinic owner and director. 

Population 

The population for this project was comprised of adults aged 30 years of age and older 

who were current patients of the multidisciplinary clinic and who were previously diagnosed 

with sleep apnea and prescribed CPAP therapy.  A non-probable convenience sampling 

procedure was implemented to recruit participants who met the selection criteria.  The goal was 

to obtain 50 participants (as recommended by a statistician of Jacksonville University) from the 

target population to participate in the project. 

 Inclusion criteria.  Inclusion criteria included males and females who were diagnosed 

with sleep apnea and prescribed CPAP therapy, were at least 30 years of age, were able to 

communicate and understand the English language in both reading and writing, had at least a 

high school education, and were able to hear. 

 Exclusion criteria.  Exclusion criteria included patients who were diagnosed as 

intellectually disabled, who had an existing diagnosis of dementia or a psychiatric disorder 

(except for depression managed for at least one year), were non-adherent to management, were 

unable to sign a consent form, had a diagnosis of COVID-19, failed COVID-19 screening, or 

were deemed hospice patients.  

Timeline 

This project began on August 2019 and was completed on November 2020. 

1. August 2019 to July 2020 (Planning) 

a) Collaborated with key stakeholders to discuss the significance of the problem and details 

of QI project. 
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b) Performed a literature review to assess current knowledge and substantial findings on 

CPAP adherence and music interventions. 

c) Met with stakeholders to discuss needs assessment performed by the medical providers. 

d) Collaborated with a music therapist with respect to administration of the Respiratory 

Relief CD © and obtain permission to use it in the project. 

e) Obtained permission to use the CCQ. 

f) Developed and wrote project proposal and met with statistician. 

g) Submitted DNP proposal to editor and chairperson to review. 

2. August 2020 to November 2020 (Implementation) 

a) Acquired IRB approval from Jacksonville University. 

b) Trained medical staff. 

c) Recruited patients for QI project, educated patients on music therapy, and obtained their 

consent to be a participant.  

d) Collected baseline data with CCQ and SD card and demographic data from medical 

charts. 

e) Instructed nurse practitioner to educate participants on the CD’s use and give out CD, CD 

player, and handout with step by step instructions. 

f) Implemented Respiratory Relief CD © for 12 weeks. 

3. November 2020 to April 2021 (Evaluation) 

a) Collected and entered postintervention questionnaire and SD data into Excel spreadsheet. 

b) Divided Excel spreadsheet of data into pre- and postintervention groups. 

c) Performed data analysis.  

d) Wrote final DNP manuscript that described outcomes of the QI project.  



DNP QUALITY IMPROVEMENT PROJECT 34 

e) Created PowerPoint presentation of findings. 

f) Presented PowerPoint of QI project and findings to key stakeholders and Jacksonville 

University DNP committee. 

g) Disseminated findings to medical staff at multidisciplinary clinic and to music therapist. 

h) Discussed sustainability of Respiratory Relief CD © with key stakeholders. 

Project Implementation 

 The Plan Do Study Act method, which is commonly used in healthcare for guidance 

towards improvement, was used to guide the steps of this project to document change towards 

quality improvement (Crowl et al., 2015). This QI project used a pre- and post-test design to 

gather measurable statistical outcomes.  The use of a quantitative method evaluated the change 

from baseline in comfort and adherence in the population of adult patients on CPAP therapy who 

met the sampling criteria. 

 Plan.  During a consultation with stakeholders, the problem with CPAP adherence was 

presented by the clinical director and used to guide the planning of this project.  After an 

extensive literature review on music intervention and CPAP adherence barriers, certain music 

was described as an effective means to enhance tolerance of mechanical ventilation and provide 

a comfortable environment for both patients and family members.  Dr. Suzanne Jonas was 

located and it was found that the Respiratory Relief CD © she developed for respiratory patients 

met all of the criteria for style and selection noted in the literature for music intervention to 

promote optimal comfort (Appendix D).  Dr. Jonas is a psychotherapist who specializes in 

Behavioral Medicine, Medical Rehabilitation, and Sound Therapy.  She has been practicing 

music medicine for over 25 years and has published works.  Her music has been applied to 
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studies involving dementia, parkinson’s, cardiac conditions, surgery, stroke, chronic pain, and 

respiratory disease (Inner Harmony, 2014).   

 After consulting with Dr. Jonas, the project idea was presented to stakeholders at the 

clinic in addition to the project chairperson at Jacksonville University.  With mutual support 

from the project chairperson and stakeholders within the clinic, a group meeting was scheduled 

to train the staff on the intervention and to discuss the optimal application methods, cost factors, 

and sustainability.  The mandatory training was a 45 minute presentation at the end of the 

workday on the music intervention followed by a 15 minute question and answer session.  The 

CPAP comfort questionnaire (CCQ) was also presented to stakeholders.  The inclusion and 

exclusion criteria for participants were reviewed with the stakeholders and used to guide the 

recruitment process after editing and consulting with a statistician, and obtaining IRB approval. 

 Do.  Once a list of qualified participants was gathered by the project leader from medical 

records (Health Insurance Portability and Accountability Act [HIPAA] waiver completed), 

participants were contacted by telephone by the project leader to come into the clinic at a 

designated time with their SD card or a print-out of their compliance report (last 90 days) to 

discuss the QI project.  The participants were pre-screened for COVID-19 and other exclusion 

criteria during this telephone call to clear them for participation.  The project leader met with 

each qualified participant individually to discuss the project and obtain consent to participate 

(Appendix E).  Consent forms were kept in a locked cabinet in a locked office and used by the 

project leader to call participants to schedule 12 week visits, then placed back inside the locked 

cabinet.  Once the consent was signed, the participant was given a copy.  Patients received a 5-10 

minute education session with the project leader.  The session included a discussion on OSA 

(prevalence, statistics, treatment), the music intervention and its benefits, as well as 
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consequences of nonadherence to CPAP therapy.  It was the goal for the education session to 

become a routine part of the nurse practitioner role to support adherence.  Then, the participant 

was given the preintervention CCQ to fill out.  The instructions were printed at the top of the 

CCQ form but the project leader stayed in the room to help answer any questions.  Once the 

CCQ was completed, the participant was directed to the nurse practitioner in the clinical room 

where he or she received verbal instructions on using the Respiratory Relief CD © and given the 

CD together with a CD player and a handout with step by step instructions on use. 

