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 Abstract 

By 2030, more Americans than ever will suffer from a diagnosis of heart failure, resulting in a 

drastic increase within the socioeconomic burden of providing care.  Coordinating care and 

supporting self-management are key strategies to delivery of evidenced based care while 

controlling costs and improving outcomes. Representing a complex disease process, the heart 

failure patient’s ability to recognize and respond to physiologic changes minimizes the 

characteristic episodes acute exacerbations.  Advances in technology through remote monitoring 

stands to enhance the recognition and response to such changes, positively impacting the ability 

to self-manage and improve quality of life. The purpose of this pilot study is to provide a 

preliminary evaluation of the effectiveness of ambulatory monitoring’s ability to support self-

management and improve quality of life through participation in an Advance Practice Registered 

Nurse coordinated chronic care disease management program.  A one group quasi-experimental 

study was conducted within a rural, Midwestern Cardiology Clinic to determine.  Study outcome 

measures included changes within Self-care of Heart Failure Index (SCHFI) scores and changes 

within the Kansas City Cardiomyopathy (KCCQ-12) questionnaire scores.  Additionally, event 

days, defined as hospital admissions, ED visits, and clinic visits were studied for changes in 

trends before and after intervention. Participants remained free of event days and experienced 

improvement within their KCCQ-12 overall summary scores along with self-care confidence and 

management within the SCHFI pre and post intervention. Significant compliance with guide-line 

directed medical therapies was demonstrated as well. Remote therapeutic monitoring within an 

APRN Heart Failure Clinic demonstrated statistically significant improvements within health 

care quality of life and self-care among participants.  

 Keywords:  heart failure, advance practice nurse, self-management, quality of life, remote 

monitoring.  
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Advance Practice Registered Nurse Heart Failure Clinic: Impact on Supporting Self-

Management and Quality of Life 

Nearly 6.5 million Americans suffer from a diagnosis of heart failure (HF), with nearly 

960,000 new cases diagnosed annually (Benjamin et al., 2017).   Representing a complex and 

chronic disease, HF is defined by characteristic periods of acute decompensation. These episodes 

require multidisciplinary coordination across the healthcare system in order to promote self-

management and minimize disease progression.  Advances in remote monitoring technology 

holds great promise in detecting early signs and symptoms of acute decompensation. The aim of 

this study is to determine the impact of an Advance Practice Registered Nurse (APRN) on self-

management and quality of life in a coordinated chronic disease management HF clinic, utilizing 

ambulatory remote monitoring.   

Background  

By 2030, HF is projected to increase by 46% within the United States. It is expected that 

more than 8 million Americans will have a diagnosis of HF (Benjamin et al., 2017). The largest 

growth will occur among the elderly, defined as those age 65 and older, representing the leading 

cause of illness requiring hospitalization (Benjamin et al., 2017). More Americans than ever will 

be over the age of 65, nearly doubling from 12% in 2015 to 22% by 2030 (World Health  

Organization, 2015).    

The annual cost of treating HF among the elderly reaches nearly $69.7 billion, with 

approximately 80% attributed to hospitalizations (Heidenreich et al., 2013).  Of the elderly 

discharged with a primary diagnosis of HF, 23% will be readmitted within 6 months.  Of the 

elderly discharged with a secondary diagnosis of HF, 49% are readmitted within 6 months 
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(Jencks, Williams, & Coleman, 2009). In 2014, one in eight deaths were attributed to HF, with 

an increase of one-year mortality from diagnosis to 29.6% and five-year morality to 52.6%.   

(Benjamin et al., 2017).   

Among the elderly, HF rarely occurs as a solitary disease. Heart Failure commonly 

occurs with other complex disease states, such as hypertension, diabetes, and coronary artery 

disease (CAD). The combination of increasing age and multiple co-morbid conditions predispose 

this patient population to an increased risk of poor health outcomes (Ambrosy et al. 2014).    

Very specific recommendations for evidence-based guidelines, rooted within high levels 

of evidence, demonstrate improved clinical outcomes among HF patients delivered within a 

specific plan of care (Yancy et. al., 2013).  The American College of Cardiology (ACC) and the 

American Heart Association (AHA), have a long-standing relationship to rigorously study and 

provide up to date and relevant guidelines. These guidelines are summarized in Table 1.  

