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Relationships Among Self-management Ability, Cognitive Function, and Sleep 

Quality in Advanced Heart Failure Intensive Care Unit Patients 

 

Abstract 

by 

ELIZABETH ANN EDMISTON 

  

As the amount of heart failure (HF) patients and treatment complexity increases, 

many hospitals are implementing Advanced Heart Failure Intensive Care Unit 

(AHFICU). The success of this new care model depends on understanding unique patient 

characteristics including factors related to their ability to home self-manage, cognitive 

function, and sleep quality. Nursing interventions can then be implemented to meet needs 

of this unique population. Therefore, the purpose of this study is to understand 

relationships among sleep quality, cognitive function, and self-management ability at 

discharge in AHFICU patients. 

A convenience sample of 43 adults admitted to this setting for HF was recruited. 

Data were collected using interviews, phone calls, and medical record reviews at 

admission, discharge, and post-discharge from University Hospitals in Cleveland, Ohio. 

Results indicated that less than half were able to self-manage HF pre-admission 

according to two measures. Most participants excluded for discharge disposition had 

inadequate self-management ability. However, most patients had adequate HF knowledge 
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pre-admission and discharge. Over half of participants had mild cognitive impairment at 

admission and mild cognitive impairment at baseline was found in many participants who 

were not discharged home. Poor sleep quality was noted in patients during hospitalization 

and mean sleep quality scores were similar pre-admission and during hospitalization. 

Sleep quality significantly improved post-discharge when compared with other times, 

cognitive function at admission predicted cognitive function at discharge, and cognitive 

function at discharge predicted HF knowledge at discharge. Sleep quality trended toward 

predicting cognitive function at discharge. Most participants had advanced HF. 

Furthermore, these patients had higher comorbidity, more medications, longer total 

hospital stay, and higher obstructive sleep apnea prevalence than other HF populations. 

The present study is the first to examine self-management ability, cognitive 

function, and sleep quality in patients admitted to AHFICU. It is essential nurses 

understand unique characteristics of this population as self-management ability and sleep 

quality may be much worse in these patients compared with HF patients admitted to the 

hospital. New approaches are needed that engage significant others in home self-

management. These findings provide a foundation for future research exploring self-

management ability, cognitive function, and sleep quality in AHFICU patients. 
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CHAPTER I 

 

Introduction 

 

 Over five million Americans are currently diagnosed with heart failure with 

approximately 825,000 new diagnoses each year (Holley, Harvey, & John, 2014). The 

number of people living with heart failure is increasing at an alarmingly rate; it is 

projected that by 2030, over eight million Americans will have this debilitating disease 

(Savarese & Lund, 2017). The self-management of heart failure is a complex, dynamic 

process in which individuals undertake the management of their chronic illnesses (Grey, 

Schulman-Green, Knafl, & Reynolds, 2015). To adequately self-manage heart failure, 

patients are expected to consume a low sodium diet, monitor symptoms, take multiple 

medications, and integrate daily exercise. The difficulty with heart failure self-

management is often reported as the reason for the high hospitalization rate. In fact, 

hospitalization for heart failure accounts for over one million admissions in the United 

States with more than 50% of patients readmitted within six months (Desai & Stevenson, 

2012). Long hospital stays are common for this population and the annual national cost 

exceeds 39 billion dollars each year (Voigt et al., 2014). 

Of global hospital stays, between 20% and 35% are intensive care unit (ICU) 

admissions, or one in five people admitted to the hospital for heart failure (van Diepen et 

al., 2015). Because of the increased use of ICU’s and the potential unique characteristics, 

hospitals around the world are creating Advanced Heart Failure ICU’s (Kreusser et al., 

2018). As more people are being diagnosed with heart failure and strategies to treat heart 

failure improve, the need for more specialized in-patient care has become evident. 

Medical and nursing staff, as well as all other multidisciplinary departments, are 



13 

 

  

specialized in this unique population with the hopes of achieving optimal outcomes for 

such complicated patients. 

For patients with heart failure in the Advanced Heart Failure Intensive Care Unit 

(AHFICU), it is important to understand the factors unique to AHFICU patients including 

the factors related to a their ability to self-manage when home. Many heart failure 

patients have baseline cognitive impairment. Recent studies suggest that more than 40% 

of persons hospitalized for heart failure are known to have impaired baseline cognition 

and up to 80% in older persons with heart failure (Cameron, Worrall-Carter, Page, 

Stewart, & Ski, 2013; Hawkins et al., 2014). Risk of mortality increases five times and 

risk of functional decline increases six times in this population when persons are known 

to have impaired cognition (Barclay, Weiss, Mattis, Bond, & Blass, 1988; Cireddu et al., 

2015; Konstam, 2003; Zuccalà et al., 2003). Cognitive function includes several 

processing abilities, including attention, executive function, and memory, all of which are 

related to self-care (Moser & Watkins, 2008). As AHFICU’s emerge in our country, it is 

important to understand the levels of cognitive impairment and the self-management 

ability of these patients at discharge. 

Patients admitted to AHFICU’s are generally too sick for a regular nursing floor, 

may be a candidate for a heart transplant or a ventricular assist device, may not have a 

clear treatment path, and/or be experiencing cardiogenic shock with or without also 

needing respiratory support (Kreusser et al., 2018). Often these patients are discharged 

from the ICU necessitating nursing interventions that include discharge planning. 

Discharge planning includes assessment of the patient’s ability to self-manage at home 

and providing patient education to fill the patient’s heart failure self-management 
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knowledge gaps. For example, nurses often provide assessment and patient education on 

the management of multiple medications, how to monitor sodium intake, identification of 

heart failure symptoms (daily weight), and integrating exercise into daily life (Horwitz, 

Krumholz, Hunt, & Yeon, 2014). Adequate self-management is crucial for avoiding 

future hospitalizations for heart failure exacerbations as it is projected that at least one in 

five heart failure admissions is directly linked to the inability to manage medications or 

diet (Horwitz et al., 2014). 

 While in any ICU, many heart failure patients experience sleep problems (Ding, 

Redeker, Pisani, Yaggi, & Knauert, 2017). It is important to understand the quality of 

sleep in AFHICU’s so that nursing interventions can be tailored to meet the needs of 

these patients. In addition, it is important to understand how sleep quality related to 

patients’ self-management. Although we do not know about patients in an AHFICU, we 

do know that poor sleep quality experienced by critically ill patients while in the ICU is 

related to cognitive impairment (Matthews, 2011). Patients with cognitive impairment are 

less likely to effectively self-manage their heart failure (Lee, Lennie, Heo, Song, & 

Moser, 2016). 

Advanced Heart Failure ICU’s are a current trend in hospital management of 

patients with heart failure. It is essential that nurses working in AHFICU’s understand the 

unique characteristics of this population as cognitive impairment and sleep quality may 

be much worse in these patients compared with heart failure patients admitted to the 

hospital. Therefore, the purpose of this study is to understand the relationships among 

sleep quality, cognitive function, and self-management ability at discharge in patients in 

AHFICU’s. 
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Background 

Heart Failure 

Heart failure is a global burden unmatched by any other non-communicable 

disease with around 26 million persons diagnosed and over 39 billion dollars spent 

annually for primary heart failure-related treatments (Savarese & Lund, 2017). This 

public health cost burden increases to nearly $115 billion dollars when secondary 

diagnoses of the disease are included (Voigt et al., 2014). Heart failure is characterized 

by a structural or function abnormality of the heart that leads to failure of the heart to 

supply adequate oxygen supply to metabolizing tissues in the body (McMurray et al., 

2012). Clinically, heart failure is represented by a myriad of symptoms including 

shortness of breath, dyspnea on exertion, lung crackles, swelling in the feet, ankles, or 

abdomen, and elevated jugular venous distention (McMurray et al., 2012). The diagnosis 

of heart failure has achieved global pandemic status. In the United States alone, 5.7 

million people are affected by this disease and the number is projected to surpass 8 

million people by 2030, a 46% increase in prevalence (Savarese & Lund, 2017; Ziaeian 

& Fonarow, 2016). On average, Medicare costs exceed 17 billion dollars in the United 

States for heart failure hospitalizations (Desai & Stevenson, 2012). 

Heart failure is the leading cause of hospitalizations in persons over the age of 65 

years in the United States. Over one million hospitalizations each year have a primary 

diagnosis of heart failure. Readmission rates for heart failure are extensive. Though 

therapies continue to improve, 30-day readmission rates remain high around 23% 

according to Medicare data (Ziaeian & Fonarow, 2016) and greater than 50% within six 

months of discharge (Desai & Stevenson, 2012). Mortality and morbidity rates in this 
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population are also substantial. Nearly 300,000 deaths in the U.S. annually can be 

directed attributed to heart failure (Bui, Horwich, & Fonarow, 2011). Mortality rates rival 

many cancer mortality rates at five years after diagnosis (Bui et al., 2011). Risk for heart 

failure increases substantially as one ages; elderly persons are disproportionately affected 

by the disease. Besides age, there are many other risk factors to developing heart failure 

such as low socioeconomic status and psychological stress. Comorbidities associated 

with heart failure are also numerous. In one study of Medicare beneficiaries, 

comorbidities such as hypertension (61%), coronary artery disease (56%), diabetes 

(38%), and atrial fibrillation (30%) were common (Bui et al., 2011). 

Heart failure in intensive care units. Acute heart failure is a life-threatening 

condition requiring urgent therapies that often results in hospitalization. Although 

patients receive treatment, heart failure patients continue to have substantial risk of 

hospital and post-discharge mortality and many result in transfer to ICU care. Between 

10-51% of patients admitted for heart failure are admitted to an ICU during their hospital 

stay (Lee, Ross, et al., 2016; van Diepen et al., 2015). Accurate diagnosis of acute heart 

failure is crucial; therefore, patients undergo numerous laboratory and radiographic tests. 

A large portion of ICU admissions are for cardiogenic shock due to a prolonged state of 

exceptionally low cardiac output (Chioncel & Mebazaa, 2015). Many of these patients 

require immediate inotropic therapy and are subject to expedited insertion of a cardiac 

output monitoring device. Frequently, providers are unable to wean patients from 

intravenous inotropic support and patients are recommended for advanced therapies such 

as left ventricular assist devices (LVAD) and heart transplantation. Care surrounding 
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LVADs and heart transplantation often results in a heart failure patient needing to spend 

extended periods of time in the ICU. 

Advanced Heart Failure ICU’s are being established by hospitals in response to 

the increased need for specialized heart failure care by many patients and this 

population’s unique characteristics (Kreusser et al., 2018). The need for more specialized 

in-patient care has become evident as more people are being diagnosed with heart failure 

and strategies to treat heart failure improve. Multidisciplinary teams who specialize in 

this complicated population are also needed to achieving optimal outcomes for these 

patients. Patients admitted to AHFICU’s are generally too sick for a regular nursing floor, 

may be a candidate for a heart transplant or a ventricular assist device, may not have a 

clear treatment path, and/or be experiencing cardiogenic shock with or without also 

needing respiratory support (Kreusser et al., 2018). 

Heart failure self-management. Self-management is defined as maintaining, 

monitoring, and managing symptoms to promote and maintain health (Xu et al., 2018). 

Although the definition is quite simple, self-management of heart failure is quite 

complex. To maintain adequate symptom control over exacerbation, both medical 

treatment and lifestyle modifications are necessary (Horwitz et al., 2014). The 

combination of this regimen requires exceptional self-management skills from the patient 

and caregivers (Evangelista & Shinnick, 2008).  Recent recommendations indicate that 

there are twelve categories of self-management that heart failure patients must understand 

and practice (Lainscak et al., 2011). Patients must understand and monitor heart failure 

symptoms which typically include dyspnea, fatigue, sleepiness, edema, depression, and 

cognitive dysfunction (Bennett, Cordes, Westmoreland, Castro, & Donnelly, 2000). 
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Tracking a patient’s daily weight is essential for monitoring fluid status and medication 

administration of diuretics. Patients must also have a thorough understanding of dietary 

restrictions on sodium, unhealthy foods, and alcohol. Physical activity should be 

maintained but excessive and patients should understand when to stop any physical 

activity. While the list of self-managing tasks is extensive, each component provides 

patients key information to avoid disease exacerbation and hospitalization. 

 While heart failure self-management recommendations are clear, heart failure 

self-management ability remains poor in this population. Patients struggle to follow self-

management recommendations for a myriad of reasons. Symptoms are often hard for 

patients to interpret while not in a clinical setting (Xu et al., 2018). Complexity of the 

self-care regimen, lack of perceived need for self-care, and long-term behavioral changes 

may contribute to lack of adherence (Jaarsma, Cameron, Riegel, & Stromberg, 2017). 

Lack of motivation, patient experiences and skills, beliefs and values, cognitive function, 

confidence, and support system have also been found in the literature to affect self-

management adherence (Xu et al., 2018). Other factors are related to the ability to self-

manage and these include comorbid conditions, functional impairment, health literacy, 

anxiety, depression, excessive daytime sleepiness, and poor family support (Gary, 2006; 

Moser, Doering, & Chung, 2005; Riegel, Dickson, Goldberg, & Deatrick, 2007; Riegel et 

al., 2006; Riegel, 2004; Wolfe, Worrall-Carter, Foister, Keks, & Howe, 2006). 

 Self-management ability at discharge from an ICU. Discharge planning and 

self-management education occurs throughout hospitalization; however, the ability to 

effectively self-manage may affect the overall outcome of discharge education. 

Knowledge may be a necessary component of self-management, but alone does not 
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change self-management behaviors (Dickson & Riegel, 2009). Effective self-managers 

have the skills to use the knowledge gained and apply this to daily life (Jaarsma et al., 

2017). Many heart failure patients are able to objectively understand instructions and 

information given to them, but are unable to apply this knowledge to daily self-

management after discharge from the hospital. 

Cognitive Function 

Cognitive function is defined as an array of mental processes that relate to 

obtaining, storing, manipulating, and retrieving information that supports many daily 

activities across the lifespan (Wallin et al., 2018). Cognitive function can be separated 

into multiple domains including executive functioning, attention, memory, language and 

communication, and visuospatial processing. Optimal cognitive functioning is essential to 

maintain health, as disease treatments become more complex and require attention to 

detail, memorizing regimens, and multifaceted self-care (Wallin et al., 2018). 

Cognitive function in heart failure. Heart failure patients are known to have 

problems with memory and concentration, both associated with poor health outcomes 

(Cireddu et al., 2015; Pressler et al., 2010; Sauvé, Lewis, Blankenbiller, Rickabaugh, & 

Pressler, 2009; Zuccalà et al., 2003). Cognitive dysfunction, or more commonly called 

“cardiogenic dementia,” is a lesser studied but extremely important symptom of heart 

failure. Thought to be related to decrease heart function and blood flow, cognitive 

dysfunction affects between 53% to 58% of persons with heart failure, exceeding even 

the prevalence of dementia (Vogels, Scheltens, Schroeder‐Tanka, & Weinstein, 2007; 

Zuccalà et al., 2003). Heart failure patients are known to have problems with memory 

and concentration, both associated with poor health outcomes (Pressler et al., 2010; 
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Sauvé et al., 2009; Zuccalà et al., 2003). Cognitive changes are also associated with 

aging; however, changes in attention, memory, and executive function are seen to worsen 

in heart failure patients (Moon, Yoon, & Bratzke, 2017). Likewise, when compared with 

age-matched controls, heart failure patients have greater cognitive changes more severe 

than normal aging; however, these cognitive changes do not meet the level for diagnosing 

dementia (Moon et al., 2017; Vogels et al., 2007). Decreased cognitive functioning is also 

associated with five times increased risk of mortality, greater dependency in activities of 

daily living, and frequent rehospitalization (Cireddu et al., 2015; Thom et al., 2006; 

Walsh, Charlesworth, Andrews, Hawkins, & Cowley, 1997). 

Cognitive function in ICU. Regardless of the initial disease of a patient admitted 

to critical care, cognitive function is commonly affected in ICU patients (Wolters, 

Slooter, van der Kooi, & van Dijk, 2013). Several factors may contribute to cognitive 

dysfunction in ICU including systemic consequences, disturbed routines, and multiple 

high-intensity medications (Jones, Griffiths, Slater, Benjamin, & Wilson, 2006). 

Furthermore, many critically-ill patients, including those with advanced heart failure, 

experience systemic inflammation and sepsis, which can lead to brain cell death and 

edema (Sharshar et al., 2003). Because of the cognitive dysfunction that occurs within an 

ICU stay, patients who survive often have trouble with memory and problem-solving, 

which can lead to poor self-management abilities (Jones et al., 2006). Global impairment 

was found in 26% of participants from a cardiac ICU, with increased impairment in 

specific cognitive domains such as short- and long-term memory and attention (Cireddu 

et al., 2015). Unfortunately, no data are currently available on cognitive impairment in 

AHFICU patients, but given that other populations of heart failure patients have higher 
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levels of cognitive impairment, we expect that AHFICU patients will be increasingly 

affected. 

Implications for self-management ability at discharge. It is widely understood 

that changes in cognitive functioning have substantial impact on self-management 

abilities in persons with heart failure (Cameron et al., 2010; Dickson, Tkacs, & Riegel, 

2007; Dolansky et al., 2017; Hajduk et al., 2013; Harkness et al., 2014). In heart failure 

patients, the ability to self-manage symptoms needs to be assessed at discharge (Dickson 

et al., 2007). Patients may be unable to process information provided at discharge 

regarding symptom monitoring, complex medication regimens, or dietary changes (Moon 

et al., 2017). Heart failure patients may not have the ability to self-manage, which upon 

discharge from the hospital, becomes imperative to survival.  

Sleep Quality 

Adequate sleep is necessary for people to survive, providing essential restorative, 

protective, and energy-conserving functions (Matthews, 2011). Sleep is the state of the 

body and mind in which a person experiences reduced awareness, responsiveness, and 

movement and consists of different stages (Colten & Altevogt, 2006). There are two main 

types of sleep: rapid eye movement (REM) sleep and nonrapid eye movement (NREM) 

sleep. Ninety-minute cycles recur several times throughout sleep and adequate amounts 

of both types are necessary for restoration (Matthews, 2011). While the concept of sleep 

is not quite clear in the literature, sleep quality is frequently used to describe the total 

sleep experience. Sleep quality is defined as a collection of sleep measures for sleep 

experience that includes different aspects of sleep such as subjective sleep quality, sleep 

disturbances, daytime sleepiness, sleep deprivation, and sleep duration (Krystal & 
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Edinger, 2008). Inadequate sleep (less than 7-8 hours) is associated with higher morbidity 

and mortality (Chennaoui, Arnal, Sauvet, & Léger, 2015). 

Sleep quality in heart failure. Around 75% of Americans with heart failure 

report sleep disturbances, an aspect of sleep quality, a much higher percentage than the 

general population (Jeon & Redeker, 2016). Heart failure patients largely complain of 

insomnia-like symptoms such as trouble initiating and maintaining sleep and early 

waking (Jeon & Redeker, 2016). This is especially concerning since poor sleep quality in 

heart failure patients is associated with poor cardiac event-free survival (Lee, Lennie, et 

al., 2016). Patients with poor sleep quality also experience emotional and physical 

distress, poor coping mechanisms, and are unable to process and remember basic 

information (Matthews, 2011). Sleep deprivation, another aspect of sleep quality, may 

also contribute to the lack of motivation for physical activity and decreased cognitive 

abilities (Jeon & Redeker, 2016; Kamdar et al., 2012). However, people who have had 

adequate sleep report awakening feeling refreshed and do not experience daytime 

sleepiness (Matthews, 2011). 

Sleep quality in ICU. For patients in intensive care, poor sleep quality is 

common and often reported as frequent awakenings for patient care and procedures, 

environmental factors such as light and noise, and patient-related factors such as pain, 

anxiety, stress, and disease-severity (Little et al., 2012). Other sleep quality aspects 

include prolonged sleep latency, decreased sleep efficiency, and too little restorative 

stages of sleep (Pisani et al., 2015). In an ICU, approximately 50% of actual sleep 

duration occurs during the day (Pisani et al., 2015). Over 50% of patients rate sleep 

quality as poor/very poor with the most common complaints for this being noise, pain, 
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light, loud talking, and intravenous catheters (Little et al., 2012). Patients experience 

diminished physical and cognitive functioning, mood instability, emotional distress, and 

magnification of symptoms due to poor sleep quality (Matthews, 2011). 

Relationship of sleep quality to cognitive function. Few studies have explored 

the relationship of sleep quality to cognitive function; however, those investigators who 

have examined this relationship have found that aspects of sleep quality have a 

significant effect on cognitive function. Daytime sleepiness was found to correlate with 

cognitive function (Moon et al., 2017; Redeker & Hilkert, 2005). Also, sleep quality 

aspects mediated the relationship between heart failure and cognitive function (Moon et 

al., 2017). Garcia et al. (2012) found that sleep quality measured by the Pittsburgh Sleep 

Quality Index predicted poorer cognitive function in older adults with heart failure. 

Relationship between sleep quality and self-management. Sleep quality is 

crucial to a person’s ability to self-manage, especially in the heart failure population. 

Because poor sleep quality is a factor in daytime sleepiness and cognitive dysfunction, 

poor sleepers are unable to effectively self-manage (Lee, Lennie, et al., 2016). 

Performing tasks needs to happen more slowly for accuracy during sleep deprivation. 

Poor sleep quality, specifically daytime symptoms, are also known to affect treatment 

adherence, namely medication compliance (Riegel & Weaver, 2009). In heart failure 

patients, participants who were less apt at self-management complained more of 

excessive daytime sleepiness, worse cognition, and had higher depression scores than 

their expert self-care counterparts (Riegel et al., 2007). Furthermore, poor self-

management is linked with sleep deprivation (Riegel & Weaver, 2009). During sleep 

deprivation, patients have problems with executive function and impaired memory. Heart 
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failure patients may be unable to decide on low-sodium foods, forget to take medications, 

and incorrectly interpret symptoms. 

Other factors related to self-management at discharge 

Due to the unpredictable ICU environment and complexity of self-management, 

there is potential for additional factors to impact self-management ability at discharge. 

Comorbidity, or the existence of multiple chronic conditions negatively impacts self-

management in persons with more than one comorbidity ("Comorbidity," 2016; Kerr et 

al., 2007). Higher amounts of comorbidities were associated with poorer self-

management ability (Kerr et al., 2007). Also, depression is inversely associated with self-

management abilities in heart failure and other chronic illness populations (Cramm et al., 

2012; Riegel et al., 2007). Furthermore, symptom severity is known to predict self-

management behaviors in heart failure patients (Rockwell & Riegel, 2001). Finally, low 

health literacy and heart failure knowledge are both associated with worse self-

management behaviors (Macabasco-O’Connell et al., 2011; Ni et al., 1999; Peterson, 

Shetterly, Clarke, & et al., 2011). Each of these potential factors may influence self-

management ability at discharge.  

There are no reports in the literature on the characteristics of patients with heart 

failure in AHFICU. Understanding the characteristics of patients in an AHFICU and the 

relationships among known factors impacting the ability to self-manage at home are 

important in this population so that nursing interventions can be implemented that meet 

their needs. Therefore, the purpose of this study is to understand the relationships among 

cognitive function, sleep quality, and self-management ability at discharge in people with 
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heart failure while admitted to an Advanced Heart Failure Intensive Care Unit. Research 

Questions are: 

For patients with heart failure admitted to an Advanced Heart Failure Intensive Care 

Unit:  

 RQ1. What are the patient characteristics including levels of cognitive function at 

baseline and at discharge, sleep quality during hospitalization, ability to self-manage at 

discharge, and demographics? 

 RQ2. What are the changes in cognitive function, sleep quality, and self-

management ability from admission to discharge? 

 RQ3. How does cognitive function at admission and sleep quality during 

hospitalization predict cognitive function at discharge? 

 RQ4. How does sleep quality during hospitalization and cognitive function at 

discharge predict ability to self-manage at discharge? 

 Exploratory RQ5. How does the relationships among sleep quality, cognitive 

function, and self-management ability at discharge remain when controlling for 

comorbidities, depressed mood, anxiety, current symptom status, health literacy, severity 

of disease and heart failure knowledge at baseline? 

 Exploratory RQ6. How does sleep quality change from sleep quality at home 

prior to admission, sleep quality during hospitalization, and sleep quality after discharge? 

Theoretical Framework 

 The model guiding this study is derived from the Poor Sleep Influences Self-Care 

and Outcomes in Persons with Heart Failure (PSISCO) model developed by Riegel and 

Weaver (2009). The PSISCO model is shown in Figure 1. The PSISCO proposes that 
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poor sleep contributes to decreased ability to self-manage and conceptualizes the process 

in which this happens (Riegel & Weaver, 2009). Improving sleep may be a helpful way 

to improve self-management abilities by increasing heart failure patients’ ability to 

concentrate. The PSISCO model, shown in Figure 1, includes (1) factors that affect sleep 

other than sleep disordered breathing, (2) relationships among self-care and daily 

functioning and sleep, (3) both short-term and long-term outcomes of heart failure 

patients, and (4) depression as an independent antecedent (Riegel et al., 2007).  

 In the PSISCO, self-care, another word for self-management, is defined as “the 

behaviors that people use to maintain their health (self-care maintenance) and the 

decisions they make about symptoms when they occur (self-care management)” (Riegel 

et al., 2007, p. 338). Patients are required to make decisions regarding their self-care 

throughout the course of their disease and cannot rely solely on treatment adherence and 

following directions. These decisions require cognitive functions such as memory, 

attention, judging, and problem solving (executive functions). 

 Sleep is defined in the PSISCO  model as “a state of perceptual or conscious 

unresponsiveness, 

lessened movement 

of the skeletal 

muscles, and slowed 

metabolism,” 

(Riegel et al., 2007, 

p. 338). Humans 

sleep in a 

Figure 1. Conceptual Model of How Poor Sleep Influences Self-

care and Outcomes in Persons with Heart Failure 
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consolidated stretches and need a long period of undisturbed sleep, less they report 

daytime sleepiness and symptoms of fatigue. The PSISCO model focuses on risk factors 

for increased symptoms, decreased functioning, and potential interventions to impact 

poor outcomes.  

 Comorbid illnesses in persons with heart failure contribute to sleep loss and 

fragmented sleep. The majority of patients with heart failure also have comorbid 

conditions that require treatment and self-management. Many comorbid illnesses are also 

associated with poor sleep including diabetes, chronic obstructive pulmonary disease, 

thyroid disease, stroke, and arthritis (Riegel & Weaver, 2009). Comorbidities add to the 

complexity of self-management, which may hinder a person’s ability to adequately self-

manage. Depressed mood and anxiety are also known comorbid illnesses that can affect 

self-management abilities. These two concepts often present together and are common in 

patients with heart failure. Higher levels of depression are associated with poorer self-

management abilities (Cramm et al., 2012).  Anxiety interferes with patients’ self-care 

abilities and can hinder learning, impair coping, and predict worse disability, more 

physical symptoms, and poorer functional status, all of which influence self-care (Moser 

& Watkins, 2008). 

 Poor sleep quality causing excessive daytime sleepiness is known to have 

deleterious cognitive effects. An aspect of sleep quality executive function, used for 

problem-solving and decision-making, and memory are primarily effected when patients 

experience poor sleep and sleep disruption (Riegel & Weaver, 2009). Performance of 

cognitive tasks becomes slower and persons have trouble remembering information. 

Attention is also adversely affected and accuracy is only maintained when performing 
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tasks more slowly, recognized as having to take very brief uncontrollable “micronaps” in 

order to cope with lack of sleep (Riegel & Weaver, 2009). Because of the cognitive 

problems caused by impaired sleep, self-management abilities may be affected in heart 

failure patients. Patients with impaired executive function may have trouble interpreting 

symptom changes. Memory problems may cause patients to forget to take medications. 

Attention problems could cause patients to be unable to learn how to choose low-sodium 

food options. Any or all of these lapses in self-management abilities can cause symptom 

exacerbation, decrease functions, and lead to hospitalization. 

 The current study model, Figure 2, was developed from the PSISCO. The 

concepts of focus 

are self-

management 

ability at 

discharge and 

how cognition 

and sleep quality 

affect this ability 

after an AHFICU stay. Self-management ability will be empirically measured by self-

management vignettes, the self-management subscale of the Self-Care Heart Failure 

Index, and the Dutch Heart Failure Knowledge Scale (DHFKS) (Riegel, Lee, Dickson, & 

Carlson, 2009; Xu et al., 2018). Sleep quality will be empirically measured by the 

Pittsburgh Sleep Quality Index (Buysse, Reynolds III, Monk, Berman, & Kupfer, 1989). 