The project leader entered AHI and hours used from the CPAP compliance report and 

demographics (age, gender, BMI) from the medical record into a Microsoft Excel (version 16.45) 

spreadsheet (Appendix C; Appendix F).  Patient information was secured using designated 

identification numbers for each participant.  Any identification marker, including project results, 

collection tools, and data analysis, were reported in aggregate form and saved on an encrypted, 

password-protected Microsoft OneDrive for Business (version 6. 21.1) account provided by 

Jacksonville University and protected by an extensive firewall system.  CCQ forms were scanned 

into the project leader’s password protected tablet to enter results into the Microsoft Excel 

spreadsheet and saved on OneDrive (Appendix A).  Then, the CCQ form were shredded, but the 

SD card or paper compliance report was returned to the participant.  The project leader’s contact 

information was provided on the handout and on the copy of the consent form in case of future 

questions or concerns that may arise during the 12-week intervention.  This session took no 

longer than 30-35 minutes. 

For the implementation process in the home, the patient was given these instructions 

(Appendix G):  

Step One: Prepare for sleep (your usual routine). 
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Step Two: Ensure no interruptions.  Recommend using a Do Not Disturb sign on the 

outside of your bedroom door for the entire night and closing the door.  

Step Three: Prepare CPAP machine and CD player for use.  Make sure to check the 

volume of the CD player prior to getting started.  

Step Four: Dim lights or turn lights off and lay in a comfortable position on your bed. 

Step Five: Play the CD for 30 minutes just prior to use of CPAP machine.  Timer is 

recommended.  Remain in bed for the entire 30 minutes and avoid  any type of 

communication or stopping the CD.  Headphones will not be used to avoid any 

discomfort. 

Step Six: Turn CD player off and start CPAP therapy for the night. 

The Respiratory Relief CD © included instrumental music that met the recommended 60-

80 beats per minute for optimal results.  To enhance the sense of comfort, the patient was asked 

to prepare for sleep and dim all lights prior to entering the bed.   

CPAP adherence was reassessed through a review of the compliance report at the end of 

the 12-week intervention, when the music intervention’s effectiveness was also assessed.  

Participants were called via telephone by the project leader at the end of 10 weeks to set up a 

time after 12 weeks to return to the clinic with their SD cards or paper compliance reports.  After 

12 weeks, the participants met with the project leader at the clinic.  The CCQ form was given to 

the participant again to fill out while the project leader entered the AHI and hours used over the 

past 12 weeks from the CPAP compliance report into the Microsoft Excel spreadsheet. This 

information was entered into the same Microsoft Excel spreadsheet previously used (Appendix 

C).  The postintervention CCQ form was scanned and shredded and results were added to the 



DNP QUALITY IMPROVEMENT PROJECT 38 

Microsoft Excel spreadsheet (Appendix A).  The participant was referred to the office staff to 

schedule a follow up visit with the medical staff.  This session took no more than 15-20 minutes. 

 Study.  This QI project used a pre-test and post-test design.  All data was analyzed 

through use of a quantitative method to evaluate the change in comfort and adherence.  The 

dependent variable, comfort, was re-measured using the CCQ and compared to the results of the 

preintervention questionnaire.  The dependent variable, adherence, was re-measured comparing 

the hours used (less then or greater than four) pre- and postintervention.  All data was scored in 

pre- and postintervention groups and entered into the Statistical Package for the Social Sciences 

(SPSS) data analysis program.  Descriptive analyses were used to summarize the collected data 

and establish differences by using paired, two-tailed t-tests.  All data and analysis was forwarded 

to the statistician for consultation.   

 Act.  After the data was analyzed, sustainability of the QI project was evaluated to 

determine the benefit of repeating the project.  An evaluation on how to disseminate the project 

was also completed at this time. It was decided to present a PowerPoint (version 16.45) 

presentation  on the project and findings to key stakeholders.  Because the results revealed an 

improvement in comfort and CPAP adherence using the music intervention, the project leader 

and stakeholders met to discuss sustainability.  Dr. Jonas was also consulted to discuss future 

costs for the clinic to continue to implement the CD’s use.   

Fiscal Considerations 

The proposed project budget included both direct and indirect costs.  Direct costs 

involved consultations with key stakeholders, equipment costs for CD players, and the cost of the 

Respiratory Relief CD ©.  CD players were provided by the clinic at no cost to the patient.  

There were no additional costs for any consultation between key stakeholders and the project 
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leader.  All staff training was given during working hours of the clinic; therefore, salary pay was 

in-kind.  Dr. Jonas offered to provide 50 Respiratory Relief music CDs © at a discounted cost of 

$2 each, which the clinical director agreed to cover.  Indirect costs included printing costs of 50 

consent forms and 100 copies of the CCQ (50 for pre- and 50 for postintervention), which was 

$0.10 per page for black and white copies at Staples copy center, totaling $15 for 50 participants, 

which was paid for by the project leader (Table 3).   

Table 3 

Project Costs 

Costs 

Consultation with Music Expert 

Nurse Practitioner Training (1 hour) 

Physician Training (1 hour) x2 

50 CD players ($20 each) 

50 Respiratory Relief CDs @ $2 each 

50 Consent forms @$0.10 each 

100 CCQ forms @$0.10 each 

Total 

No cost 

$45 

$110 

$1000 

$100 

$5 

$10 

Total $1270 

 

Dissemination 

Communication of the project design, implementation, and findings were presented to the 

medical staff at the clinic and will later be presented to the nursing faculty at Jacksonville 

University.  The DNP student will give a poster presentation of the QI project at Jacksonville 

University’s annual symposium.  In addition, findings will be submitted to both the Virginia 
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Henderson e-Repository via Jacksonville University’s website and to a peer-reviewed journal for 

publication. 

