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ABSTRACT 

SHELBY L. GARNER 

A RETROSPECTIVE STUDY OF SLEEP BREATHING DISORDER THERAPIES 
AND TREATMENT ATTITUDES AMONG ADULT 

HEART FAILURE PATIENTS 
 

AUGUST 2012 

The purpose of this study was to determine if the use of positive airway pressure [PAP] 

for sleep breathing disorder [SBD] in a heart failure population would improve quality of 

life [QOL] and cardiovascular endurance as compared to the use of nocturnal oxygen 

therapy, and to examine health attitudes related to compliance with recommended 

treatment for SBD.  A retrospective chart review was completed to determine models and 

variables for predicting improvements in QOL and cardiovascular endurance.  The 

Minnesota Living with Heart Failure® Questionnaire [MLHFQ] was used to assess 

perceived QOL and the Six Minute Walk Test [6MWT] was used to evaluate 

cardiovascular endurance. Measures were taken at baseline and six months after 

treatment with PAP or nocturnal oxygen therapy. An analysis to determine the 

relationship between the NYHA classification of heart failure and participant QOL was 

also conducted.  Additionally, demographic data was collected to examine the population 

and qualitative analysis was used to study health attitudes related to SBD treatment 

modalities chosen.  Two statistically significant models were found to be predictive in 
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estimating QOL and cardiovascular endurance six months after treatment for SBD 

(p<.05, p<.01).  Although both groups improved in distance walked and perceived QOL, 

individuals treated with PAP had statistically significant increases in distance walked 

(p<.01) when compared to the nocturnal oxygen therapy group.  There was no 

statistically significant relationship between NYHA classification of heart failure and 

participant QOL (p=.903).  Men were more likely to comply with recommended PAP 

treatment and themes associated with refusal of PAP treatment included the 

inconvenience associated with an overnight sleep study, perception of being too old, 

complications related comorbidities, and cost. Findings contribute to evidence of PAP as 

the recommended treatment for SBD.  Descriptive and inferential findings can aid the 

health educator and healthcare provider in identifying treatment options and barriers 

associated with compliance for the patient with combined SBD and heart failure. 
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CHAPTER I 
 

INTRODUCTION 

Heart failure is a significant problem in the United States.  Almost six million 

Americans had heart failure in 2006, and about 670,000 more are diagnosed each year 

(Centers for Disease Control and Prevention [CDC], 2012). Heart failure can be 

complicated by a variety of comorbidities including sleep breathing disorders [SBD].  

Recent literature suggests a high prevalence of SBD’s in the heart failure population 

(Ferreira et al., 2010; Oldenburg et al., 2007). Heart failure confounded with a SBD can 

lead to decreased quality of life [QOL], increased mortality and morbidity, and increased 

use of health care services (Ferreira et al., 2010; Principe-Rodriquez, Strohl, 

Hadziefendle, & Pina, 2005).  Adequate sleep is an important health determinant.  Sleep 

health was recently added to the Healthy People 2020 goals and objectives in an attempt 

to educate the public on how treatment of SBD can improve health outcomes and QOL 

(2012).  Research indicates SBD’s are currently under-diagnosed in the heart failure 

population (Ferreira et al., 2010; Principe-Rodriquez et al., 2005).  The use of evidence 

based treatment for SBD has increased improved health outcomes in the heart failure 

population (Zhao et al., 2011). 

Statement of the Purpose 

 The purpose of this study was to determine if the use of positive airway pressure 

[PAP] for SBD’s in a heart failure population would improve QOL and cardiovascular 
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endurance as compared to the use of nocturnal oxygen therapy. Additionally, the purpose 

of the study included examination of health attitudes related to compliance with 

recommended treatment for SBD. 

Theoretical Foundation 

The Health Belief Model [HBM] was selected as a theoretical framework to 

examine health beliefs related to compliance with referrals and treatment for SBD in the 

heart failure population.  According to Hochbaum (1958), the HBM originated to explain 

gaps in participation for disease prevention and detection and was later expanded to 

examine individuals’ responses, behaviors and compliance related to health care provider 

recommendations.  The HBM can be used to predict why individuals engage in behavior 

change to prevent, detect, or treat a condition or disease (Champion & Skinner, 2008).  

Important HBM constructs include perceived susceptibility, perceived severity, perceived 

benefits, perceived barriers, cues to action, and self-efficacy.  Perceived susceptibility 

deals with a person’s belief about their chances of being at risk for or experiencing a 

health problem.  Conducting prevalence studies and educating heart failure patients on 

the likelihood of SBD’s as co-morbidities are examples of interventions conducted by the 

health educator for this construct.  Perceived severity encompasses a person’s belief 

about the seriousness and extent of the health problem (Champion & Skinner, 2008).  

Educating patients on the severity of combined heart failure and SBD, which can cause 

increased mortality, increased healthcare costs and decreased QOL, is a proposed 

intervention associated with this construct (Ferreira et al., 2010; Principe-Rodriquez et 
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al., 2005).  Perceived benefits involve the belief in the positive outcomes associated with 

reducing risk associated with the condition or disease (Champion & Skinner, 2008).  

Zhao et al. (2011) found statistically significant improvements (p=0.001) in daytime 

sleepiness symptoms after one month of continuous positive airway pressure [CPAP] 

therapy in patients with coronary heart diseases, including heart failure.  Sharing these 

benefits with the heart failure client could increase adherence to the recommended 

treatment.  The construct of perceived barriers is explained by Champion and Skinner 

(2008) as an individual’s belief in the real costs of the recommended action.  According 

to the University of Maryland Medical Center [UMMC] (2011) many people become 

frustrated in the beginning stages of CPAP therapy and complain of being uncomfortable 

with ill-fitting masks.  However, if treatment is continued and care is taken with fitting 

the mask, most patients are relieved of the uncomfortable symptoms (UMMC, 2011).  

Education and support during the beginning stages of CPAP therapy are key interventions 

related to the perceived barriers construct.   

The cues to action construct is defined as strategies to begin readiness (Champion 

& Skinner, 2008).  The application of this construct involves the provision of information 

to increase awareness and the use of reminder systems.  The goal of the health educator is 

to educate the patient so that the perceived benefits outweigh the perceived threats.  The 

UMMC (2011) recommended that patients join support groups and have follow-up 

interventions by a nurse, especially during the first two weeks of CPAP therapy.   
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According to Champion and Skinner (2008), the construct of perceived self-

efficacy was added to the HBM in 1988.  This construct deals with the individual’s 

confidence in his or her ability to take action (Champion & Skinner, 2008).  The 

application of this construct includes setting goals, providing verbal reinforcement, and 

demonstrating positive behaviors.  Comparing baseline and 6-month follow-up data after 

treatment with CPAP using QOL and functional limitation tools will provide patients 

individualized information that can be used to set goals and reinforce the benefits of 

treatment.   

Other variables within the HBM are described as modifying factors and include 

age, gender, ethnicity, personality, socioeconomics, and knowledge (Champion & 

Skinner, 2008).  These variables can influence behaviors related to health and ultimately 

health outcomes.  The health educator must assess and incorporate these variables into 

the patient’s plan of care.  According to Eliopoulos (2010), many elderly individuals with 

heart failure live on a fixed income and take multiple expensive medications.  If the 

health educator provides evidence to the patient that supports decreased cost associated 

with CPAP treatment for SBD, it might influence the patient’s compliance with 

recommended care.  Additionally, the health educator must assess the patient’s education 

level when developing the plan of care to ensure educational materials are written on a 

level that is easily understood by the patient. 
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Hypotheses 

The null hypotheses for this study were: 

1. Among the participants with heart failure and SBD, type of therapy used (PAP 

or nocturnal oxygen), baseline QOL measure, and New York Heart 

Association [NYHA] classification of heart failure will be neither predictive 

nor protective of QOL measure at six months.  

2. Among the participants with heart failure and SBD, type of therapy used (PAP 

or nocturnal oxygen), baseline endurance measure, and NYHA classification 

of heart failure will be neither predictive nor protective of endurance at six 

months.  

3. There will be no significant relationship between the NYHA classification of 

heart failure and participant QOL.  

Research Questions 

Research questions for the proposed study included: 

1. What are the demographics (age, gender, ethnicity, NYHA Classification and  

comorbidities) of individuals with combined SBD and heart failure? 

2. What are the attitudes and reasons given by participants with heart failure who 

refuse the recommended treatment for SBD? 
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Delimitations 

The delimitations for this study were: 

1. Participants received treatment at the Heart Failure Clinic at The Medical 

Center of Plano [TMCP] and have a current diagnosis of heart failure NYHA 

class 1-4.   

2. Participants screened positive for a SBD at some point during treatment and 

will have received at least one type of treatment for the SBD: nocturnal 

oxygen therapy, or PAP.   

3. Participants completed the Minnesota Living with Heart Failure® 

Questionnaire [MLHFQ], and the Six Minute Walk Test [6MWT] upon initial 

clinic admission, then repeated after six months. 

Limitations 

The limitation for this study was: 

A non-probability convenience sampling of secondary quantitative data was 

utilized for this study.  Due to the small sample size, all participants who met inclusion 

criteria were included in the study and categorized into one of two nonequivalent groups, 

which lacked randomization. The limitation of this sampling procedure will influence the 

ability to estimate the value of characteristics in the target population resulting in a lack 

of generalization of the outcomes of the study to the general population (Grembowski, 

2001).    
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Assumptions 

The assumptions for this study were: 

1. All participants were able to read or understand the questions used in the 

study instruments, and that all participants responded honestly to all 

questionnaires and outcome questions.  

2. Individuals who administered the outcome instruments were trained and 

experienced in the administration methods; and individuals who recorded 

outcome measure results in the medical record did so accurately and honestly. 

Definition of Terms 

Heart Failure - Heart failure is a chronic, progressive condition in which the heart muscle 

is unable to pump enough blood through the heart to meet the body's needs for blood and 

oxygen (American Heart Association [AHA], 2012a). 

Sleep Breathing Disorder – Sleep disturbances produced by abnormal breathing patterns 

including a wide spectrum of diseases (Mayo Clinic, 2012).  These may include 

obstructive sleep apnea [OSA] and central sleep apnea [CSA]. 

NYHA Classification of Heart Failure – Classification system used to stage heart failure 

based on symptoms and activity.  Includes classes I-IV (AHA, 2012b).  

QOL – a broad, multifaceted, subjective phenomenon involving the sense of well-being 

with physical, psychological and social aspects of life (Sneed, Paul, Michel, VanBakel, &  

Hendrix, 2001). 
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Cardiovascular endurance -  A person’s ability to continue physical activity while getting 

energy from the aerobic system  (Health Guidance, 2012). 

Nocturnal Oxygen Therapy – The use of oxygen while sleeping at night. 

Positive Airway Pressure [PAP] – Treatment device that delivers minimally pressurized 

air during the cycle of breathing (Mayo Clinic, 2012).   Includes both continuous positive 

airway pressure [CPAP] and bilevel positive airway pressure [BiPAP]. 

Importance of the Study 

Individuals with heart failure who screen positive for SBDs are in the position to 

make a variety of behavior choices related to their disease.  These choices include the 

decision to comply with recommended referrals to undergo further testing and to adhere 

to evidence based treatments for their condition. In a literature review, Moyer et al. 

(2001) found statistically significant improvements in perceptions of QOL and health 

outcomes in groups who complied with the recommendations for PAP treatment.  

Although PAP is the recommended treatment for most SBD’s (Zhao et al., 2011), TMCP 

has found a high prevalence of individuals who chose nocturnal oxygen therapy as an 

alternative therapy (Traverse, 2011).  Results from this study determined the influence of 

PAP on QOL perceptions and cardiovascular endurance among participants. 