Despite these recommendations, gaps in HF care continue to exist, with only 66.5% of 

HF patients receiving the key evidenced based interventions (Yancy et. al., 2013).  The lack of 

consistent guideline implementation results in the characteristic episodes of HF decompensation 

(Mozaffarian et. al., 2016).  Episodes of HF decompensation lead to reduced physical function 

and higher rates of hospital admissions (Ruppar, Cooper, Mehr, Delgado, & Dunbar-Jacob, 

2016).  Additionally, individual patient adherence to evidence-based guidelines presents 

challenges in supporting self-management, specifically related to early recognition of 

decompensation.   

Assessment of fluid status is key to recognizing early stages of decompensation.  

Advances in technology provide an opportunity for earlier detection in fluid volume status as 

compared to traditional measurements of blood pressure and daily weights. These advances stand 

to significantly support self-management, enhancing evidence-based guidelines, and avoiding 
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acute decompensation.   Through minimizing disease progression and controlling symptoms 

evidence-based guidelines directly impact health quality of life indicators (HQoL) and support 

self-management, (Yancy et. al., 2013).  

Significance 

Lack of self-management has been associated with poor HF outcomes (Hauptman, 2008). 

Self-management of chronic HF can involve complex regiments, focusing on medication 

therapy, dietary restrictions, and careful monitoring of weight and fluid intake. Frequent 

hospitalizations and decreased quality of life have been associated with poor self-management 

skills, specifically medication compliance, dietary restriction, monitoring daily weights, and 

recognizing signs and symptoms of worsening heart failure (Chriss, Sheposh, Carlson, & Riegal, 

2004). The ability to self-manage and higher perceived quality of life are tightly correlated. 

Patients reporting increased self-management demonstrated higher perceptions of health quality 

of life (Britz & Dunn, 2009).  

Combined, self-management and perceived higher quality of life are associated with 

improved patient outcomes.  Heart Failure patients demonstrating self-care confidence has 

resulted in fewer hospitalizations, emergency department visits, along with decreased mortality 

(Buck et al., 2012).  Studies such as these provide alternative measures of patient reported 

outcomes (PRO’s).  Patient reported outcomes assess the impact of chronic disease beyond the 

scope of traditional outcome measures of morbidity and mortality.    

While strong recommendations exist to include such patient reported outcomes, current 

studies tend to limit themselves to traditional endpoints of care such as readmissions, morbidity, 

and mortality (Abraham et al., 2011; Whellan, et al., 2010).  In 2009, the Food and Drug  

Administration (FDA) put forth recommendations to include PRO’s within clinical trials (US  
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Department of Health and Human Services Food and Drug Administration, 2009). Defined by 

the FDA, a PRO includes …”any report of the status of a patient’s health condition that comes 

directly from the patient, without interpretation of the patient’s response by a clinician or anyone 

else” (FDA, 2009, p. 2).  Patient reported outcomes are intended to measure the benefit of 

treatment alongside other traditional endpoints of care, such as morbidity, mortality and 

readmission rates.   

Through a critical review within cardiovascular research, the AHA and ACC recognized 

a significant gap related to inclusion of PRO’s within research trials (Anker et al., 2014). This 

review resulted in recommendations to include HRQoL indicators within future research, citing, 

”there is an increasing recognition among clinicians and researchers that the impact of chronic 

illnesses and their treatments must be assessed in terms of their HRQoL in addition to more 

traditional measures of clinical outcomes-morbidity and mortality.” (Yazdani-Bakhsh et al., 

2016, p. 8). HRQoL indicators, defined under the domains of …”physical, mental, emotional, 

and social functioning”…focus on the impact of perceived health status as related to overall 

quality of life (Healthy People 2020, 2017, p. 2).  HRQoL indicators have been associated as 

independent predictors of cardiovascular and all-cause morbidity, mortality, and readmission 

rates; contributing to the overall socioeconomic burden of HF (Yancy et al., 2013).  Between 

2012 and 2013, HF accounted for 14% of total health expenditures at an estimated cost of $316.1 

billion (Benjamin et al., 2017).   

Recognizing this high cost of care, the AHA and ACC recommend supporting risk factor 

modification in addition to evidenced based care delivered within a coordinated, team-based 

approach (Yancy et. al., 2013).  Through an APRN coordinated model of care, Kutzleb et al. 

(2015) found an 18% reduction in HF 30-day readmission rates demonstrating a $700,000 cost 

savings within the first year of implementation. Additionally, sustainability with care resulted in 
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a 60-day and 90-day readmission rate of 3% and 4% as compared to 27% and 29% among HF 

patients receiving usual care (Kutzleb et al., 2015).  