Ethical considerations 

Approval of the project was obtained from the Institutional Review Board (IRB) at 

Jacksonville University.  Approval from the clinic was obtained and a site authorization letter 

was forwarded by the director to the IRB.  Informed consent was obtained from all participants 

selected using an IRB approved consent form.  Before obtaining informed consent, the project 

lead encouraged the participants to ask any questions or express any concerns and ensured that 

they understood that they may withdraw from the project at any time they so choose. The project 

lead provided each participant with a signed copy of the consent.  All original signed consents 

were placed in a locked cabinet in a locked office.  Consents were used to obtain participant 

names in order to call to schedule 12 week visits, but then placed back inside the locked cabinet. 

Confidentiality of patient information was secured using designated identification 

numbers (code) for each participant.  Any identification marker of patients involved, including 

project results, collection tools, and data analysis, were reported in aggregate form and saved on 

an encrypted, password-protected Microsoft OneDrive business account protected by an 

extensive firewall system provided by Jacksonville University.  A password protected personal 

laptop, only accessible by the project leader, was used throughout the data collection process. All 

project-related information was saved in the password protected, cloud-based JU One Drive 

project folder.  All collected information was de-identified outside of consent forms: 

demographics (age, gender, BMI), compliance report data (AHI and hours used), and CCQ 

results.  There were no sensitive information questions in the CCQ. Once the information was of 
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no further use, consent forms were shredded and all of the data was erased completely from 

OneDrive per Jacksonville University protocol. 

Data Collection 

The DNP student gathered the demographics needed on each participant from the 

electronic medical record and entered into a Microsoft Excel Spreadsheet (Appendix F).  

Individual pre- and postintervention data from the CCQ and compliance reports (AHI and hours 

used) were also transferred to a Microsoft Excel Spreadsheet (Appendix C).  A designed code 

was assigned to each participant data to maintain confidentiality throughout the project.  A 

convenience sample size of 50 participants who met the criteria was chosen for the project. 

Project participants were given the Respiratory Relief music CD © and a CD player to 

listen to 30 minutes prior to CPAP use.  The CD was implemented for 12 weeks because the time 

met the DNP QI requirement and is longer than the time that research has shown is the optimal 

probability (at least 90%) for continued adherence (Khawaja & Khawaja, 2016).  The project 

was implemented for up to 12 weeks to determine effects on adherence according to established 

guidelines.  The implementation phase began with a preintervention CCQ completed by the 

participant and included an education session with a nurse practitioner about CPAP adherence 

and music intervention, followed by participant completion of the CCQ again after 12 weeks of 

CD use.  AHI and hours used were also collected again from compliance reports. 

Statistical analysis 

To compare pre- and post-implementation changes, the data was collected on the same 

group of participants.  The results of the project were reported in aggregate.  Summary tables 

(descriptive statistics) provided for all key variables include:  demographics, pre-intervention, 

post-intervention, and CPAP adherence.  Continuous variables were summarized with 
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descriptive statistics (n, mean, standard deviation (SD), minimum and maximum).  Frequency 

count and percentage of participants per gender were provided for categorical data.  The 

descriptive statistics were provided overall and separately for pre- and postintervention. For each 

key variable, t-tests were used to test for significance of the magnitude of the differences 

between pre- and postintervention measures to assess effectiveness of the music intervention. 

 The variables in this QI project were adult patients of the multidisciplinary clinic aged 30 

years or older diagnosed with sleep apnea and prescribed CPAP therapy.  The project variables 

were music, comfort, and adherence.  The independent variable was music.  The dependent 

variable, comfort, was measured using the CCQ.  The dependent variable, adherence, was 

measured according to how many hours used on the compliance report both pre- and 

postintervention.  The dependent variables were ordinal measurements and the descriptive 

statistics were mean, standard deviation, minimum, and maximum.  The outcome variables were 

improved comfort and CPAP adherence.  Demographic variables provided population 

characteristics and helped demonstrate the need for the intervention (Appendix H). 

Data and Descriptive Results 

Tables 

The descriptive statistics of demographics, initial CPAP adherence, preintervention data, 

postintervention data, and differences in CPAP adherence postintervention are summarized in 

Tables 4 through 10. 

Demographics 

There were 32 males (64%) but only 18 females (36%) in this project.  The ages of the 

males ranged from 35-73 years of age. The ages of the females ranged from 55-70.  The overall 

mean age was 61.72 (SD 8.91).  BMI of the group ranged from 25-42 (mean 34.3; SD 3.97), 
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revealing obesity as a probable cause of sleep apnea.  AHI of the participants ranged from 16-45 

(mean 30.04; SD 9.23); therefore, the group had moderate to severe sleep apnea.   

 

Table 4 

 

Overall Initial Demographic Means 

Variable N Mean Std Dev Minimum Maximum 

Age 50 61.72 8.91 32 74 

BMI 50 34.3 3.97 25 42 

AHI 50 30.04 9.23 16 50 

Note: Std Dev: Standard Deviation 

 

Table 5 

 

Overall Initial Means by Gender 

Gender N(%) Variable N Mean Std Dev Minimum Maximum 

Male (1) 32(64% Age 32 60.06 10.23 32 74   
BMI 32 34.41 3.67 26 40   
AHI 32 31.19 8.9 16 48 

Female (2) 18(36%) Age 18 64.67 4.84 55 72   
BMI 18 34.11 4.55 25 42   
AHI 18 28 9.7 16 50 

Note: N: Number of Participants; Std Dev: Standard Deviation 

Comfort data 

 In order to measure level of comfort, a Likert scale (1-6) on the CCQ questionnaire was 

used.  Negative questions were scored reversely to determine a total measurement of comfort 

pre- and postintervention.  The higher the score, the higher the level of comfort.   