TMCP recently developed a protocol to screen heart failure patients for SBDs and 

refer for treatments, but does not have a formal tool for educating patients on the 

treatment effects.  There are currently few educational materials related to SBDs 

designed specifically for the heart failure population that identify the pros and cons of 
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different treatment modalities (Karavidas et al., 2010).  Results from this study helped 

identify those pros and cons and laid the foundation for developing materials used to 

educate this population and to advance the scientific knowledge base among health 

educators and practitioners who work with the heart failure population.  Advancement in 

the field of knowledge related to SBDs in the heart failure population will enhance 

collaborative management and ultimately decrease complications and costs associated 

with health care service utilization in this population (Karavidas et al., 2010).  In a local 

heart failure clinic in Collin County, Traverse (2011) found 87.1% of patients screened 

had symptoms associated with a SBD.
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CHAPTER II 

REVIEW OF LITERATURE 

 An in-depth description of heart failure, and sleep breathing disorders [SBDs] will 

be presented to provide a foundation for the basis of this study.  The combination of these 

two disorders including prevalence and their combined effects on patient populations will 

be discussed.  Additionally, treatments for SBD including positive airway pressure [PAP] 

and nocturnal oxygen therapy will be explained.  Finally, dimensions of quality of life 

[QOL] and cardiovascular endurance in the individual with combined heart failure and 

SBD will be explored.   

Heart Failure 

 Heart failure is the heart’s inability to pump enough blood through the heart to 

meet the body’s metabolic demands (American Heart Association [AHA], 2012a).  

Despite advances in medical treatment, heart failure continues to be a global, national and 

local health problem (Krum & Abraham, 2009). According to Schocken et al., (2008) risk 

factors for heart failure include risk factors for cardiovascular disease [CVD].  Increased 

age, male gender, hypertension, myocardial infarction, diabetes mellitus, valvular heart 

disease and obesity are among the major risk factors for heart failure.  Minor risk factors 

include excessive alcohol intake, high lipid levels, smoking, sleep breathing disorders, 

chronic kidney disease, anemia and low socioeconomic status (Schocken et al., (2008).
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Types of Heart Failure 

Lewis (2011) describes the different types of heart failure, which include systolic, 

diastolic or combined.  Systolic failure or dysfunction results from the heart’s inability to 

effectively pump blood and can be caused by a variety of problems including: impaired 

contractility resulting from a myocardial infarction, increased afterload or hypertension, 

cardiomyopathy or mechanical valve disorders such as valvular heart disease.  When 

systolic failure occurs, the left ventricle of the heart loses its ability to push blood forward 

through the aorta and over time it becomes dilated and hypertrophied, or enlarged.  An 

indication of systolic dysfunction is a low ejection fraction.  Ejection fraction is the 

fraction of blood that can be pushed from the right ventricle to the lungs, or from the left 

ventricle to the systemic circulation.  Diastolic failure is the inability of the heart’s 

ventricles to relax and fill during diastole.  Diastolic failure is described as high filling 

pressures due to noncompliant or stiff ventricles, which causes engorgement of the 

venous system.  Diastolic failure is usually caused from left ventricular hypertrophy as a 

result from chronic hypertension or narrowing of the aorta. Individuals with diastolic 

failure present with symptoms of pulmonary congestion, pulmonary hypertension and 

enlargement of the heart, but have a normal ejection fraction.   Mixed or combined 

systolic and diastolic failure is a result of diseases such as dilated cardiomyopathy 

[DCM].  Poor systolic function is further compromised by dilated left ventricular walls 

that are not able to relax, resulting in DCM.  These patients have very low ejection 

fractions, high pulmonary pressures which results in failure of both ventricles, known as 
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biventricular failure (Lewis, 2011).  Additionally, heart failure can be described as left 

sided, right sided or congestive.  According to AHA (2012b) when left sided failure 

occurs, the heart has to work harder to pump blood into the systemic circulation.  This 

causes a back up of blood into the left atrium and pulmonary circulation causing 

pulmonary congestion.  When right sided heart failure occurs a back up of blood in the 

right atrium results in a back up into the systemic venous circulation (AHA, 2012b).  

Additionally, acute decompensated heart failure [ADHF], also described as congestive 

heart failure, occurs when pulmonary congestion is manifested causing pulmonary edema 

(Lewis, 2011).  Symptoms of pulmonary edema include shortness of breath, the 

production of pink frothy sputum, and a decrease in oxygen saturation.  When ADHF 

occurs, it is a life threatening emergency and the patient must seek immediate medical 

treatment (Lewis, 2011).  

Individuals with heart failure are also diagnosed according to class based on their 

functional capacity and objective assessment by a health care provider.  The New York 

Heart Association [NYHA] classification system is a standard tool for classifying and 

staging heart failure and is used by most practitioners (AHA, 2012b).  Functional 

capacity is divided into four classes or stages.  Class I patients have cardiac disease but 

are not limited in their physical activity.  These patients do not experience fatigue, 

palpitations, dyspnea or angina pain when performing ordinary physical activities.  Class 

II patients have cardiac disease which causes slight limitations in their physical activity.  

These patients experience fatigue, palpitation, dyspnea or angina pain with ordinary 
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physical activity but they are comfortable at rest.  Class III patients have cardiac disease 

that causes marked limitations when performing physical activity.  They are also 

comfortable at rest but they experience fatigue, palpitations, dyspnea or angina pain when 

engaging in less than ordinary activity.  Class IV patients have cardiac disease that causes 

discomfort when engaging in any physical activity.  Additionally, they may experience 

symptoms of heart failure or angina syndrome when at rest.  Any physical activity causes 

this discomfort to increase.  Classification of heart failure according to objective 

assessment is also divided into four categories.  Class A includes an absence of objective 

evidence of CVD and no limitations or symptoms experienced during physical activity.  

In class B objective evidence of minute CVD is present and slight limitation and mild 

symptoms are exhibited during ordinary activity, but the patient is comfortable at rest.  

Class C is defined as objective evidence of moderately severe CVD.  The patient in class 

C exhibits marked limitation during even less than ordinary activity because of their 

symptoms, and is comfortable only at rest.  Class D includes objective evidence of severe 

CAD with severe limitations and symptoms are experienced while at rest (AHA, 2012b). 

Global Impact 

About 23 million people world-wide are estimated to have heart failure, and the 

number is expected to rise, especially in developing countries.  As globalization forces 

contribute to industrialization of these countries, they will be faced with health problems 

that are exacerbated by unhealthy diets, sedentary lifestyles, smoking, and obesity 

(Schocken, 2008).  Although the World Health Organization (2012a) has yet to stratify 
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heart failure from CVD, it included heart failure as a type of CVD.  The number one 

cause of mortality globally is CVD, which represented about 30% of all deaths globally.  

An estimated 17.3 million people died from CVD in 2008 and disproportionate numbers 

of over 80% of those deaths took place in low and middle-income countries.  In addition, 

it is estimated almost 23.6 million people will die from CVD per year by 2030.  

Individuals in low and middle income geographic regions are also more exposed to risk 

factors of CVD and less exposed to preventive efforts.  They have less access to health 

care services.  The WHO (2012a) reported heart disease, stroke and diabetes were 

estimated to decrease gross domestic product [GDP] by 1-5%.   

National Impact 

 In the United States, heart failure is a major contributor to rising health care costs.  

According to Lee et al. (2010) the majority of healthcare costs related to heart failure was 

due to emergent care and hospitalization.  Over one million emergency department visits 

were attributed to heart failure per year in the U.S.  Hospital readmission rates are 

considered a marker for decreased quality care, poor financial management, and 

inefficient use of resources (Health Leaders, 2012).  Most individuals with heart failure 

are over the age of 65 with Medicare as their major form of healthcare reimbursement.  

Medicare is allowed to withhold a percentage of inpatient Medicare payments based on 

these hospital readmission rates forcing the hospitals to absorb the balance or increase 

healthcare costs to compensate (Health Leaders, 2012).  With age as a major risk factor, 

this number is expected to continue to rise, since the population in the U.S. is also aging 
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(Lee et al., 2010).  The first individuals born into the baby boomer era celebrated their 

65th birthdays in 2011 (Eliopolous, 2010).  Advances in health care and preventive care 

have allowed for individuals to live longer thus increasing their risk for developing heart 

failure (Lee et al., 2010).  According to Schockden (2008) more than $33 billion was 

spent on heart failure nationally in 2007.  National findings related to social disparities 

parallel global findings.  From 1991 to 1998 hospitalization admissions per 10,000 

persons increased from 15.2 to 29.7 in African American men, 2.9 to 4.2 in Asian men, 

and 2.9 to 4.2 in Hispanic men.  Although rates also increased from 4.3 to 5.8 in white 

men, the increase in Caucasian men was not as marked.  Additionally, Schockden (2008) 

explained racial and ethnic minorities tend to be underrepresented in clinical studies 

related to heart failure.  Nationally, almost 6 million individuals in the U.S. have heart 

failure and about 670,000 more are diagnosed each year (AHA, 2012a).   

Local Impact 

 Heart failure is also a significant local health problem with the rate of hospital 

discharge rates per 100,000 population being higher in Dallas County (388.4) than the 

DFW Metropolitan Statistical Area [MSA] (334.3) in 2006 (Dallas Fort Worth Hospital 

Council [DFWHC], 2012).  According to the Department of Health and Human Services 

[DHHS] (2012) heart failure was among the top nine most expensive conditions for 

hospitalizations in 2009.  Total charges per inpatient stay for individuals with heart 

failure were $27,550 in the DFW area.  Social disparities were also noted with increased 

rates of heart failure in local low socioeconomic areas.  For example, South Dallas, a low 
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socioeconomic area had nearly twice the rate of hospital discharges for heart failure 

(785.6 per 100,000) when compared with Dallas County (399.4) and Texas (339.4) 

(DFWHC, 2012).  Although the patient population for this study lives in a higher 

socioeconomic area (Collin County) when compared to Dallas County, social disparities 

exist within the county.  According to the Texas Department of State Health Services 

[DSHS] (2012) the rate of cardiovascular disease among African Americans in Collin 

County was 442.2 per 100,000 compared with 257.4 for whites in the same county.  In 

addition, the rate of heart disease was 294.4 per 100,000 for African Americans 

compared with 189.9 per 100,000 for whites in the same county (Texas DSHS, 2012). 

Sleep Breathing Disorders 

 Sleep breathing disorders are prevalent and yet under-diagnosed problems with 

serious implications related to morbidity and mortality (Young et al., 2008).  Sleep 

breathing disorder is a broad term used to describe a group of disorders manifested by 

pauses in breathing or a decrease in the quantity of ventilation during sleep (National 

Center on Sleep Disorders Research [NCSDR], 2012).  Sleep breathing disorders 

contribute to the incidence of CVD including heart failure, cerebrovascular accident and 

other diseases (Young et al., 2008).  When left untreated, an increased risk of all cause 

mortality rates in individuals with severe SBD was found to be statistically significant 

(p<0.01).  This 18-year follow up study was conducted with the Wisconsin Sleep Cohort 

(n=1522), a population established in 1988 (Young et al., 2008).  A nocturnal 

polysomnography [PSG] is the gold standard for the diagnosis of sleep apnea (Jureyda & 
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Shucard, 2004).  This sophisticated procedure involves the simultaneous measurement of 

the brain, heart, eyes, skeletal muscles, and breathing patterns (Jureyda & Shucard, 

2004).  

Types of SBDs 

 Obstructive sleep apnea hypopnea syndrome [OSA] is the most common type of 

sleep apnea in both children and adults (NCSDR, 2012).  Apnea is defined as a cessation 

or pause of airflow for greater than 10 seconds (Jureyda & Shucard, 2004).  During OSA, 

the muscles in the pharynx intermittently relax and cause obstruction of the airway during 

sleep (Mayo Clinic, 2012).  Signs and symptoms of OSA include increased daytime 

sleepiness, loud snoring, reports by others of breathing pauses during sleep, shortness of 

breath upon awakening, pharyngitis, dry mouth, morning headache, insomnia, labile 

blood pressure, awakening ones self with snoring, and choking or gasping sounds.  

Although a variety of symptoms accompany the disorder, many people are not aware they 

have a problem.  The brain senses inadequate oxygenation causing brief arousal from 

sleep so that the airway can be opened however the awakening is typically so brief, most 

people do not remember it (Mayo Clinic, 2012).  According to Young et al. (2008), 

obesity and increased neck circumference are among the highest risk factors for SBD. 