Advance Practice Registered Nurses clearly demonstrate their role in providing safe and 

effective care while controlling costs among HF patients.  Within an APRN coordinated model 

of care, focusing on patient education and self-care, significant cost savings and reduction in 

readmission rates have been demonstrated (Kutzleb et al., 2015).  Coupled with advances in 

technology, providing alternative tools for earlier recognition of decompensation, these types of 

interventions represent an opportunity to enhance the management of a complex disease process, 

improving overall HF outcomes.   

Statement of the Problem  

  Self-management of heart failure is complex and the current approaches to monitoring 

self-management techniques are ineffective, lending itself to poor patient outcomes and 

impacting quality of life. Patient’s knowledge and effective self-management of HF has clearly 

been associated with improved patient outcomes. Heart Failure patients with ambulatory 

invasive pulmonary artery systems experienced a 37% reduction in HF hospitalizations 

(Abraham et al., 2011).  However, it remains unknown how ambulatory invasive pulmonary 

artery systems enhances self-management and quality of life within an APRN coordinated 

chronic disease management program.   

Purpose of the Study  

The purpose of this project was to improve self-care confidence and quality of life among 

remotely monitored, advanced HF patients within an APRN coordinated chronic disease 

management program, with the following aims:  

Aim 1: Provide coordination of care to deliver GDMT’s within an APRN directed 

chronic disease management program. 
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Aim 2:  Examine the relationships between HF patient’s self-care confidence, perception 

of quality of life, and remote monitoring through participation within an APRN directed chronic 

disease management program.  

Conceptual Framework  

 An adapted version of the Chronic Care Model (CCM) provided the conceptual 

framework for this study.  Developed by Wagner in 1998, the CCM provides an organizational 

framework to improve chronic disease management within individual and population levels 

(Wagner, 1998).  The adapted CCM focuses on self-management and support, delivery systems, 

and decision support as key interventions within the framework.  These interventions are further 

supported by productive interactions which align the patient and the clinician, with a goal of 

improving patient outcomes. The framework proposes that HF patient’s self-management 

involves a complex coordination of interdisciplinary care. The conceptual framework guiding 

this study is found in Figure 2.  

Among HF patients, the CCM has consistently demonstrated an effective framework to 

achieve management of chronic disease. Supporting interactions between informed and engaged 

patients and the proactive health care team, the CCM has improved patient outcomes.  Drewes et 

al., (2012) found an 18% reduction in mortality and hospitalizations, along with a 7.14-point 

improvement among quality of life scores among HF patients receiving treatment within a CCM.   

The hallmark of the model integrates the psychosocial, lifestyle, and physical aspects of 

care.  These are well aligned with the educational foundation of the APRN’s approach to disease 

management.  Providing structure to manage the complex interventions necessary for chronic 

disease conditions, the model is well suited for the role of an APRN coordinated disease 

management program.  
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Review of the Literature  

The ability of heart failure patients to care for themselves is paramount in preventing 

poor healthcare outcomes. Medication compliance, following and maintaining a low-sodium diet 

along with fluid restrictions, monitoring daily weights, and identifying early warning signs of 

worsening heart failure are all key in preventing readmissions and ultimately worsening of the 

disease process. With disease progression, heart failure is commonly associated with higher 

utilization of resources.  The adapted CCM focuses on self-management and support. Delivery 

systems, and decision support are key interventions within the framework. These key 

interventions collectively support the necessary productive interactions to improve patient 

outcome. The literature supporting these interventions, as well as, productive interactions and 

patient outcomes, will be presented.   

Decision Support  

  Providing clinicians real-time, patient specific information, decision support enhances 

clinical decision making.  General examples of decision support tools included computerized 

alerts, focused patient data reports, and diagnostic support.  Within the CCM, the overall goal of 

decision support includes providing patient specific care rooted within scientific evidence and 

patient preference (Group Health Research Institute, 2018).   Utilizing clinical decision support 

tools within a CCM program among diabetic patients, Khan, Maclean, and Littenberg (2010) 

found an overall decrease in hospitalizations and emergency department visits along with an 

11% cost savings among those hospitalized and a 27% cost savings among emergency 

department visits.   