 

Table 6 

 

Means of Differences T-tests (pre- and post-)of CPAP Comfort Questionnaire 

Responses and Significance Level 

Variable N Mean Std Dev Minimum Maximum  P-value 

Question 1 50 -2.98 1 -5 -1  <.0001 

Question 2 50 -1 1.26 -4 2  <.0001 

Question 3 50 -0.72 1.5 -4 2  0.0014 

Question 4 50 -3.14 1.2 -5 0  <.0001 
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Variable N Mean Std Dev Minimum Maximum  P-value 

Question 5 50 -2.38 1.34 -5 0  <.0001 

Question 6 50 -2.22 1.3 -4 0  <.0001 

Question 7 50 -0.6 1.09 -3 1  0.0003 

Question 8 50 -1.86 1.21 -4 0  <.0001 

Question 9 50 -2.38 1.24 -5 0  <.0001 

Question 10 50 -1.2 1.03 -3 1  <.0001 

Question 11 50 -2.82 1.17 -5 0  <.0001 

Question 12 50 -2.54 1.25 -5 2  <.0001 

Question 13 50 -0.72 0.73 -2 1  <.0001 

Question 14 50 -0.3 0.91 -2 2  0.0238 

Question 15 50 -3.04 1.11 -5 0  <.0001 

Question 16 50 -0.56 1.3 -4 2  0.0036 

Question 17 50 -2.04 1.24 -4 1  <.0001 

Question 18 50 -2.94 1.25 -5 0  <.0001 

Question 19 50 -2.86 1.21 -5 0  <.0001 

Question 20 50 -0.48 0.97 -3 1  0.001 

Question 21 50 -2.46 1.23 -5 0  <.0001 

Question 22 50 -1.66 1.15 -5 1  <.0001 

Question 23 50 -1.84 1.22 -4 1  <.0001 

Average  -1.86 1.17    0.00602 

Note: N: Number of Participants; Std Dev: Standard Deviation 

Significant difference is concluded if the p-value <0.05 (paired t-test). 

 

Adherence data 

 Adherence was measured reviewing compliance reports both pre- and postintervention. 

Adherence was met when patients were found using their CPAP machines for >4 hours per night 

for 70% of the nights within a 12 week period.  Table 7 shows a mean difference of hours used 

pre- and postintervention.  A significant difference was noted with a mean difference of -2.22, 

SD 1.49 and a p-value <0.0001.  Compliance reports revealed CPAP use >4 hours per night for 

90% of the nights within the 12 week period, which exceeded the benchmark of 70%.  
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Table 7 
 
Changes in CPAP Adherence 

Variable 
 

N Mean Std Dev Minimum Maximum P-value 

Initial_Hours 
 

50 2.22 1.9 0 8  

Post_Hours 
 

50 4.44 1.62 0 8  

Diff_hours 
 

50 -2.22 1.49 -6 0 <0.0001 

Note: N: Number of Participants; Diff: Difference in Hours. 

Significant difference is concluded if the p-value <0.05 (paired t-test). 

 

Discussion 

 Though the sample size was small, the results revealed using music as an intervention can 

aid in increasing patient comfort and CPAP adherence.  The overall CPAP adherence 

significantly increased by 22-80% for 90% of the nights within the 12 week intervention period.  

Additionally, the results of the CCQ showed significantly higher comfort levels post intervention 

compared to baseline results.  By feeling more comfort during music listening and CPAP use, all 

the participants expressed interest in continuing the music intervention.  As a result, the nurse-led 

program objectives were met successfully and plans to continue the program were initiated the 

following week. 

Project Process Objectives 

1. Promote the nurse practitioner’s role by developing a nurse-led program that will 

include education and teaching on music and CPAP therapy, providing the 

Respiratory Relief music CD ©, and follow-up for adherence to treatment. Met: 

Policy was changed by the clinical director to include the nurse practitioner’s leading 

role in educating and providing the CD and monitoring compliance reports.  

2. Deliver a nurse-led program including a patient teaching session on CPAP benefits 

and use of the Respiratory Relief music therapy CD © and analysis of data for 

adherence to CPAP treatment. Met: The program was initiated by the nurse 
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practitioner and put into effect the following week after dissemination of project 

results to the medical staff and clinical director.  

Project Outcome Objectives 

1. Increase the ratings of comfort with CPAP therapy provided by listening to 30 

minutes of recorded music pre- CPAP therapy at bedtime over 12 weeks (90 days) 

and measured using the CPAP Comfort Questionnaire Met: Comfort was significantly 

higher in postintervention CCQ scores as evidenced by an average mean difference of 

-1.86 (SD 1.17) and a p-value of 0.00602.   

2. The second objective was to increase the adherence rate of CPAP therapy to >4 hours 

per night for 70% of the nights within a 12 week period (90 days) for adult patients 

30 years of age and older at one multidisciplinary clinic.  Met: There was an increase 

in CPAP adherence (22% to 80%) significantly greater in the postintervention group 

for 90% of the nights within a 12 week period as evidenced by a mean difference of -

2.22 (SD 1.49) with a p-value <0.0001. All 50 participants showed greater >4 hours 

of CPAP use per night for 90% of the nights within the 12 week period, thus showing 

adequate CPAP adherence to OSA treatment.   