Other risk factors include hypertension, anatomically narrowed airway, chronic nasal 

congestion, diabetes, increased age, male gender, post menopausal women, a family 

history of sleep apnea, smoking and alcohol.  Additionally, sleep apnea is more common 
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in black, Hispanic and Pacific Islander ethnicities in individuals under the age of 35 

(Mayo Clinic, 2012).  

 Central sleep apnea [CSA] is also characterized by insufficient or absence of 

breathing for greater than 10 seconds during sleep, however CSA occurs as a result of the 

brain’s failure to send signals to the muscles responsible for breathing to stimulate 

respiratory activity (Mayo Clinic, 2012).  Central sleep apnea is rare when compared to 

OSA, accounting for only 5% of SBD’s in the general population (Eckert, Jordan, 

Merchia & Malhortra, 2007).  In addition to symptoms listed for OSA, manifestations of 

CSA include episodes of periodic breathing in high altitude ascent, ineffective breathing 

with narcotic use and Cheyne-Stokes breathing.  Cheyne Stokes respirations are 

characterized by an abnormal breathing pattern, which progresses to deep and rapid 

breathing.  These patterns have been documented in history for more than 180 years 

(Thalhofer & Dorow, 2000).  Periodic breathing was first described by Cheyne in 1818, 

then later by Stokes in 1854.  Until the 1980’s, this phenomenon garnered little attention, 

however it has since been linked to increased morbidity and mortality (Thalhofer & 

Dorow, 2000).  Obesity is also a risk factor for CSA causing obesity hypoventilation 

syndrome, a condition in which individuals who are overweight and obese fail to breathe 

effectively, but it is not related to obstruction.  Individuals with tumors or trauma to the 

brainstem, the area of the brain responsible for respiratory stimulation, are also 

particularly at risk for CSA (Eckert et al., 2007). 
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Global Impact of SBDs 

 The World Health Organization (2012b) categorizes SBD as sleep apnea 

syndrome and listed it among preventable chronic respiratory diseases.  It was estimated 

that between 1986 – 2002 over one million people worldwide were diagnosed with sleep 

apnea syndrome.  However, the global prevalence has increased since that time.  Based 

on a variety of epidemiological studies in different geographic regions, the WHO (2012b) 

estimated the prevalence of sleep apnea syndrome between 1%-6% of the adult 

population.  A review of literature conducted by the WHO revealed prevalence between 

2%-4% in the US, 3%-6.5% in Spain, 0.3%-4.6% in the UK, and 3%-10% in Australia 

(2012b).  It is important to note, developing countries were not included in the WHO 

literature review, therefore social disparities may not be inclusive.  Research also 

indicated differences in rates of sleep apnea among ethnic groups with some differences 

related to physical characteristics.  Lee et al. (2010) conducted an inter-ethnic comparison 

study in two sleep clinics in Australia and Hong Kong.  Results indicated Chinese 

patients had increased restrictions related to their craniofacial bones, which contributed to 

OSA.  The same study found the prevalence of overweight and obesity among 

Caucasians contributed to the same degree of OSA severity (Lee et al., 2010). 

National Impact of SBDs 

 The prevalence of SBD’s has increased in the U.S. in recent years, which has 

resulted in an increased number of studies related to its consequences (Young et al., 

2009).  In this study funded by the National Institutes of Health [NIH] the authors 
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explained approximately 15% of individuals in the U.S. were affected by SBD’s and 6% 

experienced moderate to severe SBD.  Additionally, approximately 12-18 million adults 

remain untreated for SBD in the U.S. (Young et al., 2009).  Symptoms associated with 

excessive sleepiness can interfere with relationships, employment and QOL (National 

Sleep Foundation [NSF], 2012).  According to a recent poll conducted by the NSF, 35% 

of Americans were drowsy when driving or actually fell asleep while driving; 29% were 

drowsy or fell asleep while working; 20% had sexual dysfunction related to excessive 

sleepiness; and 14% had interferences with attending family or employer events, or were 

unable to participate in leisure activities at least once in the month prior to the survey.  

Sleep health was recently added to the Healthy People 2020 objectives with a goal to 

“increase public knowledge of how adequate sleep and treatment of sleep disorders 

improve health, productivity, wellness, QOL, and safety on roads and in the workplace” 

(2012, para. 1). 

Local Impact of SBDs 

 The National Conference of State Legislatures [NCSL] (2012) listed Texas 

 as a state with one of the highest obesity percentages (31%) in the U.S.  The estimated 

attributable percentages and annual medical costs related to adult obesity were $5340 

million and sleep apnea was listed as a comorbidity related to obesity which contributed 

to this cost (NCSL, 2012).  According to Lopez, Stefan, Schulman, and Byers (2008), 

incidence of sleep apnea in a population of morbidly obese patients in Texas was 78.3% 

and the incidence increased as body mass index increased.  This retrospective study was 
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performed between 1999-2003 in a bariatric surgery center at the University of Texas 

Health Science Center in San Antonio, Texas.  Based on the results of this study, the 

authors recommended all patients undergoing a work up for bariatric surgery be screened 

for sleep apnea (Lopez et al., 2008).  Traverse (2011) found 87.1% of patients with heart 

failure screened positive for symptoms associated with SBD in a local clinic in Collin 

County, Texas.  The data for this study was collected on a patient population from the 

heart failure clinic at The Medical Center of Plano [TMCP] in Plano, Texas. 

Combined Heart Failure and SBD 

 Most studies related to SBD and comorbidities focused on its association to 

cardiovascular disease and its independent correlation to hypertension (Ferreira et al., 

2010; Shahar et al., 2001).  However, an increasing number of studies have found a high 

prevalence of SBD in the heart failure population (Ferreira et al., 2010; Oldenburg et al., 

2007; Silva et al., 2010).  Yumino et al., (2010) explained SBD is more prevalent in the 

heart failure population, than the general population.  A variety of physiological 

mechanisms are theorized to contribute to this high prevalence.   

 The first mechanism includes an association between heart failure and CSA 

(Ferreira et al., 2010).  This theory hypothesizes CSA is a consequence of pre-existing 

heart failure.  According to Silva (2010), decompensated heart failure caused patients to 

have increased rates and depth of breathing related to congestion in the lungs.  This in 

turn caused hypocapnia, a decrease in carbon dioxide or Pa02 in the blood.  The 

autonomic nervous system then compensates for the hypocapnia, which results in apneic 



22 
 

episodes (Silva, 2010).  Carmona-Bernal et al., (2008) reported CSA versus OSA in heart 

failure patients was associated with higher mortality, increased hospitalization, increased 

need for heart transplantation, and higher levels of brain natriuretic peptide [BNP], a 

diagnostic indicator of heart failure. Complexities of underlying mechanisms that 

contribute to CSA in the heart failure patient exist.  According to Somers et al. (2008) 

these mechanisms include reflexes caused by chemical stimulus, pulmonary congestion, 

an increase in cardiac pressures and increased circulation time.  Somers et al. (2008) 

reported high apnea-hypopnea index [AHI] was a top predictor in mortality for patients 

with CSA and heart failure.  Apnea-hypopnea index is a calculation used to determine the 

severity of sleep apnea based on the number of apneic or obstructive (hypopnea) periods, 

lasting for at least 10 seconds each, during sleep.  A mild AHI is 5-15; moderate is 15-30; 

and severe is greater than 30.  Somers et al. (2008) explained in a study of a group of 

patients with combined heart failure and SBD, non-survivors had AHI’s two times 

greater than those who survived.  In addition, atrial enlargement was associated with poor 

outcomes and increased mortality in patients with CSA and heart failure (Somers et al., 

2008). 

 Another theory associated with the high prevalence of sleep apnea in the heart 

failure population includes the concept of nighttime fluid shifts (Yumino et al., 2010).  

One clinical manifestation of heart failure includes dependent edema, or fluid retention in 

the legs.  It is hypothesized that overnight fluid shifts can increase neck circumference 

resulting in OSA.  This OSA in turn leads to CSA because of the fall in PaC02 levels and 



23 
 

prolonged circulation time.  To test this hypothesis, Yumino et al. (2010) conducted a 

study involving 57 men with class I-III heart failure. Participants were divided into two 

groups including OSA and CSA based on predominant symptoms.  Participant weights, 

neck and leg circumferences were measured before bedtime and upon awakening and 

subjects underwent polysomnography testing while sleeping.  A univariate analysis was 

conducted in each group and both revealed the highest correlation (p<0.001) of AHI was 

leg fluid volume [LFE].  Prior to this study, the researchers tested their theory on a group 

of healthy men by using inflatable antishock trousers to simulate LFE and also found an 

increase in neck circumference upon awakening (Yumino et al., 2010).  Although this 

study holds promise in explaining the pathogenesis of SBD in the heart failure patient, 

additional studies are needed to validate these findings. 

 A more prevalent theory as to the increased incidence of SBD in heart failure 

patients supported in the literature includes OSA as a risk factor and contributor to heart 

failure (Buchner et al., 2011; Shahar et al., 2001; Somers et al., 2008).  An independent 

correlation has been found between OSA and hypertension [HTN] (Somers et al., 2008).  

Additionally, increased blood pressure [BP] is the number one risk factor for ventricular 

hypertrophy or enlargement and failure.  In patients with SBD evidence indicates left 

ventricular hypertrophy is related to HTN during sleep as opposed to wakefulness. 

However, in patients with combined heart failure and SBD, higher systolic BP during 

wakeful hours has been found, despite aggressive treatment for HTN.  Somers et al. 

(2008) explain this increase as the body’s response to catecholamines and other growth 
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factors, which are produced in OSA.  This pathogenesis sets off a variety of other 

mechanisms in the body including: increased sympathetic nervous stimulation to the 

heart, kidney and vessels when the patient is awake; increasing both right and left 

ventricular afterload, or stress on the left ventricle during ejection of blood from the 

heart; and by compounding the risk of myocardial infarction (Somers et al., 2008).  

Buchner et al. (2011) conducted a prospective, non-randomized study, which 

included 172 patients who screened positive for OSA to determine the impact of OSA on 

arterial stiffness.  Researchers found OSA was independently associated with arterial 

stiffness, a major contributor to HTN (Buchner et al., 2011).  Hypertension is also a 

leading risk factor for CAD and myocardial infarction [MI], which are both risk factors 

for heart failure.  Shahar et al. (2001) reported overnight electrocardiography [ECG] in 

patients with sleep apnea sometimes detected changes associated with myocardial 

ischemia during apneic or hypopnea events. As previously discussed, increased BMI is a 

leading risk factor for OSA.  In a large prospective study in which 1927 men and 2495 

women were followed up for an average of 8.7 years, Gottlieb et al. (2010) found an 

increased severity of OSA in individuals who were males and who had higher BMI, 

increased systolic BP, lower HDL cholesterol levels and diabetes.  The overlap of these 

symptoms and comorbitities associated with both OSA and heart failure reinforce the 

theory of OSA as a contributor to heart failure.   
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Diagnosis of SBD in the Patient with Heart Failure 

 The diagnosis of SBD can be time consuming and costly which can be 

challenging for the individual with heart failure who is already undergoing complex 

treatment for the condition.  The clinical diagnosis of SBD is achieved through evaluation 

of the patient’s clinical manifestations from a PSG study (Carmona-Bernal et al., 2008).  

Clinical manifestations of SBD include frequent wakening during sleep, insomnia, 

excessive daytime sleepiness, loud snoring and witnessed episodes of apnea (Lewis, 

2011).  A PSG is usually conducted in a sleep lab and involves an overnight stay.  During 

a PSG, electrodes are used to measure muscle tone through electromyogram (EMG), eye 

movements with electro-oculogram [EOG] and brain activity through 

electroencephalography [EEG].  In addition, airflow through the nose and mouth, chest 

and abdominal respiratory effort, heart rate through ECG, and noninvasive oxygen 

saturation is measured during PSG.  The patient is also video recorded and observed by a 

technician for gross body movements during sleep (Lewis, 2011). The recent 

development of portable PSG monitors had made the diagnosis of SBD easier, however 

some practitioners are still reluctant to use them (Whitelaw, Brand & Flemons, 2005). 