Lastly, cognitive function will be empirically measured in this study by the Montreal 

 

Figure 2. Current Study Model 
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Cognitive Assessment (Nasreddine et al., 2005). Also, covariates were chosen to 

accompany this model. Comorbidities will be empirically measured by the Charlson 

Comorbidity Index score (Charlson, 1987). Depression and anxiety will be empirically 

measured by scores on the Patient-Reported Outcomes Measurement Information System 

(PROMIS) depression and anxiety scales (Pilkonis et al., 2011). Current symptom status 

will be measured by the New York Heart Association Classification (Moser & Watkins, 

2008). Health literacy will be measured by the Short Test of Functional Health Literacy 

in Adults (Baker, Williams, Parker, Gazmararian, & Nurss, 1999). Heart failure 

knowledge at baseline will be measured by the Dutch Heart Failure Knowledge Scale 

(DHFKS) (van der Wal, Jaarsma, Moser, & van Veldhuisen, 2005). Finally, severity of 

disease will be measured by the Acute Physiology and Chronic Health Evaluation II 

(Knaus, Draper, Wagner, & Zimmerman, 1985). The theoretical concepts, study 

variables, and empirical indicators are displayed in Figure 3. 

   

 

 

Figure 3. Theoretical-Empirical Substruction Diagram 
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Definition of Terms 

 Self-management ability at discharge. Self-management ability is the capability 

to achieve “the process whereby individuals and/or their informal caregivers perform the 

daily activities that serve to maintain or restore health and well-being, prevent illness, and 

manage chronic illness,” (Moser & Watkins, 2008, p. 205). Self-management ability at 

discharge will be operationalized by the score on the Self-Care of Heart Failure Index 

(SCHFI), the score on the self-management vignette task, and the score on the DHFKS at 

discharge. 

 Sleep quality. Sleep quality is defined as “one's satisfaction of the sleep 

experience, integrating aspects of sleep initiation, sleep maintenance, sleep quantity, and 

refreshment upon awakening,” (Colten & Altevogt, 2006). The concept of sleep includes 

the following measurable components: subjective sleep quality, sleep latency, sleep 

duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and 

daytime dysfunction. Sleep quality will be operationalized by the score on the Pittsburgh 

Sleep Quality Index. 

 Cognitive function. Cognitive function is a neuropsychological process that 

includes intellectual domains such as attention, memory, and executive function 

(Salvarani et al., 2015; Vogels et al., 2007). Cognitive function will be operationalized by 

the Montreal Cognitive Assessment (MoCA) score. 

 Heart failure. Heart failure is theoretically defined as any combination of 

symptoms including shortness of breath, dyspnea on exertion, lung crackles, swelling in 

the feet, ankles, or abdomen, and elevated jugular venous distention related to a structural 

or function abnormality of the heart that leads to failure of the heart to supply adequate 
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oxygen supply to metabolizing tissues in the body (McMurray et al., 2012). Heart failure 

will be measured by a primary diagnosis of heart failure on admission. 

Covariates 

 Comorbidities. Comorbidity is defined as the concurrent existence of two or 

more diseases or conditions in a patient (Valderas, Starfield, Sibbald, Salisbury, & 

Roland, 2009). Comorbidity will be measured using the Charlson Comorbidity Index 

(Charlson, 1987), a weighted sum of secondary diagnoses (co-morbid conditions) that 

reflect the functional burden of illness conditions. 

 Depressed mood. Depressed mood is theoretically defined as a common medical 

illness that causes one or many of the following symptoms: loss of interest or pleasure in 

usual activities, sadness, insomnia, fatigue, changes in appetite, low self-esteem, poor 

concentration, excessive guilt, and suicidal thoughts (Carney, Freedland, Miller, & Jaffe, 

2002). The operational definitions of depressed mood will be the score on the PROMIS 

depression scales. 

 Anxiety. Anxiety is theoretically defined as feelings characterized by autonomic 

and physiologic arousal such as fear (worry, feelings of panic), anxious misery (dread), 

and hyperarousal (tension, nervousness, restlessness) (Schalet et al., 2016). The 

operational definitions of anxiety will be the score on the PROMIS anxiety scales. 

Current symptom status. Current symptom status is theoretically defined as the 

state of an individual based on that individual’s interpretation of a physical or mental 

feature that indicates the presence or severity of a disease, specifically heart failure 

(Moser & Watkins, 2008). This will be measured by self-report of the New York Heart 

Association Class (NYHA). 
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Health literacy. Health literacy is theoretically defined as “the degree to which 

individuals have the capacity to obtain, process, and understand basic health information 

and services needed to provide the appropriate health decisions,” (Medicine, 2004, p. 37). 

Health literacy will be measured by the Short Test of Functional Health Literacy in 

Adults (S-TOFHLA). 

Heart failure knowledge at baseline. Heart failure knowledge is defined as the 

understanding of information about heart failure disease and heart failure-related 

therapeutic regimen (van der Wal et al., 2005). Heart failure knowledge will be measured 

by the Dutch Heart Failure Knowledge Scale (DHFKS). 

Severity of disease. Severity of disease is theoretically defined as the prognostic 

risk of death that is classified by basic physiologic principles stratifying the acutely ill 

(Knaus et al., 1985). Severity of illness will be measured by the Acute Physiology and 

Chronic Health Evaluation II (APACHE II). 

Demographic Variables 

Age. Age is theoretically defined as the number of years a person has lived. Age 

is measured by the age given in the patient’s electronic medical record. 

Sex. Sex is defined as either male, female, or intersex for the purposes of this 

study and is based on the biological differences of internal and external reproductive 

organs. Sex is measured by the participant’s response to the question ‘What is your sex?’ 

The response options are: male, female, intersex, or prefer not to answer. 

Length of hospital stay. Length of hospital stay is theoretically defined as how 

long a person has been in the hospital for his or her current admission. Length of hospital 

stay will be measured in days and calculated from admission to the hospital. 
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Home medication list. Home medication list is theoretically defined as a list of 

current medications that the participant takes while not in the hospital. Home medication 

list will be operationalized by the name, frequency, and dose of all home medications. 

Pillbox use at home. Pillbox use is theoretically defined as the use of a small 

container to hold and organize pills while at home. The use of a pill box at home will be 

measured and collected from the participant. 

Living arrangements. Living arrangements is theoretically defined as the role of 

each family member who lives with the patient. Living arrangements will be measured 

and collected from the participant. 

Education level. Education level is theoretically defined as the amount of 

schooling completed by a participant. Education level will be measured by self-report of 

completion of 8th grade, high school, college, and graduate school. 

Study Assumptions 

 The assumptions that guide the study are: 

1.  Patients in an AHFICU are unique and require specialized nursing care. 

2. Heart failure is a complex, multidimensional disease process that affects the 

entire body and its functions. 

3. Self-management is a key to the heart failure population and overall health. 

4. Critical care environments interrupt patients’ normal sleep behaviors and are 

restrictive in the amount, frequency, and type of physical activity experienced 

by patients. 

5. The heart failure population is vulnerable to sleep disruption and impaired 

cognition. 
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Significance of the Study 

 Significance to nursing. This study is significant to nursing as the phenomenon 

reflects the nursing metaparadigm, person, environment, health, and nursing. These four 

concepts encompass nursing’s role as a professional discipline. Nursing represents a 

helping process between the nurse and another individual. This process is distinct from 

other helping professions because interpersonal interactions are the primary focus with 

medical and technical functions supporting. The concept of person in the nursing 

metaparadigm focuses on the whole nature of humans. Nurses must view and focus on 

each person as a whole and not just parts of a process. Environment represents placing a 

human in the best possible environment for healing to occur. Furthermore, nurses must 

consider an individual’s environment to development interpersonal connections and 

understanding. Health, representing the goal of nursing, directs nurses to focus on helping 

an individual achieve the best possible circumstance, not just an absence of disease 

process. This study is significant to nursing practice in congruence with the 

metaparadigm of nursing because nurses substantially impact the health (sleep quality, 

cognitive function, self-management ability at discharge) of an individual in the ICU 

environment.  

 Virginia Henderson defines nursing as “unique function of the nurse is to assist 

the individual, sick or well, in performance of those activities contributing to health or its 

recovery (or peaceful death) that he/she would perform unaided if he/she had the 

necessary strength, will or knowledge,” (Henderson, 1964). Consistent with this 

definition, nursing partners with patients to assist them to self-manage. Self-management 

is “the process whereby individuals and/or their informal caregivers perform the daily 
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activities that serve to maintain or restore health and well-being, prevent illness, and 

manage chronic illness,” which includes monitoring and responding to symptoms and 

changes, complex medication regimens, and understanding dietary necessities (Moon et 

al., 2017; Moser & Watkins, 2008, p. 205). Therefore, nursing practice can potentially 

benefit from a better understanding of these three concepts and the relationships among 

them. If sleep quality is found to have a significant influence on cognition and self-

management ability in heart failure patients, nursing interventions can be designed and 

tested to improve sleep quality for patients with heart failure in an ICU setting. 

 Significance to nursing science. Self-management is a primary domain of 

nursing science, as reflected in the National Institute for Nursing Research (NINR). The 

NINR research priorities are symptom science, wellness, self-management, end-of-life 

and palliative care, and innovation/technology. This work has the potential to expand our 

treatment of other chronic diseases that rely on self-management strategies. Developing 

the science on self-management of chronic diseases will potentially help symptom 

management and improve education opportunities for those with chronic diseases. 

 A deeper understanding of the science of these three concepts will further 

research in the AHFICU population, leading to potential future intervention research. 

Creation of tailored interventions for improved sleep quality in AHFICU and AHFICU-

specific self-management interventions may be of benefit to this specific vulnerable 

population. Environmental factors also play a role in sleep patterns in AHFICU and can 

be further examined for change after baseline descriptive knowledge is gained. 
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CHAPTER II 

Literature Review 

 The purpose of this chapter is to review the literature of the patients with heart 

failure in the Advanced Heart Failure Intensive Care Unit, their cognitive function, sleep 

quality, and ability to self-manage at discharge. As there were no studies examining this 

unique population, the chapter includes hospitalized and community-dwelling patients 

with heart failure. This chapter includes a review of the literature on other potential 

factors related to cognition, sleep quality, and self-management ability at discharge that 

are comorbidities, depression, anxiety, current symptom status, health literacy, and heart 

failure knowledge. 

Heart Failure 

 Heart failure is a global burden unmatched by most other chronic diseases 

affecting over 26 million individuals (Savarese & Lund, 2017). The amount of people 

diagnosed with heart failure is only expected to increase; it is estimated that by the year 

2030, around eight million people will have heart failure in the United States alone 

(Savarese & Lund, 2017). Because of the large burden of heart failure, this disease is 

responsible for over $31 billion, or 10% of the United States total health care expenditure 

for cardiovascular disease (Mozaffarian et al., 2016). This amount is projected to increase 

127% to $70 billion by 2030 (Mozaffarian et al., 2016). 

 Heart failure is a complex disease process characterized by the reduced ability of 

the heart to pump and fill with blood (Savarese & Lund, 2017). This reduced ability to 

pump, or inadequate cardiac output, means that the heart is unable to meet the metabolic 

demands of the body. A common measure of cardiac output is a heart’s ejection fraction. 
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Ejection fraction (EF) can be defined as “a measurement, expressed as a percentage, of 

how much blood the ventricle (of the heart) pumps out with each contraction,” ("Ejection 

Fraction Heart Failure Measurement," 2018). A normal EF is between 50 and 70 percent 

("Ejection Fraction Heart Failure Measurement," 2018).  Heart failure is categorized into 

three subtypes: heart failure with reduced ejection fraction (EF ≤ 40%), heart failure with 

preserved ejection fraction (EF 50-70%), and heart failure with mid-range ejection 

fraction (EF 41-49%) (McMurray et al., 2012). These subtypes are diagnosed according 

to an individual’s ejection fraction, natriuretic peptide levels, and presence of structural 

heart disease and diastolic dysfunction (McMurray et al., 2012). Heart failure progresses 

over time and becomes more prevalent as the population ages (Savarese & Lund, 2017). 

 Heart failure diagnoses also commonly include a label of systolic or diastolic 

dysfunction. Systolic dysfunction is characterized by an impaired pump function with 

reduced ejection fraction and an enlarged end-diastolic chamber volume, whereas 

diastolic dysfunction is increased resistance to filling with increased filling pressures 

(Federmann & Hess, 1994). Most patients with systolic dysfunction have predominating 

systolic dysfunction with some degree of diastolic dysfunction. Systolic dysfunction is 

most commonly caused by coronary artery disease and hypertension, but can also be 

caused by dilated cardiomyopathy and myocarditis (Federmann & Hess, 1994). Systolic 

dysfunction is diagnosed by echocardiogram and the determination of a reduced ejection 

fraction. Also, medical treatment is well defined, involving medications such as 

angiotensin-converting enzyme inhibitors and diuretics (Federmann & Hess, 1994). 

Inclusion criteria of the current study include a diagnosis of systolic heart failure with a 

reduced ejection fraction. 
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 Of the more than six million individuals with heart failure in the United States, 

around 10% have advanced heart failure. Advanced heart failure is part of the disease 

progression in which individuals experience symptoms such as shortness of breath and 

palpitations at rest and are given the highest New York Heart Association classification 

(NYHA Class 4). For many of these patients, conventional heart failure medical 

treatment and lifestyle modifications no longer manage symptoms of the disease. 

Unfortunately, patients become weaker and treatment becomes more complex, negatively 

impacting quality of life and increasing the risk of hospitalization and mortality.  

 Medical treatment. Medical treatment for heart failure can become very 

involved. Treatment typically includes several items in categories such as lifestyles 

modifications and self-management, medications, devices and surgical procedures, and 

ongoing care. Lifestyle modifications include self-management skills. Some of the skills 

are smoking cessation, maintaining or losing weight, monitoring daily fluid intake, daily 

weight monitoring, and eating a heart-healthy diet. Patients must adhere to a combination 

of medications that help control heart failure symptoms. Angiotensin-converting enzyme 

inhibitors decrease resistance in the vasculature of the body by expanding blood vessels. 

Beta-blockers reduce heart rate and increased contractility of the heart. Hydralazine and 

isosorbide dinitrate relax blood vessels and reduce the workload of the heart. Diuretics 

help to relieve the heart’s workload and decrease edema by getting rid of excess fluid 

from the body. As heart failure worsens, devices and surgical procedures may be 

imperative. Implantable cardioverter defibrillator devices may be implants in patients 

with heart failure that develop life-threatening arrhythmias. These devices will deliver an 

electrical shock to the patient’s heart if a life-threatening rhythm is detected, potentially 
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saving the patient’s life. Finally, ongoing care refers to staying up-to-date with primary 

care physician and cardiologist appointments. 

When medical treatment is not effective, acute heart failure occurs. Acute heart 

failure is a result of symptom progression such as shortness of breath, dyspnea on 

exertion, edema, cool extremities, fatigue, palpitations, and reduced tolerance of physical 

activity (Nieminen et al., 2006).  

 For acute heart failure, medical treatment often includes hospitalizations to treat 

symptoms that are unable to be managed through self-care. When patients are unable to 

manage heart failure symptoms at home with their prescribed regimen, hospitalization is 

imminent. In the United States, the annual amount of emergency department visits that 

occur for heart failure symptoms is around 676,000 and 80% of these results in 

hospitalization (Peacock, Cannon, Singer, & Hiestand, 2015). Hospitalizations in the 

heart failure population occur for a myriad of reasons including acute coronary syndrome 

(30%), arrhythmia (32%), valvular cause (27%), infection (18%), and noncompliance of 

prescribed therapies (22%) (Nieminen et al., 2006). Once patients are discharged, more 

than one-third of patients die or are rehospitalized within 90 days and (Peacock et al., 

2015). By six months after discharge, >50% of patients are rehospitalized (Desai & 

Stevenson, 2012).  

 Medical management in the intensive care unit. One in five patients who are 

admitted to the hospital for heart failure need a higher level of care during their 

hospitalization (Safavi et al., 2013). Between 10 and 51% of individuals with heart failure 

are admitted to an intensive care unit (ICU) (Hasdai et al., 2002; Hugli, Braun, Kim, 

Pelletier, & Camargo Jr, 2005; Nieminen et al., 2006; Safavi et al., 2013). Typically, ICU 
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offers advanced treatments, high levels of technology, and life-saving therapies that 

support advanced organ dysfunction (Chioncel & Mebazaa, 2015). Patients with heart 

failure often need advanced medical support for cardiogenic shock or respiratory failure. 

The median length of ICU stay for these patients is four days and the in-hospital 

mortality rate is between 4-8% (Safavi et al., 2013). 

 Patients with heart failure in ICU initially have a lower blood pressure, higher 

heart rate, and increased respiratory rate when compared to patients in usual care 

(Chioncel et al., 2015). These patients are subject to a multitude of procedures and tests 

such as echocardiograms, computed tomography scans, and catheterizations. Patients’ 

ejection fraction, an indicator of the severity of their heart failure, is typically low, 

whereas only 20.6-27% of patients with heart failure have a preserved ejection fraction 

while in intensive care (Chioncel et al., 2015; Zannad et al., 2006). A high incidence of 

arrhythmias exist in ICU patients as well, caused by an underlying condition or 

concomitant therapies that are arrhythmogenic (Chioncel et al., 2015; Zannad et al., 

2006).  

 While in an ICU, patients with heart failure receive not only critical medical 

treatment, but also essential education to self-manage their heart failure since a large 

proportion of these patients are discharged from the ICU. Even though critical care nurses 

spend much of their time monitoring and caring for the patients’ physical and mental 

condition, they also provide essential self-management knowledge and education to 

patients and family members. Due to the unique position of this unit, patients are 

expected to have self-management ability upon discharge from an ICU. This presents a 

little-understood problem regarding the ability of these patients to self-manage upon 
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discharge from an ICU. Patients are expected to resume functioning and manage their 

medical care when they are discharged from the hospital. However, it is unknown if 

patients are able to manage complex diseases such as heart failure with no transition 

period from hospitalization to home. Also, there is little evidence to support nursing 

education interventions in the ICU to assist patients with self-management. The current 

study will describe factors associated with the ability to self-manage to guide future 

interventions and research. 

Heart Failure Self-management 

 Self-management is a multidimensional, complex process that requires knowledge 

and beliefs, self-regulation skills, and social facilitation to purposely engage in healthy 

behaviors or care of a chronic illnesses (Ryan & Sawin, 2009). Self-management is 

important for patients with chronic illnesses because each patient should take part in 

health promotion behaviors as well as manage chronic illness (Ryan & Sawin, 2009). 

Since heart failure is a complex, multi-faceted chronic illness, self-management of the 

disease is essential. If patients do not effectively self-manage as the disease progresses, a 

cycle of fluid retention, acute symptom exacerbation, and hospitalization begins (Riegel 

et al., 2007). This cycle is best prevented using self-management skills. However, 

patients with heart failure are known for poor self-management (Bennett, Huster, Baker, 

& Milgrom, 1998). 

 The concept of self-management encompasses many different terms used in the 

literature. Some of the literature on heart failure self-management uses the term “self-

care.” Heart failure self-care is commonly defined as “the behaviors that people use to 

maintain their health (self-care maintenance) and the decisions they make about 
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symptoms when they occur (self-care management)” (Riegel & Weaver, 2009). Self-care 

management activities involve action tasks that relate to appropriate recognition and 

response to symptoms such as taking a diuretic medication if weight gain compared to a 

previous day has increased more than two pounds or calling the provider for increased 

shortness of breath (Bidwell et al., 2015). Self-management encompasses both self-care 

maintenance and self-care management requiring a greater knowledge of the self-

management required for heart failure, symptom recognition and decision making 

regarding adherence and symptom changes. 

 Heart failure self-care maintenance is defined as daily activities that maintain 

clinical stability (Toukhsati, Driscoll, & Hare, 2015). Self-management activities are 

typically extensive, and self-care maintenance tasks include a wide range of health 

activities.  These activities include any tasks that relate to daily adherence and symptom 

monitoring such as adhering to sodium intake guidelines, restricting fluid intake, and 

taking a daily weight (Bidwell et al., 2015). Patients are also required to restrict fluid and 

sodium intake by monitoring and measuring sodium and fluid intake, specifically 

avoiding excess salt. Monitoring and logging their daily weight (Lainscak et al., 2011) is 

essential to increase awareness about fluid retention and weight management where 

patients partake in healthy food habits (Lainscak et al., 2011). Smoking should be strictly 

prohibited and alcohol should be limited to two or three drinks per day for women and 

men, respectively (Lainscak et al., 2011). Physical activity should be maintained to the 

patient’s activity tolerance and vaccinations up-to-date. Prescribed medications should be 

taken according to the instructions given by the providers and attending and following-up 

with medical appointments is crucial. 
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 Self-care management differs from self-care maintenance as it is a process of 

active, deliberate decision-making started in response to symptoms (Riegel et al., 2004). 

This process is essential to control the balance relative health with symptomatic heart 

failure (Riegel et al., 2004). Self-care management involves any tasks for symptom 

recognition, symptom evaluation, treatment implementation, and treatment evaluation 

(Riegel et al., 2004). For example, a patient with heart failure must be able to recognize if 

he has gained weight, know this may be a symptom of heart failure, and be able to decide 

a correct course of action to take about said weight gain. Responses must be decisive and 

timely, otherwise adverse outcomes may occur.  

 Patients with heart failure who effectively self-manage have decreased mortality 

and overall better health outcomes such as quality of life and decreased readmission rates 

(Jaarsma et al., 2017; Xu et al., 2018). However, patients with heart failure are known to 

have limitations in their self-management (Bennett et al., 1998). Less than half of patients 

with heart failure weigh themselves daily (Moser et al., 2005). Dolansky et al. (2017) 

found that only 35% (n = 105) of patients with heart failure knew when to contact a 

provider concerning weight gain and of these patients only 35% actually reported their 

weight gain. Furthermore, many patients report having difficulty interpreting their own 

symptoms related to heart failure making early intervention difficult (Carlson, Riegel, & 

Moser, 2001). 

 One earlier study done by Carlson et al. (2001) describes self-management 

abilities in persons with heart failure from a sample of 139 participants. Instruments used 

to measure self-care abilities included the Self-Management of Heart Failure 

questionnaire, along with demographic data such as age, education, marital status, and 
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income. The majority of patients (93.5%) reported at least one heart failure symptom in 

the past year, while many (60.5%) were unable to easily recognize their symptoms as 

evidence of heart failure (Carlson et al., 2001). 

 Schumacher, Hussey, and Hall (2018) explored decision making processes of 

community-dwelling adults with heart failure as they have symptom changes. Self-

management education was given to 18 participants and then semi-structured interviews 

were conducted. Using Grounded theory methods, five themes were identified from the 

interviews: perceiving symptoms, alleviating actions and control, normalizing symptoms, 

absence of help seeking behaviors, and decreased functional capacity (Schumacher et al., 

2018). Interestingly, “daily fluctuations were assimilated into normal life resulting in 

desensitization of symptom recognition and decreased functional capacity,” (Schumacher 

et al., 2018, p. 297). These findings emphasize the need for measurement of self-care 

ability prior to discharge as symptom recognition and interpretation and taking the correct 

action is an essential skill when back home 

 In another study, patterns of self-care behaviors and their association with clinical 

events in 459 community-dwelling adults with heart failure were assessed (Lee, Bidwell, 

et al., 2018). The Self-Care of Heart Failure Index (SCHFI) and the European Heart 

Failure Self-care Behavior Scale were both used to measure heart failure self-

management. Around 33% of participants were found to have poor symptom response 

behaviors even though they reported symptoms (Lee, Bidwell, et al., 2018). These 

participants were older, less educated, less likely to be employed, had worse functional 

limitations from heart failure, lower ejection fraction, were on more medications, were 

more likely to require home oxygen, had more comorbid conditions, had worse cognitive 



45 

 

  

function, and had worse health-related quality of life when compared with participants 

who had good symptom response behaviors and participants who were maintenance-

focused (did not report symptoms) (Lee, Bidwell, et al., 2018). Also, participants who 

had poor symptom response behaviors and those deemed maintenance-focused had a 

significantly higher mortality rate than those with good symptom response behaviors 

(Lee, Bidwell, et al., 2018). 

 Lee et al. (2015) studied the relationship of adherence to regular symptom 

monitoring in three levels of self-management (N=311). Three groups were created with 

the participants by adherence to two symptom monitoring behaviors (monitoring daily 

weights and lower extremity edema): the first group was participants who adhered to both 

behaviors (15.1%), the second group was those participants who adhered to one behavior 

(28.9%), and the last group adhered to neither behavior (56%) (Lee et al., 2015). The 

SCHFI was used to collect data from participants on self-care maintenance and self-care 

management. Participants in the adherence group were more likely to be white and have 

an underlying etiology of ischemic heart disease (Lee et al., 2015). Several participants 

(13.2%) could not identify changes in symptoms, though none of these individuals were 

in the adherence group (Lee et al., 2015). Of the non-adherent group, one out of five 

participants did not recognize symptom changes (Lee et al., 2015). Interestingly, those 

participants who were prescribed a diuretic medication had six times higher odds of 

engaging in adequate self-care management than those participants who were not 

prescribed a diuretic (Lee et al., 2015). 

 Lee, Moser, and Dracup (2018) conducted a secondary analysis from the same 

study and analyzed the relationship between self-care and the comprehensive 
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understanding of heart failure and its signs and symptoms (N=571). Self-care was 

measured using the European Heart Failure Self-care Behavior Scale and heart failure 

knowledge was assessed using the Heart Failure Knowledge Scale. Also, perceived 

control, depressive symptoms, and socio-demographic variables were collected. 

Participants were placed in one of three groups based on heart failure knowledge: poor 

(22.1%), moderate (40.1%), or complete (37.8%) (Lee, Moser, et al., 2018). The majority 

of participants in the poor knowledge group did not identify fluid overload as symptom 

exacerbation (87.3%). Not surprisingly, the participants in the moderate and complete 

knowledge groups were more likely to have better adherence to self-care activities than 

those in the poor knowledge group (Lee, Moser, et al., 2018). 

 Self-management ability. The basic premise of self‐management ability at 

discharge is that of the person’s involvement in the management of their own illness 

(Lorig & Holman, 2003; Newman, Steed, & Mulligan, 2004). Self-management ability at 

discharge is an essential piece of chronic illness care, but each chronic illness is unique as 

well as the individual experiencing this illness. Patients and caregivers are required to 

monitor their condition, identify when their condition changes, and then make a decision 

on how to take action. 

 Self-management ability is defined as “the individual’s ability to manage the 

symptoms, treatment, physical and psychosocial consequences and lifestyle changes 

inherent in living with a chronic condition,” (Barlow, Wright, Sheasby, Turner, & 

Hainsworth, 2002, p. 178). This definition implies that self-management is only effective 

when the person’s ability to manage a chronic illness encompasses monitoring a 

condition, keeping up with maintenance care, and being able to make decisions based on 
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changing symptoms or changing environment, all while preserving a satisfactory quality 

of life (Barlow et al., 2002). Self-management ability represents the competency of self-

management and includes the knowledge and skills required for self-management tasks 

when the patient is at home. Patients with heart failure must know heart failure 

symptoms, be able to identify when their symptoms are escalating, and then be able to 

decide how to treat each symptom or call their provider. This complex competency is not 

well understood as there is very little literature regarding these abilities. Understanding 

this population’s ability to self-manage at discharge is essential as many of these patients 

are being discharged from ICU. 

 Xu et al. (2018) developed three heart failure-specific self-management vignettes 

representing common clinical situations seen in heart failure self-management that 

requires differing degrees of ability using the symptoms shortness of breath, weight gain, 

and edema (Xu et al., 2018). Participants (N=20) in the pilot study read each vignette and 

explained what they would do in each situation during semi-structured interview data 

collection. Three common self-management care responses were represented by each 

vignette: urgent care (vignette A), contact with a provider or increased self-management 

(vignette B), and usual heart failure self-management (vignette C) (Xu et al., 2018). Most 

patients were able to identify when to seek urgent medical attention; however, 80% of 

participants could not identify the appropriate decision to less acute symptoms (Xu et al., 

2018). 

 Self-management research in ICU. Although self-management research has 

exploded since it becoming a priority in 2008 at the National Institute of Nursing 

Research, self-management research is still lacking in some areas. Specifically, a large 
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gap exists in self-management research in intensive care units and critically-ill 

populations. Little research exists describing self-management abilities in critically-ill 

populations. Although self-management is not required of ICU patients, many patients go 

home with chronic conditions requiring extensive self-management skills. Furthermore, 

many patients, especially heart failure ICU patients, are discharged from ICU. Patients 

who have just spent a hospital stay in ICU are then given discharge education and 

expected to have self-management abilities upon going home. Therefore, it is important 

to understand the capacity of these patients to self-manage and further understand what 

factors influence self-management ability at discharge from an ICU. 

 Also, intensive care unit self-management research is a lost opportunity to test 

self-management interventions on patient populations that need it as a number of patients 

are discharged from an ICU setting. Nurses in intensive care spend the majority of their 

time with a small amount of patients each day and are situated to provide patients with 

self-management interventions. Furthermore, ICU nurses are equipped to assist patients 

with self-management skill development, which has not be tested in the heart failure ICU 

population. 