Studies lacking the link between decision support and self-management fail to 

demonstrate a significant impact on clinical endpoints of mortality and hospitalization (Britz and 

Dunn, 2010). These findings suggest self-management among HF patients encompasses very 
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detailed set of behaviors, specifically medication management, symptom monitoring, dietary 

adherence, fluid restriction, alcohol restriction, weight loss, smoking cessation and exercise 

(Riegel et al., 2009a).  Symptom monitoring represents the mainstay of clinical precursors prior 

to decompensation.  Weight gain may be detected up to one week prior to acute decompensation 

(Chaudhry et al., 2007).  Therefore, weight gain can be considered dependable precursor to acute 

decompensation leading to hospitalizations.   

The structure of communicating or transmitting physiologic data from patient to provider 

is paramount in supporting self-management and improving patient outcomes. Varying ranges of 

structures have been studied involving remote monitoring.  Examples include daily telephone 

calls, either automated or live to report symptom control and physiological data, including daily 

weights, and blood pressure (Chaudhry et al., 2010) or automatic transmission of such 

physiological data (Koehler et al., 2010).    

Within this adapted CCM model, ambulatory remote monitoring provides the key clinical 

decision support tool, promoting self-management and self-care confidence.  Various forms of 

remote monitoring have demonstrated improved patient outcomes (Whellan et al., 2010; 

Abraham et al., 2011).  However, the role of remote monitoring in supporting self-management 

and improving quality of life remains relatively unknown.   

The Program to Access and Review Trending Information and Evaluate Correlation to 

Symptoms in Patients with Heart Failure (PARTNER HF) study utilized combined HF 

diagnostic data via implantable devices to stratify HF patients risk of decompensation, 

preventing clinical events, such as hospitalizations, emergency room visits, as well as clinic 

visits (Whellan et al., 2010).  Results from CardioMEMS Heart Sensor Allows Monitoring of 

Pressure to Improve Outcomes in NYHA Class III Heart Failure Patients (CHAMPION) study 

demonstrated a 37% reduction in HF hospitalizations (Abraham et al., 2011).  Through 
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ambulatory remote monitoring, the CardioMEMs HF System, provides clinical decision support 

tools for advance HF patients.  

The CardioMEMs HF System utilizes a small pressure sensing device implanted within 

the pulmonary artery during a cardiac catheterization. With a specialized pillow, patients 

wirelessly transmit their pulmonary artery pressure readings on a daily basis from home and 

abroad. This system provides a more sensitive indicator of volume status than traditional 

measurements of blood pressure and daily weights, allowing for more timely intervention, 

avoiding decompensation, resulting in fewer emergency department visits and hospitalizations 

(Abraham et al., 2011).   

Delivery systems  

Within this CCM, the delivery system provides the framework in coordinating evidence 

based, patient center care. Wagner emphasized the importance of a proactive versus reactive 

approach.  This proactive approach promotes health care delivery systems in providing effective 

clinical care and self-management support, (Group Health Research Institute, 2018).      

Recognizing the importance of delivering coordinated care among HF patients, Desai and 

Stevenson (2010) outline key steps in optimizing outpatient management, specifically involving 

the relationship between decision support and the delivery system. These steps include the 

process of transmitting physiologic data, retrieval and analysis of the data, an appropriate 

treatment response, patient contact to implement treatments, and monitoring for response to 

treatment with revision as needed. The CCM aligns these key steps, supporting the goal of 

proactively engaging patients in self-management compared to reactively treating disease.   

Furthermore, chronic disease management programs coordinated and delivered by 

APRN’s have demonstrated improved patient outcomes.  Lowery et al. (2012) found a reduction 

in mortality from 17.7% to 8% along with a reduction in HF readmissions from 22% to 12% 
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within a two year study of an APRN led disease management program compared to usual care. 

Within an APRN coordinated post-discharge transition clinic, Donaho et al. (2015), not only 

reduced 30-day readmission rates by 44.3%, but also intercepted, on average, 2.1 medication 

reconciliation errors per visit, preventing serious medication errors. The impact on morbidity, 

mortality, and readmissions within APRN led disease management programs is well established, 

demonstrating the APRN’s unique qualifications to coordinate health care delivery (Lowery et 

al., 2012).  Furthermore, the Doctor of Nursing Practice (DNP) provides the educational 

foundation to support both redesign and coordination of care. Within a specialized scope of 

practice and standards for clinical practice and professional performance, DNP APRN’s 

represent not only key members of team-based care, but leaders within the management of 

chronic disease.     