Dental Sleep Solutions (2012) reported the advantages and disadvantages of PSG versus 

home sleep PSG.  Advantages of PSG included the use of more advanced technology 

capable of measuring more channels including brain activity.  Additionally if equipment 

malfunctioned, a technician was present to troubleshoot. The disadvantages of PSG 

included inconvenience, increased cost and poor access to care for some patients.  The 
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patient may also feel less comfortable in a sleep lab, therefore interfering with the study.  

Advantages of home sleep study PSG are increased convenience, decreased cost when 

compared to PSG and ability to measure a more typical night’s sleep in the patient’s 

home.  Disadvantages of home sleep study PSG include the inability to measure all 

channels therefore resulting in a less accurate diagnosis and the absence of a technician to 

observe gross body movements and troubleshoot if equipment malfunction occurs 

(Dental Sleep Solutions, 2012).  The disadvantages of PSG and home sleep study PSG 

are both confounded in the patient with heart failure because of the multiple medical 

treatments associated with the condition.  However the importance of detection and 

treatment on morbidity, mortality and QOL in this patient population is also heightened.  

 Although clinical diagnosis of SBD is completed through PSG, a variety of tools 

and protocols have been developed to screen for SBD.  These tools include the use of 

physical assessment techniques, questionnaires related to risk factors and SBD 

symptoms, and the use of overnight pulse oximetry readings.  The heart failure clinic at 

TMCP has developed a protocol for the screening of their patient population (Traverse, 

2011).  The screening involves the use of the Epworth Sleepiness Scale [ESS], a tool that 

has been validated for the detection of SBD, which is used worldwide and is cost 

effective and easy to complete (Rosales-Mayor, de Castro, Huayanay, & Zagaceta, 2011).  

The ESS was developed by Murray Johns in 1991 and evaluates subjective symptoms of 

sleep and evaluates the probability of falling asleep in eight different daily life situations 

(Rosales-Mayor et al., 2011).  Feng, He, Zhang and Chen (2012) performed a prospective 
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cohort study in twenty hospital sleep centers designed to determine whether ESS scores 

were associated with BP, prevalence of CAD in OSA patients diagnosed by PSG.  

Results indicated a positive correlation, further validating the use of this tool among 

patients with cardiac disease (Feng et al., 2012).  The use of the ESS in the heart failure 

population has been controversial because the clinical manifestations of heart failure can 

overlap with the symptoms assessed by ESS (Arzt et al., 2006).  However TMCP does 

not use the tool exclusively, but incorporates it into a protocol as only one measure 

(Traverse, 2011).  The protocol also establishes guidelines for the referral of the patient to 

a sleep specialist for a sleep evaluation study and recommended treatment for SBD.  

However, Traverse (2011) found many patients refuse this referral. This finding 

reinforces the need for research related to the reasons many patients refuse referral, which 

could result in subsequent treatment.  Additionally, it compounds the need for teaching 

guidelines for this patient population. 

Treatments for SBD in the Patient with Heart Failure 

 Treatment for OSA in the heart failure population involves weight reduction 

planning and abstinence from alcohol and sedatives that may exacerbate pharyngeal 

collapse (Somers et al., 2008).  Surgical treatment in the form of a 

uvulopalatopharyngoplasty [UPPP], the removal of tissue near the top of the throat, a 

tracheostomy, or bariatric surgery may be indicated, however these procedures may not 

be well tolerated in the heart failure patient (Mayo Clinic, 2012).  The use of PAP is 

considered the gold standard of treatment to eliminate hypoxia and decrease nighttime 
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heart rate and BP (Somers et al., 2008).  Two types of PAP exist, including continuous 

positive airway pressure [CPAP] and bilevel positive airway pressure [BiPAP] (Mayo 

Clinic, 2012).  Additionally, the use of nocturnal oxygen therapy has been effective in 

reducing apnea with certain types of SBD in the heart failure population (Somers et al., 

2008). The Food and Drug Administration [FDA] recently approved Adaptive servo-

ventilation [ASV], a new airflow device used in the treatment of SBD (Mayo Clinic, 

2012).  This pressure device shows promise in the treatment of CSA in some people, 

however it is not yet widely used (Mayo Clinic, 2012) and none of the subjects in this 

study utilized the device (Traverse, 2011).  Therefore an overview of CPAP, BiPAP and 

nocturnal oxygen therapy, the treatments utilized in this study, will be provided. 

CPAP Therapy 

The use of CPAP involves the delivery of air pressure through a mask placed over 

the patient’s nose before going to sleep (Mayo Clinic, 2012).  The air pressure is greater 

than the atmospheric air, which keeps upper airway passages open.  This reduces or 

prevents apnea and snoring.  Thalhoffer and Dorow (2000) explained the physiological 

effects of CPAP on the heart failure population.  Right ventricular preload (end 

volumetric pressure), decreases pulmonary congestion and improves the function of the 

left ventricle of the heart.  The diffusion of oxygen in the lungs is increased as a result of 

the increase in lung gas volume.  These processes then increase oxygen saturation levels 

and reduce hypopnea events (Thalhoffer & Dorrow, 2000).  Somers et al., (2008) 

reported an improvement in left ventricular function in heart failure patients after one 
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month of CPAP treatment and the function decreased when the CPAP was removed.  In 

addition to decreasing nocturnal hypopnea and BP, CPAP lowered daytime heart rate and 

BP in this group of patients (Somers et al., 2008).  Yumino et al., (2010) theorized 

nocturnal fluid shifts increased neck circumference, which resulted in sleep apnea in 

heart failure patients.  The use of CPAP significantly reduced AHI (p<0.001) and 

dramatically decreased the overnight increase in neck circumference (p<0.001).  It did 

not however affect the overnight change in leg fluid volume (Yumino et al., 2010).  Egea 

et al., (2008) sought to determine the effectiveness of CPAP on left ventricular ejection 

fraction [LVEF] on individuals with heart failure.  Baseline measures of LVEF and AHI 

were taken and compared after 3 months of CPAP treatment.  According to Egea et al., 

(2008) significant improvement was noted in LVEF in patients who were treated with 

CPAP (OR=2.5; 95% CI: 0.6 -4.3).  Although significant, the broad CI range warrants a 

follow-up study with more patients.  Kasai and Bradley (2011) reported CPAP therapy 

improved both QOL and ESS scores in patients with initial ESS scores of > 10 but did 

not improve ESS scores in those with initial scores of <10.  In two nonrandomized 

observational studies, the effect of CPAP on the treatment of morbidity and mortality in 

the heart failure patient was evaluated over almost 3 years.  A trend towards lower 

mortality rates in those who used CPAP versus those who refused (p=0.07) was identified 

in the first study.  The second study involved 88 heart failure patients and found lower 

mortality rates and decreased hospitalization risk in the group receiving CPAP treatment 

(p=0.03) (Kasai & Bradley, 2011).  The researchers contended although these studies 
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offer hope for the treatment of OSA in the heart failure population, additional larger scale 

research is needed to further understand the complex mechanisms associated with SBD 

and the use of CPAP in the heart failure population. 

BiPAP Therapy 

 Bilevel positive airway pressure differs from CPAP in that it does not offer a 

steady supply of constant pressure to open upper airways, but builds to a higher pressure 

upon inhalation and decreases to a lower pressure upon exhalation (Mayo Clinic, 2012).  

The use of BiPAP if more often associated with the diagnosis of CSA because many 

devices can be set to automatically deliver a breath if it detects the patient did not take 

one.  Arzt et al. (2008) conducted a small study to determine if the use of BiPAP therapy 

was effective in suppressing CSA in heart failure patients.  Results in this study of 14 

men with heart failure indicated BiPAP significantly reduced the AHI compared to 

pretreatment AHI recordings.  Additionally, patients reported sleep quality improved with 

treatment and reported the treatment was comfortable.  Although these findings are 

positive, poor compliance with PAP therapy has been found in a variety of populations 

because some people find it uncomfortable and have difficulty falling asleep with the 

appliance of a mask and the noise associated with the machine (Mayo Clinic, 2012).  

Other side effects associated with PAP include a sore throat, headache, and feelings of 

claustrophobia.  In addition, Oldenburg et al. (2011) warns PAP therapy may cause an 

unexpected decrease in BP, particularly in those patients with low baseline BP receiving 

antihypertensive medications.  This adverse effect could be another reason for 
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noncompliance with therapy.  Sleep Apnea Life (2012) reported BiPAP treatment might 

be prescribed for those patients who do not tolerate CPAP because expiration requires 

less pressure.  This can increase the comfort level of the user and decrease the incidence 

of sore throat. However, the literature comparing the use of CPAP or BiPAP in the heart 

failure population was limited. 

Nocturnal Oxygen Therapy 

 According to Somers et al. (2008) nocturnal oxygen therapy has shown 

effectiveness in the treatment of CSA in the heart failure population.  Thalhofer and 

Dorow (2000) explained hypoxemia as a precipitating factor of CSA therefore it is 

theorized the elimination of hypoxemia through a supplemental supply of oxygen during 

sleep periods as a therapeutic approach.  Although apneic periods decreased in patients 

with oxygen therapy, low flow oxygen did not improve sleep quality in most patients 

(Thalhofer & Dorow, 2000).  Physiologically, oxygen decreases nighttime 

norepinephrine levels when used over periods from one night to one month, however, 

when administered for longer durations, it had no impact on cardiac function (Somers, 

2008).  Although studies indicated evidence on the use of nocturnal oxygen therapy is 

conflicting, Thalhofer and Dorow (2000) reported its use contributed to a decrease in 

mortality rates and decrease in heart rate among patients with CSA.  The convenience of 

this treatment option is appealing to many patients when compared to the use of PAP.  

Traverse (2011) reported more patients who screened positive for SBD using the TMCP 

protocol chose nocturnal oxygen therapy instead of undergoing a formal sleep evaluation.  
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According to the protocol, an overnight pulse oximetry on room air is first performed to 

evaluate the need for oxygen therapy.  If oxygen saturation is < 89% for > 5 minutes, the 

primary healthcare provider is asked to provide a prescription for oxygen therapy.  The 

patient is still referred to a sleep specialist, however many patients decide not to schedule 

the evaluation.  The patient is then followed by the heart failure clinic at TMCP and an 

overnight pulse oximetry test is performed in another three months to evaluate nighttime 

oxygen saturation levels (Traverse, 2011). 

Quality of Life 

 Quality of life is a broad, multifaceted, subjective phenomenon involving the 

sense of well-being with physical, psychological and social aspects of life (Sneed et al., 

2001).  Clinical manifestations associated with heart failure such as dyspnea and loss of 

muscle mass make heart failure one of the chronic diseases which most affects QOL 

[QOL] (Brostrom, Stromberg, Dahlstrom, & Fridlund, 2004; Carmona-Bernal et al., 

2008; Skobel et al., 2005).  In a literature review conducted by While and Kick (2009) 

five categories of QOL related concerns expressed by patients in a qualitative focus 

group study were reported.  These domains included role loss, affective response, 

symptoms, coping and social support.  Patients related the loss of function to their 

physical symptoms, multiple side effects from medications, decrease in cognitive 

abilities, and co-morbidities.  The authors noted QOL was improved when the patients 

used coping strategies such as increasing knowledge, compliance with medications and 

supporting others.  Impaired QOL has also been found in individuals with SBD.  In a 
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study focusing on QOL in patients with sleep apnea, Moyer et al. (2001), explained 

patients with OSA have decreased QOL when compared to control groups of the same 

age and gender.   

When heart failure is compounded with SBD, clinical manifestations can worsen 

and further decrease QOL.  In a study of 85 patients with heart failure, 25 had CSA and 

60 had heart failure alone (Carmona-Bernal et al., 2008).  The groups were compared and 

the number of hospital admissions and BNP levels of the group with CSA were 

significantly higher than those with heart failure alone.  These findings were independent 

of other factors such as BMI, gender, age and ischemic heart disease (Carmona-Bernal et 

al., 2008).  Skobel et al. (2005) evaluated the impact of SBD on QOL in patients with 

heart failure.  Findings indicated an AHI > 30 was an independent predictor of increased 

mortality and that an AHI of < 30 also influenced QOL and rates of depression.  The 

greatest impairment in QOL in patients with combined SBD and heart failure was in the 

categories of physical pain, physical functioning and social functioning.   