 Summary. Self-management is a complex process requiring knowledge, skills, 

maintenance and management symptoms and patients with heart failure must understand 

the importance in taking part in such health promoting behaviors. Self-care maintenance 

activities maintain health and involves daily weights, adherence to sodium intake 

guidelines, and restricting fluid intact. Self-care management is deliberately responding 

to symptoms which includes decision-making regarding symptom exacerbation. If self-

management is inadequate, many times hospitalization occurs.  
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 Multiple studies describe self-management in community-dwelling heart failure 

patients. These patients are described as often having trouble recognizing symptoms and 

inaccurately acting upon said symptoms. Patients with less heart failure knowledge had 

poorer adherence to self-management behaviors. Ineffective self-management leads to 

increased mortality and poor health outcomes such as lower quality of life and increased 

readmission rates (Jaarsma et al., 2017). 

 Self-management ability is the competency (knowledge and skill) that shows how 

effective a patient is at self-management of heart failure. This ability suggests that self-

management is only effective when the person’s ability to manage a chronic illness 

encompasses monitoring a condition, keeping up with maintenance care, and being able 

to make decisions based on changing symptoms or changing environment, all while 

preserving a satisfactory quality of life (Barlow et al., 2002). There is little research 

assessing self-management ability and little research on hospitalized patients with heart 

failure. As more patients are admitted to specialized advanced heart failure intensive care 

units, more information this population and their ability to self-manage at discharge is 

evident. A way to assess the ability of patients to self-manage prior to discharge from the 

hospital or ICU is needed to further understand poor self-management factors in this 

population. This current need for increased knowledge of patients with heart failure and 

their ability to self-manage at discharge drives the current study. 

Cognitive Function in Patients with Heart Failure 

 Cognitive function is an array of neuropsychological processes that relate to 

obtaining, storing, manipulating, and retrieving information that supports many daily 

activities across the lifespan and include the intellectual domains of attention, memory, 
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language and communication, visuospatial processing, and executive function (Salvarani 

et al., 2015; Vogels et al., 2007; Wallin et al., 2018). Peak cognitive functioning is 

essential to maintaining and enhancing health, as healthy living and disease treatments 

become more complex and require attention to detail, memorizing regimens, and 

multifaceted self-management (Wallin et al., 2018).  

 Patients with heart failure have problems with memory and concentration and 

both are associated with poor health outcomes (Cireddu et al., 2015; Pressler et al., 2010; 

Sauvé et al., 2009; Zuccalà et al., 2003). Cognitive dysfunction is of particular concern in 

patients with heart failure since it is associated with poor heart outcomes in this 

population (Cameron et al., 2010). Thought to be related to decrease heart function and 

blood flow causing acute and chronic hypoxic brain damage, cognitive dysfunction 

affects between 53% to 58% of persons with heart failure (Vogels et al., 2007; Zuccalà et 

al., 2003). Patients with heart failure are known to have problems with executive 

function, memory, and concentration, all associated with poor health outcomes (Pressler 

et al., 2010; Sauvé et al., 2009; Zuccalà et al., 2003).  

 Cognitive changes are also associated with aging; however, changes in attention, 

memory, and executive function are seen to worsen in patients with heart failure (Moon 

et al., 2017). Likewise, when compared with age-matched controls, patients with heart 

failure have greater cognitive changes more severe than normal aging; however, these 

cognitive changes do not meet the level for diagnosing dementia (Moon et al., 2017; 

Vogels et al., 2007). Decreased cognitive functioning is also associated with five times 

increased risk of mortality, greater dependency in activities of daily living, and frequent 

rehospitalization (Cireddu et al., 2015; Thom et al., 2006; Walsh et al., 1997). 
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 Sauvé et al. (2009) described the prevalence, type, and severity of cognitive 

impairment in individuals with chronic heart failure when compared to community-

dwelling control subjects. Using a case controlled design, 100 subjects were recruited (50 

in each group) and the Neurobehavioral Cognitive Status Examination (NCSE) was 

administered to each participant. The NCSE measures cognitive domains such as 

orientation, attention, memory, recall, recognition, executive function, and motor 

performance, speed, and variability. Participants in the heart failure group scored 

significantly lower on several of the cognitive function variables (Sauvé et al., 2009). A 

large portion (46%) of the heart failure group had mild to severe cognitive impairment 

when compared to only mild cognitive impairment in 16% of the control group (Sauvé et 

al., 2009). 

 Pressler et al. (2010) attempted to describe the types, frequency, and severity of 

cognitive deficits in patients with heart failure compared to healthy participants and 

participants with major medical conditions. The sample consisted of 249 participants with 

heart failure, 63 health participants, and 102 participants with other medical conditions 

(N=414) (Pressler et al., 2010). Instruments used included the New York Heart 

Association (NYHA) classification for symptom severity, Charlson Comorbidity Index 

(CCI) for comorbidities, Patient Health Questionnaire-8 for depression, and a 

neuropsychological test battery that included the Mini-Mental Status Examination 

(MMSE). Heart failure patients were found to have significantly more problems with 

memory (p<.01) and impaired executive function (p<.05) than healthy and medical 

patients (Pressler et al., 2010). Impairment in three or more cognitive domains was found 

in 24% of patients with heart failure as compared to healthy (14%) and medical (12%) 
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participants (Pressler et al., 2010). Furthermore, NYHA class was significantly associated 

with multiple cognitive domains, indicating patients with more severe symptoms of heart 

failure had increased cognitive impairment (Pressler et al., 2010). 

 Gure et al. (2012) determined the prevalence of cognitive impairment in older 

adults with heart failure through a cross-sectional analysis of the Health and Retirement 

Study. Participants included 6,189 adults ages 67 and older who responded to the 

Telephone Interview for Cognitive Status, a screening instrument mimicking the MMSE. 

In a series of regression models, heart failure was significantly associated with greater 

odds of having moderate to severe cognitive impairment (Gure et al., 2012).  

 Cognitive function in ICU. Regardless of the initial disease of a patient admitted 

to critical care, cognitive function is commonly affected by several factors including 

systemic consequences, disturbed routines, and multiple high-intensity medications 

(Jones et al., 2006). Many critically-ill patients, including those with advanced heart 

failure, experience systemic inflammation and sepsis, which can lead to brain cell death 

and edema (Sharshar et al., 2003). Of the growing body of research done on cognitive 

dysfunction in critical care, the majority of the literature is focused on delirium and 

cognitive impairment in ICU survivors. Long-term cognitive impairment is often found in 

ICU survivors, with the most common domains affected being memory, attention, 

executive functioning in 78% of patients (Ehlenbach et al., 2010; Jones et al., 2006). 

These affects have been seen as far out as six years after hospital discharge (Ehlenbach et 

al., 2010). 

One team of investigators studied 30 long-stay non-delirious mechanically 

ventilated patients for cognitive impairment throughout their ICU stay (Jones et al., 
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2006). The instrument used to represent cognitive function was the Cambridge 

Neuropsychological Test Automated Battery. Jones et al. (2006) found all patients 

showed significant problems with strategic thinking and problem solving and some 

patients also had memory problems (66.7%). These impairments remained a significant 

issue for 2 months following discharge from ICU (Jones et al., 2006). 

Cireddu et al. (2015) described unappreciated cognitive function in 51 patients 

admitted to a cardiac intensive care unit. Participants who had not previously been 

diagnosed with any type of cognitive impairment were subject to a myriad of cognitive 

function measurements such as the Modified Mini Mental Status Examination, Trail 

Making Tests Parts A and B, Frontal Battery Assessment, Rey auditory verbal learning 

test, and the Digit span backwards test. Over 45% of participants had decreased short-

term recall and over 40% showed impairment of long-term recall (Cireddu et al., 2015). 

Almost 50% scored low on the Digital Span test showing problems with memory and 

38% had impaired attention (Cireddu et al., 2015). These concerning results remained 

consistent at discharge whereas the amount of participants who scored poorly on various 

tests remained similar or worsened. 

 Cognitive function and self-management ability. Because of the high incidence 

of cognitive dysfunction associated with heart failure, patients are particularly vulnerable 

to impairment of self-management abilities (Cameron et al., 2010). Brain structural 

changes that result in gray matter loss cause impairment in domains such as attention, 

memory, executive functioning, and learning to name a few (Dickson et al., 2007). 

Insufficiencies in domains like memory and attention may inhibit learning of self-

management information and skills, resulting in decreased treatment adherence (Wu et 
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al., 2008). Furthermore, patients with cognitive dysfunction following an intensive care 

stay are more likely to not attend a follow-up appointment due to memory impairment 

(Jones et al., 2006). Additionally, impairment of the executive function domain of 

cognition can cause impaired decision-making ability, an important component in self-

management (Dickson et al., 2007). This impairment can lead to misinterpretation of 

symptoms, a crucial piece of self-management in patients with heart failure. 

 Cameron et al. (2010) hypothesized that cognitive impairment predicted poor self-

care in patients with heart failure. With a sample size of 93 hospitalized patients with 

heart failure, these investigators used the SCHFI, MMSE, and MoCA to assess self-care 

and cognitive function. The majority of participants (75%) scored low enough on the 

cognitive function measures to show mild cognitive impairment and had significantly 

lower self-care management scores (η2 =0.07; p<.01) (Cameron et al., 2010). Notably, 

comorbidities (CCI), current symptoms status (NYHA classification), and depression 

(Cardiac Depression Scale) explained part of the variance in the model. 

 A similar study sought to test a model of predictors of self-care in patients with 

heart failure (Cameron et al., 2013). Predictors chosen for the model included several 

patient characteristics such as age, gender, comorbidity, and social support, psychological 

status such as depression and self-confidence, and cognitive impairment. Fifty 

hospitalized participants with chronic heart failure were recruited to complete 

questionnaires during their admission. The SCHFI, Cardiac Depression Scale (CDS), 

MMSE, CCI, and demographic data were collected. Multiple regression analysis was 

done and four variables were found to be significant predictors of self-care management 

from the model: gender, comorbidity, depression, and self-care confidence (Cameron et 
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al., 2013). Cognitive function did explain some of the variance of the model, but was not 

statistically significant (Cameron et al., 2013). 

 Investigators Hajduk et al. (2013) interviewed 577 participants hospitalized for 

heart failure using self-report measures for self-care and three domains in cognitive 

function. Almost 80% of patients were found to have cognitive impairment in at least one 

domain, specifically memory (33.3%), processing speed (48%), and executive function 

(56%) (Hajduk et al., 2013).  In particular, memory was the only variable associated with 

lower self-care score (p<.01) (Hajduk et al., 2013). 

 Another study of cognitive function and self-management described older patients 

(N=100) with heart failure recruited from an outpatient clinic (Harkness et al., 2014). 

Using the MoCA and SCHFI instruments, cognitive function and heart failure self-care 

were measured. Participants with mild cognitive impairment (MoCA score <26) scored 

significantly lower on the self-care management subscale of the SCHFI (p<.05) 

(Harkness et al., 2014). This relationship remained significant when controlling for age 

and sex (p<.05) (Harkness et al., 2014). 

 Dolansky, Hawkins, et al. (2016) reported the influence of cognitive function on 

medication adherence on 309 community-dwelling adults with heart failure. A 

neuropsychological battery test measured cognition and medication adherence was 

measured using an electronic pillbox. Domains of cognition, attention, executive 

function, and memory were tested in a regression analysis. All three cognitive domains 

were found to predict medication adherence in the unadjusted analysis (p =.001-.009) 

(Dolansky, Hawkins, et al., 2016). Only memory predicted medication adherence once 
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demographic, clinical, and psychosocial variables were added to the regression model (p 

= .008) (Dolansky, Hawkins, et al., 2016). 

 Dolansky et al. (2017) also examined the effect of cognitive function on self-care 

of weight management recommendations and weight gain in 301 adults with heart failure. 

Neuropsychological battery testing for the cognitive domains attention, executive 

function, and memory and the Self-Care of Heart Failure Index (SCHFI) was completed 

by participants. Also, each participant was given an electronic scale and instructions to 

record their daily weight. Investigators found that only 35% of participants knew to call 

their provider for increased weight gain, a crucial component of heart failure self-

management (Dolansky et al., 2017). In regression analyses, none of the three cognitive 

domains predicted daily weight adherence (Dolansky et al., 2017). Attention, executive 

function, and memory all predicted an increased risk of clinically significant weight gain 

(p<.05) (Dolansky et al., 2017). Furthermore, weight gain symptoms were not reported 

on questionnaires in 65% of participants, indicating that many participants did not 

perceive symptoms (Dolansky et al., 2017). 

 Dolansky, Schaefer, et al. (2016) looked at the association between cognitive 

function and adherence to dietary sodium guidelines in 339 adults with heart failure. The 

Modified Mini-Mental Status Examination (3MS) assessed global cognitive function and 

attention, memory, and executive function were assessed with a neuropsychological 

battery of tests. The ability to collect two adequate 24-hour urine samples and the average 

amount of sodium excreted in the two samples were used to measure adherence to dietary 

sodium guidelines (Dolansky, Schaefer, et al., 2016). Descriptive statistics showed that 

between 6-12% of participants had cognitive impairment: 6% with memory impairment, 
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9.7% with executive function impairment, and 11.9% with attention impairment 

(Dolansky, Schaefer, et al., 2016). Most participants (85%) did not adhere to the 

recommended daily sodium intake of 2000 milligrams; the average daily sodium intake 

was 3154.34 milligrams (Dolansky, Schaefer, et al., 2016). Only 26.4% of participants 

knew how much daily sodium was recommended (Dolansky, Schaefer, et al., 2016). 

Furthermore, only around half (53%) of the sample were able to give two adequate 24-

hour urine samples and those patients who were unable scored significantly lower on 

attention and global cognitive function (p<0.044) (Dolansky, Schaefer, et al., 2016). 

 Summary. Sufficient cognitive function is crucial to maintaining and enhancing 

health and absolutely essential for patients with heart failure to accomplish self-

management tasks. Unfortunately, many patients with heart failure experience a myriad 

of impairments in different cognitive domains such as executive function, memory, and 

attention. Cognitive dysfunction is of particular concern in patients with heart failure 

since it is associated with poor heart outcomes in this population (Cameron et al., 2010). 

The vast extent to which patients with heart failure experience cognitive function has 

been described in studies using different methods to assess cognitive impairment. 

However, cognitive dysfunction relating to self-management ability at discharge is still 

unknown. 

 Cognitive function is also affected by an intensive care stay. Several factors are 

attributed to cognitive dysfunction in ICU patients such as disease processes, disturbed 

routines, and multiple high-intensity medications (Jones et al., 2006). Much of the current 

literature is focused on delirium in medical ICU patients; however, the current study 

seeks to understand how cognitive function changes in a population with known baseline 
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cognitive dysfunction. Patients with heart failure have known cognitive function at 

baseline. More information is needed to understand the integral role that sleep plays on 

cognitive function, and how both of these concepts affect self-management ability at 

discharge. 

 Patients with heart failure are also particularly vulnerable when experiencing 

cognitive impairment since optimal cognitive functioning is needed for self-management 

ability. Impairment can lead to impaired decision-making, decreased self-management 

task adherence, and misinterpretation of symptoms. Literature in this area suggests that 

cognitive dysfunction in all domains predicts poor self-management; however, there is no 

literature on the effects of cognitive function on self-management ability of this 

population. 

Sleep Quality in Patients with Heart Failure 

 Sleep is a basic human necessity, providing essential restoration to body and brain 

function, cognitive function, and psychological status, having profound effects on brain 

development, and maintaining energy-conserving functions (Lee, Lennie, et al., 2016; 

Matthews, 2011). Sleep is the state of the body and mind in which a person experiences 

reduced awareness, responsiveness, and movement and consists of different stages 

(Colten & Altevogt, 2006). There are two main types of sleep: rapid eye movement 

(REM) sleep and nonrapid eye movement (NREM) sleep. Ninety-minute cycles recur 

several times throughout sleep and adequate amounts of both types are necessary for 

restoration (Matthews, 2011). While the definition of the concept of sleep quality is not 

agreed upon in the literature, sleep quality is frequently used to describe the total sleep 

experience. Sleep quality is defined as “one's satisfaction of the sleep experience, 
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integrating aspects of sleep initiation, sleep maintenance, sleep quantity, and refreshment 

upon awakening,” (Colten & Altevogt, 2006). The concept of sleep includes the 

following measurable components: sleep duration, sleep disturbances, subjective sleep 

quality, sleep latency, habitual sleep efficiency, use of sleeping medication, and daytime 

dysfunction. 

Inadequate sleep is widely reported in the heart failure population and is more 

commonly reported than in healthy controls (Redeker & Stein, 2006). Around 75% of 

patients with heart failure report poor sleep quality (Gau, Chen, Wu, Lin, & Chao, 2011; 

Redeker et al., 2012; Redeker & Stein, 2006; Riegel et al., 2012). Insomnia is reported in 

25% to 56% of patients with heart failure, which are much higher rates than found in 

healthy control subjects (Broström, Strömberg, Dahlström, & Fridlund, 2004; Gau et al., 

2011; Redeker et al., 2010; Redeker & Stein, 2006). Inadequate sleep duration (less than 

7-8 hours) is associated with higher morbidity and mortality (Chennaoui et al., 2015). It 

is also the cause of debilitating fatigue, which if left untreated, can affect a patient’s 

rehabilitation causing impaired quality of life and chronic sleep problems (Matthews, 

2011). Other debilitating effects of poor sleep quality include poor functional 

performance and an association with poor cardiac event-free survival (Lee, Lennie, et al., 

2016; Redeker, 2008). 

Various aspects of sleep quality, other than sleep duration, can cause poor sleep 

quality in patients with heart failure. Sleep disturbance is multidimensional and can 

include global sleep, insomnia symptoms, and sleep-disordered breathing, though any 

arousal is considered a disturbance (Jeon & Redeker, 2016). Sleep disturbances also leads 

to a decrease in a person’s ability to participate in his or her own care, a particularly 
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concerning problem for the heart failure population (Redeker, 2008). These disturbances 

in intensive care units not only affect patients acutely, but also can continue to be an issue 

months after discharge. Alternatively, excessive daytime sleepiness, another aspect of 

sleep quality, affects between 20 to 40% of patients with heart failure (Redeker & Stein, 

2006). Daytime sleepiness is "often characterized by difficulty maintaining a desired 

level of alertness,” (Moon et al., 2017, p. 475). Daytime sleepiness symptoms also affect 

cognition as well; daytime sleepiness increases attention errors and slows responses 

during tasks in healthy adults (Lim & Dinges, 2008). 

Redeker et al. (2012) sought to describe the objective and subjective 

characteristics of sleep in patients with heart failure when comparing to those without 

heart failure. Outpatients with heart failure (N=193) were recruited to complete multiple 

assessments of sleep including the Pittsburgh Sleep Quality Index, a Six-Minute Walk 

test, and the Medical Outcomes Study Short-form 36. Results indicated that 50.2% of 

participants reported one or more nightly episodes of nocturia, with 32.4% reporting three 

or more episodes. These nocturia episodes are align with sleep disturbances (Redeker et 

al., 2012). Furthermore, participants experienced decreases in sleep duration and 

efficiency, increased in the percent of wake after sleep onset, insomnia symptoms, and 

decreases in stages REM and 3-4 sleep (Redeker et al., 2012). 

Redeker and Stein (2006) also investigated the extent to which characteristics of 

sleep differ between patients with heart failure and stable systolic blood pressure (n=59) 

and those with no heart failure (n=59). The Pittsburgh Sleep Quality Index (PSQI) and 

wrist actigraphs with sleep diaries were used to assess subjective and objective sleep, 

respectively. Results showed that 67% of patients with heart failure versus 51% of 
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healthy patients had poor global sleep quality (Redeker & Stein, 2006). Also, 44% of 

patients with heart failure versus 18.6% of healthy patients reported excessive daytime 

sleepiness (Redeker & Stein, 2006). According to data analysis from the actigraphs, the 

heart failure group had significantly lower percentage of wake after sleep onset but more 

frequent wake bouts (Redeker & Stein, 2006). 

Gau et al. (2011) examined sleep quality and the impact of poor sleep on quality 

of life in Taiwanese elderly (n=126) versus younger (n=67) patients with heart failure. 

Five instruments were used for data collection: the Chinese Pittsburgh Sleep Quality 

Index, the Chinese Epworth Sleepiness Scale, the short form-36 Taiwanese version, and 

demographic information. Of the elderly group, 44.4% of participants reported poor sleep 

quality versus 31.4% in the younger group (Gau et al., 2011). Nocturia, long sleep 

latency, and early wake-up were the top three sleep-disturbing events overall (Gau et al., 

2011). 

Awotidebe et al. (2017) assessed the relationship between functional capacity and 

sleep quality in 50 patients with systolic heart failure with reduced ejection fraction 

(ejection fraction <40%). Fifty age- and sex-matched controls were also recruited to the 

study. The PSQI and Six Minute Walk test were used to measure sleep quality and 

functional capacity, respectively, along with socio-demographic characteristics. Sleep 

quality was reported as significantly lower than healthy controls (t=-3.452; p=.001) 

(Awotidebe et al., 2017). Also, sleep quality had a significant negative association with 

functional capacity in the heart failure group (r=-0.362; p=.001) (Awotidebe et al., 2017). 

Sleep quality in ICU. Sleep quality is an important and complex issue for 

patients in intensive care units. Sleep disturbances are most commonly reported in regard 
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to sleep quality in  ICU which includes frequent awakenings for patient care and 

procedures, environmental factors such as light and noise, and patient-related factors such 

as pain, anxiety, stress, and disease-severity (Little et al., 2012; Matthews, 2011). Poor 

sleep quality components that are also affected can include prolonged sleep latency, 

decreased sleep efficiency, and too little restorative stages of sleep (Pisani et al., 2015). In 

an ICU, approximately 50% of actual sleep duration occurs during the day indicating 

circadian rhythm disruption (Pisani et al., 2015). Over 50% of patients rate sleep quality 

as poor/very poor with the most common complaints for this being noise, pain, light, loud 

talking, and intravenous catheters (Little et al., 2012). Patients experience diminished 

physical and cognitive functioning, mood instability, emotional distress, and 

magnification of symptoms due to poor sleep quality (Matthews, 2011). 

No literature exists solely on patients with heart failure in an ICU in regards to 

sleep quality. However, one study describes sleep quality in ICU patients using a self-

report measure in a large sample of 116 patients (Little et al., 2012). Patients were 

enrolled after at least one night in ICU and within 72 hours of discharge. These patients 

also had the ability to communicate and passed an orientation assessment. A large 

number of patients (59%) reported their sleep as “poor” or “very poor” while in ICU 

(Little et al., 2012). Patients also rated their estimated sleep duration while in ICU 

significantly lower than their sleep duration at home, a difference of 0.86 hours (p<.05) 

(Little et al., 2012). Furthermore, 76% of ICU patients reported a disrupted day/night 

sleep cycle while in ICU (Little et al., 2012). Because a large portion of all patients with 

heart failure are known to have poor sleep quality at home, further sleep disruption due to 

ICU stay is of utmost concern. 
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 Sleep quality and cognitive function. Although problems in each area is widely 

accepted, the relationship between sleep quality and cognitive function is still uncertain 

in the heart failure population. Poor sleep quality is thought to be a predictor of cognitive 

dysfunction (Riegel & Weaver, 2009; Vogels et al., 2007). A few studies described below 

have started to lay the foundation for sleep and cognitive function in heart failure using 

description and correlational methods. 

   In a study of 841 older adults with and without heart failure, relationships among 

heart failure, sleep disturbances, daytime sleepiness, and cognition were tested (Moon et 

al., 2017). Instruments included several neuropsychological tests, questions from 

previous sleep literature on sleep quality aspects (disturbances and daytime sleepiness), 

and self-reported presence of heart failure. Only patients with heart failure had significant 

correlations with all three domains of cognitive function. Also, daytime sleepiness 

correlated significantly correlated with attention scores (r=-.24), memory scores (r=-.19), 

and executive function scores (r=-.22) (Moon et al., 2017). Finally, a mediating effect of 

daytime sleepiness was found when examining the relationship between heart failure and 

all cognitive domains after controlling for covariates such as age, gender, and years of 

education (Moon et al., 2017). 

 Byun, Kim, and Riegel (2017) recently published a study describing the 

associations of subjective sleep quality and daytime sleepiness with cognitive impairment 

in adults with heart failure. A large sample (N=272) of persons with heart failure were 

recruited and the Pittsburgh Sleep Quality Index was used to assess sleep measures. 

Cognitive impairment was assessed with a neuropsychological test battery. Adults aged 

60 and less and older adults aged 60 and greater were separated into two groups. Daytime 
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sleepiness was associated with cognitive impairment in adults ages less than 60, while 

poor nighttime sleep quality was associated with cognitive impairment in the older adult 

group (Byun et al., 2017).  

 Moon, Phelan, Lauver, and Bratzke (2015) also examined the association between 

sleep quality and daytime symptoms with domains of cognitive function in patients with 

heart failure. Sixty-eight individuals completed the PSQI and Epworth Sleepiness Scale 

along with a battery of neuropsychological tests that included the Repeatable Battery for 

the Assessment of Neuropsychological Status (RBANS), Trail Making Test part B, and 

the Letter Fluency Test. The PSQI scores indicated that 53% of this sample had poor 

sleep quality. No significant relationship was found for global sleep quality and cognitive 

function; however, daytime dysfunction (a component of the PSQI) was significantly 

associated with attention (p<.05), letter fluency (p<.01), and the coding test (p<.05) in a 

regression model (Moon et al., 2015).  

 Garcia et al. (2012) examined the association of sleep problems with cognitive 

function in 159 older adults with heart failure. These concepts were measured by self-

report instruments including the MMSE, PSQI, Beck Depression Inventory, Lawton-

Brody Activities of Daily Living Questionnaires, and the 12-Item Short Form Health 

Survey. Investigators found that sleep problems were common in this sample (96% had 

impaired score on Global PSQI) as well as cognitive impairment (Garcia et al., 2012). In 

a regression analysis, poor sleep quality was associated with poor cognitive function 

(p<.05) even after adjusting for age, gender, heart failure severity, diabetes, and 

hypertension (Garcia et al., 2012). 
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 Another team of scientists sought to correlate sleep disturbance and cognitive 

impairment in a group of 71 Korean adults with Parkinson’s disease. Even though 

patients with heart failure were not included, this study is relevant since Parkinson’s 

disease is a chronic, non-curable disease similar to heart failure and the same instruments 

(PSQI and Korean Version of the MoCA (MoCA-K)) are used. Data were also collected 

from the MMSE, Standard Sleep Scale, Epworth Sleepiness Scale, and the Parkinson’s 

Disease Sleep Scale in Korea (PDSS). Global cognitive function in evaluated by the 

MoCA-K positively correlated with the total PDSS (r=0.239; p<.01) indicating poorer 

sleep quality is associated with cognitive impairment (Kim et al., 2014). 

 Sleep quality and self-management ability. Currently, limited literature exists 

describing the relationship between sleep quality and heart failure self-management 

ability; however, it is speculated that self-management ability and sleep quality have a 

reciprocal relationship. Individuals use self-management abilities to practice good sleep 

hygiene and combat sleep-related problems such as disturbances and daytime sleepiness. 

Alternatively, poor sleep quality may contribute to lack of ability to self-manage 

including correct interpretation of symptoms, retaining knowledge, and making self-

management decisions related to heart failure management. 

 Riegel et al. (2007) described factors associated with the development of heart 

failure self-care expertise in 29 participants with heart failure in a mixed methods study. 

Instruments used for data collection included the Self-Care of Heart Failure Index 

(SCHFI) and the Epworth Sleepiness Scale (EPP). As determined by scores on the 

SCHFI, 34.4% of participants were poor at self-care, 55% were good, and 10.3% were 

expert at heart failure self-care (Riegel et al., 2007). Participants with poor self-care 
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reported more sleepiness (60%) and expert self-care participants had less daytime 

sleepiness (33.3%) (Riegel et al., 2007). 

 One study by Chasens, Korytkowski, Sereika, and Burke (2013) investigated the 

association of sleep quality and daytime sleepiness on self-management in 107 

individuals with type 2 diabetes. Even though this study does not include patients with 

heart failure, diabetes is a chronic condition similar to heart failure, literature on sleep 

quality and self-management is scarce, and the PSQI was used to measure sleep quality. 

Other instruments used for data collection included the Epworth Sleepiness Scale 

(subjective sleepiness) and the Diabetes Care Profile (DCP) (self-management factors). 

Poor sleep quality was found to be significantly associated with poor self-management on 

the DCP including lower diabetes control (rs=.339; p<.01), negative attitude (rs=.193; 

p<.05), lower self-care adherence (rs=.214; p<.05), and decreased adherence to dietary 

recommendations (rs=.209; p<.05) (Chasens et al., 2013).  

