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Abstract
Heart Failure is a global healthcare priority, with tens of millions diagnosed worldwide. The cost of caring for these chronically ill patients will rise exponentially over the next few years with expanding and aging populations and the latest medical treatments being made available in most corners of the world. Without adequate and extensive interventions, this will become a worldwide healthcare crisis by 2030. Treatments have become more complex and effective, but without patient adherence to their self-care regimen and participation in their care, any treatment plan is doomed to fail. This project explored the effect of robust patient education and continued close follow-up on patient adherence, treatment success, quality of life, and healthcare outcomes. By empowering the patient with resources, including their support system, and keeping them accountable for their participation, patient adherence to their self-care regimen improved, as did their symptom management and quality of life. This improvement has significant implications not only for the patients, but also for nursing practice and healthcare systems.
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Section I.  Introduction 
Background	
	Heart failure is a significant and increasing public health concern that accounts for 875,000 hospitalizations and over $30 billion in healthcare expenditures annually in the United States (Centers for Disease Control and Prevention [CDC], 2020). Patients 65 and over account for about 80% of heart failure-related hospitalizations and 90% of deaths. Heart failure is newly diagnosed in over one million patients yearly, and as many as 50% will die within five years of diagnosis (Mefford et al., 2021; Qui et al., 2021; Son et al., 2020). Despite the advances in cardiac medicine, the morbidity and mortality of heart failure have been difficult to control (Mefford et al., 2021). Mortality statistics that include heart failure as at least a contributing cause of death have continued to rise by as much as 10% per decade over the past five decades (Son et al., 2020).
	Heart failure is a disease that can be managed by adhering to a regimen of medications, monitoring for symptoms and progression of the disease, and lifestyle modifications. Without following this regimen, heart failure can lead to substantial morbidity, increased risk of mortality, and poor quality of life.
Organizational Needs Statement
	The project site was part of a larger local health system that serves a large and diverse population in Eastern North Carolina, covering multiple rural counties, many of which have significant access to care issues and decreased health literacy. The project site was a 20-provider cardiology office affiliated with the health system, divided into three offices. This project was limited to the largest office. Neither the health system nor cardiology practice had a dedicated heart failure nurse, provider, or structured education program.   Heart failure patients were among the largest, most complex, and most challenging populations the health system and cardiology practice served. Without a structured education program, patients often did not get a consistent or thorough education, which led to a poor understanding of managing their disease.  
	In 2012, the Centers for Medicare and Medicaid (CMS) (2021) mandated the public reporting of heart failure 30-day readmission rates for all facilities receiving CMS reimbursement. In 2019, those statistics became tied to reimbursement penalties if benchmarks were unmet. The national heart failure readmission rate is 23% (Madanat et al., 2021). The readmission rate for this health system was below the national average at 19.8%, with a 12% mortality rate within 30 days (Hospital Care Data, 2022).  
	As many as 50% of heart failure patients are hospitalized at least once every six months, and many admissions are preventable with appropriate self-care (Ivynian et al., 2020). Unfortunately, each readmission increases the risk of mortality and morbidity. Teaching patients the importance of the self-care regimen gives them the tools to manage their disease successfully at home, improving their quality of life and healthcare outcomes and decreasing hospital readmissions.  
	A nurse-led education program that includes a series of educational sessions can reduce the rate of readmissions by as much as 40% (Son et al., 2020). In addition, evidence shows that these programs increase the patient's knowledge and understanding of their disease, possibly improving compliance. The self-care regimen is the most challenging aspect of treatment due to a lack of awareness, the complex nature of the self-care regimen, a perceived lack of need to stick to the regimen long-term, the burden of making long-term behavioral changes, and a lack of motivation. Adherence to self-care behaviors is a critical component of improving patient outcomes and maintaining the quality of life of a heart failure patient.  
	A structured heart failure education program provided these patients with thorough, consistent, patient-specific information tailored to their needs. Knowledge and understanding of what to expect in a disease can allay fears, aid in making informed decisions, and help control the anxiety related to chronic illness. The dedicated program also gave the patients an expert resource to refer to with questions and concerns, which can reduce emergency room visits and readmissions. Patients who lack internet or health care access could add this resource to their tool kit. The education and information were tailored to the patient’s health literacy level and preferred learning style. As the literature showed, gaps in the educational material and perceived poor communication can lead to non-adherence (Ivynian et al., 2020). 
	This project addressed Healthy People 2023's goal of reducing heart failure hospital admissions. The most recent national data reflects an admission rate of 355.2 per 100,000. The target is to decrease this rate to 319.7 per 100,000 (2020a). Providing a consistent and thorough education program gave these heart failure patients the tools to manage this disease outside the hospital. One part of the program was to create a plan for acute exacerbations to prevent emergency room visits and possible admissions. Two overreaching goals of Health People 2030 (2020b) were to reduce healthcare inequity and address health literacy. This program addressed these goals by providing all patients access to the same educational program and materials, personalized to each patient with attention to their health literacy, utilizing various educational methods, and an elementary grade reading/comprehension level.