Additionally, increased rates of depression correlated with AHI severity in 

patients with SBD and heart failure (Skobel et al., 2005).  Brostrom et al., (2004) sought 

to describe sleep problems, daytime sleepiness symptoms and their effects on QOL in 

individuals with heart failure by performing a cross-sectional study in 223 patients.  

Several tools were used including the Uppsala Sleep Inventory for Chronic Heart failure, 

the ESS, the Medical Outcomes Study 36 Item Short Form Health Survey [SF36], and the 

Minnesota Living with Heart Failure® Questionnaire [MLHFQ].  Patients most often self 
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reported problems with falling asleep and staying asleep.  In addition, patients who also 

reported waking up too early had statistically significant lower health related QOL (p< 

.05 – p< .001) compared to patients who did not self report sleep difficulties. The 

MLHFQ also showed statistically significant lower health related QOL (p< .05 – p< .001) 

in patients who reported sleep problems when compared with those who did not 

(Brostrom et al., 2004). 

 Bradley and Floras (2009) reported on consequences of SBD among patients with 

heart disease.  Particularly among the heart failure population, when patients were treated 

with PAP, significant improvements in QOL were noted.  Moyer et al. (2001) reported 

improvements in QOL among patients with OSA who were treated with CPAP, however 

this studied population did not include heart failure patients.  The majority of literature 

related to health outcomes for patients with heart failure who are treated with PAP for 

SBD focuses on physical outcomes rather than QOL (Egea, 2008; Somers, 2008; Zhao, 

2011). However, Bradley et al. (2005) found patients treated with CPAP had a 

statistically significant decrease in apnea (p<0.001) and decrease in norepinephrine levels 

(p=0.009) yet when compared with a control group, there were no differences in QOL 

measures.  Additionally Bromstrom et al., (2005) found no changes in QOL measures in 

patients with SBD and heart failure who were treated with long term nocturnal oxygen 

therapy.  Additional studies are needed to determine the effects of treatments, particularly 

PAP and nocturnal oxygen therapy on patients with combined heart failure and SBD. 
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Cardiovascular Endurance 

 Cardiovascular [CV] endurance is defined as a person’s ability to continue 

physical activity while getting energy from the aerobic system  (Health Guidance, 2012).  

This is an important determinant in the evaluation of heart failure, because the 

manifestations of heart failure affect CV endurance and the classification system of heart 

failure is based on symptoms associated with physical activity (AHA, 2012b).  

Martensson, Fridlund, and Pihl (2011) recently explained impairment of physical activity 

as the most prominent clinical manifestation among a group of heart failure patients, 

which affected QOL.  Patient perceptions related to impairment included a fear of hurting 

themselves when performing activities of daily living and fears they had become passive 

in their activities.  Patients reported fears of losing their role in society and social 

networks related to their decline in activity (Martensson et al., 2011).  However, 

according to Flynn et al. (2012), the reports from patients on changes in health status did 

not highly correlate with their changes in physical activity.  Endshaw, Unruh, Kutner, 

Newman and Bliwise (2009) reported SBD is a contributor to the development of 

physical frailty.  Indicators for frailty in the study included decreased speed of walking, 

poor grip strength, reports of exhaustion, decreased physical activity and unexplained 

weight loss.  An independent association was found between SBD and indicators for 

frailty among female participants (Endshaw et al., 2009). 

Additional studies have been performed to assess how combined SBD and heart 

failure affect cardiovascular endurance (Karavidas et al, 2010; Redeker et al, 2010).  
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Redker et al. (2010) sought to determine aspects of SBD and how the disorder affected 

functional performance in patients with stable heart failure by conducting a cross-

sectional, observational study.  Decreased levels of self reported physical function were 

associated with SBD.  Patients were four times more likely to report physical dysfunction 

when severe SBD was present (Redker et al., 2010).   Karavidas et al. (2010) evaluated 

physical outcomes in a group of patients with advanced heart failure and SBD who were 

undergoing PAP therapy.  Patients who received PAP therapy were compared to patients 

with advanced heart failure who refused PAP therapy.  The 6MWT was used to evaluate 

their functional status before and after treatment.  Prior to the treatment, the distance in 

meters walked between the two groups did not differ, however, the group treated with 

PAP for one year had statistically significant increases in distances walked (p<0.001) 

when the follow up 6MWT was performed (Karavidas et al., 2010).   

Summary 

 Evidence has been presented to support the profound impact heart failure has had 

on our global, national, and local population.  As technology continues to advance and 

the treatment for acute cardiac events such as myocardial infarction improves, the 

number of individuals with heart failure will continue to rise (Lewis, 2011).  Health 

educators and health care practitioners face a challenge in reducing complications, 

improving health outcomes, and reducing health care costs associated with heart failure.  

Comorbidities, which contribute to complications, increased mortality and decreased 

QOL in the heart failure patient, are SBD’s (Ferreira et al., 2010; Shahar et al., 2001).  



37 
 

The prevalence of SBD is also increasing around our globe with over a million people 

worldwide diagnosed with sleep apnea (WHO, 2012b).  Additionally, Healthy People 

2020 added sleep health to its priority list as a target to improve health among Americans 

(2012).  Traverse (2011) identified a local impact including a high prevalence of SBD 

among heart failure patients in Collin County, Texas (2011).  The complexities of how 

these two disorders relate to each other and their impact on the individual were described.  

The combination of these disorders can have a profound impact on an individual and our 

society as a whole, therefore it is imperative health educators and practitioners determine 

the most effective treatment.  Studies were presented describing some of the effective 

treatments for SBD in the heart failure population, which included PAP and nocturnal 

oxygen therapy (Somers et al., 2008; Thalhofer & Dorow, 2000).  Although PAP is 

considered the gold standard for treatment of SBD within the heart failure patient 

(Ferreira et al., 2010), there continues to be a high number of patients who do not 

prescribe to this therapy (Traverse, 2011).  Advantages and disadvantages of this 

treatment were outlined, but additional studies are needed to evaluate why individuals 

decline treatment and how treatment can affect the dimensions of QOL and 

cardiovascular endurance in the patient with both SBD and heart failure.
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CHAPTER III 

METHODOLOGY 

The study was conducted utilizing mixed-methods design.  Secondary quantitative 

data was used to determine the influence of positive airway pressure [PAP] on quality of 

life [QOL] and cardiovascular endurance.  Each participant completed a Minnesota 

Living with Heart Failure® Questionnaire [MLHFQ] and Six Minute Walk Test [6MWT] 

upon admission to the clinic, and repeated those measures after six months.  This study 

was conducted using a retrospective chart review.  Additionally, qualitative data was 

trended through chart review to examine reasons given by patients for refusal of 

treatment for sleep breathing disorder [SBD]. 

Population and Sample 

A non-probability convenience sampling of patients admitted to The Medical 

Center of Plano [TMCP’s] heart failure clinic was utilized for this study. Records of 

subjects who visited The Medical Center of Plano Heart Failure Disease Management 

Clinic between January of 2009 and October of 2011 were reviewed.  

Inclusion criteria included: 

• Participants with a diagnosis of heart failure; 

• Greater than 18 years of age and less than 96 years of age; 

• Participants screened for sleep breathing disorder using TMCP protocol; 

• Completed baseline and 6 month MLHFQ and 6MWT measure; and 
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• Participants using nocturnal 02 therapy or PAP. 

Exclusion Criteria Include: 

• Participants treated with positive airway pressure devices at home previous to 

the screening; 

• Participants who received a sleep evaluation prior to screening at the TMCP 

Heart Failure Clinic; and 

• Patients who were deceased at the time of data collection. 

Protection of Human Participants 

In order to maintain human participant protection, approval from the Institutional 

Review Board [IRB] at Texas Woman’s University [TWU] was obtained prior to 

beginning the study and is included in Appendix A.  In addition TMCP’s IRB provided 

written confirmation of approval as indicated in Appendix B.  As the medical record was 

reviewed and information extracted, a non-identifiable code was assigned to the database 

so that there was not a direct link to specific names.  A key to the coding system was 

maintained in a locked storage cabinet, with limited access by the heart failure clinic 

coordinator until all the data were collected and analyzed.  All non-identifiable electronic 

data was password-protected with a firewall on the researcher’s computer.   Following 

the completion of the analysis and the project closed, the key to the coding system was 

destroyed by shredding the document, so that there was not a direct or indirect link to 

subject identifiers and information.  These measures were taken so that it would be 

impossible for any research information to be matched back up to any human participant.  
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The participants’ identities were not revealed in any compilation, study report or 

publication.  The researcher signed a confidentiality agreement with TMCP and attended 

TMCP training related to research and ethics. 

Data Collection Procedures 

All data were collected by retrospective chart review and a review of ongoing 

data collection by TMCP’s Heart Failure Clinic in the form of an Excel spreadsheet. 

Research participants were assigned to one of two nonequivalent groups.  All participants 

had a diagnosis of heart failure and screened positive for a SBD.  Participants were 

assigned to group one if they were treated with PAP, and group two if treated with 

nocturnal oxygen therapy.  Data were obtained from both paper charts and an ongoing 

Excel spreadsheet used by TMCP’s heart failure clinic to track patient data.  Data were 

entered into a statistical software database [SPSS] for analysis and patient names were 

excluded for anonymity.  A randomized code was assigned to each participant using the 

True Random Number Service Internet Software.   

Instrumentation 

The MLHFQ was utilized for this study.  The MCP’s Heart Failure Clinic 

obtained consent and paid for a license to use this tool.  This tool was designed by Dr. 

Thomas S. Rector in 1984 and has been utilized in a number of heart failure studies and 

evaluations (Rector, 2005).  This questionnaire was designed to encompass three 

components of QOL including physical, emotional, and social dimensions. Rector (2005) 

cited six studies that indicated a high reliability rate of the MLHFQ from 1986 to 2005.  
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Reliability in these studies ranged from .87 to .95 with patient populations ranging from 

62 to 1136 (Rector, 2005).  A high internal consistency showed the MLHFQ scores 

measured the interrelated effects of heart failure on QOL (Rector, 2005).  According to 

Rector (2005), dyspnea, fatigue and emotional constructs of the tool strongly correlated 

with the MLHFQ scores ranging from 0.74 to 0.81.  Additionally, a strong correlation 

between the MLHF score and classifications of heart failure existed and were .21, .37, 

.53, and .69 in the NHYA classification of I-IV respectively (Rector, 2005).  Carmona-

Bernal (2008) also found New York Heart Association [NYHA] classification to have an 

independent relationship with the outcome of the MLHFQ.  In a QOL study measuring 

depressive symptoms an older population of heart failure patients, Klein, Turvey and Pies 

(2007) found maladaptive coping maladaptive styles were more commonly associated 

with noncompliance, negative outcomes and decreased QOL. 

Cardiovascular endurance was measured using the 6MWT.  This tool measured 

the maximum distance that an individual could walk in six minutes and had high test-

retest reliability (r=.94 to .96) in people with cardiovascular disease (Steffer, Hecher, & 

Mollinger, 2002).  Steffer et al. (2002) also reported construct validity through 

correlations between peak oxygen consumption and distance walked within six minutes 

among heart failure and lung disease participants (r=.63-.79).  Additionally, Kommuri, 

Johnson and Koelling (2010) found low 6MWT results predicted early hospital 

readmission rates among individuals with heart failure (p = .016).  A chart review of 
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narrative notes was also conducted to trend reasons why some patients refuse referrals 

and or treatment for SBD.   

Data Analysis 

All data for statistical analysis was entered into SPSS.  Descriptive statistics were 

used to define the study population in terms of demographic data, which included age, 

gender, ethnicity, NYHA classification and comorbidities.  Results were expressed using 

measures of central tendency, as well as in percentages and absolute values. An analysis 

of covariance [ANCOVA] was used to determine the relationship between the NYHA 

classification of heart failure and participant QOL controlling for pre scores.  