Self-Management Support  

Self-management support recognizes the central role of the patient in managing their 

health and health care, impacting disease progression and health outcomes.  Wagner emphasizes 

key strategies including assessments, goal setting, action planning, problem-solving, and follow-

up (Group Health Research Institute, 2018).  Improving the patient’s ability to self-mange, (self-

care confidence) has demonstrated improved quality of life, reductions in emergency department 

visits, hospital admissions, and mortality (Buck et al., 2012). Historically, Happ, Naylor, & 

RoePrior (1997) found higher readmission rates among HF patients failing to comply with 

treatment recommendation.  In contrast, Riegel et al., (2004) found lower readmission rates 

among HF failure patients whom routinely monitored themselves and took responsibility for 

changes in signs and symptoms. Kessing, Denollet, Widdershoven, and Kupper (2016) recently 

published findings in which low self-reported sodium intake was an independent predictor of 

increased all-cause mortality. These findings suggesting further studies to examine the 
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relationship between supporting self-care confidence to improved patient outcomes. This 

research clearly implies the need for alternative care delivery models that focus on developing 

and supporting HF patient self-management.    

Productive Interactions  

  Productive interactions provide the underpinnings and support between the patient and 

healthcare team, ensuring coordination and delivery of high-quality care. Productive interactions 

provide the catalyst to move from a reactive to a proactive relationship between the patient and 

healthcare team.  In line with the Institutes of Medicine (IOM) Six Aims of Health Care Quality, 

the key components include care which is patient centered, timely and efficient, coordinated, and 

evidence-based and safe (Baker, 2001).   

  Patient centered: Patient centered care is defined by the IOM as care which is respectful 

and responsive to patient and family values (Committee on Quality Health Care in America, 

Institute of Medicine, 2001).  Recognizing the increasing prevalence, high symptom burden, 

along with advances in technology, the American Heart Association (AHA) issued a 2012 

scientific statement recommending shared decision making to support patient centered care 

(Allen, et al., 2012).   Balancing legal and ethical considerations, shared decision making 

provides the informed patient the autonomy necessary to fully engage with their care team, 

supporting self-determination.     

  Timely and efficient: Typically considered the process by which care is delivered, 

timely and efficient care focuses on providing care to the right patient, at the right time, while 

avoiding waste and ultimately controlling cost. Among HF patients, recognizing the early signs 

of decompensation with subsequent timely interventions has demonstrated improved patient 

outcomes while controlling cost and slowing disease progression (Yancy, et al., 2013).  The 
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prevalence and complexity of HF management has resulted in supporting recommendations from 

the European Society of Cardiology (ESC) (Cowie, et al., 2014).  These recommendations 

highlight the importance of timely and accurate identification of decompensation to support 

seamless transitions in therapies.    

  Coordination: With specific recommendations including enhanced communication, 

medication reconciliation, planned transitions in care, and consistent documentation, the  

ACC/AHA specifically highlights the focus of care coordination within the 2013 Guidelines for 

Heart Failure Management (Yancy, et al., 2013).  Examining coordinated, timely care following 

hospitalization, a recent study found an increased compliance with evidence-based guidelines 

resulted in improved HF functional class (Correia, Silva, Roque, Vierira, & Provedencia, 2007).  

Likewise, care coordinated by APRN’s within dedicated HF disease management programs has 

consistently demonstrated improved patient outcomes (Rich, et al., 1995 & Donaho, et al., 

2015).  Among HF patients, studies such as these clearly demonstrate the impact of care 

coordination.  

  Evidence-based and safe: Defined by the ACA/AHA, evidence-based guidelines 

encompass optimal medical therapies rooted within high levels of research evidence (Yancy, et 

al., 2013).  Additionally, balancing the risks and benefits of such treatment therapies ensures 

these evidence-based guidelines are delivered safely, without increasing risk to HF patients.  

Research demonstrates improved compliance with evidence-based guidelines delivered by 

APRN’s compared to usual care.  In a recent review of quality, safety, and effectiveness 

researchers found better serum lipid levels among patients cared for by APRN’s (Stanik-Hutt, et 

al., 2013).  Additionally, Donaho et al. (2015) demonstrated improved patient safety within an 

APRN coordinated disease management program.  Through medication reconciliation post 
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discharge, an average of 2.1 medication errors per patient were identified, which prevented 

serious medication errors.  