 Another study by Sandberg et al. (2014) looked at sleep difficulties and self-care 

strategies in rural Southern older adults in a secondary analysis from a larger self-

management study. Interviews were completed with 195 participants who answered 

questions about sleep difficulties and self-care strategies. Overall, 56% of participants 

reported sleep difficulties in the previous 24 hours on one or more days during data 

collection (Sandberg et al., 2014). Of these participants, 75% then reported that they 

either ignored the symptom or “decided to wait and see” instead of taking action to 

manage the symptom (Sandberg et al., 2014). Other self-care strategies reported were 

staying in bed or resting (62%), praying (61%), cutting back on activities (27%), use of 

food or beverage (20%), and consume over-the-counter medicine (20%) (Sandberg et al., 
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2014). This overwhelmingly passive response to sleep difficulty, lacking in self-

management action, is consistent with the poor self-management typical of the heart 

failure population. 

 Summary. Sleep is a basic human necessity, however patients with heart failure 

often report inadequate sleep and poor sleep quality. Poor sleep quality can cause 

multiple poor outcomes such as debilitating fatigue, impaired quality of life, and chronic 

sleep problems and is also associated with increased morbidity and mortality (Chennaoui 

et al., 2015; Matthews, 2011). Sleep is under-studied in the literature and little is known 

about sleep in heart failure patients.  

 Sleep quality in ICU is also extremely important for patients needing extensive 

medical treatment. However, ICU stays are known for a complicated array of sleep 

disturbances and poor sleep quality. Little research exists on patients with heart failure in 

ICU and sleep quality. Nevertheless, research on other populations show patients report 

poor sleep quality when compared to sleeping at home and a disrupted sleep/wake cycle 

(Little et al., 2012). More research is needed on patients with heart failure that are 

admitted to more specialized intensive care units such as an Advanced Heart Failure ICU. 

 Poor sleep quality and cognitive function are also still unclear; however, Poor 

sleep quality is thought to be a predictor of cognitive dysfunction (Riegel & Weaver, 

2009; Vogels et al., 2007). Studies in heart failure populations used similar measures for 

cognition and sleep quality and found significant associations between the two concepts. 

However, the extent to which sleep quality and cognitive function are affected during 

hospitalization is still unclear. The current study seeks to inform about the changes in 

these two variables in patients with heart failure. 
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 Finally, poor sleep quality and self-management ability has not been studied. One 

study described poor sleep quality as a factor associated with poor heart failure self-

management. Very few other studies have focused on these two concepts in other 

populations. Because of the increasing amount of discharges of patients with heart failure 

from intensive cares, further research in this area is imperative to understand the effect of 

poor sleep quality of self-management ability in this vulnerable population. Furthermore, 

a large gap exists in the literature that seeks to understand sleep quality, cognitive 

function, and self-management ability at discharge in a heart failure population. Better 

understanding of the relationships among these concepts is imperative to further nursing 

practice in this area. 

Covariates 

Due to the myriad of difficulties of heart failure disease and complexity of self-

management, there is potential for additional several factors to impact self-management 

ability at discharge. These covariates have been identified in the literature as potential 

factors relating to the current study concepts. Each of these potential factors may 

influence self-management ability at discharge. 

Comorbidities. Comorbidity, or the existence of multiple chronic conditions, has 

been shown to negatively impact self-management in persons with more than one 

comorbidity ("Comorbidity," 2016; Kerr et al., 2007). Other studies support the finding 

that higher amounts of comorbidities that a person lived with were associated with poorer 

self-management ability (Kerr et al., 2007). 

Nieminen et al. (2006) found that almost all (95%) patients with heart failure also 

have comorbid illnesses when surveying 3580 patients with heart failure. Commonly 
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found comorbidities were hypertension (63%), atrial fibrillation (39%), valvular disease 

(34%), and diabetes mellitus (33%) (Nieminen et al., 2006). At times, comorbidities 

precipitated acute heart failure and subsequent hospitalization (Nieminen et al., 2006). 

Depressed mood. Depressed mood is a common medical illness that causes one 

or many of the following symptoms: loss of interest or pleasure in usual activities, 

sadness, insomnia, fatigue, changes in appetite, low self-esteem, poor concentration, 

excessive guilt, and suicidal thoughts (Carney et al., 2002). Depression has been found to 

be inversely associated with self-management abilities in heart failure and other chronic 

illness populations (Cramm et al., 2012; Riegel et al., 2007). 

 Hawkins et al. (2015) sought to identify if cognitive impairment in heart failure 

was associated with depressive symptoms. Using a large sample (N=326) of patients with 

heart failure, data collection involved the self-report Patient Health Questionnaire-9 

which has nine items assessing depression symptoms and then a neuropsychological test 

battery for cognitive function. Overall, cognitive impairment for this sample of patients 

with heart failure was low: 12% had decreased attention, 11% had decreased executive 

function, and 6.1% had decreased memory scores (Hawkins et al., 2015). However, 

investigators did find that “greater overall depressive symptom severity was associated 

with poorer performance on multiple cognitive domains,” (Hawkins et al., 2015, p. 2). 

 Lee, Moser, Pelter, Nesbitt, and Dracup (2017) also studied the variables relate to 

heart failure self-care in 580 rural-residing adults. Several instruments were used for data 

collection in this study: European Heart Failure Self-Care Scale (self-care), Short Test of 

Functional Health Literacy in Adults (health literacy), Patient Health Questionnaire 

(depression), Anxiety subscale from the Brief Symptom Inventory (anxiety), Mini-Cog 
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(cognitive status), New York Heart Association (functional status), the Charlson 

Comorbidity Index (comorbidities), and demographic characteristics. Only four variables 

included in the regression model explained a total of 7.1% of the model variance in self-

care (Lee, Moser, et al., 2017). Depressive symptoms, lower perceived control, better 

symptom status, and annual income of <$20,000 were all negatively associated with self-

care in this patient population (Lee, Moser, et al., 2017). 

Johansson et al. (2012) explored the associations among heart failure, sleep 

disturbances, and depressive symptoms in 613 older adults with and without heart failure. 

Of the sample, 107 participants had heart failure and 506 did not after echocardiographic 

examinations were completed (Johansson et al., 2012). Questionnaires used to assess 

sleep and depression were the Uppsala Sleep Inventory and the Hospital Anxiety 

Depression Scale, respectively. After bivariate correlations were conducted, physical 

symptoms of heart failure significantly correlated with nocturnal awakenings, insomnia 

symptoms, and depressive symptoms (Johansson et al., 2012).  

Anxiety. Anxiety is defined as feelings characterized by autonomic and 

physiologic arousal such as fear (worry, feelings of panic), anxious misery (dread), and 

hyperarousal (tension, nervousness, restlessness) (Schalet et al., 2016). Anxiety is a factor 

that affects the ability to self-manage. Anxiety interferes with patients’ self-care abilities 

and can hinder learning, impair coping, and predict worse disability, more physical 

symptoms, and poorer functional status, all of which influence self-care (Moser & 

Watkins, 2008). Also, anxiety is a common problem in ICU patients in regard to sleep 

quality. Patient-related factors of sleep disturbances were pain, anxiety, stress, and 

disease-severity (Little et al., 2012). 
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Evidence suggests that the prevalence of anxiety is as high as 63% in patients 

with heart failure (De Jong, Moser, An, & Chung, 2004). Also, overall anxiety levels 

have been found to be 60% higher than healthy comparison groups (Moser et al., 2010). 

De Jong et al. (2011) investigated the relationship between anxiety and event-free 

survival (death, emergency department visits, and hospitalizations) in 147 participants 

with heart failure. To measure anxiety, participants completed the anxiety subscale of the 

Brief Symptom Inventory and were followed for one year for event-free survival. Around 

54% of participants reported higher anxiety than the reference norm for healthy adults 

(De Jong et al., 2011). Results showed that patient with high anxiety had a shorter period 

of event-free survival than those with lower anxiety (p<.05) (De Jong et al., 2011). 

Current symptom status. Current symptom status is the state of an individual 

based on that individual’s interpretation of a physical or mental feature that indicates the 

presence or severity of a disease, specifically heart failure (Moser & Watkins, 2008). 

Current symptom status is known to predict self-management behaviors in heart failure 

patients, whereas persons with more severe symptoms had higher self-care scores 

(Rockwell & Riegel, 2001). 

Pressler et al. (2010) attempted to describe the types, frequency, and severity of 

cognitive deficits in patients with heart failure compared to healthy participants and 

participants with major medical conditions. The sample consisted of 249 participants with 

heart failure, 63 health participants, and 102 participants with other medical conditions 

(N=414) (Pressler et al., 2010). Instruments used included the New York Heart 

Association (NYHA) classification for symptom severity and a neuropsychological test 

battery that included the Mini-Mental Status Examination (MMSE). NYHA class was 
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significantly associated with multiple cognitive domains, indicating patients with more 

severe symptoms of heart failure had increased cognitive impairment (Pressler et al., 

2010). 

Health literacy. Health literacy is “the degree to which individuals have the 

capacity to obtain, process, and understand basic health information and services needed 

to provide the appropriate health decisions,” (Medicine, 2004, p. 37). Low health literacy 

is associated with worse self-management behaviors (Peterson et al., 2011). 

Very little literature exists on the effects of health literacy on self-management in 

the heart failure population; however, health literacy is known to be poor in people with 

heart failure. In a randomized control trial, one team of investigators provided a heart 

failure self-management intervention to patients with all literacy levels using the Short 

Test of Functional Health Literacy Assessment (S-TOFHLA) (DeWalt et al., 2006). Of 

the 123 participants recruited into the study, 41% had inadequate health literacy (24 

participants in both the control and intervention groups) and 22% had marginal health 

literacy (DeWalt et al., 2006). Furthermore, participants in the control group who had 

inadequate health literacy had higher hospitalization rates than participants with 

inadequate health literacy in the intervention group (DeWalt et al., 2006). 

Heart failure self-management knowledge. Heart failure knowledge is defined 

as the understanding of information about heart failure disease and heart failure-related 

therapeutic regimen (van der Wal et al., 2005). Persons with heart failure “need 

knowledge on heart failure in general, pharmacological and non-pharmacological 

treatment of heart failure, as well as symptom recognition and knowledge on what to do 

in case of worsening heart failure symptoms,” (van der Wal et al., 2005, p. 274). This 
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population is likely better suited for the complex self-management regimen that is 

required of heart failure when they have increased knowledge about their disease and 

heart failure-related health care regimen. 

A study performed by Hawkins et al. (2016) reported that heart failure knowledge 

is associated with cognitive function and health literacy in a sample of 330 heart failure 

outpatients. Two measures of health literacy were used to assess the participants: the 

Medical Term Recognition Test and the Rapid Estimate of Adult Literacy in Medicine. 

The 3MS assessed global cognitive function and the Dutch Heart Failure Knowledge 

Scale assessed heart failure knowledge. Health literacy and cognition were both 

associated to heart failure knowledge in separate regression models and in the same 

regression model (Hawkins et al., 2016). 

Severity of disease. Severity of disease is defined as the prognostic risk of death 

that is classified by basic physiologic principles stratifying the acutely ill (Knaus et al., 

1985). Disease severity of the acutely ill has not been studied in relation to self-

management since people who are acutely ill are not required to perform any self-

management activities. However, cognitive function and sleep are known to be affected 

in the acutely ill, which in turn affect self-management abilities at discharge. 

Severity of disease was associated with poor self-reported sleep in other intensive 

care unit populations. Medical intensive care unit patients with a mean APACHE II score 

of 18 reported poor sleep in the ICU regardless of whether or not they were intubated 

(Little et al., 2012). Another study completed in a mixed ICU (medical, surgical, trauma, 

and post-cardiovascular surgical patients) found that patients with moderate to high 
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APACHE II scores reported poor sleep quality during an ICU stay even while 

considering environmental and non-environmental factors (Bihari et al., 2012). 

Furthermore, severity of disease is associated with cognitive dysfunction in ICU 

patients during and after their ICU stay. Evident memory problems correlated with 

admission APACHE II scores in one pilot study of general ICU patients (Jones et al., 

2006). 

It is possible that some or all covariates will affect self-management ability in the 

current study population. Comorbidities, depressed mood, current symptom status, and 

health literacy are all associated with decreased self-management abilities. Anxiety has a 

negative impact on factors influencing self-management ability. Heart failure knowledge 

is essential to self-management ability and is associated with health literacy and 

cognition, two other concepts in the study. Severity of illness can affect cognition and 

sleep quality, which in turn affect self-management ability at discharge. All of these have 

the potential to affect the relationships in the current study, yet, these concepts have not 

been studied in relation to sleep quality, cognitive function, and self-management ability 

at discharge.  

     Summary 

 Heart failure is a dynamic and complex disease process and requires an expert 

level of self-management to maintain homeostasis and prevent symptom exacerbation. 

Many people with heart failure experience some level of cognitive impairment in various 

domains of cognitive function. Moreover, patients with heart failure report various types 

of sleep problems, leading to poor sleep quality. In a population already known to have 

poor self-management, the combination of these two important issues may lead to further 
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declines in self-management ability at discharge. Furthermore, individuals with heart 

failure spend an above average amount of time in the hospital, and many of these patients 

endure ICU stays. While in ICU, cognitive impairment is likely to worsen while poor 

sleep quality is inevitable. Although these patients receive critical medical treatment, 

valuable self-management education is often relayed from the nursing staff. This essential 

self-management knowledge and education opportunity may not be maximized due to the 

fact that patients are experiencing decreased cognitive function enhanced by poor sleep 

quality. Furthermore, patients with heart failure are more often being discharged from 

ICU. Therefore, it is imperative that we understand the current state of self-management 

ability at discharge and the factors that influence this concept in the heart failure 

population. 
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CHAPTER III 

Methods 

 The purpose of this study was to explore the relationships among cognitive 

function, sleep quality, and self-management ability at discharge in people with heart 

failure while admitted to an Advanced Heart Failure Intensive Care Unit. This chapter 

describes the study design, sample, setting, measures, recruitment process, data collection 

procedures, missing data and outliers, data analysis procedures, and protection of human 

subjects. 

Design 

 The present study used a descriptive longitudinal design to answer the research 

questions. 

Sample 

 A convenience sample of 43 adults diagnosed with heart failure and admitted to 

either the Advanced Heart Failure Intensive Care Unit (AHFICU) at University Hospitals 

Cleveland Medical Center in Cleveland, Ohio was recruited into the study. Thirty patients 

completed baseline and discharge measures and 22 completed all three data collection 

points.  

 Inclusion and exclusion criteria. Inclusion criteria were: (1) adults greater than 

18 years of age admitted to the AHFICU, (2) admitting diagnosis of heart failure 

(identified in patient’s medical record), and (3) prior heart failure diagnosis of at least 

three months. 

 Exclusion criteria were: (1) inability to understand English, (2) ventilated and/or 

unconscious individuals, (3) documented neurodegenerative diseases such as dementia or 
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other diseases specific to cognitive impairment, (4) patients who lived in assisted living, 

long-term acute care hospitals (LTACH), or any skilled or long-term care nursing facility, 

(5) hospice or comfort care patients, (6) inability to complete the screening Mini-Cog test 

indicating severe cognitive dysfunction, (7) long-term stay patients such as patients listed 

for heart transplant and waiting in-hospital, (8) patients transferred to AHFICU that have 

already been admitted to a hospital, (9) active cardiogenic shock indicated by presence of 

two or more vasopressor medications, and (10) patient on any type of positive-pressure 

ventilation. 

 Exclusion criteria were selected because documented neurodegenerative diseases 

such as dementia, patients who are ventilated and/or unconscious, and patients who reside 

in assisted living or any skilled nursing facility are likely receiving support for self-

management, which was the outcome variable of this study.  Also, hospice patients have 

different self-management goals at end of life. Furthermore, long-term patients such as 

those waiting for heart transplant were not using self-management skills while waiting in 

an ICU for transplant. Lastly, patients admitted then transferred from another hospital, 

unit, or nursing floor to the AHFICU or CICU were excluded because they may have 

already been experiencing poor quality of sleep from their prior hospitalization. 

 Sample size determination. Power analysis for multiple linear regression was 

conducted using G*Power 3.1 to determine sample size. Due to the exploratory nature of 

the study and the lack of previous research assessing the relationship among self-

management ability, cognitive function, and sleep quality in ICU patients admitted for 

heart failure, the effect size required for power analysis was determined based on a 

projected sample size.  
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 To calculate the effect size for a multiple linear regression statistical analysis, a 

power analysis was done using G*Power 3.1 software. The sample size in this study was 

based on the number of variables, the level of measurement of each variable, and the 

planned statistical analysis. The significance level (α), statistical power, one- or two-

tailed hypothesis, and effect size, was predetermined to calculate the sample size (Field, 

2009). The level of significance (α) is α=.05 so that there was only a 5% chance of 

incorrectly rejecting the null hypothesis, or when no true relationship exists between the 

variables (Field, 2009). A power of 0.80 was chosen since no studies exist examining the 

relationships among the three concepts of sleep quality, cognitive function, and self-

management ability at discharge. This means there was an 80% chance of rejecting the 

null hypothesis and the ability to detect minimal statistical significance in the current 

study. Since the direction between variables is not well understood, a two-tailed test was 

chosen for the current study. The effect size calculated for a study with an alpha=.05, 

power=.80, sample size of N=62, and a two-tailed hypothesis was an effect size of 

r=0.38. To account for possible attrition in the study, 10% of the total sample size was 

added; therefore, the total amount of participants sought for this study is N=68. However, 

due to the difficulty of recruitment and unavailability of potential participants, 

recruitment and enrollment was stopped after 30 participants completed the discharge 

(time 2). 

Setting 

 The study setting was the Advanced Heart Failure Intensive Care Unit, which is a 

ten-bed intensive care unit of University Hospitals Cleveland Medical Center (UHCMC). 

UHCMC is a 1032-bed tertiary medical center that provides medical and surgical care for 
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adults and pediatrics to the Greater Cleveland area. This hospital is home to the 

Advanced Heart Failure and Transplant Center, which provides patients advanced, life-

saving therapies for patients suffering from advanced and chronic heart failure and other 

cardiac conditions. The AHFICU house many of these patients as they receive vigorous 

testing and work-ups for advanced therapies or are awaiting heart transplant. On average, 

there are around 14 admissions (2 of which are transfers from another hospital) per week 

to the AHFICU and around 7 home discharges. Occasionally, there will be one patient 

awaiting transplant for an extended amount of time (one to two months).  

Procedures 

 Recruitment of the sample. Following University Hospitals Institutional Review 

Board (IRB) approval, patients were recruited from the AHFICU. The recruitment 

process took place at the bedside in the AHFICU on the first day of admission, prior to 

10:00 pm. 

 Participants who met inclusion and exclusion criteria were identified by the 

researcher using the electronic medical record (EMR) for the unit. Nursing staff 

completed a Mini-Cog test as standard of care to screen for severe cognitive dysfunction. 

Patients who were unable to complete the Mini-Cog were excluded from this study. 

When a potential participant was identified, the physician or advanced practice provider 

in the AHFICU was notified. The provider then approached the potential participant to 

see if they were interested in participating in a research study for heart failure patients. If 

the patient was interested, the researcher then explained the study in detail, discussed and 

signed the informed consent form, and collected the data. All baseline data were collected 
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by the researcher prior to 10:00 pm to ensure accuracy of recall for questionnaire 

responses. 

 This is not an intent to treat study. If a participant met exclusion criteria 3, 4, or 5 

at any point during their hospitalization, the participant was excluded from the study. 

Data for this participant was not be included in outcome statistical analyses but was used 

to describe the sample. 

 Figure 4 describes the sample selection process. The records of 145 patients were 

reviewed to check patient eligibility; 81 were excluded because they did not meet 

inclusion and exclusion criteria. Of the remaining 64 people, 4 were not approached 

because the investigator could not collect data prior to the 10:00 pm cutoff time. 

Therefore, 60 people were approached for participation in the study. The percentage of 

patients who declined to participate was 28% (n=17). Most people declined to participate 

because they had no interest or they were fatigued. A total of 43 participants were 

enrolled in the study for an acceptance rate of 72%. Furthermore, 72% (n=30) completed 

the second data collection at discharge, whereas 28% (n=13) were excluded during the 

study for discharge to a facility (SNF, LTACH, IRF) (n=9) or hospice/comfort care 

(n=4). Then, 51% (n=22) completed the third data collection when the patient was 

discharged home. One participant was deceased at this time 3 and 7 were lost to follow-

up. For analysis purpose, all participants who completed the time 2 were included in the 

final analysis. 

 Figure 4 below described exclusion reasons for participants. From the total 

number of people excluded,  75% (n=61) were transferred from an outside hospital, 53% 

(n=43) were transferred from another floor, 33% (n=27) were on a ventilator, 20% (n=16) 
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were sedated, 20% (n=16) had a documented neurological disease, 11% (n=9) resided in 

a nursing home, assisted living, or LTACH, and only 2 people were 90 years old or over. 

Some people had multiple exclusion criteria. 
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Figure 4. Sample Selection Diagram 
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Description of the Sample 

 Descriptive characteristics of the sample are presented in Table 1. The final 

sample consisted of 30 participants; however, all participants (N=43) recruited into the 

study were considered to describe the sample. Participants were predominantly male 

(74%, n=32) and most were older adults (age range=29-89; M=61.79; N=43). Many 

participants had had a diagnosis of heart failure for a number of years (range= 0.5-40; 

M=8.8; n=38) and at least one hospitalization in the past six months (Range= 0-11; 

M=1.91; N=43). All participants reported taking at least one home medication prior to 

hospitalization (range=2-20, M=11.0; n=42). 

 Many participants did not have a diagnosis of obstructive sleep apnea and 

therefore answered ‘not applicable’ to use of a continuous positive airway pressure 

(CPAP) machine at night (44.2%; N=43). However, 23.3% of participants do use a CPAP 

and 32.6% do not use CPAP even though they are prescribed a CPAP machine. Many 

noncompliant CPAP users complained the machine held water near their nose so that 

they continually inhaled water while they were sleeping and others complained of general 

‘discomfort’ with use of the CPAP machine. 

 The majority of participants reported that they use a pillbox (67.4%; n=43). All 

participants had at least high school diploma (n=43). Of those, 2.3% reported also going 

to technical school, 16.3% reported attending some college, 14% had an undergraduate 

degree, and 9.3% had a graduate degree. Length of stay averaged 10.47 days (Range = 2-

63; n=30) from ICU admission to hospital discharge. 

 The living arrangements for participants varied. A large amount of participants 

lived with only a significant other (44.2%; n=19) and many lived alone (20.9%; n=9). 
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Some participants lived with a significant other and dependents (11.6%; n=5), while 

9.3% (n=4) lived with an adult child. The other five participants each had a unique living 

situation: parent, significant other and an adult child, significant other and parents, a 

nephew, and a friend. 

Table 1 

Descriptive Characteristics of Study Sample 

Variable Mean SD Range (n) 

Age (years) 61.79 12.97 29-89 43 

Length of heart failure diagnosis 

(years) 

8.8 9.33 0.5-40 38 

Number of past hospitalizations in 

last six months 

1.91 1.97 0-11 43 

Number of home medications 11.0 3.82 2-20 42 

Length of hospital stay (days) 10.47 11.20 2-63 30 

Variable Frequency 

(n) 

Percentage 

(%) 

Gender   

 Women 11 24% 

 Men 32 76% 

Continuous Positive Airway Pressure (CPAP) 

machine use 

  

 Yes 10 23.3% 

 No 14 32.6% 

 N/A 19 44.2% 

Pillbox Use   

 Yes 29 67.4% 

 No 14 32.6% 

Education   

 High School 25 58.1% 

 Technical School 1 2.3% 

 Some College 7 16.3% 

 Undergraduate Degree 6 14.0% 

 Graduate Degree 4 9.3% 

Living Arrangements   

 Significant Other 19 44.2% 
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 Alone 9 20.9% 

 Significant Other & Dependent child(ren) 5 11.6% 

 Adult Child 4 9.3% 

 Other 5 11.6% 

 

Data Collection 

 The measure of sleep quality (PSQI), cognitive function (MoCA), self-

management ability at discharge (vignettes, Self-Care of Heart Failure Index (SCHFI), 

DHFKS at discharge), covariates, and demographic characteristics were collected for this 

study. Data were collected upon enrollment to the study, at discharge for a second data 

collection, and sleep quality was collected over the phone for a third sleep point. A daily 

check-in with the nursing staff or a check of the daily progress note in EMR was done to 

monitor for discharge date. Participants were discharged from various locations in the 

hospital, not just the AHFICU. Discharge data collection occurred in the participant’s 

hospital room or over the phone, depending on the time of discharge and the participant’s 

preference. All phone interview data collection was completed within six hours of 

discharge. The participant was made aware of this time constraint from the informed 

consent process. The EMR was used to collect demographic and covariate data to lessen 

participant burden. Data collection took place with the researcher in the participant’s 

private intensive care unit room at baseline. 

 The following data were collected from the participant at baseline: SCHFI, PSQI, 

MoCA, Patient-Reported Outcomes Measurement Information System (PROMIS) 

depression and anxiety scales, Short Test of Functional Health Literacy Assessment (S-

TOFHLA), New York Heart Association (NYHA) class, Dutch Heart Failure Knowledge 

Scale (DHFKS), and demographics including self-reported length of heart failure 
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diagnosis. Age, Charlson Comorbidity Index (CCI), and Acute Physiology and Chronic 

Health Evaluation II (APACHE II) was all be collected from the EMR. Baseline data 

collection took around one hour to complete. At the end of data collection, the participant 

was reminded that data collection will occur again on the day of discharge and then again 

one week after discharge for a self-report sleep measure. 

 At discharge, the following data were collected: PSQI, MoCA, self-management 

vignettes, SCHFI, DHFKS, and length of stay (EMR). Data collection at discharge took 

around 30 minutes to complete. 

 At the third data collection period, the following data were collected: PSQI and 

the question “where and how do you sleep?” The participant was then be thanked for 

participating in the study. Table 2 below shows the timeline for data collection.  

 

Table 2 

Data Collection Timeline 

  

Time of data collection Measures collected 

Admission SCHFI, PSQI, MoCA, PROMIS 

depression and anxiety scales, S-

TOFHLA, CCI, heart failure diagnosis, 

NYHA class, DHFKS, APACHE II, 

demographics 

Discharge SCHFI, self-management vignettes, PSQI, 

MoCA, DHFKS, length of stay 

Home PSQI, “Where and how do you sleep?” 

Note. SCHFI = Self-Care of Heart Failure Index; PSQI = Pittsburgh Sleep Quality Index; MoCA = 

Montreal Cognitive Assessment; PROMIS = Patient-reported Outcomes Measurement Information 

System; S-TOFHLA = Short Test of Functional Health Literacy in Adults; CCI = Charlson Comorbidity 

Index; NYHA = New York Heart Association; Dutch Heart Failure Knowledge Scale = DHFKS, Acute 

Physiology and Chronic Health Evaluation II = APACHE II 
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Measures 

 Several instruments were used to measure the concepts in this study. Each 

concept and subsequent instrument is described in detail. Reliability and validity are also 

presented for each instrument. Reliability describes the consistency of the instrument, 

while validity is how well the instrument reflects the concepts at hand (Grove & Burns, 

2014). Common types of reliability are test-retest reliability, where the participant should 

score similarly when taken in comparable situations, and internal consistency, statistically 

testing a measure’s item correlations to assess overall consistency (Hulley, Cummings, 

Browner, Grady, & Newman, 2007). Alternatively, there are three categories of validity 

used to assess a measurement’s ability to represent a phenomenon of interest: Content, 

construct, and criterion-related (Hulley et al., 2007). Content validity describes how well 

the instrument represents all aspects of the phenomena under study (Hulley et al., 2007). 

Construct validity examines how well an instrument follows to theoretical constructs 

(Hulley et al., 2007). Finally, criterion-related validity assesses how well an instrument 

correlates with an existing measure (Hulley et al., 2007). The reliability and validity is 

reported for each instrument and the terms of such are described as the literature states. 

Table 3 below summarizes each concept, instrument, and reliability and validity. 

 Self-management ability at discharge. Self-management ability at discharge 

was operationalized by the score on the self-management subscale (Section B) of the 

Self-Care of Heart Failure Index (SCHFI), the score on the self-management vignettes 

knowledge test, and the score of the DHFKS at discharge. 

 Self-Care of Heart Failure Index. The SCHFI was developed in 2004 as an 

instrument to measure three aspects of self-care in individuals with heart failure: self-care 
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maintenance, self-care management, and self-care confidence. In the current study, the 

baseline measurement of self-management ability was for the past month as a control 

measure using the self-management subscale (Section B) of the SCHFI. However, at 

discharge, the self-management subscale (Section B) of the SCHFI was used to measure 

the self-management ability at discharge. This ensured the data collected at discharge 

showed the participant’s report of self-management ability at the time discharge. Only the 

self-management subscale (Section B) at discharge was used for the primary outcome 

analysis. 