 Inferential statistics were used to measure the influence of PAP on QOL and 

cardiovascular endurance. Specifically, a multiple linear regression predicting QOL at six 

months was conducted with type of therapy used (PAP or nocturnal oxygen), baseline 

QOL measure, and NYHA classification of heart failure as predictors. Additionally, a 

separate multiple linear regression predicting endurance at six months was conducted 

with type of treatment (PAP or nocturnal oxygen), baseline endurance measure, and 

NYHA classification of heart failure as predictors. Qualitative data was trended for 

themes and coded into SPSS to examine reasons for refusing recommended treatments 

for SBD.
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CHAPTER IV 
 

RESULTS 

Data Screening Procedures 

 All 106 charts of current patients at The Medical Center of Plano’s [TMCP’s] 

Heart Failure Clinic in Plano, Texas were reviewed for inclusion and exclusion criteria.  

Thirty-seven individuals were excluded because they were already being treated with 02 

or positive airway pressure [PAP] at the time of screening.  Twelve were excluded 

because they did not screen positive for sleep breathing disorder [SBD] using TMCP’s 

protocol.  An additional 13 did not meet inclusion criteria related to admission after 

September 2011 preventing six-month outcome criteria at the time of chart review.  Four 

charts reflected the patients refused the outcome measures therefore they were also 

excluded.  A total of 40 individuals met inclusion criteria for this retrospective study as 

evidenced by: ages between 18-96 years; screened positive for SBD disorder using 

TMCP’s protocol; did not receive previous 02 or PAP treatment; and had baseline and six 

month quality of life [QOL] and endurance measures.  Data was entered into SPSS 

software version 20 for statistical analysis. 

Description of the Sample 

 The demographic characteristics of the sample are reported according to treatment 

groups with absolute values and cumulative data shown in Table 1.  Treatment groups 

were nonequivalent with 40% following recommendations for positive airway pressure 
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[PAP] therapy and 60% choosing nocturnal oxygen therapy as an alternative.  Ages of  

participants ranged from 41-93.2 with a mean age of 71.7 (SD=14.6).  The mean age for 

individuals compliant with recommendations for PAP treatment was 14.6 years younger 

than those who chose nocturnal oxygen therapy as a treatment modality.  Additionally, 

the mean age for women was slightly higher (73.3+14.2) than men (71.7+15). 

Table 1 
 
Demographic Data According to Treatment Group 
 
Variable PAP 

(N=16) 
Nocturnal 

02] (N=24) 
Total 

 (N=40) 
Mean Age (years) 62.9+14.3 77.5+11.8 71.7+14.6 
Gender 
     Female 
     Male 
Total 

 
2 
14 
16 

 
14 
10 
24 

 
16 
24 
40 

Ethnicity 
     Caucasian 
     African-American 
     Hispanic 
     Asian 
Total 

 
13 
1 
2 
0 
16 

 
19 
2 
1 
2 
24 

 
32 
3 
3 
2 
40 

Comorbidities 
     Diabetes Type II 
     CVA 
     Atrial Fibrillation 

 
10 
1 
3 

 
8 
4 
15 

 
18 
5 
18 

NYHA 
     Class 1-2 (Mild) 
     Class 3-4 (Moderate/Severe) 
Total 

 
7 
9 
 

16 

 
2 
22 
 

24 

 
9 
31 
 

40 
 

Sample demographics varied among gender, ethnicity and types of treatment 

used.   Descriptive statistics related to gender include male (60%) and female (40%). 
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Only 12.5% of the female population followed recommendations for PAP treatment, 

while 58.3% of males were compliant with this recommendation.  Ethnicity of 

participants was Caucasian (80%), African-American (7.5%), Hispanic (7.5%) and Asian 

(5%).  Twenty percent of women self-identified as minority populations (African-

American, Hispanic and Asian), while 16% of men were identified as minorities. 

The Heart Failure Clinic at TMCP collected data on 3 comorbidities including 

type II diabetes, cerebral vascular accident [CVA], and atrial fibrillation.  Some 

individuals had no comorbidities while others had more than one.  Forty-five percent of 

participants had a diagnosis of type II diabetes, 12.5% previously had a CVA and 45% 

had a diagnosis of atrial fibrillation at the time of admission to the heart failure clinic.  

Six out of 8 (75%) participants who are a minority ethnicity were diagnosed with type II 

diabetes and 100% of Hispanic participants had type II diabetes listed as a comorbidity. 

Due to the small sample size, heart failure classifications were divided into two 

groups.  Mild included those with New York Heart Association [NHYA] classification I 

or II heart failure, and moderate/severe included those with NHYA classification III or IV 

heart failure.  Disproportion between these groups also existed with 22.5% of participants 

classified as mild and 77.5% classified as moderate/severe.  Additionally, 91.6% of the 

group who chose nocturnal oxygen therapy as an alternative treatment was in the 

moderate/severe classification.  Women were more likely to have moderate/severe heart 

failure (87.5%) than men (70.8%) as illustrated in Table 2. 
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Table 2    
 
Gender and NYHA Classification Comparison 
 
  NYHA Class 

Mild 
NYHA Class 

Moderate/Severe 
Total 

 
Gender Female 2 14 16 

 Male 7 17 24 

Total  9 31 40 

 

Data Analysis 

Inspection of Data 

 Missing data. Decisions about missing data issues were made a priori.  

Completion of baseline QOL and endurance measures were part of the inclusion criteria 

for the study, therefore four charts were excluded from the study because these outcome 

measures were not completed.  After entering the data into SPSS a missing value analysis 

was completed on all categorical and quantitative data to check for omissions and none 

were found.  However, when charts were reviewed for qualitative data related to the 

reason for refusal of recommended sleep study referral or use of PAP, only 19 out of 24 

charts contained annotated notes reflecting the patient’s response.  Qualitative analysis 

was based on given responses with no substitutions for missing data. 

 Outliers.  A comprehensive assessment of the data for outliers was completed.  

First, the raw data was visually inspected and high and low values were cross-referenced 
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with the medical chart to ensure input accuracy.  Next, the variables were screened for 

outliers using histograms, frequency distributions and box-plots. High and low scores did 

not significantly change the mean for demographic data, predictors or outcome measures. 

The six-month QOL outcome measure was tested for outliers and showed a mean of 

36.25 as compared to 35.33 after 5% trimmed mean.  Additionally, the mean six-month 

endurance outcome was 308.8 as compared to 309.6 after 5% trimmed mean.  Initial 

QOL outcome test for outliers produced a mean of 51.6 and 51.8 after 5% trimmed, and 

initial endurance of 295.2 and 296 after 5% trimmed mean.  No cases were removed prior 

to analysis based on these findings.    

 Normality. Kolmogorov-Smirnov and Sahpiro-Wilk tests were performed to 

evaluate normality. Respective significance levels were: initial QOL (0.20, 0.09), six-

month QOL (0.2, 0.8), initial endurance (0.2, 0.5), and six-month endurance (0.20, 0.91). 

Tests for normality showed a normal distribution of data for dependent variables with all 

significance levels >0.05 which indicates normality. Additionally, Q-Q box plots and 

histograms were examined and a normal distribution of data was found.  No cases were 

removed prior to analysis based on these findings. 

Inferential Quantitative Analysis 

A multiple linear regression was conducted to predict the QOL six months after 

treatment with PAP or nocturnal oxygen therapy from previous QOL and NHYA 

classification of heart failure (mild or moderate/severe).  The first null hypothesis stated: 

Among the participants with heart failure and SBD’s, type of therapy used (PAP or 
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nocturnal oxygen), baseline QOL measure, and New York Heart Association [NYHA] 

classification of heart failure will be neither predictive nor protective of QOL measure at 

six months. The Minnesota Living with Heart Failure© QOL Survey [MLHFQ] was used 

to measure QOL at baseline and six months after treatment. Although all patients in the 

study were referred to a sleep specialist for polysomnography [PSG] testing, some 

patients chose not to follow through with this testing.  Other individuals completed PSG 

testing, but did not follow the recommended PAP treatment.  They did however agree to 

evaluation and treatment with night-time oxygen therapy which comprised the first 

treatment group of 24 patients.  The second treatment group included individuals who 

were evaluated and diagnosed with SBD and were compliant with recommended PAP 

therapy and included 16 patients.   

The test for a linear assumption of a multivariate model was conducted prior to 

performing analysis for both multiple linear regressions.  The deviation from linearity test 

was conducted using the analysis of variance [ANOVA] test in SPSS.  Relationships 

between dependent variables and predictors were not statistically significant with p > 

0.05, indicating linearity.  In addition, the data was tested for homoscedasticity.  

Scatterplots were used to plot the residuals against the predicted values.  Evidence that 

the residuals tended to be spread around the regression line in the vertical direction by 

about the same amount for all values of Y existed; therefore the assumption of 

homoscedasticity was met. 
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The first null hypothesis was rejected.  The results of the multiple linear 

regression analysis suggested that the model was predictive (R2 = .215, F(3,36) = 3.285, 

p<.05), in estimating QOL six months after treatment based on previous QOL measures 

and classification of heart failure (Table 3).  Although results indicated both treatment 

groups (PAP and nocturnal oxygen therapy) had improvements from baseline values 

(Figure 1) (R2 = .215, F(1, 38) = 8.9, p<.01), there were no statistically significant 

differences between treatment groups (R2 = .215, F(1, 38) = .799 , p=.377).  Additionally 

at six months the nocturnal oxygen therapy group had higher QOL scores indicating 

lower perceived QOL with a mean value of 38.9 compared to the PAP therapy group with 

a mean value of 32.2.  However, heart failure classification was not predictive in 

estimating QOL at six months (R2= .215, F(1, 38) = .23, p=.634).  

Table 3  
 
Multiple Linear Regression QOL 
 
Source Type III Sum 

of Squares 
           df      Mean Square       F        Sig. 

Corrected Model 4776.300a 3 1592.100 3.285 .032 
Intercept 783.564 1 783.564 1.617 .212 
Heart Class 111.554 1 111.554 .230 .634 
Treatment 387.095 1 387.095 .799 .377 
Baseline QOL 4313.617 1 4313.617 8.900 .005 
Error 17449.200 36 484.700   
Total 74788.000 40    
Corrected Total 22225.500 39    
a. R Squared = .215 (Adjusted R Squared = .149) 
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Figure 1: Comparison of 6 month QOL between treatment and classification groups 
 

A separate multiple linear regression was conducted to predict the cardiovascular 

endurance six months after treatment with PAP or nocturnal oxygen therapy from 

previous cardiovascular endurance measures and NHYA classification of heart failure.  

The second null hypothesis stated: Among the participants with heart failure and SBD’s, 

type of therapy used (PAP or nocturnal oxygen), baseline endurance measure, and NYHA 
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classification of heart failure will be neither predictive nor protective of endurance at six 

months. The 6 Minute Walk Test [6MWT] was used to evaluate cardiovascular 

endurance at baseline and six months after treatment.  Again, patients were grouped 

according to treatment chosen (PAP or nocturnal oxygen therapy) and NYHA 

classification (mild or moderate/severe).   

The second null hypothesis was rejected.  The results of the analysis suggest the 

model was predictive (R2 = .652, F(3,36) = 22.518, p<.001) in estimating cardiovascular 

endurance six months after treatment with PAP or nocturnal oxygen therapy with 

baseline endurance and NYHA classification as predictors (Table 4).  Although both 

groups improved in distance walked, individuals treated with PAP had statistically 

significant increases in 6MWT (R2 = .652, F(1, 38) = 7.661, p<.01) when compared to 

the nocturnal oxygen therapy group (Figure 2).  The mean distance walked at six months 

for the PAP group was 373.1 as compared to the nocturnal oxygen therapy group at 266.  

Additionally, baseline 6MWT were statistically significant (R2 = .652, F(1, 38) = 42.832, 

p<.001) in predicting distance walked in six months.  Again, the NYHA classification 

was not statistically significantly predictive (R2 = .652, F(1,38) = .577, p=.453) in 

estimating distance walked in six months. 
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Table 4   
 
Multiple Linear Regression 6MWT 
 
Source Type III Sum 

of Squares 
df          Mean Square     F Sig.       