Limitations and Recommendations 

Barriers of the project included validation of use of the CD prior to CPAP use.  The use 

of the Respiratory Relief CD© could only be verified by patients’ verbal report of use versus 

visual validation.  Therefore, it is uncertain if any patients stopped listening to the CD every 

night even though compliance report shows improvement  in CPAP use and CCQ shows greater 

comfort.  Another barrier was the limitation of face-to-face contact due to COVID-19.  First 

contact with patients by the DNP student was made via telephone.  Additional follow-up visits 
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prior to the end of the 12 week implementation may have encouraged even longer use of the 

CPAP machine.  Though it was more time consuming to perform individual education sessions 

with patients due to social distancing guidelines, the sessions mimicked how the nurse-led 

program would be put into practice; therefore, this is considered more of a strength than a 

weakness. 

Major limitations to this QI project included a small sample size and time constraints 

related to the DNP program time frame.  Because of the positive findings involving music and 

CPAP therapy, it is recommended that a larger scale QI project be performed using a pre- and 

post-test design together with patient education performed by nurse practitioners in multiple 

outpatient clinics to establish a stronger evidence base for clinical practice.   

The use of a quantitative research might find associations among music, anxiety, and 

comfort in a population of hospitalized adults on CPAP therapy to determine if the intervention 

is as effective in a different setting and population.  A larger project would also be advantageous 

for administration and health policy because sleep apnea-related costs attributable to 

nonadherence to CPAP use are in the billion-dollar range and involve high mortality risks (CDC, 

2016).  Endorsing music as an element of nursing protocol for CPAP adherence has the potential 

to improve health care outcomes for the OSA population.   

Implications for Practice 

Implications for practice include increasing awareness of music therapy, a simple, non-

pharmacological method, among nurse practitioners, nursing and ancillary staff, and nurse 

educators.  Education provided to staff should include selection of music tempo, proper 

application, and associated benefits.  Discussion of benefits for patients should include potential 

for decreased anxiety and dyspnea and increased comfort and patient satisfaction.  Offering this 



DNP QUALITY IMPROVEMENT PROJECT 48 

education would enhance the use of a non-pharmacological music intervention, advocate nursing 

autonomy within license restrictions, and help build therapeutic nurse-patient relationships and 

improve patient outcomes. 

The benefits of music should also be introduced to advanced nursing practice.  Because 

the advanced nursing role involves prescribing treatment, education should be provided on all 

evidence based interventions for CPAP adherence.  Nonadherent complications should be 

avoided at all possible due to the fact that they lead to enormous direct expenditures, additional 

treatment expenses and mortality/morbidity (CDC, 2016).  Use of this non-pharmacological 

intervention should be prescribed by nurse practitioners for use in the primary care setting as a 

cost-effective intervention. 

Sustainability 

The effectiveness of this QI project was demonstrated by increased comfort through 

improved CCQ scores, as well as reports of increased hours of use of the CPAP machine on the 

compliance report.  All project findings were presented via PowerPoint presentation to clinical 

staff members within the multi-disciplinary clinic as evidence not only to assess patients for 

nonadherence, but also to promote a nurse-led program to use music as an intervention to 

improve adherence within their practice.  Any CDs and CD players were returned to the clinic 

for future use.  Arrangements were made between the clinical director and Dr. Jonas for purchase 

of additional CDs for future use by patients of the project site. 

Conclusion 

The nurse-led program developed in this project is a low-cost, sustainable 

implementation to increase comfort and adherence in patients on CPAP therapy. The results of 

the project revealed a positive relationship between comfort and adherence in patients in the 
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multidisciplinary clinic. An increase in comfort was reported from using the Respiratory Relief 

CD © and 80% of the patients demonstrated an increase in adherence on compliance reports.  

The project results, along with evidence-based literature on music therapy, support the use of 

music in a nurse-led program for monitoring and promoting CPAP therapy in the home. 
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Appendix A 

 
CPAP Comfort Questionnaire 

Thank you VERY MUCH for helping me in my project of the concept COMFORT in CPAP therapy with music.  Below are 

statements that may describe your comfort during CPAP use.  Six numbers are provided for each question; please circle the number 

you think matches your feeling most closely.  Relate these questions to your comfort during CPAP use. 

  Strongly Agree              Strongly Disagree 
1. I felt calm. 1 2 3 4 5 6 

        

2. I need to be better informed about sleep apnea. 1 2 3 4 5 6 

        

3. My family helps me cope with sleep apnea. 1 2 3 4 5 6 

        

4. My anxiety was high. 1 2 3 4 5 6 

        

5. The noises kept me from resting. 1 2 3 4 5 6 

        

6. I felt out of control. 1 2 3 4 5 6 

        

7. The environment around me was pleasant. 1 2 3 4 5 6 

        

8. I was afraid to go to sleep. 1 2 3 4 5 6 

        

9. I felt lousy. 1 2 3 4 5 6 

        

10. I felt good about myself. 1 2 3 4 5 6 

        

11. I felt fatigued. 1 2 3 4 5 6 

        

12. I was able to sleep well. 1 2 3 4 5 6 

        

13. Life felt worthwhile. 1 2 3 4 5 6 

        

14. The temperature in the room was fine. 1 2 3 4 5 6 

        

15. I woke up frequently. 1 2 3 4 5 6 

        

16. I felt supported in my decision to use CPAP therapy. 1 2 3 4 5 6 

        

17. My body was relaxed. 1 2 3 4 5 6 

        

18. The mask kept me from resting. 1 2 3 4 5 6 

        

19. I felt like I was suffocating. 1 2 3 4 5 6 

        

20. The bed was comfortable. 1 2 3 4 5 6 

        

21. I felt at peace. 1 2 3 4 5 6 

        

22. My muscles ached from limited positioning. 1 2 3 4 5 6 

        

23. My mouth and throat felt dry. 1 2 3 4 5 6 
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Appendix B 

Questionnaire adapted from Katherine Kolcaba’s General Comfort Questionnaire 
 

From: Kathy Kolcaba (kathykolcaba@yahoo.com)  

Sent: Mon 10/03/11 5:36 PM 

To:  tdavis36@jacksonville.edu 

I would recommend using both the HCQ and the Verbal Rating Scale (on my site) for your project.  Compare 

them for concurrent validity.  You have my permission to use both. 