 The self-care management section (Section B) has seven questions about self-

management of heart failure symptoms. The first question is a dichotomous response 

question asking the participant if he or she has had trouble breathing or ankle swelling 

(two common heart failure symptoms) in the past month. The other six questions are 

Likert-scale responses for heart failure management over the past month. Section B of the 

SCHFI is only scored if the participant responds ‘yes’ to the first question. This was 

collected at baseline and discharge. This question is not included in the actual score of the 

subscale. The following first and last questions of Section B are coded as 0 to 4 and the 

rest of the questions are coded 1 to 4. The coded answers will be summed for a raw score 

(lowest possible is 4, highest possible is 24) and then the following formula applied: 

(Sum of Section B items-4)*5.  

 Reliability has been established for each section of the SCHFI. Reliability for 

Section B of the SCHFI was adequate when tested for internal consistency. For Section 

B, coefficient alpha was adequate (α=.597) (Riegel et al., 2009). Construct validity was 

found in the self-care management subscale when compared with qualitative themes 
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(Riegel et al., 2009). Construct validity has also been measured between sections but, as 

expected, was not found since each section measures a different construct (Riegel et al., 

2009). 

 Self-management vignettes knowledge test. Three heart failure-specific self-

management vignettes were developed by a team of researchers at John Hopkins 

University. Each vignette represents a common clinical situation seen in heart failure 

self-care that requires management: shortness of breath, weight gain, and edema (Xu et 

al., 2018). Participants read each vignette and explained after each vignette what they 

would do. Three common self-care care responses are also represented by each vignette: 

urgent care (vignette A), contact with a provider or increased self-care (vignette B), and 

usual heart failure self-management (vignette C) (Xu et al., 2018). These three vignettes 

have been piloted with a sample of heart failure patients and no changes were made 

during or after the pilot (Xu et al., 2018). For the purposes of this study, the self-

management vignettes were administered as a knowledge test measurement. Each 

vignette was scored as ‘one’ if a participant identifies the correct response to the vignette 

(urgent care for vignette A, contact with a provider or increased self-care for vignette B, 

usual self-care for vignette C) and ‘zero’ if the participant does not identify the correct 

response. These scores were be summed and scores ranged from zero to three create a 

continuous variable. 

 Reliability has not previously been established in this instrument, but will be 

tested after data collection is complete. Face validity has been established through the 

design of the vignettes by a team of research and heart failure experts. The vignettes have 

also been piloted and participants provided feedback that the vignettes were easy to 
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understand, relatable, and realistic (Xu et al., 2018). Feasibility of the vignettes was also 

found in this pilot because of the acceptability of the vignettes by the participants and the 

potential implementation ability of the vignettes in a clinical setting. In the current study, 

the self-management vignettes knowledge test was used as a secondary measure of self-

management ability as this is a new measure. 

 Heart failure knowledge at discharge. Heart failure knowledge at discharge was 

measured by the Dutch Heart Failure Knowledge Scale (DHFKS). Developed by (van der 

Wal et al., 2005), the 15-item DHFKS measures general heart failure knowledge, 

treatment, and symptoms and symptom recognition. Participants are awarded one point 

for each correct answer per item, making the minimum score zero and the maximum 

score 15. Higher scores on the DHFKS indicate greater heart failure knowledge (Hawkins 

et al., 2016). 

 The DHFKS is valid and reliable. Internal consistency, the extent to which each 

item in the instrument are comparable in measuring the concept, was shown in a sample 

of 902 Dutch heart failure patients (Cronbach’s alpha = .62) (van der Wal et al., 2005). A 

panel of ten experienced heart failure nurses and two cardiologists agreed upon the face 

validity of the instrument after review and discussion (van der Wal et al., 2005). 

Construct validity was tested with two groups of patients, one of newly diagnosed heart 

failure patients prior to education and a second group of heart failure patients after a 

comprehensive education session. The mean score of the newly diagnosed patients was 

6.8, which is to be expected since these patients are just learning about a complex 

disease. The difference of knowledge scale scores between the two groups was 

significant (t=-7,14; p<.001), demonstrating construct validity (van der Wal et al., 2005). 
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 Sleep quality. The concept of sleep quality was operationalized by the score on 

the Pittsburgh Sleep Quality Index (PSQI). Developed by Buysse et al. (1989), the PSQI 

is an instrument that measures self-report of several aspects or components of sleep to 

provide information on overall sleep quality over a month’s time. In the current study, the 

baseline measurement of sleep quality was for the past month. However, at discharge, the 

PSQI was used to measure the overall sleep quality throughout hospitalization. Post-

discharge, the PSQI was used to measure how the participant had been sleeping since 

discharge. This ensured the data collected at discharge showed change of sleep quality 

throughout hospitalization. These seven components are subjective sleep quality, sleep 

latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping 

medication, and daytime dysfunction (Buysse et al., 1989). The seven components are 

scored and summed for a global overall score on the PSQI. Component 1 (question 9) 

measures subjective sleep quality by asking the participant to rate their sleep quality 

overall over the past month. The responses are very good (score of 0), fairly good (score 

of 1), fairly bad (score of 2), and very bad (score of 3). Component 2 (questions 2 and 5a) 

measures sleep latency. The scores for each questions for this measure are summed for a 

component score of 0-3. Component 3 is sleep duration (question 4) and responses 

include >7 hours, 6-7 hours, 5-6 hours, <5 hours for a component score of 0-3, 

respectively. Component 4 is sleep efficiency and is calculated from the answers to 

questions 1, 3, and 4. Component 5 (question 5b-5j) measures sleep disturbances by 

asking the participant how often they have had trouble sleeping because of waking in the 

middle of the night or early, have to get up to use the bathroom, cannot breathe 

comfortably, cough or snore loudly, feel too cold, feel too hot, have bad dreams, have 
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pain, and other. Responses for participants are ‘not during the past month,’ ‘less than 

once a week,’ once or twice a week,’ and ‘three or more times a week.’ To score this 

component, each response is assigned a numerical value (0-3), with the most amount of 

disturbances given a 3. These score are then summed. A score of zero yields a zero for 

the overall component score, a score of 1-9 yields a total of one, a score of 10-18 yields a 

total of two, and a score of 19-27 yields a total score of three. Component six measures 

use of sleep-medication with responses ‘not during the past month’ (score of 0), less than 

once a week (score of 1), once or twice a week (score of 2), and ‘three or more times a 

week’ (score of 3). Lastly, component 7 measures daytime dysfunction from a summed 

score of questions 7 and 8 which ask the participant about trouble staying awake during 

activities and enthusiasm to get things done. The sum of the component scores equals the 

global PSQI score. 

 Test-retest and internal consistency reliability has been established for the PSQI 

in other populations; however, it has not been established in heart failure patients. Test-

retest reliability in the PSQI is adequate overall for global scores in participants with 

primary insomnia (r=.87; P<.001) (Backhaus, Junghanns, Broocks, Riemann, & 

Hohagen, 2002). Internal consistency reliability in the PSQI was found to be adequate 

when studying older men (α=.69) (Spira et al., 2012). Construct validity of the PSQI was 

established when compared with polysomnography in heart failure patients (Redeker & 

Hilkert, 2005). Construct validity was shown in heart failure patients since the instrument 

was able to distinguish “good” versus “poor” sleepers (Redeker & Hilkert, 2005). Poorer 

sleep quality scores on the PSQI was poorly associated with greater sleepiness scores on 
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the Epworth Sleepiness Scale using item-total correlations (r=0.13; all values of p<.001) 

(Spira et al., 2012). 

 Cognitive function. Cognitive function was measured using the Montreal 

Cognitive Assessment (MoCA) (Nasreddine et al., 2005). The MoCA assesses for 

cognitive impairment and takes around ten minutes to complete with a patient. Tasks in 

this short test assess patients for short-term memory recall, visuospatial abilities, 

executive function, attention, concentration, memory, language, and orientation to time 

and space. Scores of 25 and below indicate cognitive dysfunction and the maximum score 

is 30 (Nasreddine et al., 2005). Individuals with less than 12 years of education are given 

one point to correct for education effects (Nasreddine et al., 2005). Notably, individuals 

with scores indicating cognitive impairment are not excluded from the study, except 

when severe cognitive dysfunction is apparent (scores < 9). A large portion of heart 

failure patients are known to have mild cognitive impairment at baseline, so lower scores 

of the MoCA are to be expected at baseline. 

 Adequate test-retest reliability (r=.92; p<.001) and internal consistency reliability 

(α =.83) have been reported for the MoCA in heart failure patients (Nasreddine et al., 

2005). The MoCA has also been shown to be more sensitive to cognitive dysfunction in 

heart failure populations when compared to gold standard measures such as the Mini 

Mental State Exam (MMSE) and Neuropsychological Assessment Battery Screening 

Tool (Cameron et al., 2013; McLennan, Mathias, Brennan, & Stewart, 2011). 

Furthermore, content validity was established by high correlations (r (274)=.87; p<.001) 

between the MoCA and MMSE in heart failure patients (Nasreddine et al., 2005). 

Covariates 
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 Comorbidity. Comorbidity was measured using the Charlson Comorbidity Index 

(CCI), a method that uses the weighted total of comorbid conditions and takes into 

account the number and seriousness of each disease that a patient currently has (Charlson, 

1987). This total allows investigators to account for an amount of disease burden 

experienced by participants. The CCI was developed in an attempt to classify comorbid 

conditions that might affect mortality in longitudinal studies (Charlson, 1987). The index 

includes 19 conditions, excluded conditions that are not currently active or that have 

completely resolved. Each of these 19 conditions are weighted based on evidence of risk 

of mortality during hospitalization and at one year. Each participant is scored based on 

how many conditions he or she has and then the score is totaled. A participant can receive 

a score of 0, 1, 2, 3, or 6 related to the 1-year mortality risk.  

 The CCI is the standard measure of comorbidity risk and has been studied 

extensively. Reliability and validity are well-established. de Groot, Beckerman, 

Lankhorst, and Bouter (2003) assessed several major measures of comorbidity, 

comparing multiple types of reliability and validity. Using Intraclass Correlation 

Coefficients (ICC), Cohen’s Kappa, and correlation coefficients (r) to assess reliability, 

investigators found the CCI to have good test-retest reliability and moderate to good 

inter-rater reliability (de Groot et al., 2003; Extermann, Overcash, Lyman, Parr, & 

Balducci, 1998). Criterion-related validity was supported by >.40 (moderate correlation 

coefficient values exceeded 0.40 and high values exceeded .75) correlation coefficients 

when compared to other indices (Charlson, 1987; de Groot et al., 2003; Gabriel, 

Crowson, & O'Fallon, 1999; Kieszak, Flanders, Kosinski, Shipp, & Karp, 1999). Various 

outcomes such as mortality, disability, readmissions, and length of stay were found as 
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significant relationships of the CCI, confirming predictive validity (Charlson, 1987; de 

Groot et al., 2003; Kieszak et al., 1999; Rochon et al., 1996). Finally, construct validity 

was supported by correlations in anticipated directions between variables in the CCI 

(Charlson, 1987; Extermann et al., 1998). 

 Depressed mood and anxiety. Depression was measured using the short form of 

the depression subscale of the Patient Reported Outcomes Measurement Information 

System (PROMIS), developed by the National Institutes of Health (NIH). The 4-item 

depression scale assesses negative mood, negative view of self, negative social cognition, 

and decreased positive affect and engagement. Using a 5-point Likert scale, participants 

rate the extent of which they have experienced each feeling over the past seven days from 

‘never’ to ‘always.’ Anxiety will be measured using the short form of the anxiety scale of 

the PROMIS. The 4-item anxiety scale assesses fear, anxious misery, hyperarousal, and 

somatic symptoms related to arousal. Using a 5-point Likert scale, participants rate the 

extent of which they have experienced each feeling over the past seven days from ‘never’ 

to ‘always.’ Each scale is scored using item-level calibration. A higher score is 

representative of a high level of the concept on each scale. 

 Internal consistency for the PROMIS depression subscale was established in heart 

failure patients awaiting transplant (α = 0.91) (Flynn et al., 2015). Internal consistency 

and test-retest reliability for the PROMIS anxiety subscale has not been tested in heart 

failure patients, but is established in other populations. Marrie et al. (2018) found internal 

consistency (α = 0.87) and test-retest reliability (Intraclass correlation coefficient = 0.79) 

when studying psychometrics in multiple sclerosis patients. Criterion-related validity was 

established for the PROMIS depression subscale when comparing items to other major 
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depression measures such as the Center for Epidemiologic Studies Depression Scale, the 

Beck Depression Inventory-II, and the Patient Health Questionnaire (Choi, Schalet, 

Cook, & Cella, 2014). Content validity was established for the PROMIS depression and 

anxiety scales after content experts reviewed each item and recommended a domain name 

and definition based on item content (Riley et al., 2010). Domain names and definitions 

remained the same or similar after expert review. When compared to “legacy” measures, 

the PROMIS depression and anxiety scales were moderately to strongly correlated, 

determining construct validity (Cella et al., 2007). 

 Current symptom status. Current symptom status was measured by self-report 

of the New York Heart Association Class (NYHA). The NYHA classification system is a 

widely-used clinical tool that helps clinicians assess cardiac disease, specifically 

symptoms of heart failure, in patients. Patients are assigned a roman numeral (I-IV) for 

functional capacity and a letter (A-D) for objective assessment. For the purpose of this 

study, only the functional capacity classification was used to measure symptom status at 

time of admission. Class I was given to patients with cardiac disease but do not have any 

physical activity limitations (Bennett, Riegel, Bittner, & Nichols, 2002). Class II was 

assigned when patients have slight limitation of physical activity but were comfortable at 

rest (Bennett et al., 2002). Patients were assigned Class III when they had marked 

physical activity limitation such as fatigue, palpitations, dyspnea, or anginal pain when 

less than ordinary physical activity was performed (Bennett et al., 2002). These patients 

were still comfortable at rest. Class IV patients were unable to carry on any physical 

activity without discomfort and symptoms may even have been present at rest (Bennett et 

al., 2002). 
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 Criterion-related validity has been determined for the NYHA Classification 

system. When compared with other popular measures of functional capacity such as the 

6-Minute Walk Test (6MWT) and cardiopulmonary exercise test (Peak VO2), the NYHA 

classification was moderately correlated with each measure (Rostagno et al., 2000). Inter-

rater reliability was established in one study where physicians agreed 56% of the time 

(kappa=0.41) (Goldman, Hashimoto, Cook, & Loscalzo, 1981). To address the poorly 

reported inter-rater reliability, only the investigator of the current study will collect this 

data from the patient. 

 Health literacy. Health literacy was measured by the Short Test of Functional 

Health Literacy in Adults (S-TOFHLA). Developed by Baker et al. (1999), the S-

TOFHLA measures a person’s ability to read and understand common words come upon 

in a health care setting. This assessment takes a participant around 7 minutes to complete 

and asks the participant to fill in words from multiple choice answers in two exercises: X-

ray preparation and Medicaid rights and responsibilities. Each correct answer receives 

one point and incorrect answer receives a zero. Functional health literacy level is then 

determined to be inadequate (0-16 raw score), marginal (17-22), or adequate (23-36). 

 The S-TOFHLA has shown to have adequate reliability and validity. The S-

TOFHLA has adequate construct validity when compared to the Rapid Estimate of Adult 

Literacy in Medicine (REALM) (r=0.80) (Baker et al., 1999). Internal consistency was 

noted during the development of the short form (Baker et al., 1999). Also, this measure is 

commonly used to measure health literacy in the heart failure population (Macabasco-

O’Connell et al., 2011). 
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 Heart failure knowledge at baseline. Heart failure knowledge at baseline was 

measured by the Dutch Heart Failure Knowledge Scale (DHFKS). Developed by van der 

Wal et al. (2005), the 15-item DHFKS measures general heart failure knowledge, 

treatment, and symptoms and symptom recognition. Participants were awarded one point 

for each correct answer per item, making the minimum score zero and the maximum 

score 15. Higher scores on the DHFKS indicated greater heart failure knowledge 

(Hawkins et al., 2016).  

 The DHFKS is valid and reliable. Internal consistency, the extent to which each 

item in the instrument are comparable in measuring the concept, was shown in a sample 

of 902 Dutch heart failure patients (α = .62) (van der Wal et al., 2005). A panel of ten 

experienced heart failure nurses and two cardiologists agreed upon the face validity of the 

instrument after review and discussion (van der Wal et al., 2005). Construct validity was 

tested with two groups of patients, one of newly diagnosed heart failure patients prior to 

education and a second group of heart failure patients after a comprehensive education 

session. The difference of knowledge scale scores were significant (t=-7,14; p<.001), 

demonstrating construct validity (van der Wal et al., 2005). 

Severity of disease. Severity of disease was measured by the Acute Physiology 

and Chronic Health Evaluation II (APACHE II). The APACHE II was collected from the 

EMR and uses a point score based upon values of 12 routine physiologic measurements, 

age, and previous health status (Knaus et al., 1985). The 12 routine physiologic 

measurements include temperature, mean arterial pressure, heart rate, respiratory rate, 

oxygenation, arterial pH (use serum HCO3 if no arterial blood gas is done), serum 

sodium, serum potassium, serum creatinine, hematocrit, white blood cell count, and 
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Glasgow coma score. Each of these physiologic variables has a range assigned to a point 

value depending on the normality or abnormality of the patient’s result. These values are 

then summed and added to the total age points (given based on a range of age in years) 

and chronic health points (given if a patient has a history of severe organ system 

insufficiency or is immuno-compromised) for a total APACHE II score. The range of the 

APACHE II score is 0-71, zero being the least severe and 71 being the most severe acute 

disease. Although interpretation of the APACHE II scores are not exact, scores of zero to 

16 are generally thought to be low (Huang, Chen, Zhong, & Yuan, 2016). A score of 25 

represents a predicted mortality of 50% and over 35 predicted mortality increased to 80% 

(Bouch & Thompson, 2008). 

 Although the APACHE II classification system is widely used throughout all 

intensive care populations, reliability and validity is not well known. Reliability and 

validity of the APACHE II has been studied in a few acutely-ill populations; however, 

none are specifically heart failure. Inter-rater reliability was studied with 37 participants 

from a medical-surgical intensive care unit among three different raters (Kho, McDonald, 

Stratford, & Cook, 2007). The Intraclass correlation coefficient was 0.90 for the total 

APACHE II score showing high inter-rater reliability (Kho et al., 2007). During the 

development of the APACHE II, validity was evaluated based on the score’s association 

with hospital mortality in a large number of patients from 13 different hospitals (Knaus et 

al., 1985). A significant increase in mortality rate was found for each five-point increase 

in APACHE II score (Knaus et al., 1985). 

Demographics 
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Age. Age was measured by the age reported in the EMR on the day of study 

enrollment. 

Sex. Sex was measured by the participant’s response to the question ‘What is your 

sex?’ The response options are: male, female, intersex, or prefer not to answer. 

Length of hospital stay. Length of hospital stay was measured in days and 

calculated from admission to the hospital and found in the EMR. 

Home medication list. Name, frequency, and dose of all home medications was 

measured and found in the EMR. 

Pillbox use at home. The use of a pillbox at home was measured and collected 

from the participant. 

Living arrangements. The role of family members who live with the patient was 

measured and collected from the participant. 

Education level. Education level was measured by self-report of completion of 

8th grade, high school, college, and graduate school. 

Length of heart failure diagnosis. Length of heart failure diagnosis was 

measured in months and years from the time the participant was diagnosed with heart 

failure and collected from the participant (self-report). 

Past hospitalizations. Past hospitalizations was measured by the number of 

hospitalizations in the past six months and was collected from the EMR and the 

participant. 

Use of Continuous Positive Airway Pressure (CPAP). Use of CPAP was 

measured by whether the patient is prescribed a CPAP machine and uses this machine 

while sleeping. Furthermore, use of CPAP was measured as whether or not the patient 
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used a CPAP machine during their hospital stay. This data was collected from the 

participant. 
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Table 3 

Study Instruments, Reliability, and Validity 
 

Concept Instrument Reliability and Validity 
Primary Outcome: measured twice, at baseline and discharge 

Self-management 

ability at discharge 

Self-Care of Heart Failure 

Index (Section B- 7 items) 

Internal consistency: α=.553 (Sect. A), α=.597 

(Sect. B), α=.827 (Sect. C); Congruent validity 

with qualitative themes (Riegel et al., 2009) 

 Self-management vignettes (3 

items) 

 

NA 

  

Dutch Heart Failure 

Knowledge Scale (15 items) 

Internal consistency: Cronbach’s alpha= 0.62; 

Construct validity when comparing two groups: 

(t=-7,14; p<.001) (van der Wal et al., 2005) 

Independent Variable: measured twice, at baseline and discharge 

Sleep Quality Pittsburgh Sleep Quality 

Index (9 items) 

Test-retest: r=.87 (Backhaus et al., 2002); 

Internal consistency: α=.69; Construct validity 

with Epworth Sleepiness Scale (r=.13; p<.001) 

(Spira et al., 2012) 

Independent Variable: measured twice, at baseline and discharge 

Cognitive Function Montreal Cognitive 

Assessment (30 items) 

Test-retest: r=.92; Internal consistency: α=.83; 

Content validity with Mini Mental Status Exam 

r=.87 (Nasreddine et al., 2005) 

Exploratory Covariates: measured once, at baseline 

Comorbidity Charlson Comorbidity Index 

(18 items) 

Interrater reliability: correlation coefficient = 

0.74; Test-Retest: correlation coefficient = 0.86 

(Extermann et al., 1998); Concurrent validity 

compared to Kaplan-Feinstein method: r>.40 

(Charlson, 1987) 

Depressed mood and 

anxiety 

Patient Reported Outcomes 

Measurement Information 

System Depression and 

Anxiety Scales, Short Forms 

(4 items each) 

Internal consistency of depression scale: 

Cronbach’s alpha= 0.91 (Flynn et al., 2015); 

Internal consistency and test-retest reliability of 

anxiety scale: Cronbach’s alpha= 0.87 and 

Intraclass correlation coefficient= 0.79 (Marrie 

et al., 2018); Content validity established by 

qualitative theme analysis and expert panel 

(Riley et al., 2010) 

Current symptom 

status 

New York Heart Association 

Classification (1 item) 

Inter-rater reliability: Kappa=.41 (Goldman et 

al., 1981); Construct validity compared to 

6MWT (JT(x)=5.97; P<0.0001) and Peak VO2 

(JT(x)=2.79; P<0.001) (Rostagno et al., 2000) 

Health literacy Short Test of Functional 

Health Literacy Assessment 

(36 items) 

Internal consistency: Cronbach’s alpha= 0.97 for 

reading comprehension; Construct validity 

compared with Rapid Estimate of Adult Literacy 

in Medicine (r=.80) (Baker et al., 1999) 

Heart failure 

knowledge at 

baseline 

Dutch Heart Failure 

Knowledge Scale (15 items) 

Internal consistency: Cronbach’s alpha= 0.62; 

Construct validity when comparing two groups: 

(t=-7,14; p<.001) (van der Wal et al., 2005) 

Severity of Illness Acute Physiology and 

Chronic Health Evaluation II 

(15 items) 

Inter-rater reliability: ICC=0.90 (Kho et al., 

2007); Construct validity established by 

comparing hospital mortality in 13 different 

hospitals (Knaus et al., 1985) 
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Data Management 

 Data from the EMR and questionnaires were collected using an Ipad and stored 

on University Hospitals (UH) REDCap. Redcap is a secured web application for building 

and managing online surveys and databases. Data was then downloaded into the 

Statistical Package for the Social Sciences (SPSS), a statistical software package for data 

analysis. Visual checks of the information were done by the investigator. An electronic 

codebook was developed to easily identify the codes for participants’ responses and 

scores. Descriptive statistics, paired-samples t tests, multiple regression analyses, and 

repeated measures analysis of variance were conducted to answer the research questions. 

Preliminary Data Analysis 

 Data were analyzed using the statistical software SPSS. Descriptive analyses were 

performed in SPSS for a preliminary data analysis using all variables. Descriptive 

statistics included frequency, measures of central tendency (mean) and dispersion (range, 

variance, and standard deviation), and normality (skewness and kurtosis). Frequency 

distribution was used to find errors, missing data, and outliers. 

 Test for the assumption of statistical tests. Paired-samples t tests was run to 

compare two means from the same participant over time. This statistical analysis uses 

two continuous dependent variables and no independent variable. Baseline measures 

were compared to discharge measures of the same concept and same participant to see if 

there were differences of the variables at discharge. 

 Assumptions for paired-samples t tests and multiple linear regression were 

examined prior to statistical analyses between variables. The assumptions for paired-

samples t tests are: 1) the outcome variable is continuous and from related groups; 2) 
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observations are independent of one another; 3) non-zero variance. (Field, 2009). To test 

the assumption of non-zero variance, the differences in scores were calculated and 

frequencies of variables will be checked. Then, normality was checked using the 

skewness (-3 to 3) and kurtosis (-8 to 8) (Kline, 2015). All assumptions for paired-

samples t test were met. 

 Multiple linear regressions were run for statistical analyses when attempting to 

predict how much variance independent predictor variables have on one dependent 

outcome variable. All variables for this test were continuous in nature. 

 The assumptions for the multiple linear regression statistical test are: 1) the 

independent variables are quantitative, dichotomous, or dummy coded and the outcome 

variable is continuous; 2) variance of variables; 3) lack of influential cases; 4) linearity;  

and; 5) constant error variance (homoscedascity) (Field, 2009). The assumption of 

variance of variables was tested by checking for the frequencies of variables. Then, 

normality was checked using the skewness (-3 to 3) and kurtosis (-8 to 8) (Kline, 2015). 

Lack of influential cases was assessed by checking frequencies and partial plots for 

extreme outliers. Also, after regression analysis was run, several tests were checked for 

indication of influential cases. The most common test for influential cases is Cook’s 

distance (Cook’s d), which should not exceed one. Linearity was tested by looking at the 

partial plots with the fit lines added from the regression analysis. A nonlinear relationship 

would have been indicated by a curvilinear line in the partial plot. Next, normality of 

error was tested using the skewness (-3 to 3) and kurtosis (-8 to 8) (Kline, 2015). Lastly, 

constant error variance was tested using the regression plot of the standardized residuals 
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versus the predicted values. This plot must have an even distribution (3:1 fanning) of 

residuals. 

Repeated measures Analysis of Variance (RMANOVA) test was run to compare 

means from the same participant over three time points. This statistical analysis uses the 

same entities that provide data at multiple time points (Field, 2009). Baseline measures, 

discharge measures, and post-discharge measures will be compared of the same concept 

and same participant to see if there are differences of the variables over time. 

 Assumptions for RMANOVA were examined prior to statistical analyses between 

variables. The assumptions for RMANOVA tests are: 1) the outcome variable is 

continuous and from related groups; 2) observations are independent of one another; 3) 

normality; and 4) sphericity (Field, 2009). To test the assumption of sphericity, 

Mauchley’s test will be assessed for significance. If Mauchley’s test is significant, the 

assumption of sphericity is not met. In this case, the Greenhouse-Geisser or Huynh-Feldt 

correction may be used. Furthermore, the differences in scores were calculated and 

frequencies of variables were checked. Then, normality was checked using the skewness 

(-3 to 3) and kurtosis (-8 to 8) (Kline, 2015). 

 The assumption of a linearity was not met, so transformation techniques were 

used to resolve the nonlinearity. Transformation of the data was attempted first. If a 

variable was found to not vary, consideration was done for removal of the variable. 

Transformation of the variable may also have been attempted to create a linear variable. 

Outliers were considered for removal, but winsorizing was done instead, replacing the 

outlier with the next highest score that is not an outlier. For the assumptions of linearity, 

partial plots were squared or cubed to transform the plots. 
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 Transformation of the data was also done to ensure that no violation of 

assumptions had occurred while running linear statistical analyses. Transformation of the 

data entails changing the variable scores’ unit of measure to correct for distributional 

problems, outliers, lack of linearity, or unequal variances (Field, 2009). The type of 

transformation chosen for the variable depends on the distribution of data differs from 

normal. Square transformation describes taking the square (x2) of the score of values of 

the nonlinear variable from the X or Y axis to stretch them out nearer the best-fit line 

(Field, 2009). Similarly, cube transformation describes taking the cubed value (x3) of the 

score of values of the nonlinear variable from the X or Y axis to stretch them out nearer 

the best-fit line (Field, 2009). Both transformations were done on each main variable (all 

self-management ability variables, MoCA, and PSQI) and regressions were rerun. No 

improvements were found using transformed data and therefore, no violation of linearity. 

Since no improvements were found, no violations had occurred and non-transformed data 

was used to run statistical analyses. 

 Missing data and outliers. Missing data and outliers were analyzed for each 

participant’s measurement responses. The appropriate method for handling missing data 

and outliers according to each measure was used. Missing data was present at the item 

level for measures collected by self-report on few questionnaires (SCHFI, vignettes, sleep 

diaries, PSQI, MoCA, PROMIS depression and anxiety scales, S-TOFHLA, DHFKS, 

sex). This only happened when a participant was too fatigued to finish data collection and 

the data was significantly affected. These questionnaires were excluded via listwise case 

deletion upon statistical analyses and are reflected in the sample size of each statistical 

test. The investigator was present for all data collection and double-checked each 
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questionnaire to ensure completion prior to ending the study visit so there was no missing 

data except for the cases listed above. 