Outcomes   

Heart failure patients, especially those in the advance stages of disease, are uniquely at 

risk for poor health outcomes related to care delivery models which lack support for self-

management and GDMT’s.  These gaps in care result in low quality of life scores, increased 

mortality and hospital readmission rates, significantly contributing to increased health care cost 

and utilization of resources (Kessing et al., 2016).   

Additionally, advances in technology provide an opportunity to detect early fluctuations 

in volume status. Heart Failure patients with ambulatory invasive pulmonary artery systems 

experienced a 37% reduction in HF hospitalizations (Abraham et al., 2011).  However, it remains 

unknown how ambulatory invasive pulmonary artery systems enhances self-management and 

quality of life within a CCM.   In order to improve health outcomes of HF patients, the role of 

remote therapeutic monitoring in supporting self-management within an APRN coordinated 

program will be examined.    

Methods  

Design  

  A one group quasi-experimental study was conducted (Groves and Burns, 2017). This 

type of study was chosen to determine the overall benefit of remote therapeutic monitoring in 

assessing volume status, thereby supporting self-management and improving HQRoL in a single 

group of subjects.  Data collection occurred prior to intervention and at 3-month follow-up.   
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Population and Sample   

The study took place within a well-established Cardiology clinic, caring for over 1,500 

patients annually.  Heart Failure patient represented nearly 50% of the patient population, with 

the majority of these patients classified as NYHA II and higher.  The sample included 7 HF 

patients with ambulatory pulmonary artery devices.   

Ethical Considerations  

  The study was approved as exempt by Creighton University’s Institutional Review 

Board.  Participants received written information on the purpose of the study, patient’s 

responsibilities, and the ability to withdraw or decline participation at any time.  All patients 

were assigned a numerical code.  Confidentiality of data was maintained through a password 

protected computer.  Permission to conduct the study was obtained through the clinic director 

and verbally by clinic physicians. Permission is included in appendix A.  

Instrumentation   

Outcomes measures examined within this study evaluated changes among advanced HF 

patient’s self-confidence and HRQoL.  Additionally, event days, defined as hospital admissions, 

ED visits, and urgent clinic visits were studied for changes in trends before and after 

intervention.  The short version of the Kansas City Cardiomyopathy (KCCQ-12) questionnaire 

was utilized to assess HRQoL.  The Self-care of Heart Failure Index version 6.2 (SCHFI v.6.2) 

was used to assess self-care confidence. Both tools were administered to the study subjects prior 

to enrolling and again at the three months following enrollment.   

The KCCQ-12, based on psychometric properties, is designed to quantify HF disease 

specific symptoms, involving physical limitation, quality of life, social interference, and self-

efficacy in relationship to overall health status (Spertus & Jones, 2015). Utilizing a five-point 

Likert scale, the self-administered tool consists of twelve questions, requiring patients to rate 
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how heart failure as a disease, impact the patient’s quality of life. Validity and standardization of 

the KCCQ-12 survey tool is well established, with test-retest reliably of 0.82 to 0.92 and 

established construct validity (Spertus & Jones, 2015). High levels of acceptability, 

reproducibility, and psychometric properties has resulted in endorsement of the KCCQ-12 by the 

American College of Cardiology as one two reliable, standardized tools for evaluation of patient 

reported outcomes (Kelkar et al., 2016).  

The Self-care of Heart Failure Index version 6.2 (SCHFI v.6), is a self-administered 

psychometric tool intended to measure HF patient’s ability to confidently manage their disease. 

The tool measures domains of self-care maintenance and self-care management (Riegel et al., 

2009b). The SCHFI v.6 consists of twenty-two questions, utilizes a four-point Likert scale, 

quantifying the patient’s self-care confidence (Riegel et al., 2004). Validity and standardization 

of the SCHFI v.6 survey tool is well established with a comparative fit index of 0.726 

demonstrating high levels of acceptability, reproducibility, and psychometric properties (Riegel 

et al., 2009b).    

  

Data Collection   

Organizational institutional review board approval was acquired prior to enrollment into 

the study. Patients with ambulatory invasive pulmonary artery devices were enrolled within the 

study. Surveys were administered at the initial visit with the APRN, prior to any intervention. 

Patients were provided the survey tool, along with a brief explanation of the goal of the surveys. 

Additionally, current adherence to evidence-based guidelines was assessed by the APRN via a 

simple chart review. Patients were provided the tool following the usual clinic check 

in/registration process and were asked to complete the survey independently prior to the 

beginning of the clinic visit. The second survey was conducted during the third month of 
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enrollment.  Patients were asked to independently complete the second survey following clinic 

registration.  