 

Dr. K 

  

Dr. Kathy Kolcaba 

Associate Professor (Emeritus) 

The University of Akron 

Adjunct Faculty, Ursuline College 

www.TheComfortLine.com 

Hello Tina, You have my permission to use the modified Hospice Questionnaire, but you will want to change 

the title for your project.  With the two social items deleted, you probably don’t have a balanced overview of 

holistic comfort, if you plotted it on a grid.  So, you will want to provide the rationale for that change in your 

proposal.  Also, I think “Verbal Rating Scale” is a better name for the second instrument.  For more sensitivity, 

you could substitute the numerical rating scale that I have attached. 

 

Good luck! 

Dr. K 

  

Dr. Kathy Kolcaba 

Associate Professor (Emeritus) 

The University of Akron 

Adjunct Faculty, Ursuline College 

www.TheComfortLine.com 

  

http://www.thecomfortline.com/
http://bl150w.blu150.mail.live.com/mail/
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Appendix C 

Comfort and Adherence Measurement 

 Initial 

CCQ 

Post 

CCQ 

Initial  

Hours Used  

Post 

Hours Used 

     

     

     

     

     

     

     

     

     

Total group results     
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Appendix D 

Permission and Consultation with Dr. Suzanne Jonas 

 

Dear Tina, 

 

I’m so delighted that you would like to use one of my audio programs in your project! 

And I appreciate your asking permission to use and to also include credits.  I know that many of my programs 

get used without my knowing and thereby I miss out on the outcomes, whatever it is. 

 

As I read what you will be measuring on your pre and post survey, I would suggest that you use the Respiratory 

Relief program.  It was designed to decrease many of the symptoms you will be measuring and has also been 

used in a small study where it demonstrated decreased heart rate and respiration rate and increased O2 levels.  

Many of my own clients find it soothing and relaxing. 

 

Of course, it would be wonderful to have 2 music intervention groups - one using Respiratory Relief and one 

using the Sleep Apnea to compare results!       

 

If I can be of any assistance with your study, just let me know. 

 

May your life be filled with Love, Laughter, and MUSIC! 

 

Suzanne 

 

Suzanne Jonas, Ed.D. 

www.InnerHarmonyHealthCenter.com 

www.MusicalMedicine.net 

www.BabyHeartSongs.com 
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Dear Tina, 

 

I was thinking about you just recently wondering how you were and if your study was underway yet. 

We are doing well here in TN. Living in a rural area has its advantages. 

As for the study: it was done by some nurses at Providence Hospital in Novi MI in 2014. 

They had been through one of my day long trainings in Music Medicine. 

The charts they sent me (attached) were going to be presented at a Holistic Nurses Assn. 

conference as a poster. I do not know whether it went on to be published anywhere. 

As you can see from their charts, the Respiratory CD made a significant difference in the patients 

heartrate, respiratory rate, and O2 saturation levels. 

 

 

 
 

I have had no recent contact with the hospital, etc., but here is the contact I had at that time. 

I don't know whether she is still there or not. 

Grace Guiqin <guiqinprc@hotmail.com> 

Sorry I can't be of more help. 

 

May your life be filled with Love, Laughter, and MUSIC! 

 

Suzanne Jonas, Ed.D. 
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Appendix E 

 

 
INSTITUTIONAL REVIEW BOARD (IRB): 

INFORMED 

ADULT CONSENT  

Quality Improvement 

 

Project Summary 

 

Title of the Project:   A DNP Quality Improvement Project to Develop a Nurse-led Program to Implement and 

Evaluate the Effectiveness of Music on Comfort and Adherence to Continuous Positive Airway Pressure Therapy 

in the Adult Population of a Small Multidisciplinary Clinic    

 

Project Leader: Tina Davis, MSN, APRN, FNP-C, Jacksonville University 

 

Faculty Advisor: Ashlee Loewen, DNP, APRN, FNP-C, Jacksonville University; (904)256-8926; 

aloewen@ju.edu; Shiva Gautam, Ph.D (Biostatistician) Jacksonville University 2800 University Blvd. N., 

Jacksonville, Fl 32211; sgautam@ju.edu 

 

You are being asked to take part in a clinical improvement project.  Before you decide whether or not to 

participate, please read the information below and feel free to ask questions about anything you do not understand.  

Participation in this project is voluntary.  

 

The purpose of the project is to apply and evaluate the use of the Respiratory Relief music CD © to address the 

most commonly reported barrier to CPAP use: discomfort.  The Respiratory Relief music CD © was developed by 

Dr. Suzanne Jonas, an expert in music’s healing effects on the body.  

 

After you sign the consent form, you will be asked to fill out a questionnaire about comfort.  You will have an 

education session on music and CPAP therapy lasting 5-10 minutes.  The project leader will record your 

compliance report (last 90 days) from your SD card from your CPAP machine or your printout of your 

compliance report. You will be given a Respiratory Relief music CD © and a CD player to take home with you 

and written instructions on how to use it.  This session should take no more than 30-35 minutes. After 12 weeks, 

you will be asked to return to the clinic for another 15-20 minute session to fill out another questionnaire. Again, 

you will bring your SD card or your printed compliance report (last 90 days).  