Data Analysis 

 Descriptive statistics, paired-samples t tests, multiple linear regression, and 

repeated measures analysis of variance were used to answer the research questions. 

For patients with heart failure admitted to an Advanced Heart Failure Intensive Care 

Unit:  

 RQ1. What are the patient characteristics including levels of cognitive function at 

baseline and at discharge, sleep quality during hospitalization, ability to self-manage at 

discharge, and demographics? 

 To answer research question 1, descriptive statistics were used to describe the 

main variables of this study (cognitive function, sleep quality during hospitalization, and 

self-management ability) and demographic variables of this study (age, sex, length of 

hospital stay, home medication list, pillbox use at home, living arrangements, education 

level). 

 RQ2. What are the changes in cognitive function, sleep quality, and self-

management ability from admission to discharge? 

 To answer research question 2, paired-samples t tests were used to determine the 

changes in cognitive function, sleep quality, and self-management ability from admission 

to discharge. 

 RQ3. How does cognitive function at admission and sleep quality during 

hospitalization predict cognitive function at discharge? 
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 To answer research question 3, multiple linear regressions were used to determine 

the relationships among 1) cognitive function at baseline and cognitive function at 

discharge and 2) sleep quality during hospitalization and cognitive function at discharge. 

 RQ4. How does sleep quality during hospitalization and cognitive function at 

discharge predict ability to self-manage at discharge? 

 Because three instruments were used to determine the study outcome of self-

management, three statistical tests were run to address research question 4. To answer 

research question 4, three multiple linear regressions were run to determine if sleep 

quality during hospitalization and cognitive function at discharge predict self-

management ability at discharge. The first regression using the Section B of the SCHFI 

as the outcome variable was unable to be run due to the nature of the instrument resulting 

in a small sample size. The second regression used the self-management vignettes 

knowledge test as the outcome variable and the third regression used the Dutch Heart 

Failure Knowledge Scale (DHFKS) as the outcome variable. 

 Exploratory RQ5. How does the relationships among sleep quality, cognitive 

function, and self-management ability at discharge remain when controlling for 

comorbidities, depressed mood, anxiety, current symptom status, health literacy, severity 

of disease and heart failure knowledge at baseline? 

 To answer research question 5, multiple linear regressions were run controlling 

for all covariates (comorbidities, depressed mood, anxiety, current symptom status, health 

literacy, heart failure knowledge at baseline, severity of illness) to determine if 

relationships among the main concepts still exist. A separate regression was used for each 

of the three outcome measures of self-management ability: the Self-management subscale 
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(Section B) of the SCHFI, self-management vignettes knowledge test, and DHFKS. 

However, the sample size for outcome measures was not large enough to run regressions 

with this many variables so no statistical analyses were completed. 

 Exploratory RQ6. How does sleep quality change from sleep quality at home 

prior to admission, sleep quality during hospitalization, and sleep quality after discharge? 

 To answer research question 6, Repeated Measures Analysis of Variance was 

used to determine the change over time in sleep quality from admission to discharge to 

home. 

Human Subjects’ Protection 

 The described study was conducted at University Hospitals Cleveland Medical 

Center after IRB approval. Informed consent was required for this study and described 

explanations of the study purpose, procedures, incentives, privacy, confidentiality, 

measurements, and potential risks and benefits. The researcher allowed enough time to 

answer any questions and clarify information to ensure informed consent. While 

performing informed consent, the investigator ensured each participant’s autonomy is 

upheld. 

 Autonomy. The ethical principle autonomy describes that all humans have self-

determination, or that each person chooses their own fate. For research purposes, this 

means that decisions such as participating in research should not be made for the person. 

The researcher ensured that patients with diminished autonomy (such as hospitalized 

patients) did not feel coerced to participate in the study. Potential participants decided of 

their own free will whether or not to participate in the study and understood that they may 

withdraw from study participation at any point without risk of affecting their medical 
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care. Informed consent is a continuous process throughout the research study to ensure 

ethical practices toward participants (Owonikoko, 2013). Throughout the study and 

during data collection, the researcher confirmed the participants’ willingness to 

participate in the study and understanding of all study procedures, while ensuring that 

participants’ were not uncomfortable and were able to withdraw from the study at any 

point. 

 Beneficence and nonmaleficence. The ethical principle of beneficence requires 

researchers to provide participants positive benefits while striving to cause the least 

amount of harm to participants. To guarantee beneficence, or the ethical principle that 

researchers should promote good, persons were treated with respect and possible benefits 

of participation in the study maximized. One possible benefit was the results of the study, 

or increased knowledge for heart failure patients on their condition. Participants will be 

notified of any research results at the end of the study after the dissertation is completed 

and approved. On the other hand, nonmaleficence can be defined actively avoiding 

causing a participant harm. Nonmaleficence is addressed by identifying possible risks of 

the study and minimizing these to ensure the researcher does no harm to participants. 

These risks were described in detail in the Institutional Review Board application. Risks 

were also reduced by strict screening for inclusion and exclusion criteria prior to 

approaching potential participants. Confidentiality procedures (described below) were 

strictly adhered to, ensuring that no breaches would occur, causing participants undue 

stress, stigma, and discrimination. Furthermore, instruments chosen for the current study 

were chosen to be concise and with the participants’ time in mind. 
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 Justice. The ethical principle of justice, which described treating research 

participants fairly, was also upheld throughout the research study. Selection of research 

subjects was fair and based on the specific inclusion and exclusion criteria previously 

described. Any patient that met inclusion and exclusion criteria was approached 

regarding participation in the study. As there are no known benefits to the current study, 

risk for the injustice of receiving benefits did not exist. 

 Risks. Overall, there were minimal potential risks for participation in the study. 

Participants may have felt embarrassed due to sensitive questions in the questionnaires. 

This risk was minimized by using self-administered questionnaires and completing data 

collection in the participants’ private hospital rooms. Participants may also have become 

fatigued during data collection. When a patient reported fatigue, the investigator stopped 

data collection at that point and either resumed with the participant at a later time or 

stopped data collection all together. Also, a participant risked scoring positive on the 

PROMIS depression and/or anxiety scales. If this did occur, the ICU provider was 

notified following data collection. There were no physical, socioeconomic, or legal risks 

to this study. Psychological risks included producing a negative affective state from 

completing self-report questionnaires. Loss of confidentiality was also a potential risk 

since the investigator collected the data. To ensure confidentiality, only research team 

members had access to participant data and were trained in the management of individual 

identifiable information. 

 Benefits. Although there was no immediate benefit of the participation in the 

study, the study aligned with the principle of beneficence, specifically positive 

beneficence. Positive beneficence describes the moral obligation to prevent and remove 



112 

 

  

harm from patients and the promotion of the welfare of society (Munyaradzi, 2012). 

Future heart failure patients may benefit from better understanding of the relationships 

among sleep quality, self-management ability at discharge, and cognitive function. Also, 

interventions for intensive care patients may be developed due to this advancement in 

knowledge. Furthermore, there was no cost to the participant for study participation and 

participation was completely voluntary. Participants were able to withdraw from the 

study at any time without the consequence of affecting their standard care. 

 Confidentiality. All results and demographic information remains confidential. 

Only the researcher has access to data. Consent forms used sequential numbers as IDs. 

There were no patient names or other PHI on forms. A list of patient’s name, medical 

record number, and research identification numbers were stored in a locked cabinet 

during data collection and were destroyed after data collection. When the findings of the 

study are published, the information will be comprehensive with no personal information. 

 University Hospitals RedCap is a secure web application that allows researchers 

to collect and manage data. A user must be approved and the site uses authentication and 

data logging. The SPSS files were saved in a secured hard drive and in an encrypted flash 

drive, which are also locked in the secured cabinet. 
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CHAPTER IV 

 

Results 

 

The purpose of this descriptive, longitudinal study was to assess the relationships 

among sleep quality, cognitive function, and self-management ability at discharge in 

adults with heart failure who were admitted to an intensive care unit. This chapter 

provides the descriptive statistics of the main variables and covariates and the results of 

the research questions. 

Results of the Analysis of the Research Questions 

Research question 1. What are the patient characteristics including levels of 

cognitive function at baseline and at discharge, sleep quality during hospitalization, 

ability to self-manage at discharge, and demographics? 

 Descriptive statistics of the study variables are found in Table 4. Self-

management variables were measured at baseline and discharge (self-management 

vignettes tasks, Self-Care Heart Failure Index Section B, Dutch Heart Failure Knowledge 

Scale). Self-management vignette scores ranged from 0-3. Baseline and discharge mean 

scores were similar (baseline mean= 1.47, N=43; discharge mean 1.63, n= 30). All 43 

participants completed the Self-Care Heart Failure Index Section B (SCHFI) at baseline, 

but eight participants responded ‘no’ to the first question which results in no score. 

Baseline SCHFI Section B scores ranged from 10-100 with a mean score of 63. At 

discharge, 30 participants completed the SCHFI Section B and eight participants 

responded ‘no’ to the first question, resulting in no score. Discharge scores ranged from 

55-100 with a mean score of 80.9. The Dutch Heart Failure Knowledge Scale (DHFKS) 

was used to collect baseline and discharge data with a possible score of zero to 15. 
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Baseline DHFKS scores ranged from 7-15 with a mean score of 12.59. Discharge 

DHFKS scores ranged from 7-15 with a mean score of 12.70. 

The Montreal Cognitive Assessment (MoCA) was used to measure cognitive 

function at baseline and at discharge. At baseline (n=41), 39.5% of participants scored 26 

or greater indicating no cognitive impairment, 56.1% of participants scored between 18 

and 25 indicating mild cognitive impairment, and one participant had moderate 

impairment (2.4%). Participants scored between 11 and 29 with a mean score of 24.17 

(n=41). At discharge (n=30), 56.7% of participants scored 26 or greater indicating no 

cognitive impairment, 40.0% with mild impairment, and 3.3% with a moderate 

impairment at discharge. Participants’ scores ranged between 10 and 30 with a mean 

score of 25.37 (n=30). 

Sleep quality was measured at baseline, discharge, and post-discharge using the 

Pittsburgh Sleep Quality Index (PSQI). The majority of participants reported poor sleep 

quality at time 1, 2, and 3 with scores below five on the PSQI. At baseline (time 1), 

92.7% of participants reported scores greater than five with a mean score of 11.22 (n=41; 

range= 2-19). Participants reported similar sleep quality throughout their hospitalization 

(time 2) with 90% poor sleep quality (n=30; mean= 11.10; range 3-19).  Post-discharge 

(time 3), 86.4% of participants reported poor sleep quality (n=22; mean= 9.32; range= 3-

18). 



 

 

Table 4       

Descriptive Statistics of Main Variables 

Main Variable/Measure/Times 1, 2, 3 Mean SD Range Possible Range Skewness Kurtosis 

Self-management Ability       

Self-management vignette tasks       

Baseline (N=43) 1.47 .735 0-3 0-3 .126 -.142 

Discharge (n=30) 1.63 .999 0-3 0-3 -.061 -1.013 

Self-Care Heart Failure Index Section B       

Baseline (n=35) 63.00 21.936 10-100 0-100 -.113 -.090 

Discharge (n=22) 80.90 17.259 55-100 0-100 -.109 -1.731 

Dutch Heart Failure Knowledge Scale       

Baseline (n=41) 12.59 1.910 7-15 0-15 -.794 .322 

Discharge (n=30) 12.70 1.745 7-15 0-15 -1.632 2.983 

Sleep Quality       

Pittsburgh Sleep Quality Index       

Baseline (n=41) 11.22 4.02 2-19 0-21 -.372 .006 

Discharge (n=30) 11.10 4.13 3-19 0-21 -.319 -.350 

Post-Discharge (n=22) 9.32 4.56 3-18 0-21 .237 -1.250 

Cognitive Function       

Montreal Cognitive Assessment       

Baseline (n=41) 24.17 2.90 11-29 0-30 -.329 -.950 

Discharge (n=30) 25.37 3.87 10-30 0-30 -2.195 7.723 
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Description of covariates. Descriptive statistics of the covariates are displayed in 

Table 5 (comorbidities, depressed mood, anxiety, current symptom status, health literacy, 

severity of disease, and heart failure knowledge at baseline). Charlson Comorbidity Index 

scores ranged from three to 14 with a mean score of 7.47 (N=43). This indicates a high 

risk of mortality.  

 With regards to current symptom status, over half (55.8%) of participants were 

New York Heart Association (NYHA) classification IV, indicating severe limitation of 

activity due to heart failure symptoms (n=24). Marked limitation or class III was found in 

32.6% (n=14) of participants and 11.6% (n=5) had only slight limitation. No participants 

were class I or no limitation due to symptoms. 

 Only 27 participants (63%) were able to complete the Short Test of Functional 

Health Literacy Assessment (S-TOFHLA). Participants were mainly unable to complete 

the S-TOFHLA due to fatigue, but also a few participants did not have glasses and one 

was blind. Of the participants who completed the S-TOFHLA, 11.1% (n=3) had scores 

indicating inadequate functional health literacy, 14.8% (n=4) had marginal health 

literacy, and 74% (n=20) had adequate health literacy. 

 Severity of disease was measured by the Acute Physiologic and Chronic Health 

Evaluation II (APACHE II) with data collected on all 43 participants from the electronic 

health record. Scores ranged from three to 15 with a mean score of 9.77. As described 

above, the DHFKS scores ranged from 7-15 with a mean score of 12.59, indicating most 

participants had adequate knowledge upon admission.
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Table 5 

Descriptive Statistics of Covariate Variables 

Covariate Variable/Measure/Time 1, 2, 3 Mean SD Range 
Possible 

Range 
Skewness Kurtosis 

Comorbidities       

Charlson Comorbidity Index (N=43) 7.47 2.35 3-14 0-24 .385 .453 

Depressed Mood       

PROMIS depression scale (n=42) 52.72 7.79 
41.0-

67.5 
 -.326 -.912 

Anxiety       

PROMIS anxiety scale (n=42) 51.79 8.85 
40.3-

71.6 
 .039 -.928 

Current Symptom Status       

New York Heart Association Classification (N=43) 3.44 .70 2-4 1-4 -.874 -.434 

Health Literacy       

S-TOFHLA (n=27) 28.93 7.75 13-36 0-36 -.808 -.942 

Severity of Disease       

APACHE II (N=43) 9.77 3.59 3-18 0-71 .360 -.031 

Heart Failure Knowledge at Baseline       

Dutch Heart Failure Knowledge Scale (n=41) 12.59 1.910 7-15 0-15 -.794 .322 

PROMIS = Patient-reported Outcomes Measurement Information System; S-TOFHLA = Short Test of Functional Health Literacy in Adults; 

APACHE II = Acute Physiology and Chronic Health Evaluation II 
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Research question 2. What are the changes in cognitive function, sleep quality,  

and self-management ability from admission to discharge? 

 Paired-samples t tests were run to compare two means from the same participant 

over time for each outcome variable. Assumptions for paired-samples t tests were 

examined prior to statistical analyses between variables and all assumptions were met. 

The means and significance of the change over time between each set of variables is 

displayed in Table 6. Only 30 people completed the discharge data collection.  

 An outlier in cognitive function was found in the discharge data. The outlier was a 

score of 10 (moderate cognitive impairment). This outlier was winsorized to become the 

lowest score at this time 2. Cognitive function significantly changed from baseline 

(M=24.77; SD= 2.94) to discharge (M= 25.67; SD= 2.86) (t(29)= -2.884; p<.01). These 

results suggest that cognitive function improved throughout the hospital stay from 

admission. 

 No significant difference was found between sleep quality at admission (M= 

10.80; SD=4.07) and sleep quality at discharge (M= 11.10; SD= 4.13) (t(29)= -.525; 

p=.604). These results suggest sleep did not change significantly from participant-

reported sleep quality prior to admission and participant-reported sleep quality 

throughout hospitalization.  

 No significant difference were found among all three self-management ability 

variables. The self-management vignettes at admission (M= 1.57; SD=.82) and at 

discharge (M=1.63; SD=1.0) showed no significant differences (t(29)= -.626; p=.536). 

Also, the SCHFI at admission (M= 71.59; SD= 17.89) and at discharge (M= 74.32; SD= 

15.53) showed no significant differences (t(21)= -1.496; p=.150). Lastly, the DHFKS at 
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admission (M=12.53; SD=1.94) and at discharge (M=12.70; SD=1.75) showed no 

significant differences (t(29)= -.841; p=.407).
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Table 6 

Paired-samples t Test Results Comparing Main Variables at Admission and Discharge 

Variable Time Mean SD df t-test Sig. Skewness Kurtosis 

Cognitive function (n=30) Admission 24.77 2.94 29 -2.884 <.01 -.33 -.95 

Discharge 25.67 2.86 -2.20 7.72 

Sleep Quality (n=30) Admission 10.80 4.07 29 -.525 .604 -.37 .01 

Discharge 11.10 4.13 -.32 -.35 

Self-management vignettes 

(n=30) 

Admission 1.57 .82 29 -.626 .536 .13 -.14 

Discharge 1.63 1.0 -.06 -1.01 

SCHFI Section B (n=22) Admission 71.59 17.89 21 -1.496 .150 -.11 -.09 

Discharge 74.32 15.53 -1.63 2.98 

DHFKS (n=30) Admission 12.53 1.94 29 -.841 .407 -.79 .32 

Discharge 12.70 1.75 -1.63 2.98 

SCHFI = Self-care Heart Failure Index; DHFKS = Dutch Heart Failure Knowledge Scale 
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Research question 3. How does cognitive function at admission and sleep quality  

during hospitalization predict cognitive function at discharge? 

The assumptions of multiple linear regression were assessed. Both independent 

variables (cognitive function at admission and sleep quality during hospitalization) are 

quantitative and the outcome variable (cognitive function at discharge) is continuous. 

There were variance in all three variables. One influential case was found as indicated by 

the Cook’s d score in the outcome variable and was winsorized to become the lowest 

score in that variable. Linearity was assessed by means of the fit lines in the partial plots. 

All skewness (-3 to 3) and kurtosis (-8 to 8) results were within normal limits. Lastly, 

constant error variance was tested using the regression plot of the standardized residuals 

versus the predicted values. These plot showed homoscedascity of variables by even 

distribution (3:1 fanning) of residuals. The results of the following regressions are 

presented in Tables 7 and 8. 

A multiple linear regression was calculated to predict cognitive function at 

discharge based on cognitive function at admission. A significant regression equation was 

found = (F(1,28) = 60.51, p < .000), with an R2 of .684. Participants’ predicted cognitive 

function at discharge is equal to 5.797 + .802 (cognitive function at admission), where 

cognitive function at admission is measured as the score on the MoCA. The MoCA score 

at discharge increased .802 points for every point on the MoCA score at baseline. 

Cognitive function at admission was a significant predictor of cognitive function at 

discharge. 

A multiple linear regression was calculated to predict cognitive function at 

discharge based on sleep quality during hospitalization. A nonsignificant regression 
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equation was found = (F(1,28) = 3.636, p = .067), with an R2 of .115. However, the 

standardized beta was 0.339, which is a medium-sized standardized beta. Participants’ 

predicted cognitive function at discharge is equal to 23.06 + .234 (sleep quality during 

hospitalization), where sleep quality during hospitalization is measured as the score on 

the PSQI. The score on the MoCA at discharge only increased .234 points for every point 

on the PSQI at discharge (sleep quality during hospitalization). Although significance 

was not found due to the small sample size, the standardized beta indicates that 

hypothetically sleep quality during hospitalization does predict cognitive function at 

discharge. 

Research question 4. How does sleep quality during hospitalization and 

cognitive function at discharge predict ability to self-manage at discharge? 

To determine if sleep quality during hospitalization and cognitive function at 

discharge predict self-management ability at discharge, two linear regressions were 

conducted and analyzed using the self-management vignettes as one outcome variable 

and the DHFKS as a second regression outcome variable. The SCHFI results were unable 

to be analyzed due to the amount of participants (n=8) who answered ‘no’ to the first 

question on the questionnaire, resulting in no score.
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Table 7 

Cognitive Function at Admission Predicting Cognitive Function at Discharge 

 

Predictor b SE B t Sig 95% CI F R2 Adjusted R2 

(Constant) 

5.80 2.57  2.25 .032 

[.529, 

11.065] 

   

Cognitive function at 

admission 

.802 .103 .827 7.78 .000* [.591, 1.014]    

Regression model fit       60.51 .684 .672 

* p < .000          

 

Table 8 

Sleep Quality During Hospitalization Predicting Cognitive Function at Discharge 

 

Predictor b SE B t Sig 95% CI F R2 Adjusted R2 

(Constant) 23.06 1.45  15.87 .000 [20.09, 

26.04] 

   

Sleep quality during 

hospitalization 

.234 .123 .339* 1.91 .067 [-.017, .486]    

Regression model fit       3.64 .115 .083 

*medium size standardized beta 
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First, the assumptions of multiple linear regression were assessed. Both 

independent variables (sleep quality during hospitalization and cognitive function at 

admission) are quantitative and the outcome variables (self-management vignettes and 

DHFKS) are continuous. There was variance in all three variables. One influential case 

was found as indicated by the Cook’s d score in the outcome variable and was winsorized 

to become the lowest score in that variable. Linearity was assessed by means of the fit 

lines in the partial plots. All skewness (-3 to 3) and kurtosis (-8 to 8) results were within 

normal limits. Lastly, constant error variance was tested using the regression plot of the 

standardized residuals versus the predicted values. These plot showed homoscedascity of 

variables by even distribution (3:1 fanning) of residuals. 

A multiple linear regression was calculated to predict self-management ability at 

discharge (self-management vignettes) based on sleep quality during hospitalization and 

cognitive function at admission. A nonsignificant regression equation was found (F(2,27) 

= .10; p = .908), with an R2 of .01. Participants’ predicted self-management ability at 

discharge is equal to 2.176 - 0.014 (sleep quality during hospitalization) - 0.03 (cognitive 

function at admission), where sleep quality during hospitalization is measured as the 

score on the PSQI at discharge, and cognitive function at admission is measured as the 

MoCA score at admission. Neither sleep quality during hospitalization nor cognitive 

function at admission were significant predictors of self-management ability at discharge 

(self-management vignettes). Results are presented in Table 9. 

A multiple linear regression was calculated to predict self-management ability at 

discharge (DHFKS) based on sleep quality during hospitalization and cognitive function 

at admission. A significant regression equation was found (F(2,27) = 5.66, p < .01), with 
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an R2 of .296. Participants’ predicted self-management ability at discharge (DHFKS) is 

equal to 8.98 - .119 (sleep quality during hospitalization) + .106 (cognitive function at 

admission), where sleep quality during hospitalization is measured as the score on the 

PSQI at discharge, and cognitive function at admission is measured as the MoCA score at 

admission. The score on the DHFKS at discharge increased .119 points for every point on 

the PSQI score at discharge and .106 points for each point on the MoCA score at 

baseline. Both sleep quality during hospitalization and cognitive function at admission 

were significant predictors of self-management ability at discharge (DHFKS). Results are 

shown in Table 10. 

Exploratory research question 5. How does the relationships among sleep 

quality, cognitive function, and self-management ability at discharge remain when 

controlling for comorbidities, depressed mood, anxiety, current symptom status, health 

literacy, severity of disease and heart failure knowledge at baseline? 

The final sample size at discharge of the study (n=30) was too small to complete 

this statistical analysis as a regression; therefore, correlations were assessed between 

covariates and each dependent variable at discharge as shown in Table 11. Two 

statistically significant correlations were found in this exploratory analysis. Health 

literacy and self-management ability at discharge using the DHFKS were significantly 

correlated (r = .458; p < .05) with a moderate correlation. Self-management ability at 

discharge using the DHFKS was also significantly correlated with heart failure 

knowledge at baseline (DHFKS) (r = .809; p < .05).  
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Table 9 

Cognitive Function at Discharge and Sleep Quality During Hospitalization Predicting Self-management Ability at 

Discharge Measured by the Self-management Vignettes 

Predictor b SE B t Sig 95% CI F R2 Adjusted R2 

(Constant) 2.18 1.67  1.30 .205 [-1.26, 5.61]    

Cognitive function at 

discharge 
.01 .05 .06 .29 .772 [-.09, .11]    

Sleep quality during 

hospitalization 
-.03 .07 -.08 -.40 .691 [-.17, .12]    

Regression model fit       .096 .007 -.066 

 

Table 10 

 Cognitive Function at Discharge and Sleep Quality During Hospitalization Predicting Self-management Ability at 

Discharge Measured by the Dutch Heart Failure Knowledge Scale 

Predictor b SE B t Sig 95% CI F R2 Adjusted R2 

(Constant) 8.98 1.70  5.30 .000 [5.50, 12.46]    

Cognitive function at 

discharge 

.12 .05 .41 2.42 .022* [.02, .22]    

Sleep quality during 

hospitalization 

.11 .07 .25 1.49 .149 [-.04, .25]    

Regression model fit       5.66 .296 .243 

*p < .05          
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Table 11 

Correlations Between Covariates and Outcome Variables 

Covariate Sleep Quality Cognitive 

Function 

Self-management 

ability 

(vignettes) 

Self-

management 

ability (DHFKS) 

Comorbidity 

(n=30) 

-.320 -.241 .033 -.279 

Depressed 

Mood (n=30) 

.282 .039 -.120 -.020 

Anxiety (n=30) .126 .104 .054 .081 

Current 

Symptom 

Status (n=30) 

.235 .045 -.170 .214 

Health Literacy 

(n=20) 

.309 .281 .136 .458* 

Severity of 

Disease (n=30) 

-.015 .096 -.022 -.105 

Heart failure 

knowledge at 

baseline (n=30) 

.308 .317 .060 .809** 

DHFKS = Dutch Heart Failure Knowledge Scale; * p < .05; ** p < .01 
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Exploratory research question 6. How does sleep quality change from sleep 

quality at home prior to admission, sleep quality during hospitalization, and sleep quality 

after discharge? 

A Repeated Measures Analysis of Variance (RMANOVA) test was run to 

compare means from the same participant over time for the sleep quality variable (N=22). 

Assumptions for RMANOVA were examined prior to statistical analyses among 

variables and all assumptions were met. Table 12 shows the means and significance of 

the change over time in reported sleep quality at baseline, during hospitalization, and 

post-discharge. 

A significant difference among the three time points was found [F (2, 42) = 5.341; 

p<.01]. The mean sleep quality score at baseline was 11.77 and SD = 3.69, at discharge 

M = 12.27 and SD = 3.65, and post-discharge M = 9.32 and SD = 4.56. The mean 

difference of sleep quality at baseline and sleep quality during hospitalization was not 

significant. However, the mean difference of sleep quality at baseline and sleep quality 

post-discharge was significant (Mean difference = 2.46; p<.05). Also, a significant 

difference in sleep quality during hospitalization and post-discharge was found (Mean 

difference = 2.96; p<.05). In other words, participants reported significantly better sleep 

quality post-discharge than prior to being admitted to ICU and during hospitalization. 
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Table 12 

Repeated Measures Analysis of Variance for Changes in Sleep Quality 

Time Mean 

scores 

Mean 

difference 

SE P 95% CI 

Admission 

(T1) to 

Discharge 

(T2) 

11.77 

(T1), 

12.27 (T2) 

-.50 .735 .504 [-2.03, 1.03] 

Admission 

(T1) to Post- 

Discharge 

(T3) 

11.77 

(T1), 9.32 

(T3) 

2.46 1.04 .028* [.30, 4.61] 

Discharge 

(T2) to Post- 

Discharge 

(T3) 

12.27 

(T2), 9.32 

(T3) 

2.96 1.09 .013* [.68, 5.23] 

*p < .05 
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CHAPTER V 

Discussion 

The purpose of this study was to assess the relationships among self-reported 

sleep quality, cognitive function, and self-management ability at discharge in people with 

heart failure while admitted to an advanced heart failure intensive care unit (AHFICU). 

This chapter provides an interpretation of study findings and their significance for 

nursing science and nursing practice. Additionally, the limitations of the study are 

presented and future research recommendations are discussed. 

Characteristics of Patients in an Advanced Heart Failure Intensive Care Unit 

The research question, “What are the patient characteristics including levels of 

cognitive function at baseline and at discharge, sleep quality during hospitalization, 

ability to self-manage at discharge, and demographics?” was proposed to better 

understand the characteristics of patients in an AHFICU as these units are new and may 

warrant unique nursing implications. We found that the patients in an AHFICU did not 

demonstrate unique characteristics related to level of cognitive function or self-

management ability (only 46.5% able to self-manage). The levels found in our sample 

were similar to levels found in the literature on these two variables. We did, however, 

find that sleep quality was much worse in our sample as over 90% reported poor sleep 

quality. 

Ability to self-manage at discharge. Patients had adequate knowledge to self-

manage but only 54% (n=22) were able to self-manage as measured by the SCHFI that 

measures self-management ability in the way of a participant’s response to symptoms 

when they occur. This is consistent with other studies with patients with heart failure. We 
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also found that less than 50% were able to demonstrate self-management ability at 

discharge using the self-management vignettes but, because this was the first time this 

instrument was used with patients with heart failure, there are no studies in the literature 

to compare with.  