Intervention Fidelity  

  Intervention fidelity was maintained through the use of standardized tools and processes.  

A standardized tool was used to complete a chart review to determine adherence to GDMT’s. All 

patients received the same standardized education and self-management tools. Given the short 

duration of the study, fidelity was be supported by having the same APRN complete chart 

reviews, deliver education, assess response to therapies, and collect outcome data.  

Data analysis   

Descriptive statistics were utilized to assess providers adherence to evidence based 

guidelines, including disease classification, diagnostic testing, education directed at self-care, 

pharmacologic treatment, device therapies, and care coordination (Yancy et al, 2013).   

Descriptive statistics were utilized to analyze the patient population, based on sex, age, existing 

co-morbidities, and HF classification. The paired t-test was used to measure the differences 

within the mean score of the KCCQ-12 and the SCHFI v.6 prior to and at the third month of 

enrollment in the APRN coordinated chronic care disease management program.  To help 

control for Type I error, a Bonferroni adjustment was made for the KCCQ-12 summaries.  The 

three summary scores of the KCCQ-12; total symptom, clinical summary, and overall summary 

were utilized for pre and post comparison.  The three factors of maintenance, management, and 

confidence from the SCHFI v.6 were utilized for pre and post comparison. 

Results 

The patient population consisted of three male and two female patients with a median age 

of 73.2 years and a range of fourteen years.  As presented in Table 2, patients were all 

Caucasian, with all but one widowed and living alone. The majority of the patients were residing 
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within rural areas, with minimal, direct access to cardiovascular specialists. All patients were 

classified as NYHA III heart failure, with the majority ACA Stage C. On average, the patient 

population experienced 8.4 co-morbid conditions.  

Adherence to GDMT’s was assessed at baseline. As outlined within Table 3, only one of 

five patients met adherence to pharmacological and device based GDMT’s prior to intervention.  

Additionally, all patients lacked the recommended nonpharmacological interventions including 

care coordination and lifestyle modifications promoting self-care, also outlined within Table 4.   

Participants experienced a statistically significant improvement within health care quality 

of life and self-care. Outlined within Table 5, participants KCCQ12 Overall Summary score was 

lower pre-intervention as compared to post-intervention.  This difference, 19, was significant t(3) 

= 5.13, padj < .05.  While neither of the other summary scores evidenced statistical significance 

after adjusting for multiple comparisons, overall improvement was evident post intervention.  

Participants saw the greatest increases in SCHFI Confidence from pre-intervention to 

post-intervention, and Management pre-intervention to post-intervention.  These differences, as 

outlined in Table 6, were both significant t(4) = 4.7, p = .009, and t(4) = 3.0, p = .039  

respectively.  While the change in Maintenance factor was not statistically significant, an overall 

improvement was demonstrated pre and post intervention.  

As previously defined as emergency department visit, urgent clinic visits, or 

hospitalizations, event days represent an urgent need to access care within an episode of 

decompensation. Event days were tracked and trended over the duration of the study. As 

outlined in Table 7, participants did not experience any additional event days over the three 

month period of the study,  

Discussion 
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Advanced heart failure patients represent a complex and chronic disease process, 

dependent upon coordinated, guideline based care.  Consistent with previous research, this study 

represented an elderly HF population with multiple-comorbid conditions, predisposing the 

patients to poor health outcomes (Ambrosy et al. 2014). Additionally, the majority of the patients 

lived alone, in rural areas, with limited direct access to specialized cardiovascular care.  

The purpose of this study was to provide a preliminary evaluation of the effectiveness of 

ambulatory monitoring within an APRN coordinated chronic disease management clinic, to 

support self-management and improve quality of life. The model of care focused on the 

productive interactions, supporting the ability to self-manage, while coordinating within the 

health systems. Key interventions within this study focused on the understanding of medications 

used to treat HF, the importance of recognizing the additive effects of additional co-morbid 

conditions in HF progression, and the patient’s confidence in overall management of these 

complex factors.  

Post intervention, patient’s demonstrated a statistically significant improvement in their 

ability to self-manage along with improved quality of life.  Most notably, patients experienced 

the greatest improvement within Self-Care Confidence, Management, and Overall Summary 

scores.  This study upholds the premise which draws a strong correlation between supporting the 

HF patient’s ability to self-manage and improved patient outcomes (Buck et al., 2012).  These 

findings are consistent with Britz and Dunn (2009), in which HF patients reporting self-care 

confidence demonstrated higher perceptions of health quality of life. 