 

If you decide to be in the project, I will collect the following information from your medical records and your 

CPAP report: age, sex, height and weight, your sleep apnea index and hours used.  To maintain confidentiality, 

your personal information will be assigned a number rather than your name, and will be saved on an electronic 

spreadsheet.  The project records will be kept private and confidential to the extent permitted by law.  All 

information will be saved on a coded, password-protected Microsoft OneDrive business account protected by an 

extensive firewall system provided by Jacksonville University.  A password protected personal laptop, only 

accessible by the project leader, will be used throughout the data collection process. All project-related 

information will be saved in the password protected, cloud-based JU One Drive project folder. Your consent form 

will be placed in a locked cabinet in a locked office only reachable by the project leader.  Once the information is 

of no further use in the project, the consent forms will be shredded and all of the information will be erased from 

One Drive per Jacksonville University protocol, The information acquired from this project may be used in a 

journal article and presentation at Jacksonville University.  Again, no identifiable information (such as your name) 

will be used. 
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There are no known major risks associated with this project.  A potential minimal risk is the possibility of breach 

of confidentiality.  However, several measures have been taken to reduce this particular risk.  The project findings 

will be reported as group findings to protect your identity, and will not influence you as a patient of the clinic.  

Knowledge gained from the project will be shared and listed below.  

 

You may benefit directly from being in this project through improved CPAP use.  Others may benefit from this 

project through increased knowledge of music and CPAP therapy and the risks involved with lack of use, as well 

as improved CPAP use.  The investigators are expected to benefit by being able to report project results to the JU 

Keigwin School of Nursing faculty, submit project findings to a nursing journal for publication, and/or submit to a 

professional nursing organization to present the project results to an audience. 

 

If you decide to participate in the project, it should be because you really want to volunteer.  You will not lose any 

services, benefits, or rights you would have normally if you choose not to volunteer.  If you are a patient, nothing 

about your medical status or services will change regardless of your decision.  

 

If you are interested in learning more about the project, please continue to read below.  If you are not interested, 

you may stop here.  

 

Thank you. 
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INSTITUTIONAL REVIEW BOARD (IRB): 

INFORMED 

ADULT CONSENT  

Quality Improvement 

 

 

READABILITY SCORE:  11.6 

 

PARTICIPANT’S NAME (Print):           

 

TITLE OF THE PROJECT: A DNP Quality Improvement Project to Develop a Nurse-led Program to Implement 

and Evaluate the Effectiveness of Music on Comfort and Adherence to Continuous Positive Airway Pressure 

Therapy in the Adult Population of a Small Multidisciplinary Clinic   

 

PROJECT LEADERS:           

Tina Davis, MSN, APRN, FNP-C 

Jacksonville University; (904) 536-0393, tdavis36@jacksonville.edu 

 

Ashlee Loewen, DNP, APRN, FNP-C (Faculty Chair) 

Jacksonville University Keigwin School of Nursing 

2800 University Blvd N., Jacksonville, Fl 32211; (904) 256-8926; aloewen@ju.edu 

 

Shiva Gautam, Ph.D (Biostatistician) 

Jacksonville University 

2800 University Blvd. N., Jacksonville, Fl 32211; sgautam@ju.edu 

 

 

PROJECT LEADERS’ STATEMENT: 

We are asking you to participate in a scholarly project.  The purpose of this consent letter is to give you the 

information you will need to help you decide whether to participate.  Please read this form carefully.  You may ask 

questions about the purpose of the project, the possible risks and benefits, and anything else about the project or this 

form that is not clear.  When we have answered all of your questions, you can decide whether you want to participate 

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: 

The purpose of the project is to apply and evaluate the use of the Respiratory Relief music CD © to address the 

most commonly reported barrier to CPAP use: discomfort.  The Respiratory Relief music CD © was developed by 

Dr. Suzanne Jonas, an expert in music’s healing effects on the body.  

  

 

PROCEDURES:  (What is expected from the participant):  

 After you sign the consent form, you will be asked to fill out a questionnaire about comfort.  You will have an 

education session on music and CPAP therapy. The project leader will record your compliance report (last 90 

days) from your SD card from your CPAP machine or your printout of your compliance report. You will be given 

a Respiratory Relief music CD © and a CD player to take home with you and written instructions on how to use 

mailto:tdavis36@jacksonville.edu
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it.  This session should take no more than 30-35 minutes. After 12 weeks, you will be asked to return to the clinic 

for another 15-20 minute session to fill out another questionnaire. Again, you will bring your SD card or your 

printed compliance report (last 90 days).  

 

If you decide to be in the project, I will collect the following information from your medical records and your 

CPAP report: age, sex, height and weight, your sleep apnea index and hours used.  To maintain confidentiality, 

your personal information will be assigned a number rather than your name, and will be saved on an electronic 

spreadsheet.  The project records will be kept private and confidential to the extent permitted by law.  All 

information will be saved on a coded, password-protected Microsoft OneDrive business account protected by an 

extensive firewall system provided by Jacksonville University.  A password protected personal laptop, only 

accessible by the project leader, will be used throughout the data collection process. All project-related 

information will be saved in the password protected, cloud-based JU One Drive project folder. Your consent form 

will be placed in a locked cabinet in a locked office only reachable by the project leader.  Once the information is 

of no further use in the project, the consent forms will be shredded and all of the information will be erased from 

One Drive per Jacksonville University protocol, The information acquired from this project may be used in a 

journal article and presentation at Jacksonville University.  Again, no identifiable information (such as your name) 

will be used. 

 

If you have any questions now or at any time during the project, you may contact Project Leaders. 

 

BENEFITS OF THE PROJECT:  

You may benefit directly from being in this project through improved CPAP use.  Others may benefit from this 

project through increased knowledge of CPAP therapy and risks of lack of use of CPAP, as well as benefits of 

improved CPAP use and use of music therapy.  The project leader is expected to benefit by being able to report 

the project results to the JU Keigwin School of Nursing faculty, submit project results to a nursing journal for 

publication, and/or submit to a professional nursing organization to present the project results to an audience. 

Knowledge acquired from the project will be shared with the Department of Nursing and Jacksonville University. 

 

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

 

RISKS OF THE PROJECT:  

There are no known major risks associated with this project.  A potential minimal risk is the possibility of breach 

of confidentiality.  However, several measures have been put into place to reduce this risk.  The findings will be 

reported as group data to protect your identity and will not influence your care as a patient of the clinic.     