Corrected Model 319930.274a 3 106643.425 22.518 .000 
Intercept 3379.985 1 3379.985 .714 .404 
Heart Class 2731.644 1 2731.644 .577 .453 
Treatment 36281.824 1 36281.824 7.661 .009 
Baseline 6MWT 202850.908 1 202850.908 42.832 .000 
Error 170494.456 36 4735.957   
Total 4307131.350 40    
Corrected Total 490424.730 39    
a. R Squared = .652 (Adjusted R Squared = .623) 
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Figure 2:  Comparison of 6 month 6MWT between treatment and classification groups 
 

Finally, an analysis of covariance [ANCOVA] was conducted to determine the 

relationship between NYHA classification of heart failure and participant QOL 

controlling for pre scores. The third null hypothesis stated:  There will be no significant 

relationship between the NYHA classification of heart failure and participant QOL. The 

third null hypothesis was accepted.  There was no statistically significant relationship 

between NYHA classification of heart failure and participant QOL (R2=.197, F(1, 38) = 

0.15, p=.903). 
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Qualitative Data 

 Participant charts were reviewed for annotative narrative notes explaining the 

reasons patients were not compliant with referrals for a sleep study in the sleep lab.  

Additionally, notes were reviewed to assess stated reasoning for non-compliance for 

those individuals who did complete the sleep lab PSG testing, but did not follow through 

with recommended PAP therapy.   Eighteen of the 40 patients chose not to undergo 

recommended PSG testing in the overnight sleep lab.  Fifteen charts contained reasoning 

as to why the patients were not compliant with this recommendation.  Five out of fifteen 

(33.3%) indicated they did not want to stay overnight in the sleep lab as a reason for 

refusing testing.  Another five (33.3%) indicated increased age as a reason for refusing 

testing.  Three patients (20%) cited complications with other disease processes prevented 

them from seeking this treatment, and two patients (13.3%) stated cost as a barrier to 

complying with recommended treatment.  Out of the 22 patients who followed through 

with PSG testing, six could not follow through with the treatment, and therefore chose 

nocturnal oxygen therapy as an alternative.  Four of those patients stated reasons, which 

included an inability to tolerate the PAP mask (50%), claustrophobia (25%), and drying 

out of the nose (25%). 

Summary 

 Quantitative and qualitative analyses were conducted on a sample population of 

individuals with a diagnosis of heart failure who had screened positive for SBD. 
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Descriptive statistics were presented to define the study population in terms of 

demographic data, which will include age, gender, ethnicity, NYHA classification and 

comorbidities.   Two separate multiple linear regression tests were performed.  The first 

two null hypotheses were rejected.  Results indicated among the participants with heart 

failure and SBD’s, the model including type of therapy used (PAP or nocturnal oxygen), 

baseline QOL measure, and NYHA classification of heart failure was significant. 

However, individually the variables did not have a significant effect on six-month QOL.  

Results also indicated among the participants with heart failure and SBD’s, type of 

therapy used (PAP or nocturnal oxygen), baseline endurance measure, and NYHA 

classification of heart failure were predictive of endurance at six months.  The third null 

hypothesis was accepted.  Results from the ANCOVA indicated there was no significant 

relationship between the NYHA classification of heart failure and participant QOL.  

Qualitative data indicated the majority of individuals refused referral for PSG testing 

because they did not want to spend the night in the sleep lab or they perceived they were 

too old.
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

A summary of the purpose, study design, description of the sample and data 

collection procedures is outlined in this chapter.  Brief answers to the research questions 

and hypotheses results are given in the conclusion section.  An in-depth discussion of the 

study’s implications to the field of health studies is presented.  Study limitations and 

recommendations for future studies are also given. 

Summary 

The purpose of this study was to determine if the use of positive airway pressure 

[PAP] for SBD’s in a heart failure population would improve quality of life [QOL] and 

cardiovascular endurance as compared to the use of nocturnal oxygen therapy.  

Additionally, the purpose of the study included examination of health attitudes related to 

compliance with recommended treatment for SBD.   

Description of the Sample 

 Descriptive statistics were used to define the study population in terms of 

demographic data, which included age, gender, ethnicity, NYHA classification and 

comorbidities.  Data were collected on three comorbidities including type II diabetes, 

atrial fibrillation, and cerebral vascular accident [CVA]. Results were expressed using 

mean values, as well as in percentages and absolute values.
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 Secondary data in 106 charts of current patients at TMCP’s Heart Failure Clinic 

in Plano, Texas were reviewed for inclusion and exclusion criteria.  A total of 40 

individuals met inclusion criteria for this retrospective study as evidenced by: ages 

between 18-96 years; screened positive for SBD disorder using TMCP’s protocol; did not 

receive previous 02 or PAP treatment; and completed baseline and six month QOL and 

endurance measures.   

The study sample included 40 participants with a diagnosis of heart failure who 

screened positive for a SBD.  Although all patients were referred for further diagnostics 

to evaluate for SBD, only 22 patients followed through with testing.  Of those 22 patients, 

16 complied with recommended treatment of PAP.  All other 24 participants chose 

nocturnal oxygen as an alternative to PAP treatment.   

Descriptive Statistics 

Age. Ages of participants ranged from 41-93 with a mean age of 71.7 (SD=14.6).  

The mean age for individuals compliant with recommendations for PAP treatment was 

14.6 years younger than those who chose nocturnal oxygen therapy as a treatment 

modality.  Additionally, the mean age for women was slightly higher (73.3+14.2) than 

men (71.7+15). 

Gender & Ethnicity. Sample demographics varied among gender, ethnicity and 

type of treatment used.  Sixty percent of participants were male and 40% were female. 

Male patients were more compliant than female patients as evidenced by 58.3% of males 

followed recommended PAP treatment while only 12.5% of the female population 
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followed recommendations for PAP treatment.  Ethnicity of participants in order of 

number of participants was Caucasian (80%), African-American (7.5%), Hispanic (7.5%) 

and Asian (5%).  Twenty percent of women were among minority populations (African-

American, Hispanic and Asian), while 16% of minorities were men. 

Comorbidities. Data were collected on 3 comorbidities including type II diabetes, 

cerebral vascular accident [CVA], and atrial fibrillation.  Forty-five percent of 

participants had a diagnosis of type II diabetes, 12.5% previously had a CVA and 45% 

had a diagnosis of atrial fibrillation at the time of admission to the heart failure clinic.  

Six out of 8 (75%) of participants among a minority ethnicity were diagnosed with type II 

diabetes and 100% of Hispanic participants had type II diabetes listed as a comorbidity. 

Heart failure classification.  Individuals were also grouped according to heart 

failure classification (mild and moderate/severe).  Mild included those with New York 

Heart Association [NHYA] classification I or II heart failure, and moderate/severe 

included those with NHYA classification III or IV heart failure.  Disproportion between 

these groups also existed with 22.5% of participants classified as mild and 77.5% 

classified as moderate/severe.  Additionally, 91.6% of the group who chose nocturnal 

oxygen therapy as an alternative treatment was in the moderate/severe classification.  

Patients with moderate to severe classification are at higher risk for complications 

associated with heart failure.  These complications can be confounded when the patient is 

not compliant with recommended treatment.  Non-compliance with non-pharmacological 

recommendations for treatment in the heart failure population has been associated with 
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increased mortality and increased heart failure related hospital readmission rates (Wal, 

Veldhuisen, Veeger, Rutten, & Jaarsma, 2010).  In the current study women were more 

likely to have moderate/severe heart failure (87.5%) than men (70.8%). 

Inferential Statistics 

 A multiple linear regression was conducted to predict the QOL six months after 

treatment with PAP or nocturnal oxygen therapy from previous QOL and NHYA 

classification of heart failure (mild or moderate/severe).  The results suggested that the 

model was predictive (p<.05), in estimating QOL six months after treatment based on 

previous QOL measures and classification of heart failure.  Although the model was 

predictive, there was not a statistically significant difference between the PAP and 

nocturnal oxygen therapy groups (p=.377).  Baseline QOL measure was predictive 

(p<0.05) but heart failure classification was not (p=.634).  A separate multiple linear 

regression was conducted to predict cardiovascular endurance six months after treatment 

with PAP or nocturnal oxygen therapy from previous cardiovascular endurance measures 

and NHYA classification of heart failure.  The model was predictive (p<.05) with 

statistically significant improvements in the PAP group (p<.05) when compared to the 

nocturnal oxygen therapy group.  Baseline endurance measures were predictive (p<.05) 

while NHYA classification was not (p=.453).  An analysis of covariance was performed 

to determine the relationship between NYHA classification of heart failure and 

participant QOL controlling for pre scores.  However, there was no statistically 
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significant relationship between NYHA classification of heart failure and participant 

QOL (p=.903).  Table 5 deposes each hypothesis. 

Table 5   
 
Hypotheses and Findings 
 
Null Hypothesis Finding 
Among the participants with heart failure and SBD’s, type 
of therapy used (PAP or nocturnal oxygen), baseline QOL 
measure, and NYHA classification of heart failure will be 
neither predictive nor protective of QOL measure at six 
months.  

Null 
Hypothesis 
Rejected 

Among the participants with heart failure and SBD’s, type 
of therapy used (PAP or nocturnal oxygen), baseline 
endurance measure, and NYHA classification of heart 
failure will be neither predictive nor protective of endurance 
at six months.  

Null 
Hypothesis 
Rejected 

There will be no significant relationship between the NYHA 
classification of heart failure and participant QOL. 

Null 
Hypothesis 
Accepted 

 

Qualitative Analysis  

Qualitative analysis was conducted to assess the attitudes and reasons given by 

participants with heart failure who refuse the recommended treatment for SBD.  For 

patients who refused sleep study evaluation, 33.3% indicated they did not want to stay 

overnight in the sleep lab as a reason for refusing testing.  Another 33.3% indicated 

increased age as a reason for refusing testing.  An additional 20% cited complications 

with other disease processes prevented them from seeking this treatment, and 13.3% 

stated cost as a barrier to complying with recommended treatment. For the small group 

who underwent further evaluation, but did not follow through with recommended 
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treatment, 50% reported an inability to tolerate the PAP mask, 25% indicated 

claustrophobia, and 25% cited drying out of the nose as reasons for noncompliance with 

PAP therapy. 

Discussion and Implications 

 Results from this study have important implications for the field of health 

education and can serve as a basis for conducting larger scale studies in which results can 

be more widely generalized to a broader population. Hochbaum (1958) originated the 

Health Belief Model [HBM] as a guide to explain gaps in participation for disease 

prevention and detection and was later expanded to examine individuals’ responses, 

behaviors and compliance related to health care provider recommendations (Champion & 

Skinner, 2008).  Identification or assessment of the target population is the first step to 

developing a plan for the implementation of health education.  

Descriptive Findings 

 The descriptive statistics of this study sample revealed a majority of patients with 

heart failure who screened positive for SBD did not choose the gold standard of treatment 

(PAP therapy).  Additionally, younger patients were more likely than older patients to 

comply with recommended PAP therapy.  Understanding the phenomenon of 

noncompliance in elderly patients with heart failure is imperative to developing an 

individualized plan of care to improve health outcomes.  In a study comparing older and 

younger patients with heart failure and their compliance with prescribed therapies, 

Evangelista et al. (2003) found as the perceived difficulty of a prescribed therapy 
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increased, compliance decreased.  In addition, Dickson and Plauschinat (2008) found 

simplifying therapy is imperative for increasing compliance in the elderly population.  

The elderly are often prescribed multiple therapies and suffer from multiple co-

morbidities.  Health educators are in a unique position to develop educational strategies 

to minimize the perceived difficulties associated with evaluation of SBD and 

recommended PAP treatment.   

Descriptive statistics also revealed men were more compliant with PAP therapy 

recommendations than women.  This finding was consistent with findings on gender 

differences in compliance rates after cardiac rehabilitation (Dolansky, 2004).  Six months 

after beginning cardiac rehabilitation, women exercised less frequently than men.  The 

author suggested women would benefit from health education interventions two months 

after onset of the rehabilitation, whereas men benefited from the interventions after five 

months (Dolansky, 2004).  The exploration of gender differences in relation to 

consequences of sleep apnea could provide the health educator with evidence-based data 

to strengthen educational tools and interventions for women.  Celen, Hedner, Carlson, 

and Peker (2010) found women with SBD’s were at increased risk for developing 

diabetes when compared to men.  In addition, Kapsimalis and Kryger (2009) found 

women at increased risk for SBD were more likely to have other chronic medical 

disorders.  This reiterates the need for increased health education interventions for the 

female populations. 
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Although this study was conducted using a small sample (N=40), social 

disparities were noted as the majority of patients from ethnic minorities had one or more 

comorbidity, and all the Hispanic patients were diagnosed with type II diabetes mellitus.  