The findings of this study were also are consistent with Yancy et. al., 2013, which found 

poor adherence to GDMT’s.  Within this study, only one patient was receiving appropriate 

pharmacological and device therapies at baseline. Most notably, all patients lacked a formalized 

approach to the recommended nonpharmacological interventions, specifically lifestyle 
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modifications, self-care education, and care coordination. Patients enrolled within this APRN 

coordinated model of care demonstrated compliance with all GDMT’s at the conclusion of the 

study.  

Additionally, ambulatory pulmonary artery systems remote monitoring provided an 

instrumental layer of decision support, enabling the APRN to safely make treatment decisions, 

resulting in optimization of GDMT’s. These key interventions demonstrated improved patient 

outcomes, consistent with previous research among HF patients receiving care coordinated by 

APRN’s (Rich, et al., 1995 & Donaho, et al., 2015).  The overall improvement demonstrated 

between self-care and quality of life within an APRN coordinated care delivery model clearly 

supports both aims of the study. Increased compliance with GDMT’s in all five subjects, leading 

to zero event days, provides additional support for the APRN coordinated model of care.  

Additionally, invasive, remote monitoring provided decision support to safely optimize 

GDMT’s. 

While the study demonstrated overall statistically significant improvement in patient 

outcomes, sampling and methodological limitations impact the generalizability of the findings. 

The small sample size of only five all Caucasian patient lends to a lack of diversity. Given the 

time restraints of conducting the project, future research should expand the patient population, 

following patients over a longer period of time.  Additionally, utilizing a random control trial 

design rather than a single sample as within this project, would further support sustainability and 

generalizability. Future research should include a larger patient population for a more extended 

period of time, in both rural and urban areas. Additionally, future research should also explore 

cost savings associated with APRN delivered care as compared to usual care.   

  Future implications of care, supporting sustainability and expansion within rural areas, 

should be further evaluated.  While unanticipated prior to implementation, the majority of 



ADVANCE PRACTICE  22  

  

patients within this small pilot study resided within rural areas, where immediate access to 

specialized cardiovascular care is limited.  In a study assessing access to specialized 

cardiovascular care within rural American, the ACC identified a shortage of approximately 1700 

providers in 2009, expected to grow to nearly ten-fold by 2025 (Rogers et al., 2009). Access to 

specialized care within rural areas has been associated with poor patient outcomes such as 

increased hospitalizations and mortality (Czarnecki et al., 2014).  Participation within an APRN 

CCM supported by invasive remote monitoring would support access to specialized care within 

rural areas. Within in this project, decision support enabled the APRN to recognized changes in 

clinical status, resulting in earlier intervention, and avoiding decompensation.  

Finally, invasive pulmonary artery monitoring systems currently carry a limited 

indication for NYHA Class III-IV HF.  These findings support an APRN coordinated CCM, 

resulting in improved outcomes. Suggested next steps should include expanding the APRN CCM 

to all classes of HF patients with a goal of limiting disease progression.  

Conclusion  

This pilot study demonstrated statistically significant improvements within self-care and 

quality of life among HF patients enrolled in an APRN CCM. In addition, adherence to GDMT’s 

improved within the subject population. The decision support provided by invasive, remote 

pulmonary artery monitoring systems enabled the APRN to safely optimize GDMT’s, in this 

group of patients living within rural, underserved areas.  The results of this study contribute to 

the growing body of evidence supporting the effectiveness of an APRN coordinated model of 

care on improved HF patient outcomes.  This study also demonstrates findings consistent with 

such previous research, further justifying an APRN coordinated CCM.  Collectively, all these 
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findings clearly support the sustainability and improved patient outcomes thin an APRN 

coordinated CCM.  
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Table 1  

HF Plan of Care Based on ACC/AHA Heart Failure Classification 
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Table 1 (continued) 

HF Plan of Care Based on ACC/AHA Heart Failure Classification 
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Table 1 (continued) 

HF Plan of Care Based on ACC/AHA Heart Failure Classification 
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Table 2 

Patient Demographics 
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Table 3 

GDMT’s: Pharmacological and Device Based 
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Table 4 

GDMT’s: Nonpharmacological 
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Table 5 

KCCQ12 Scores 
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Table 6 

SCHFI Summary Scores 
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Table 7 

Event Days 
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Figure 2 

Chronic Care Model (CCM) 
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