 

COSTS/COMPENSATION:  

You will not have to pay to take part in this project.  There is no compensation for participation in the project.  

 

ALTERNATIVES TO PARTICIPATE IN THE PROJECT:  

The alternative to participating in this project is not to participate.  

 

CONFIDENTIALITY:  

Records or data obtained as a result of your participation may be reviewed by the project leader and/or the 

Jacksonville University’s Institutional Review Board. However, they are obligated legally to protect any identifiable 

information from public disclosure, except where disclosure is required by law.  Thus, these records will be kept 

private to the extent permitted by law.  Further, other Jacksonville University officials have the legal right to review 

records, and they will protect the secrecy (confidentiality) of these records to the extent the law allows.  Your 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.  
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I plan to publish the results of this project.  To protect your privacy, I will not include any information that may identify 

you.  

 

Your name and other information that can identify you directly will be deleted from the data collected as part of the 

project.  I will not share your data with other investigators. 

 

To conduct this project, I will need access to your medical records.  Once the information is of no further use, 

consent forms will be shredded and all data will be erased from OneDrive per Jacksonville University protocol.  The 

information acquired from this project may be used in a journal article and presentation.  Again, no identifiable 

information (such as your name) will be used. 

 

CONFLICT OF INTEREST:  

In general, presenting results helps advance a scientist’s career.  The project leader may benefit if the results are 

presented at scientific meetings or published in scientific journals.  

 

RIGHT TO PARTICIPATE OR WITHDRAW:  

You are free to withdraw from this project at any time without penalty and without losing any benefits.  As applicable, 

you will be provided with any significant new findings developed during this project.   

 

If you decide to withdraw from this project for any reason, you should contact Tina Davis at 904-536-0393.  If you 

choose to tell the project leader why you are leaving, 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 your data that have been collected.  In addition, 

the project leader may retain and use the 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 project 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 are unable to keep 

appointments.   

 

CONSENT TO PARTICIPATE:   

I have been informed about this project’s purpose, procedures, possible benefits, and risks, as well as the alternatives 

to participating in the project.  I have been given the opportunity to ask questions before I sign, and I have been told 

that I can ask other questions at any time.  I understand that my consent does not eliminate any of my legal rights.  I 

also understand that nothing in this consent form is intended to replace any applicable federal, state, or local laws. 

 

By signing this form, I agree voluntarily to participate in this project.  I am not waiving any of my legal rights.  I will 

receive a copy of this form.   

 

 

              

Participant’s Printed Name   Participant’s Signature    Date 

 

 

Person Obtaining Consent and Authorization: 

 

 

              

Printed Name     Signature    Date 
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Appendix F 

 

Demographics 

ID 

Number 

Age Gender  BMI AHI Consent 
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Appendix G 

 

FLYER

 

 

A Project to Evaluate Music on Comfort and CPAP Use in the Adult 

Population of a Small Clinic 

 

The purpose of this project is to 

 

 

 

Thank you for 

participating in this quality 

improvement project! 

promote comfort by listening to the 

Respiratory Relief music CD . It is the 

goal of this project to develop a nurse-led 

program to use the CD to not only 

increase comfort but also to increase 

overall CPAP use to meet guidelines to 

four hours a night for 70% of the nights 

for 12 weeks. 

 
 
 
 
 
 
 
 
 

 

 

Music Therapy 
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Step One: Prepare for sleep (your usual routine). 

 

Step Two: Ensure no interruptions. Recommend using a Do Not Disturb sign 

on the outside of your bedroom door for the entire night and closing the door. 

Step Three: Prepare CPAP machine and CD player for use. Make sure to 

check the volume of the CD player prior to getting started. 

Step Four: Dim lights or turn lights off and lay in a comfortable position on your bed. 

 

Step Five: Play the CD for 30 minutes just prior to use of CPAP machine. 

Timer is recommended. Remain in bed for the entire 30 minutes and avoid any 

type of communication or stopping the CD. Headphones will not be used to avoid 

any discomfort. 

Step Six: Turn CD player off and start CPAP therapy for the night. 
 
 
 
 
 

 
 

Tina Davis, MSN, APRN, FNP-BC 

JACKSONVILLE UNIVERSITY 
904-536-0393 

 

This study is being conducted under the direction of Dr. Ashlee Loewen, Faculty, Jacksonville University. 

The project was approved by the Jacksonville Institutional Review Board (JU IRB # 2020-047). 
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Appendix H 

 

Variables 

Variable SPSS CODE Level of 

Measurement 

Statistical Test 

Independent: Music  Nominal Frequency, 

percent, mode  
   

 

Dependent: 

1. Comfort level 

preintervention 

(1-6) 

COMFORT PRE Ordinal Frequency, 

percent, mode, 

median, range, 

mean, standard 

deviation 

2. Comfort level 

postintervention 

(1-6) 

COMFORT POST Ordinal Frequency, 

percent, mode, 

median, range, 

mean, standard 

deviation 

3. Adherence 

preintervention 

(<or>4 hours) 

ADHERENCE PRE Ordinal Frequency, 

percent, mode, 

median, range, 

mean, standard 

deviation 

4. Adherence 

Postintervention 

(<or>4 hours) 

ADHERENCE POST Ordinal Frequency, 

percent, mode, 

median, range, 

mean, standard 

deviation 

 

Demographic 

Variable 

Level of 

Measurement 

Rationale Possible Range 

of Values 

Timeframe 

for Collection 

 Age Interval To generalize 

population 

 18-100  Onset of 

intervention 

 Gender Dichotomous To generalize 

population 

 0=male 

1=female 

 Onset of 

intervention 

BMI Interval To generalize 

population 

15-50 Onset of 

intervention 

AHI Index Interval To generalize 

population 

5-15= mild 

15-30=moderate 

>30= severe 

Onset of 

intervention 

     

 

 