These comorbidities can further complicate their condition.  According to Surani, 

Aguillar, Komari, Surani, and Subramanian (2009) diabetes was more prevalent among a 

cohort of Hispanic patients with SBD when compared to their Caucasian counterparts.  In 

addition, Schockden (2008) found hospitalization admission rates related to heart failure 

were increasing more in African American, Asian and Hispanic individuals than their 

Caucasian counterparts. According to Baldwin et al. (2010) African American 

participants who had symptoms of SBD had significantly poorer health outcomes than 

Caucasian participants.  In the same study, African American, Hispanic and other 

minorities had poorer quality of sleep and reported decreased well being when compared 

with their Caucasian counterparts.  The identification of social and ethnic health 

disparities is key to improving health outcomes for minority populations.  These 

assessment findings can be used by the health educator to tailor educational programs 

toward the population most at risk for complications and increase compliance with 

recommended therapies. 

Inferential Statistical Findings 

 The successful predictive models used in the study can also aid health educators 

and other healthcare professionals in the early identification of individuals with combined 

heart failure and SBD who are at increased risk for perceived poor QOL and decreased 
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cardiovascular endurance.  Early identification of variables that placed the patient at risk 

for poor health status can lead to a more individualized plan of health education and 

therapeutic treatments to improve patient outcomes. Patients faced with the prospect of 

SBD as a comorbidity of heart failure face important treatment decisions.  A 

comprehensive knowledge of the physical, emotional, psychological and social 

consequences of not engaging in recommended treatment can influence these decisions.  

In a prospective study, Wang et al. (2007) found the mortality rates were significantly 

higher, regardless of confounding factors, in patients who did not follow recommended 

PAP treatment. In addition, the treatment of SBD with PAP in the heart failure patient 

lowered blood pressure and increased systolic function of the heart (Kasai & Bradley, 

2011). The findings from this study serve as a basis for identifying those consequences 

such as a decrease in perceived QOL and a decline in cardiovascular endurance. 

 This study also strengthens the field of knowledge related to treatments for SBD 

in the heart failure patient.  Although statistically significant differences in treatment 

modalities were not found in the first predictive model assessing QOL at 6 months, both 

treatment groups, PAP and nocturnal oxygen therapy, had improvements in perceived 

QOL.  In assessing meters walked in six minutes after six months of treatment, the PAP 

group had significantly higher minutes walked when compared to nocturnal oxygenation, 

however both groups had improvements in six months.  Few studies have focused on the 

use of nocturnal oxygen therapy as a treatment modality.  Although PAP is the most 
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effective, nocturnal oxygen therapy yielded improvements in perceived QOL and minutes 

walked and, therefore should not be discounted. 

 Previous studies have found a strong correlation between the Minnesota Living 

with Heart Failure QOL Survey [MLHFQ] and classification of heart failure.  Tansey 

(2010) utilized this tool to establish the direct impact heart failure has on QOL and 

related the stages of heart failure to interventions offered by clinicians to provide 

psychological support.  In a QOL study measuring depressive symptoms in an older 

population of heart failure patients, Klein, Turvey and Pies (2007) found maladaptive 

coping styles were more commonly associated with noncompliance, negative outcomes 

and decreased QOL.  Rector (2005) provides a valid tool for the use of measuring QOL 

in the heart failure population, the Minnesota Living with Heart Failure QOL 

Questionnaire [MHFQL].  However, when an analysis of covariance [ANCOVA] was 

conducted in this study to determine the relationship between NYHA classification of 

heart failure and participant QOL controlling for pre scores, a relationship did not exist.  

It is important for the health educator to evaluate each patient’s perception of QOL, 

despite his or her classification of heart failure.  Even minor physical symptoms in one 

patient classified with mild heart failure might change perceived QOL, while major 

symptoms in another patient might not drastically alter QOL perceptions.  Although 

aggregate QOL results can aid the health educator in recommending treatment modalities, 

each patient should be evaluated individually. 
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Qualitative Findings 

The HBM can be used to predict why individuals engage in behavior change to 

prevent, detect, or treat a condition or disease (Champion & Skinner, 2008).  The 

qualitative results from this study provide key information about the sample population’s 

reasoning for noncompliance with treatment recommendations.  The prospect of an 

overnight stay in the outpatient sleep lab prevented many patients from seeking further 

evaluation to diagnose and treat SBD. Although the use of unattended polysomnography 

[PSG] testing in the home has been effective in diagnosing SBD in the heart failure 

patient (Punjabi et al., 2009), many practitioners are hesitant to use it (Whitlaw, Brand & 

Flemmons, 2005).  Home PSG testing is reported to be more convenient, less expensive, 

and can capture a more typical night’s sleep (Dental Sleep Solutions [DSS], 2012).  

Critics of the home PSG study report it is less accurate because it does not include the 

EEG component, which is important in differentiating between obstructive sleep apnea 

[OSA] and central sleep apnea [CSA] (DSS, 2012).  However, with such a high 

percentage of participants refusing the overnight sleep lab study, home PSG could 

provide an effective alternative and increase compliance with evaluation.  Cheliout-

Heraut, Senny, Djouadi, Ouayoun, and Bour (2011) studied the use of a portable PSG 

model to diagnose sleep apnea and found good reliability with a correlation of 0.95, 

sensitivity of 83.6%, and specificity of 81.8%.  The hesitancy to use portable diagnostics 

may be more complex than its diagnostic ability.  Many hospitals and private 

practitioners have heavy financial investments in outpatient sleep labs.  If patients are 
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diagnosed using portable PSG in the home, the physician may be compensated for 

interpreting the PSG results, but the hospital or physician who owns the sleep lab may 

lose revenue because the patient does not stay overnight in the sleep lab.   

Regardless of which type of PSG is used, research indicates the treatment of SBD 

with CPAP leads to decreased morbidity and mortality.  Additionally, treatment with 

CPAP is more cost effective when compared to receiving no treatment (Pietzsch, Garner, 

Cipriano, & Linehan, 2011).  In a study comparing the cost effectiveness of outpatient 

PSG and unattended portable home PSG monitoring over a ten year period in patients 

with OSA, Pietzsch et al. (2011) found full night PSG monitoring was the most cost 

effective, however portable home PSG monitoring was also cost effective compared to no 

evaluation and treatment.  These results are particularly applicable to the heart failure 

population with SBD.  Considering the majority of heart failure health related national 

costs are due to complications requiring emergent care and hospitalization (Lee et al., 

2010), prevention of these complications is imperative in reducing these costs.  In 

addition, the Medicare payment system withholds a percentage of inpatient Medicare 

payments based on high hospital readmission rates, forcing the facilities to absorb the 

cost or increase in other areas to compensate for the balance (Health Leaders, 2012). 

When faced with the possible nonpayment of re-hospitalization of the heart failure 

patient, the facility should consider the most effective means for prevention, which may 

include the loss of revenue from an outpatient overnight sleep study.  Although based on 
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its effectiveness, an overnight PSG should be the first option for the patient.  An option 

for home based PSG should only be presented when the patient refuses an overnight stay.   

Many patients in this study also stated they were “too old” for evaluation and 

treatment of SBD.  These findings were consistent with the descriptive statistics 

indicating the average age of individuals who refused PAP was older (77.5) than 

individuals who followed recommended treatment (62.9). According to Kostka and 

Jachimowiez (2010) psychological factors such as the choice to use recommended 

medical treatments affects survival in the elderly.  Self-efficacy, the confidence in one’s 

own abilities to engage in a treatment, is a helpful indicator of health outcomes.  

Increased self-efficacy has been associated with improved QOL as well as physiological 

health outcomes in the aging population (Kosta & Jachimowiez, 2010).  This information 

is important as health educators begin to increase evidence-based strategies to increase 

self-efficacy in the older population.  Currently a limited number of studies exist which 

focus on self-efficacy in the older population, especially in regards to PAP compliance.  

Baron et al. (2010) studied the relationship between self-efficacy and CPAP use on 

improvements in patients’ reported symptoms and found higher self-efficacy had a 

stronger relationship with compliance with recommended PAP treatment and improved 

sleepiness symptoms.  Kocken and Voorham (1998) found the use of peer-led health 

education programs for the elderly were effective in increasing self-efficacy and the 

perception of the elderly’s contribution to society.  Patient responses of being “too old” 

emphasize the need for the health educator to develop strategies to increase self-efficacy 
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in elderly clients with SBD and heart failure.  In a study assessing barriers to health care 

among the elderly, Fitzpatrick, Powe, Cooper, Ives and Robbins (2004) found a lack of 

transportation and poor responsiveness from physicians in addressing patient questions or 

concerns as the most common barriers.  Conducting a peer-led educational session to 

identify the advantages of recommended therapy and answering questions to their 

concerns could lead to increased participation and improve health outcomes for this 

population. 

Additional reasons given by patients for refusing overnight evaluation of SBD 

included complications with other disease processes and cost associated with evaluation 

and treatment.  Considering the high number of comorbidities experienced by patients 

with heart failure, education on the treatment of SBD as an effective means for 

preventing future complications is needed.  The identification of financial resources and 

support services by the health educator is also an important factor in increasing 

compliance. 

For the small group who underwent further evaluation, but did not follow through 

with recommended treatment, 50% reported an inability to tolerate the PAP mask, 25% 

indicated claustrophobia, and 25% cited drying out of the nose as reasons for 

noncompliance with PAP therapy.  The health educator should assist the patient in 

minimizing these side effects by providing educational offerings on troubleshooting the 

mask and equipment to reduce fit problems, feelings of claustrophobia and dryness.   
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Limitations 

 The small sample size and non-probability sampling of secondary data limited the 

ability to estimate the value of characteristics in the target population, which resulted in a 

lack of generalization of the study findings to the general population.  Although the 

demographic characteristics of the population gave insight into the types of treatment 

chosen by the participants, the differences between the groups in regards to age and 

gender should be taken into consideration when interpreting the inferential statistical 

results.  The classification of heart failure was not equivalent between groups, with a 

higher percentage of moderate/severe participants choosing nocturnal oxygen therapy 

instead of the recommended PAP.  The use of heart failure classification and baseline 

measures as predictors of outcome measures was a strategy to help ensure the 

nonequivalent groups did not influence the statistical significance.  Additionally, the 

participants in the study received a variety of other medical therapies such as 

pharmacological treatment during the six-month period of treatment with nocturnal 

oxygen therapy or PAP therapy that could have affected the six-month outcome QOL or 

cardiovascular endurance results.   

Recommendations 

 A variety of recommendations for future studies can be made based on the 

findings of this study.  First, the use of the significant predictive models identified in this 

study on a larger sample would increase the validity of the current study’s findings and 

make them more generalizable to the population.  A larger population would also aid in 
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the identification of demographic disparities associated with patients who have combined 

heart failure and SBD.  Additionally, adding a control group of patients with heart failure 

who chose no treatment for SBD would provide for increased evaluation of treatment 

modalities on QOL and cardiovascular endurance.   

 Based on the qualitative findings, a future study comparing the outcomes of 

patients who underwent overnight sleep study with those who completed home PSG 

evaluation would provide important information to the health educator and practitioner.  

In addition, measuring cost effectiveness of home PSG compared to no PSG evaluation 

would provide the health educator with a more comprehensive understanding from which 

to make recommendations.  Future studies assessing the role of the health educator in 

providing compliance-based interventions at the diagnostic, implementation and 

evaluation phase with this patient population would be beneficial.  Improvements in 

patient compliance on diet, alcohol use, BMI, activity, tobacco use and overall health 

status occurred with the use of a community health educator in a study assessing the 

health educator’s role in a primary care practice setting (Holtrop, Dosh, torres, & Thum, 

2008). The health educator is in a position to address barriers before the patient becomes 

noncompliant and influence decisions related to recommended treatment.  Finally, a 

study focusing on strategies to increase self-efficacy in the population in this study would 

increase the field of knowledge and improve patient health outcomes. 
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