Specific to the SCHFI, only 37.1% (n=35) of participants at baseline and 54.4% 

(n=22) at discharge demonstrated adequate self-management. There was a limitation to 

this measure as eight participants responded ‘no’ to the first question (In the past month, 

have you had trouble breathing or ankle swelling?) at both time 1 and 2 resulting in no 

score and; therefore, the inability to use the measure. Discharge scores ranged from 55-

100 with a mean score of 80.9. The eight participants whose response resulted in no score 

were the same at baseline and discharge, possibly accounting for the significant increase 

in mean score from baseline to discharge. Also, thirteen participants were excluded from 

the discharge data collection for either discharge to an extended care facility or hospice. 

These patients were the sickest and may have had lower scores at baseline, causing the 

mean baseline score to be lower. Furthermore, a score of 70 or greater is considered the 

cut-point for self-management adequacy (Riegel et al., 2009). Baseline self-management 

scores on the SCHFI were comparable to other study results of hospitalized heart failure 

populations, where 32% (n=150) and 33% (n=121), respectively, had adequate self-

management scores greater than or equal to 70 (Cené et al., 2013; Chamberlain, 2017). 

The Dutch Heart Failure Knowledge Scale (DHFKS) was collected at baseline 

and discharge with a possible score of zero to 15. There was no difference between 

baseline and discharge DHFKS mean scores (baseline mean= 12.59 and discharge 

mean=12.70) and 97.6% (n=41) at baseline and 96.7% (n=30) at discharge had a high 



132 

 

  

knowledge score indicating adequate heart failure knowledge with scores between 8-15 

indicating a high knowledge and scores 0-7 indicating a low knowledge (van der Wal et 

al., 2005). The DHFKS has not been studied in a critical care population or in an 

advanced heart failure population, so no previous similar interpretation exists to compare 

the current study. Other large studies done on outpatient heart failure populations that 

measured knowledge with the DHFKS showed similar knowledge scores with a mean of 

around 12 (Ketilsdottir, Ingadottir, & Jaarsma, 2019). Further, this AHFICU sample may 

have had higher scores due to the advanced disease state and long length of diagnosis 

time (M= 8.8 years). 

For this study, the self-management vignettes task was made into a quantitative 

version of three multiple choice scenarios for the current study so there are no previous 

results with which to compare. However, the investigator of the study hypothesized that 

persons with heart failure would be able to answer at least two of the three scenarios 

correct. This hypothesis was not supported as more than half (53.5%, N=43) of the 

participants could not pass two of the three scenarios at baseline. This was a surprising 

finding since the goal of nursing care is to ensure that patients are prepared to self-

manage at home. The fact that participants were unable to correctly identify the self-

management task associated with the heart failure-specific scenario could be a reason 

why the patient had been hospitalized. 

Cognitive function. Baseline cognitive scores were consistent with other studies 

done on persons hospitalized with heart failure where 53-58% of participants were found 

to have some cognitive impairment indicating that patients in an AHFICU are not more 

cognitively impaired than hospitalized patients with heart failure (Pressler et al., 2010; 
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Vogels et al., 2007; Zuccalà et al., 2003). It was surprising to find that cognitive function 

improved over time. This may be due to the fact that 13 participants were excluded from 

the study as they were discharged to a long-term care facility or hospice. Almost all of 

these 13 participants (72.7%; n=11), when analyzed separately, had mild cognitive 

impairment (M= 23.1; n=11), a much higher rate than participants who were discharged 

home. Because of this, it would seem that any amount of cognitive dysfunction puts 

patients with heart failure at risk for being discharged to a long-term care facility.  

Our finding of 58.5% of participants with some level of cognitive impairment is 

higher than other ICU samples that include all types of patients; however, there are no 

other studies looking at this unique advanced heart failure population using the MoCA. 

Regardless of the initial disease of a patient admitted to critical care, cognitive function is 

commonly impaired in ICU patients. Global impairment has been found in 26% of 

participants from a cardiac ICU, with increased impairment in specific cognitive domains 

such as short- and long-term memory and attention (Cireddu et al., 2015). Many studies 

conducted on cognitive impairment in any ICU populations focus on delirium, a 

temporary state of cognitive dysfunction and use delirium assessment scales to measure 

this dysfunction. The current sample was assessed for acute delirium as part of the ICU 

nurse assessment. No patients enrolled into the study screened positive for acute delirium 

and no participants exhibited (motor) agitation, restlessness, or aggressiveness indicating 

hypodelirium. Therefore, our finding is important as it is the first to assess cognitive 

impairment in AHFICU patients noting that cognitive impairment is very high. 

Sleep quality. The majority of participants reported poor sleep quality as 

measured by the Pittsburgh Sleep Quality Index (PSQI at all time points with scores 
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below five on the PSQI). Participants self-reported poor sleep quality throughout their 

hospitalization with 90% poor sleep quality (n=30). Sleep is a major known issue in ICU 

patients and in our sample of AHFICU patients, we found a much higher rate of poor 

sleep quality than reported in other samples of self-reported sleep quality. Other studies 

indicated around 50% of patients studied in ICU’s rate sleep quality as poor/very poor 

(Little et al., 2012). The current study sample participants had an even higher rate of self-

reported poor sleep throughout hospitalization, where 90% of participants had poor sleep 

quality scores. However, these participants were asked how they slept throughout their 

hospitalization, which may have also included other areas of the hospital, not just the 

AHFICU. This study does not just represent sleep quality in the ICU. Many of the 

participants spent a significant amount of time in the cardiac stepdown as well.  

Demographic characteristics. The demographic characteristics of participants in 

the current study that were similar to demographic characteristics in the overall heart 

failure population included gender, age, and amount of heart failure-related 

hospitalizations. The demographic characteristics that were different include longer 

length of heart failure diagnosis, number of medications, prevalence of diagnosed 

obstructive sleep apnea, longer length of stay, and more advanced stages of heart failure 

(NYHA III and IV). 

 Although heart failure affects men and women at similar rates (Mozaffarian et 

al., 2016), the majority of participants were male (74%, N=43). However, this is a 

slightly better represented sample of women than other studies on heart failure; Azad et 

al. found that women are under-represented in heart failure studies with only 21% of 
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participants being female when it is expected that a higher amount of women are 

diagnosed. 

 The average age of study participants was 62 years old which is consistent with an 

aging population and heart failure as over 5% of persons ages 60-69 have a diagnosis of 

heart failure (Mozaffarian et al., 2016). Next, 81.4% (n=43) participants had had at least 

one hospitalization within the last six months (Range= 0-11, M=1.91) consistent with 

national data indicating the high amount of heart failure-related hospitalization each year 

(Mozaffarian et al., 2016). Also, participants had a mean self-reported time since heart 

failure diagnosis of 8.8 years (range six months to 40 years, n=38). Around half of people 

who are diagnosed with heart failure die within five years of a diagnosis in the United 

States, so this sample had outlived the average expectation for persons with heart failure 

(Mozaffarian et al., 2016). 

 Furthermore, participants indicated a large self-management burden with a mean 

of 11 home medications (Range=2-20). This sample has a higher burden than what is 

reported in previous literature, where patients with heart failure were found to be 

prescribed around eight medications to take at home (Custodis et al., 2016). Again, this is 

expected with the advanced disease process of these patients and the expected high 

amount of comorbidities associated with this disease. Nursing care needs to include 

assistance with managing these complex polypharmacy regimens. 

 This sample of participants with heart failure had a higher prevalence of 

diagnosed obstructive sleep apnea (56%) than typical of persons with heart failure with 

reduced ejection fraction (HFrEF) (Khattak et al., 2018). A systematic review of the 

literature found obstructive sleep apnea prevalence to be 12-53% in this population 



136 

 

  

(Khattak et al., 2018). There could be many reasons for this difference such as the high 

number of males in the study since male sex is a risk factor for obstructive sleep apnea 

(Khattak et al., 2018). Also, this sample was mainly New York Heart Association 

Classification III and IV, indicating advanced stages of heart failure, another risk factor 

for obstructive sleep apnea (Khattak et al., 2018). This has implications for nursing care 

in AHFICU in teaching about use of sleeping devices and making sure that they are 

compliant with prescribed treatment. 

 Pillbox use was reported by 67.4% of participants in this sample. This percentage 

is similar to adults with other chronic conditions such as diabetes where pillbox use was 

50% (Littenberg, MacLean, & Hurowitz, 2006). Pillbox use is associated with better 

adherence; and therefore, self-management ability is enhanced.  However, questions 

remain about whether or not patients fill the pillbox accurately and if the actual pillbox 

improves adherence (Littenberg et al., 2006). 

In regard to socioeconomic factors, only 23.3% of participants in this study had a 

college (undergraduate or graduate) degree. This was expected as level of education is 

associated with hospital admissions for heart failure (Christensen, Mogelvang, Heitmann, 

& Prescott, 2010). Also, a large amount of the study sample (20.9%) reported living 

alone, indicating lower levels of received social support and availability of informal care 

(Lee, Lennie, Yoon, Wu, & Moser, 2017). This is slightly lower than other studies where 

closer to 30% reported living alone (Artinian, Magnan, Sloan, & Lange, 2002). Living 

alone also puts the patient at risk for less frequent assessment of the patient’s health 

status and self-management behaviors (Weaver, Weaver, & Law, 2014). 
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Length of stay varied in range from two days to 63 days from ICU admission until 

hospital discharge. Average length of stay was 10.47; however, two participants had 

considerably longer length of stays than the rest of the study sample. When these two 

values were winsorized to the next highest value of 17, the average length of stay became 

8.6 days. This length of stay is consistent with previously published literature on a large 

sample (N=4020) of patients hospitalized for heart failure where the length of stay 

median was 8 days (Khan et al., 2015). However, there are no comparative previous 

studies that reported length of stay in an AHFICU. 

Changes in Cognition, Sleep Quality and Self-management over Time 

The research question “What are the changes in cognitive function, sleep quality, 

and self-management ability from admission to discharge?” was proposed to understand 

if patients in advanced heart failure units get worse over time in order to identify practice 

issues needed to be implemented by registered nurses. Unfortunately, because we were 

interested in discharge self-management ability we excluded patients who were not 

discharged home. This led to bias in our findings as the sicker patients were excluded. 

Therefore, our study findings can only be applied to those patients going home. Future 

research on examining all patients would likely reveal different results. 

Cognitive function. Cognitive function significantly improved from baseline to 

discharge in this sample. These results were surprising and may be explained by the lack 

of clinical significance of the score despite the statistically significant increase. The 

improvement may also be due to the majority of MoCA data at discharge collected via 

phone using the blind MoCA. For many participants, discharge data was collected via 

phone because of the inability of the investigator to coordinate in-person data collection 
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as most patients were discharged abruptly. Although this process was originally included 

in the protocol, doing the MOCA at home was problematic as the blind MoCA removes 

the section of the test that requires visual-spatial skills through executive functioning 

(trail making test, clock drawing, cube drawing, and common animal names). This 

version of the test is intended for participants with visual problems but may also be used 

when the participant is not available in-person. Though there is an equation that converts 

participants scores to be ‘equivalent’ to a regular MoCA, scores in this study sample may 

have been slightly increased due to the removal of the visual component. One significant 

finding was that only 39% (n=41) of patients were able to draw a cube and several 

(56.1%, n=41) had problems drawing a clock correctly at admission. This particular 

finding is concerning since poor executive functioning (as shown by the cube and clock 

drawings) is associated with poor decision making ability. Therefore, scores at discharge 

may have been incorrectly elevated by removing this section and, truly, the status of the 

participants’ cognitive status at discharge is still largely unknown. 

Sleep quality. No significant differences were found between self-reported sleep 

quality at baseline and discharge. This may be due to a ceiling effect since 90% reported 

poor sleep quality at baseline and 86.4% at discharge. When comparing these scores with 

general heart failure populations, the current study sample reported significantly poorer 

sleep than in other studies of persons with heart failure, where 75% of participants 

reported sleep disturbances (Jeon & Redeker, 2016). Largely, sleep quality may have 

been so poor at both admission and discharge that an effect cannot be detected. This 

population may report such poor sleep quality for several reasons. One main reason for 

poor sleep quality is this population’s severity of symptoms, which may make it hard for 
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many people to sleep. Also, many of these patients are on diuretic medications, causing 

them to wake up periodically to go to the restroom. Furthermore, many of these patients 

discussed issues related to poor sleep hygiene, such as an inconsistent sleep routine and 

sleeping with a television on. Patients should be educated on the importance of sleep 

hygiene and given suggestions on how to improve their sleep routine. 

Self-management ability. No significant differences were found between any 

self-management ability measures at baseline and self-management ability measures at 

discharge. Heart failure knowledge, self-management vignette tasks, and heart failure 

self-management were all found to be similar in this population from baseline to 

discharge. Specific to the SCHFI, only 37.1% (n=35) of participants at baseline and 

54.4% (n=22) at discharge demonstrated adequate self-management. Over 75% of the 13 

participants who were excluded due to discharge disposition had inadequate self-

management ability according to the SCHFI. Although an increase in self-management 

ability was anticipated, this particular population was unique due to the advanced nature 

of their disease state. Knowledge was high at both baseline and discharge, therefore, 

interventions to improve knowledge are not needed during care delivery. As previously 

discussed, this sample had a mean diagnosis of 8.8 years, longer than the average life 

expectation for persons with heart failure, so many participants have had years of 

knowledge education. In regard to the self-management vignette tasks, it was clear that 

this population was unable to apply the knowledge to particular self-management 

scenarios and correctly decide a course of action for heart failure self-management. 

Nursing education does not typically include scenario education for patients, so it is not 

surprising that this did not improve. Furthermore, it is unclear how much education each 
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participant received throughout their hospitalization and at discharge. Nursing education 

provided to the patient may have also been ineffective. Since these participants 

demonstrated such high cognitive impairment and poor sleep quality, caregivers needed 

also be included in any education, but this was also not measured in the current study. 

Predictors of Cognitive Function and Self-management Ability 

The research questions “How does cognitive function at admission and sleep 

quality during hospitalization predict cognitive function at discharge?” and “How does 

sleep quality during hospitalization and cognitive function at discharge predict ability to 

self-manage at discharge?” were proposed to determine the factors that nursing could 

impact to improve patient outcomes. We found that cognitive function at admission was a 

significant predictor of cognitive function at discharge and that sleep quality throughout 

hospitalization and cognitive function at discharge predicted knowledge of self-

management at discharge. We also found that sleep quality during hospitalization 

hypothetically predicted cognitive function at discharge indicated by a medium-sized 

standardized beta, though it was not statistically significant due to the small sample size 

of the study. 

Cognitive function at admission was a significant predictor of cognitive function 

at discharge. Using the MOCA to measure cognitive function at admission and discharge, 

the MoCA score at discharge increased .802 points for every point on the MoCA score at 

baseline. Many participants in the current study scored higher on the MoCA than 

anticipated, having no or mild cognitive dysfunction. These findings are supported by the 

literature whereas patients who scored higher on this test at baseline also scored high at 

discharge, regardless of the acuteness of their illness (Lim et al., 2018). Also, participants 
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typically score higher at discharge than at admission (Sweet et al., 2011). This may be 

due to the acuteness of illness that brings a person to be admitted to the hospital. 

Furthermore, nurses need to have cognitive function information and tests readily 

available in practice areas for patients with heart failure. Better understanding of a 

particular person’s ability to comprehend information would help nurses tailor education 

to each patient and encourage education sessions be done with caregivers involved. 

Furthermore, sleep quality during hospitalization trended toward predicting 

cognitive function at discharge. After using multiple linear regression to analyze these 

variables, a nonsignificant regression equation was found, likely due to the small sample 

size. However, the standardized beta was medium size at .34 indicating a trend toward a 

relationship between the two variables. The score on the MoCA at discharge increased 

.234 points for every point on the PSQI at discharge (sleep quality during 

hospitalization). Participants reported poor sleep quality during hospitalization and 

cognitive function at discharge was likely affected by poor sleep. These findings 

supported investigator’s hypothesis that sleep quality would predict cognitive function 

and findings found in the literature. Other study findings have indicated that participants 

with lower sleep quality scores had lower scores on cognitive function tests than those 

participants with better sleep quality (Miyata et al., 2013). The current study’s sample 

size may have been too small and; therefore, underpowered to truly detect this 

relationship. Additionally, sleep quality may have been so poor at both baseline and 

discharge that significance cannot be detected. 

 The second set of predictors examined were sleep quality throughout 

hospitalization and cognitive function at discharge on self-management ability at 
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discharge. The only significant finding was that cognition and sleep quality predicted 

heart failure knowledge at discharge, Although self-management ability was assessed by 

three measures (self-management vignette tasks, SCHFI, DHFKS), the SCHFI was not 

used in a regression analysis due to the nature of the measurement (no score for ‘no’ 

answer to the first question) and low sample size. In future studies, the SCHFI will be 

modified to include those who answer ‘no’ to complete the questionnaire by asking the 

remaining questions conditionally. This will ensure no missing data due to the format of 

this measure. 

The vignette tasks was nonsignificant as sleep quality during hospitalization and 

cognitive function were not predictors of this particular part of self-management ability at 

discharge. The hypothesis of the current study was that self-management ability would be 

affected by both sleep quality during hospitalization and cognitive function at discharge. 

However, sleep quality during hospitalization was as poor as sleep quality at baseline, so 

potentially this poor quality of sleep would not have predicted the vignette task scores at 

discharge. Furthermore, since many patients with heart failure are not taught self-

management tasks using scenario teaching or testing, it is largely unknown to what 

degree cognitive function is a factor on this part of self-management ability. 

However, a significant regression was found using the heart failure knowledge 

test. Participants’ predicted self-management ability at discharge (DHFKS) is equal to 

8.98 - .119 (sleep quality during hospitalization) + .106 (cognitive function at admission), 

where sleep quality during hospitalization is measured as the score on the PSQI at 

discharge, and cognitive function at admission is measured as the MoCA score at 

admission. The score on the DHFKS at discharge increased .119 points for every point on 
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the PSQI score at discharge and .106 points for each point on the MoCA score at 

baseline. Both sleep quality during hospitalization and cognitive function at admission 

were significant predictors of self-management ability at discharge (DHFKS).  

 Our findings that cognitive function and sleep quality predicted self-management 

ability are consistent with the literature in the heart failure population. It is widely 

understood that changes in cognitive functioning have substantial impact on self-

management abilities in persons with heart failure (Cameron et al., 2010; Dickson et al., 

2007; Dolansky et al., 2017; Hajduk et al., 2013; Harkness et al., 2014). In patients with 

heart failure, participants who were less apt at self-management complained more of 

excessive daytime sleepiness, worse cognition, and had higher depression scores than 

their expert self-care counterparts (Riegel et al., 2007). 

In regard to the non-significant relationship among the self-management vignettes 

and cognitive function and sleep quality variables, participants scored lower than 

expected at baseline and at discharge. This data in accordance with a high level of heart 

failure knowledge (as shown through DHFKS scores) indicates that this sample of 

persons with heart failure could not apply heart failure knowledge to a higher level of 

self-management ability. Perhaps, researchers and clinicians should be thinking 

differently while testing and educating patients in regard to self-management in heart 

failure. A new approach is needed to ensure patients with heart failure can apply their 

knowledge of self-management of heart failure to specific situations where they need to 

make self-management decisions. 

Predictors of Cognitive Function and Self-management Controlling for Covariates 



144 

 

  

The research question “How does the relationships among sleep quality, cognitive 

function, and self-management ability at discharge remain when controlling for 

comorbidities, depressed mood, anxiety, current symptom status, health literacy, severity 

of disease and heart failure knowledge at baseline?” was proposed as it is important to 

understand the influence of common covariates in this population. This analysis was 

unable to be performed due to the small sample size and large amount of covariates. 

Therefore, a discussion regarding these covariates is important since this population of 

AHFICU patients is unique. Comorbidity scores were expected to be high in the heart 

failure population. A score of two or less is considered a low comorbidity score and a 

score of greater than two is considered high (Formiga et al., 2018). Charlson Comorbidity 

Index (CCI) scores ranged from three to 14 with a mean score of 7.47 (N=43). This 

sample has a higher comorbidity score than other studies, where only 38.35% of persons 

with heart failure had a CCI score greater than two (N=344) (Formiga et al., 2018). When 

comparing this population to general medical intensive care patients, AHFICU patients in 

this sample had higher comorbidity burden than general medical patients (Song et al., 

2016). Overall, this increased burden indicates a high risk of mortality within one year 

and poorer self-management ability (Formiga et al., 2018; Song et al., 2016). 

Depressed mood in this study sample was close to the average United States 

population in this sample population (T-score of 50). Our findings are different than other 

heart failure-specific studies that found major depression in 20-40% of heart failure 

patients, which is around 5% higher than major depression found in the general 

population (Rutledge, Reis, Linke, Greenberg, & Mills, 2006). However, the majority of 

studies that examined depression in heart failure use other measures than the PROMIS 
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scale and no studies measure heart failure patients in ICU. Only five participants (11.6%, 

N=43) were on antidepressants at admission. This indicates a lower level of depression in 

this study sample than other heart failure studies. There are several possible explanations. 

First, other depression instruments may have more questions regarding somatic 

symptoms which may also be associated with heart failure symptoms or symptoms of 

comorbidities or sleep deprivation. This may lead to falsely elevated levels of depression 

in other heart failure samples. Also, it is possible that lower depressed mood in this 

sample may be associated with the long length of diagnosis time (mean 8.8 years) also 

found in this study sample. Furthermore, it is possible that the lower depressed mood may 

indicate that advanced heart failure  participants had higher degrees of resilience than 

other samples of patients with heart failure. The last possible explanation is that the short-

form PROMIS does not capture depression as other instruments do.  For example, a 

recent study done on left ventricular assist device (LVAD) patients measured depression 

with the short-form PROMIS depression subscale with a T-score result of 50.5 (Casida, 

Abshire, Ghosh, & Yang, 2018). This sample’s depression scores reflect the current 

sample’s depression scores exactly. 

Anxiety scores in this study sample were also close to the average United States 

population in this sample population (T-score of 50). Evidence suggests that the 

prevalence of anxiety is as high as 63% in patients with heart failure (De Jong et al., 

2004). Also, overall anxiety levels have been found to be 60% higher than healthy 

comparison groups (Moser et al., 2010). The study sample had lower levels of anxiety 

when compared with the general heart failure population; however, other studies used 

different questionnaires to anxiety (Brief Symptom Inventory, Multiple Affect Adjective 
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Checklist). These questionnaires may be more sensitive to subclinical anxiety symptoms 

in the heart failure population than the short form PROMIS, potentially a similar problem 

as found with the short-form PROMIS depression subscale as mentioned above. 

Over half (55.8%) of participants were New York Heart Association (NYHA) 

classification IV, indicating severe limitation of activity due to heart failure symptoms 

(n=24). Marked limitation or class III was found in 32.6% (n=14) of participants and 

11.6% (n=5) had only slight limitation (class II). No participants were class I or no 

limitation due to symptoms. Current symptom status of participants in this sample was as 

to be expected of patients being admitted to an ICU. Although the connection of their 

NYHA score to their physical activity levels is contrived, assessment of physical activity 

is not collected in the nursing intake forms but should be considered. 

Only 27 participants (63%) were able to complete the Short Test of Functional 

Health Literacy Assessment (S-TOFHLA). Of the participants who completed the S-

TOFHLA, 11.1% (n=3) had scores indicating inadequate functional health literacy, 

14.8% (n=4) had marginal health literacy, and 74% (n=20) had adequate health literacy. 

Health literacy proved a difficult covariate to capture in this population since many 

participants were unable to complete the questionnaire due to fatigue or could not 

physically read the measure. This was not consistent with what is found in the literature. 

Other studies of heart failure patients found that close to half of participants (41%, 

N=123) had inadequate health literacy and almost a quarter had marginal health literacy 

(DeWalt et al., 2006). This difference may be due to the low participation in this portion 

of the study. For example, if we could conclude that the participants who were unable to 

participate were actually illiterate, this would increase the amount of participants with 
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inadequate health literacy to 44% (n=19). In this case, the current study sample would be 

consistent with the heart failure population found in the literature. 

Severity of disease was measured by the Acute Physiologic and Chronic Health 

Evaluation II (APACHE II) with data collected on all 43 participants from the electronic 

health record. Scores ranged from three to 15 with a mean score of 9.77. Although 

interpretation of the APACHE II scores are not exact, scores of zero to 16 are generally 

thought to be low (Huang et al., 2016). A score of 25 represents a predicted mortality of 

50% and over 35 predicted mortality increased to 80%, with a maximum score of 71 

(Bouch & Thompson, 2008). The investigator of the current study hypothesized a much 

higher APACHE score in this population. Lower scores are likely due to the stable vital 

signs in this population and the items on the APACHE tool do not quite reflect this 

population’s problems. 

The covariate description indicates that this population of ICU patients is different 

from other ICU populations as they have more comorbidities and more medication 

burden but less anxiety and depression. Our study results support the idea that AHFICUs 

are needed to meet the needs of this unique population. These patients have a high 

comorbidity burden, large number of medications, and major activity limitations as 

indicated by the high NYHA scores. Nursing should take special care to ensure these 

patients and their caregivers receive needed self-management simulations regarding heart 

failure, comorbidities, and each medication in the patient’s regimen to increase skills 

where they can apply their heart failure knowledge. Also, resources should be discussed 

with patients and caregivers such as support groups or exercise programs like cardiac 

rehabilitation when appropriate. Also, nurses need to ensure that this population is 
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receiving physical and occupational therapies and participating in physical activity while 

in an intensive care setting when appropriate. 

Changes in Sleep Quality 

The research question “How does sleep quality change from sleep quality at home 

prior to admission, sleep quality during hospitalization, and sleep quality after 

discharge?” was added because preliminary data analyses showed poor self-reported 

sleep quality at admission and discharge time points. 

After performing a repeated-measures analysis of variance statistical test on the 

three points of sleep data (PSQI at admission, discharge, and at least one week following 

discharge), a significant difference among the three time points was found. The mean 

difference of sleep quality at baseline and sleep quality during hospitalization was not 

significant. However, the mean difference of sleep quality at baseline and sleep quality 

post-discharge was significant. Also, a significant difference in sleep quality during 

hospitalization and post-discharge was found. Interestingly, participants reported 

significantly better sleep quality post-discharge than prior to being admitted to ICU and 

during hospitalization. Other studies that have reported sleep quality post-ICU discharge 

after cardiac surgery have found that poor sleep quality persists after the patient is at 

home for three months (Solverson, Easton, & Doig, 2016). This improvement of sleep 

may be due to the progressive nature of acute heart failure. Many patients become 

overloaded with fluid over a period of time. Because of this ‘slow’ build up, patient likely 

experienced poor sleep quality in the week prior to being admitted to an advanced heart 

failure intensive care unit. This phenomenon warrants further investigation. 

Limitations 



149 

 

  

 Several limitations in the current study are noted. The small sample size led to the 

inability to conduct certain statistical analyses and the ability to detect an effect. Because 

only 30 participants completed data collection at discharge, covariates were unable to be 

included in regression analysis and potential predictors may have been missed. In 

addition, those patients excluded were likely sicker and had poorer self-management. 

 A large amount (n=145) of patients were reviewed to check patient eligibility; 81 

were excluded because they did not meet inclusion and exclusion criteria. Of the 

remaining 64 people, 4 were not approached because the investigator could not collect 

data prior to the 10:00 pm cutoff time. Therefore, 60 people were approached for 

participation in the study. The percentage of patients who declined to participate was 

28% (n=17). Most people declined to participate because they had no interest or they 

were fatigued. This study recruitment indicates some limitations which impacted the 

amount of participants recruited and, afterward, the statistical analyses and results. Some 

participants were admitted to the intensive care units after the designated cutoff time of 

10:00 pm and were, therefore, ineligible for the study. Second, some participants were 

missed because screening was difficult due to the nature of the intensive care unit. 

Patients do not appear on the electronic medical record until after they are admitted; 

therefore, to screen effectively, the principal investigator had to call the charge nurse 

each day to ask about admissions. This method was often still ineffective since patients 

could be admitted any time. Next, some participants complained of fatigue during the 

baseline data collection process. This could have been partially due to acute illness and 

the extensive admission process. Because of participant fatigue and the need for data 

collection prior to 10:00 pm on the day of admission, some data were missed. 
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 Almost one third (30.2%) of participants were excluded from the study because 

they were discharged to a long-term care facility or hospice. This is consistent with 

literature in the sense that around one third of patients are not discharged home (Allen 

Larry et al., 2011; Dolansky et al., 2010; Edmiston, Dolansky, Zullo, & Forman, 2018). 

Of these 13 participants, nine were discharged to a long-term care facility (skilled nursing 

facility, long-term acute care hospital, or intermediate rehabilitation facility) and four 

were discharged to hospice. These patients had a mean age of 64.5 (range= 38-89, n=13). 

Ten participants were male (76.9%) and three were female (23.1%). The mean length of 

self-reported heart failure diagnosis was lower than those who were discharged home 

(mean=4.23, n=10 versus mean=10.39, n=28). Many had past hospitalizations within the 

last six months consistent with the heart failure population (mean=2.46, range 0-11, 

n=13). Furthermore, ten of these participants were New York Heart Association (NYHA) 

Classification IV (76.9%) while three were class III (23.1%). This finding has important 

implications for nursing in regard to discussing and preparing the family of these patients 

for the potential discharge to a long-term facility. Nurses can help facilitate smoother 

transitions for patients and family members in these situations. 

 In regards to the electronic medical record, discharge dates and times were also 

difficult to determine without calling the unit directly. Actual discharge times were often 

hard even for the bedside nurse to determine since patients often have to wait for home 

care arrangements to be made and transportation from family members. These limitations 

were the reasons much of the discharge data were collected over the phone after 

discharge. Knowledge tests were difficult to conduct over the phone without the 

participants’ being able to read the questions and answer choices themselves. This may 
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be why there was no change found in self-management ability variables from admission 

to discharge. 

Cognitive function at baseline was slightly lower in participants who were 

excluded (mean= 23.1, n=11) than participants who were discharged home (mean= 24.8, 

n=30). As mentioned previously, due to the complexity of discharge logistics, the 

majority of MoCA data at discharge were collected via phone using the blind MoCA 

because of the inability of the investigator to coordinate in-person data collection. The 

blind MoCA removes the section of the test that requires visual-spatial skills through 

executive functioning (trail making test, clock drawing, cube drawing, and common 

animal names). This version of the test is intended for participants with visual problems 

but may also be used when the participant is not available in-person. Though there is an 

equation that converts participants scores to be ‘equivalent’ to a regular MoCA, scores in 

this study sample may have been slightly increased due to the removal of the visual 

component. Many patients were unable to draw a cube and several had problems drawing 

a clock correctly at admission. Therefore, scores at discharge may have been incorrectly 

elevated by removing this section and, truly, the status of the participants’ cognitive 

status at discharge is still largely unknown. 

 

Implications for Nursing Practice 

This study is significant to nursing practice in congruence with the metaparadigm 

of nursing because nurses substantially impact the health (sleep quality, cognitive 

function, self-management ability at discharge) of an individual in the ICU environment 

and beyond. These four concepts encompass nursing’s role as a professional discipline. A 
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better understanding of this patient population and its needs and current state will help 

nurses understand and provide care and education appropriate to persons with advanced 

heart failure while they are in an ICU.  

Nursing practice in an AHFICU will benefit from a better understanding of 

cognitive function, sleep quality, and self-management ability. We found that patients in 

an AHFICU are different that patients admitted to other areas of the hospital. These 

patients had higher comorbidity, more medications, major activity intolerance (NYHA 

IV), longer length of total hospital stay, higher prevalence of obstructive sleep apnea, and 

poorer sleep quality. Patients in AHFICU are also similar to other heart failure patients 

whereas they have similar levels of cognitive impairment and heart failure knowledge. In 

addition, only 46.5% (n=35) and 37.1% (N=43) of patients in this study were able to self-

manage their heart failure according to the SCHFI and self-management vignettes 

measures, respectively. Nurses need a better understanding that this population has 

unique characteristics than patients with heart failure that are admitted to a floor.  

A change in the paradigm for sleeping is inevitable; as nurses, we must 

understand the sleep process and the importance of sleep in regard to healing. Nurses 

must be more cognizant of patients’ sleep needs and encourage better sleep practices 

throughout hospitalization. Nurses must also be able to recognize and consider options 

for patients with obstructive sleep apnea who do not have or use a home continuous 

positive airway pressure (CPAP) machine. Therefore, nursing interventions should be 

designed and tested to address these issues, specifically nursing interventions to improve 

sleep quality which are especially warranted in the AHFICU.  
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Changes must be made in current nursing care regarding self-management. Self-

management simulation needs to be integrated into care and tailored to each individual 

and caregiver so that patients may have more successful self-management at home. 

Caregivers must be included in educational sessions and be assessed for knowledge and 

understanding of the demands of self-management. Also, better cognitive assessment and 

documentation are needed as evidence by the poor performance in heart failure self-

management scenario testing (vignette tasks). Better methods of self-management ability 

assessment are needed and education must be tailored to this education weakness. 

Notably, this study makes evident that nurses need to have cognitive function 

information and tests readily available in practice areas for patients with heart failure. 

Scenario testing such as the self-management vignette tasks should be used in 

conjunction with knowledge tests to gain a complete understanding of a person’s self-

management ability. Additionally, each patient’s assessment of health literacy must be 

documented. Potentially, a different, shorter instrument assessing health literacy would 

yield more accurate results and lessen patient burden associated with a long 

questionnaire. This information is crucial to nursing practice when providing patient 

education to persons with heart failure. 

Implications for Nursing Science and Future Research 

Because self-management is a primary domain of nursing science, this work 

expands our knowledge of heart failure disease that relies heavily on self-management 

strategies. Continuing to develop the science on self-management of heart failure will 

also further the science of symptom management, another nursing science domain, and 

improve interventions that impact behavior for those with the disease. Also, further 
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research using scenario-based questionnaires in accordance with knowledge tests to 

assess one’s self-management ability and skills may give better insight into a person’s 

ability to understand and execute complex decision-making tasks. Patients must 

demonstrate competence prior to going home. As many people with this disease, 

especially in the advanced state, have limited ability to effectively self-manage according 

to a scenario-based instrument, family-partnered management, where a significant 

support person is heavily involved in a person’s day-to-day disease management 

strategies, may be a helpful alternative. A push for advancement of the science of 

partnered-management instead of self-management in heart failure may be warranted. 

Those patients who live alone or have little to no social support may need health care 

services increased in order to ensure their additional needs are met. 

Next, the current study provides a unique view of the AHFICU patient population. 

Advanced heart failure patients in an ICU are different than other heart failure patients 

and other ICU patients. This population is not commonly studied in the vast amount of 

research of persons with heart failure. Advancement of this science is imminent due to 

the findings of this study and are not easily replicated because of the difficult nature of 

data collection in this environment. Despite the difficulty with including these patients in 

a research study, it is extremely important that researchers do so that we understand this 

unique population and that we then develop targeted nursing interventions to assist them 

in having optimal outcomes. 

Furthermore, mild cognitive impairment was found in almost all of the 

participants who were excluded at discharge, meaning they were discharged to either a 

long-term care facility or hospice. This finding implies that mild cognitive impairment 
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may put patients with heart failure at risk for discharge to a skilled nursing facility or 

intermediate rehabilitation facility. More research is needed to understand this finding 

and its effects on the heart failure population. Further understanding of this phenomenon 

would be a great marker for nursing care, enabling nurses to screen patients on admission 

to predict discharge destination. 

 Lastly, a deeper understanding of these three main concepts will further the 

science in the AHFICU, leading to potential future intervention research. Since we found 

these people are sleeping so poorly at home and while hospitalized, better knowledge of 

specific sleep disruptions is crucial to develop and test sleep interventions. Creation of 

tailored interventions for improved sleep quality in AHFICU and AHFICU-specific self-

management interventions may be of benefit to this specific vulnerable population.  

Recommendations for Further Research  

 Several opportunities for future research are present to expand the current study. 

Firstly, the findings of this study will now serve as pilot data for a larger, future research 

study. This current study has increased the investigator’s appreciation for the 

improvement of several measurements and study logistics. For example, measurement of 

the MoCA in the advanced heart failure population must be done in person so that the 

visual-spatial component can be collected to ensure accuracy. Also, modifying the 

SCHFI questionnaire to ask participants to complete the questionnaire ‘as if’ they had 

had one of the symptoms would allow for data collection of this measure. A different 

health literacy measure with less participant burden will be used. Participants who were 

originally excluded for discharge to a long-term care facility would also be measured at 

discharge since these participants represented around on third of the original population. 
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Length of stay in each area of the hospital should also be collected to understand the time 

spent in the AHFICU and time spent on a step-down unit. A similar future study with a 

larger sample size would greatly increase understanding of the phenomenon and the 

advanced heart failure population. This is crucial for thorough explanation of the 

phenomena assessed in this study as there are no other studies that examine these 

variables in this unique advanced heart failure population. 

 Lastly, further exploration of the self-management vignettes are imperative. The 

results of the current study could not be compared to previous research since this study 

was the first to use these scenarios in a quantitative manner. Improvement of this measure 

while also completing psychometrics would greatly increase the usability of this unique 

measurement tool. Pending this development, an intervention using self-management 

vignettes education of heart failure is important. Knowledge of heart failure (DHFKS 

scores) was high in this sample of participants, but participants scored low on other self-

management measures. Clearly, participants are unable to apply this knowledge to 

decision making during specific situations. 

Conclusion 

 

The current study examined relationships among self-management ability at 

discharge, cognitive function, and sleep quality in persons with advanced heart failure 

who experienced an intensive care unit stay. Changes in variables over time were also 

studied with various demographics and covariate variables assessed. Sleep quality 

significantly improved after discharge when compared with prior to admission and during 

hospitalization scores for this sample of participants with heart failure. Cognitive function 

at admission predicted cognitive function at discharge. Also, cognitive function at 
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discharge predicted knowledge of self-management ability at discharge using the Dutch 

Heart Failure Knowledge Scale. Interestingly, sleep quality was poor during 

hospitalization and did predict cognitive function at discharge. Other findings were 

relevant as well. Less than half of patients in this study were able to self-manage their 

heart failure at baseline according to the SCHFI and self-management vignettes 

measures, respectively. At discharge, of the participants who went home, 54% were able 

to self-manage according to the SCHFI and less than 50% according to the vignettes. 

However, most patients had adequate heart failure knowledge at baseline and discharge 

according to the DHFKS. Poor sleep quality was noted in 92.7% of the patients during 

hospitalization and mean sleep quality scores were similar prior to admission and during 

hospitalization. Notably, over half of participants had mild cognitive impairment at 

admission and mild cognitive impairment was found in almost all participants who were 

not discharged home. Most participants had advanced heart failure indicated by New 

York Heart Association Classifications III and IV and likely activity limitations. 

Furthermore, these patients had higher comorbidity, more medications, longer length of 

total hospital stay, and higher prevalence of obstructive sleep apnea than other heart 

failure populations. A larger sample size and better development of the concept self-

management ability is needed to further understand this phenomenon. Findings from the 

current study provide a foundation for future research exploring self-management ability, 

sleep quality, and cognitive function in persons admitted to an advanced heart failure 

intensive care unit. 
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Appendix A 

Self-Management Vignettes 
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Self-Management Vignettes 

 

Directions: Please check the best response in each vignette or scenario. 

 

Vignette A 

 Last night you had a hard time sleeping because of breathing problems. You 

ended up falling asleep only after propping yourself up with two pillows. This morning 

you’re feeling very tired, have a cough that won’t go away, and have a hard time 

breathing sitting on a chair. 

□ Go to ER/call 911 

□ Contact healthcare provider 

□ Take medications (e.g., nitro, metoprolol, aspirin) 

 

Vignette B 

 A few days ago, you went out with friends to a birthday party. You had a lot of 

fun and ended up eating more salty foods than expected. This morning you’re feeling 

more tired than usual, and when you weighed yourself you find out you have gained 3 

pounds from yesterday. 

□ Monitor weight 

□ Contact healthcare provider 

□ Take medications (i.e., lasix, diabetes and blood pressure medications) 

 

Vignette C 

 You notice your feet feel tight in your shoes, but you feel better after taking your 

shoes off. You see that your ankles are little bigger than usual and remember you have 

gained 2 pounds in the last week. 

□ Contact healthcare provider 

□ Take off shoes/prop up feet/wear slippers 

□ Take medications (i.e., lasix) 
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Appendix B 

Self-Care of Heart Failure Index (Section B) 
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Self-Care of Heart Failure Index (Section B) 

 

Directions: All answers are confidential. Think about how you have been feeling in the 

last month or since we last spoke as you complete these items. 

 

Many patients have symptoms due to their heart failure. Trouble breathing and ankle 

swelling are common symptoms of heart failure. 

In the past month, have you had trouble breathing or ankle swelling? Circle one. 

0) No 

 

1) Yes 

11. If you had trouble breathing or ankle swelling in the past month… 

 
(circle one number) 

 Have not 

had these 

I did not 

recognize 

it 

Not 

Quickly 

Somewhat 

Quickly 

Quickly Very 

Quickly 

How quickly did you 

recognize it as a symptom 

of heart failure? 

N/A 0 1 2 3 4 

 

Listed below are remedies that people with heart failure use. If you have trouble 

breathing or ankle swelling, how likely are you to try one of these remedies? 

 
(circle one number for each remedy) 

 Not Likely Somewhat 

Likely 

Likely Very 

Likely 

12. Reduce the salt in your diet 1 2 3 4 
13. Reduce your fluid intake 1 2 3 4 
14. Take an extra water pill 1 2 3 4 
15. Call your doctor or nurse for guidance 1 2 3 4 

 

16. Think of a remedy you tried the last time you had trouble breathing or ankle swelling, 

 
(circle one number) 

 I did not try 

anything 

Not sure Somewhat 

Sure 

Sure Very 

Sure 

How sure were you that the remedy 

helped or did not help? 
0 1 2 3 4 
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Appendix C 

Dutch Heart Failure Knowledge Scale 
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Dutch Heart Failure Knowledge Scale 

 

Directions: Please select the best multiple choice response for each question. 

1. How often should patients with severe heart failure weigh themselves? 

□ every week 

□ now and then 

□ every day 

 

2. Why is it important that patients with heart failure should weigh themselves 

regularly? 

□ because many patients with heart failure have a poor appetite 

□ to check whether the body is retaining fluid 

□ to assess the right dose of medicines 

 

3. How much fluid are you allowed to take at home each day? 

□ 1.5 to 2.5 liters at the most 

□ as little fluid as possible 

□ as much fluid as possible 

 

4. Which of these statements is true? 

□ when I cough a lot, it is better not to take my heart failure medication 

□ when I am feeling better, I can stop taking my medication for heart failure 

□ it is important that I take my heart failure medication regularly 

 

5. What is the best thing to do in case of increased shortness of breath or swollen 

legs? 

□ call the doctor or the nurse 

□ wait until the next check-up 

□ take less medication 

 

6. What can cause a rapid worsening of heart failure symptoms? 

□ a high-fat diet 

□ a cold or the flu 

□ lack of exercise 

 

7. What does heart failure mean? 

□ that the heart is unable to pump enough blood around the body 

□ that someone is not getting enough exercise and is in poor condition 

□ that there is a blood clot in the blood vessels of the heart 

 

8. Why can the legs swell up when you have heart failure? 

□ because the valves in the blood vessels in the legs do not function properly 

□ because the muscles in the legs are not getting enough oxygen 

□ because of accumulation of fluid in the legs 
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9. What is the function of the heart? 

□ to absorb nutrients from the blood 

□ to pump blood around the body 

□ to provide the blood with oxygen 

 

10. Why should someone with heart failure follow a low salt diet? 

□ salt promotes fluid retention 

□ salt causes constriction of the blood vessels 

□ salt increases the heart rate 

 

11. What are the main causes of heart failure? 

□ a myocardial infarction and high blood pressure 

□ lung problems and allergy 

□ obesity and diabetes 

 

12. Which statement about exercise for people with heart failure is true? 

□ it is important to exercise as little as possible at home in order to relieve the 

heart 

□ it is important to exercise at home and to rest regularly in between 

□ it is important to exercise as much as possible at home 

 

13. Why are water pills prescribed to someone with heart failure? 

□ to lower the blood pressure 

□ to prevent fluid retention in the body 

□ because then they can drink more 

 

14. Which statement about weight increase and heart failure is true? 

□ an increase of over 2 kilograms in 2 or 3 days should be reported to the doctor 

at the next check-up 

□ in case of an increase of over 2 kilograms in 2 or 3 days, you should contact 

your doctor or nurse 

□ in case of an increase of over 2 kilograms in 2 or 3 days, you should eat less 

 

15. What is the best thing to do when you are thirsty? 

□ suck an ice cube 

□ suck a lozenge 

□ drink a lot 
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Appendix D 

Pittsburgh Sleep Quality Index 
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Pittsburgh Sleep Quality Index 

 

Directions: The following questions relate to your sleep habits during the past month or 

since we last spoke. Your answers should indicate the most accurate reply for the 

majority of days and nights in the past month. Please answer all questions.  

During the past month or since we last spoke, 

1. When have you usually gone to bed? ________________ 

2. How long (in minutes) has it taken you to fall asleep each night? ________________ 

3. When have you usually gotten up in the morning? ________________ 

4. How many hours of actual sleep do you get at night? (This may be different than the 

number of hours you spend in bed) ________________ 

 

 

  

5. How often have you had trouble 

sleeping because you… 

Not during 

the past 

month (0) 

Less than 

once a 

week (1) 

Once or 

twice a 

week (2) 

Three or 

more 

times 

week (3) 

a. Cannot get to sleep within 30 

minutes 

    

b. Wake up in the middle of the 

night or early morning 

    

c. Have to get up to use the 

bathroom 

    

d. Cannot breathe comfortably     

e. Cough or snore loudly     

f. Feel too cold     

g. Feel too hot     

h. Have bad dreams     

i. Have pain     

j. Other reason(s), please 

describe, including how often 

you have had trouble sleeping 

because of this reason(s): 

    

6. How often have you taken medicine 

(prescribed or “over the counter”) to 

help you sleep? 

    

7. How often have you had trouble 

staying awake while driving, eating 

meals, or engaging in social activity? 

    

8. How much of a problem has it been 

for you to keep up enthusiasm to get 

things done? 

    

 Very good 

(0) 

Fairly good 

(1) 

Fairly bad 

(2) 

Very bad 

(3) 

9. How would you rate your sleep 

quality overall? 
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Appendix E 

Montreal Cognitive Assessment  
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Appendix E. For blind MoCA, "Visuospatial" and "Naming" sections are excluded from 

data collection for a total score out of 22. 
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Appendix F 

Patient-Reported Outcomes Measurement Information System (PROMIS) 

Depression Short Form 4a 
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Patient-Reported Outcomes Measurement Information System (PROMIS) 

Depression Short Form 4a 

 

Directions: Please respond to each question or statement by marking one box per row. 

 

In the past 7 days… 

 Never Rarely Sometimes Often Always 

1. I felt worthless □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

2. I felt helpless □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

3. I felt depressed □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

4. I felt hopeless □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 
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Appendix G 

Patient-Reported Outcomes Measurement Information System (PROMIS) Anxiety 

Short Form 4a 
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Patient-Reported Outcomes Measurement Information System (PROMIS) Anxiety 

Short Form 4a 

 

Directions: Please respond to each question or statement by marking one box per row. 

 

In the past 7 days… 

 Never Rarely Sometimes Often Always 

1. I felt fearful □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

2. I found it hard to 

focus on anything 

other than my 

anxiety 

 

□ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

3. My worries 

overwhelmed me 

 

□ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 

4. I felt uneasy □ 

1 

□ 

2 

□ 

3 

□ 

4 

□ 

5 
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Appendix H 

Short Test of Functional Health Literacy Assessment 
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Short Test of Functional Health Literacy Assessment 

 

Directions: Please respond to each question after reading Passages A and B. 

 

PASSAGE A - X-RAY PREPARATION 

Your doctor has sent you to have a _________________ X-ray. 

a. stomach 

b. diabetes 

c. stitches 

d. germs  

You must have an ____________ stomach when you come for __________. 

   a. asthma     a. is. 

   b. empty     b. am. 

   c. incest     c. if. 

   d. anemia     d. it. 

The X-ray will _______________ from 1 to 3 ____________ to do. 

  a. take    a. beds 

  b. view    b. brains 

  c. talk    c. hours 

  d. look    d. diets 

 
THE DAY BEFORE THE X-RAY 

For supper have only  ___________ snack of fruit, ____________ and jelly, with coffee 

or tea. 

   a. little   a. toes 

   b. broth  b. throat 

   c. attack  c. toast 

   d. nausea  d. thigh 

After _________________, you must not ______________ or drink 

 a. minute,    a. easy 

 b. midnight,    b. ate 

 c. during,    c. drank 

 d. before,    d. eat 

anything at ______________ until after you have _____________ the X-ray. 

  a. ill     a. are 

  b. all     b. has 

  c. each     c. had 

  d. any     d. was 

 

 

THE DAY OF THE X-RAY 

Do not eat _____________. 

 a. appointment 

 b. walk-in. 

 c. breakfast. 

 d. clinic. 
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Do not ________________, even _____________. 

 a. drive,   a. heart. 

 b. drink,   b. breath. 

 c. dress,   c. water. 

 d. dose,   d. cancer. 

If you have any _________________, call the X-ray ______________ at 616-4500. 

  a. answers,    a. Department 

  b. exercises,    b. Sprain 

  c. tracts,    c. Pharmacy 

  d. questions,    d. Toothache 

 

PASSAGE B – MEDICAID RIGHTS AND RESPONSIBILITIES 

I agree to give correct information to ____________ if I can receive Medicaid. 

     a. hair 

     b. salt 

     c. see 

     d. ache 

I ______________ to provide the county information to _____________ any 

a. agree       a. hide 

b. probe       b. risk 

c. send        c. discharge 

d. gain        d. prove 

statements given in this _______________ and hereby give permission to  

   a. emphysema 

   b. application 

   c. gallbladder 

   d. relationship 

the ________________ to get such proof. I _______________ that for 

 a. inflammation   a. investigate 

 b. religion    b. entertain 

 c. iron     c. understand 

 d. county    d. establish 

Medicaid I must report any _____________ in my circumstances 

    a. changes 

    b. hormones 

    c. antacids 

    d. charges 

within _______________ (10) days of becoming ____________ of the change. 

 a. three      a. award 

 b. one      b. aware 

 c. five      c. away 

 d. ten      d. await 

I understand _______________ if I DO NOT like the ___________ made on my 

  a. thus     a. marital 

  b. this     b. occupation 

  c. that     c. adult 
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  d. than     d. decision 

case, I have the ________________ to a fair hearing. I can ______________ a 

  a. bright     a. request 

  b. left      b. refuse 

  c. wrong     c. fail 

  d. right      d. mend 

hearing by writing or _____________ the county where I applied. 

   a. counting 

   b. reading 

   c. calling 

   d. smelling 

If you ____________ TANF for any family _____________, you will have to 

 a. wash    a. member, 

 b. want     b. history, 

 c. cover    c. weight, 

 d. tape     d. seatbelt, 

________________ a different application form. _______________, we will use 

a. relax       a. Since, 

b. break      b. Whether,  

c. inhale      c. However, 

d. sign       d. Because, 

the ___________ on this form to determine your ___________________. 

 a. lung      a. hypoglycemia 

 b. date      b. eligibility 

 c. meal      c. osteoporosis 

 d. pelvic     d. schizophrenia 
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Appendix I 

New York Heart Association Classification 

 

  



178 

 

  

New York Heart Association Classification 

 

Class Patient Symptoms 

I No limitation of physical activity. Ordinary physical activity does not cause 

undue fatigue, palpitation, dyspnea (shortness of breath). 

II Slight limitation of physical activity. Comfortable at rest. Ordinary physical 

activity results in fatigue, palpitation, dyspnea (shortness of breath). 

III Marked limitation of physical activity. Comfortable at rest. Less than 

ordinary activity causes fatigue, palpitation, or dyspnea. 

IV Unable to carry on any physical activity without discomfort. Symptoms of 

heart failure at rest. If any physical activity is undertaken, discomfort 

increases. 
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Appendix J 

Acute Physiological and Chronic Health Evaluation II 

  



 

  

 
1
8
0

 

Acute Physiological and Chronic Health Evaluation II 

  
Physiologic Variable HIGH ABNORMAL RANGE LOW ABNORMAL RANGE 

+4 +3 +2 +1 0 +1 +2 +3 +4 

TEMPERATURE (Celsius) ≥ 41⸰ 39⸰-40.9⸰  38.5⸰-38.9⸰ 36⸰-38.4⸰ 34⸰-35.9⸰ 32⸰-33.9⸰ 30⸰-31.9⸰ ≤ 29.9⸰ 

MEAN ARTERIAL 

PRESSURE – mmHg 

≥ 160 130-159 110-129    50-69  ≤ 49 

HEART RATE (ventricular 

response) 

≥ 180 140-179 110-139  70-109  55-69 40-54 ≤ 39 

RESPIRATORY RATE (non-

ventilated or ventilated) 

≥ 50 35-49  25-34 12-24 10-11 6-9  ≤ 5 

OXYGENATION: A-aDO2 or 

PaO2 (mmHg) 

a. FiO2 ≥ 0.5 record A-aDO2  

≥ 500 350-499 200-349  < 200     

b. FiO2 < record only PaO2      PO2 >70 PO2 61-70  PO2 55-60 PO2 < 55 

ARTERIAL pH ≥ 7.7 7.6-7.69  7.5-7.59 7.33-7.49  7.25-7.32 7.15-7.24 < 7.15 

SERUM SODIUM (mMol/L) ≥ 180 160-179 155-159 150-154 130-149  120-129 111-119 ≤ 110 

SERUM POTASSIUM 

(mMol/L) 

≥ 7 6-6.9  5.5-5.9 3.5-5.4 3-3.4 2.5-2.9  < 2.5 

SERUM CREATININE 

(mg/100ml) (double point score 

for acute renal failure 

≥ 3.5 2-3.4 1.5-1.9  0.6-1.4  < 0.6   

HEMATOCRIT (%) ≥ 60  50-59.9 46-49.9 30-45.9  20-29.9  < 20 

WHITE BLOOD COUNT 

(total/mm3) (in 1000s) 

≥ 40  20-39.9 15-19.9 3-14.9  1-2.9  < 1 

GLASCOW COMA SCORE 

(GCS): Score = 15 minus 

actual GCS 

         

A. Total ACUTE 

PHYSIOLOGY SCORE 

(APS) Sum of the 12 individual 

variable points 

         

Serum HCO3 (venous-

mMol/L) Not preferred, use if 

no ABGs) 

≥ 52 41-51.9  32-40.9 22-31.9  18-21.9 15-17.9 < 15 

B. AGE POINTS:   C. CHRONIC HEALTH POINTS 

Assign points to age as follows: If the patient has a history of severe organ system insufficiency or is immune-compromised assign points as follows: 

AGE (yrs) Points  a. for nonoperative or emergency postoperative patients – 5 points 

≤44  0  b. for elective postoperative patients – 2 points 

45-54  2  

55-64  3 

65-74  5  APACHE II SCORE: Sum of A + B + C = Total APACHE II _____________________ 

≥ 75  6
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Appendix K 

Charlson Comorbidity Index 
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Charlson Comorbidity Index 

 

Condition Variable Name Points Notes 

Myocardial infarction MI 1  

Congestive heart failure CHF 1  

Peripheral vascular 

disease or bypass 

PVD 1  

Cerebrovascular disease 

or transient ischemic 

disease 

CVA 1 CVA only 

Hemiplegia PLEGIA 2 If hemiplegia, do not 

count CVA separately 

Pulmonary disease/ 

asthma 

COPD 1  

Diabetes DM 1 DM only 

Diabetes with end organ 

damage 

DMENDORGAN 2 If end organ damage, do 

not count DM separately 

Renal disease RENAL 2  

Mild liver disease MILDLIVER 2  

Severe liver disease SEVERELIVER 3  

Gastric or peptic ulcer ULCER 1  

Cancer (lymphoma, 

leukemia, solid tumor) 

CANCER 2 Nonmetastatic cancer only 

Metastatis solid tumor METASTASES 6 If Metastatic, do not count 

cancer separately 

Dementia or Alzheimer’s DEMENTIA 1  

Rheumatic or connective 

tissue disease 

RHEUMATIC 1  

HIV or AIDS HIV 6  

Hypertension HBP 1  

Skin ulcers/ cellulitis SKIN ULCER 2  

Depression DEPRESSION 1  

Warfarin WARFARIN 1  
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Demographics 

 

  



184 

 

  

Demographics 

 

BASELINE 

Age _________ years 

Sex 

□ Female 

□ Male 

□ Intersex  

□ Prefer not to answer 

Home medication list 

Medication Name Dosage Frequency 

   

   

   

   

   

   

   

   

    

   

   

   

   

   

   

 

Pillbox use at home 

 □ Yes 

 □ No 

Living arrangements (role of family members living with patient) 

Education level 

 Completion of the following: 

 □ 8th grade 

 □ High school 

□ Undergraduate degree 

 □ Graduate degree 

Length of heart failure diagnosis (months and years) _____________ 

Past hospitalizations (number in past 6 months) ____________ 

Use of Continuous Positive Airway Pressure 

 □ Yes 

 □ No 

 

DISCHARGE (from EMR) 

Length of hospital stay (number of days) _____________  
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