This project also demonstrated how a complete heart failure education program supports the Institute of Healthcare Improvement's (IHI) Triple Aim (IHI, 2022). The three elements of Triple Aim were to improve the population's health, improve the care experience, and lower healthcare costs. This project completed all three of those objectives. The ability of a heart failure education program to meet these goals is evidenced in literature with a heart failure program at Duke University Hospital. Unfortunately, this program was stopped because of its overwhelming success and the hospital’s loss of money because the participants no longer needed the hospital’s services (Wang, 2017).  
Problem Statement 
	In their most recent guidelines, both the American College of Cardiology/American Heart Association/American Heart Association Joint Committee on Clinical Practice and the European Society of Cardiology recommend that all heart-failure patients participate in a multidisciplinary program with self-management strategies (Heidenreich et al., 2022; McDonagh et al., 2021).
 Unfortunately, neither this health system nor the cardiology practice had a structured patient-specific heart failure education program that could be individualized to the patient's needs, initiated in the hospital or outpatient office, and follow the patient from diagnosis to palliative care.  
Purpose Statement
This project aimed to develop a structured heart failure education program that could be initiated in the hospital and outpatient setting, tailored to an individual patient’s needs and health literacy, and amended as their regimen changes. It was multidisciplinary, including pharmacy, cardiac rehabilitation, and nutrition, as necessary. The program addressed the anatomy and pathophysiology of heart failure, medications, diet and fluid restrictions, daily weights, exercise, resources, comorbidities, managing acute exacerbations, recognizing symptoms of deterioration,  and palliative care. As a result, the patients had the tools to make informed decisions and manage their disease proactively. The goal was to help the patients understand what heart failure is, how it affects their bodies, and how their choices affect their symptoms, produce behavioral changes, and decrease hospital admissions. 

				Section II. Evidence
Literature Review
	The literature on heart failure treatment, interventions, and poor outcomes was plentiful. In addition, there was a plethora of documentation for heart failure interventions such as medications, devices, and cardiac rehabilitation. However, evidence supporting the role of patient education in improving heart failure outcomes was sparse, and available research was very ambiguous. 
    	Using various search terms such as heart failure, patient education, outcomes, guidelines, self-care, disease management, cardiac rehabilitation, living with heart failure, heart failure program, cost of heart failure, and various combinations of these terms along with the operator AND, over a million results were uncovered. The time frame for most searches was set for three years, but no longer than five years. Any searches that referred to heart failure treatment guidelines or outcomes were limited to three years, as the American and European guidelines have been revised in the past three years. The filters for full text, scholarly/peer-reviewed journal articles, nursing/medicine, adults, and the English language were used in all searches, which lowered the results to less than one hundred articles. The databases used include Pubmed, ClinicalKey, and Elsevier. 
Grey literature searches were used for the American Heart Association, American College of Cardiology, Cleveland Clinic, the Heart Failure Society of America, and Duke Heart Failure Program. These searches included the terms outcomes, heart failure programs, and heart failure patient education. 
	Exclusion criteria included concentrating on specific treatments (such as a particular medication, device, procedure, test), a specific population (gender, race, psychosocial group, age group, inpatients, type of heart failure), a particular symptom/complication, nursing education, and transition programs (hospital to home) without the education component. Inclusion criteria included all-cause heart failure (heart failure without regard to the cause), self-care, transition programs including education, healthcare-related quality of life, cardiac rehabilitation, and improved outcomes. The Levels of Evidence III, IV, and V were accepted (Winona State University, 2022).
	Initially, non-American studies were excluded. However, it quickly became apparent that heart failure is an increasingly prevalent problem worldwide. Not reviewing studies and articles from countries with similar healthcare environments would have resulted in a significant loss of evidence in treating heart failure in the United States. Information needs to be shared between countries for every patient to benefit. Thus, non-American studies/articles were removed as an exclusion criterion.
	After applying all inclusion/exclusion criteria, and the levels of evidence, seventeen articles/resources were retained for use in this project. These resources included scholarly and peer-reviewed journal articles and patient education materials from national and specific hospitals/healthcare organizations. 
Current State of Knowledge
	Little evidence spoke directly to patient education in heart failure management. The literature from the European journals was more specific and supportive of structured and continuous educational programs than their counterparts in the U.S. The recurrent theme in the literature was the importance of self-care and maintaining a healthy regimen to manage heart failure effectively. Unfortunately, that was typically where the literature stopped. It rarely expanded upon this "self-care and healthy regimen." International literature shared more attempts and programs created to educate patients on self-care regimens and how that education affects outcomes and healthcare quality of life. International guidelines and research emphasized that patients need the tools to succeed in the self-care element of heart failure management. In contrast, the U.S. literature focused on medical treatments such as medications and devices. 	
	The most recent Heart Failure guidelines released in the U.S. (Heidenreich et al., 2022) emphasized primary prevention, such as regular physical activity, weight management, and a healthy diet for those at risk for heart failure or pre-heart failure, as well as management of blood pressure and diabetes. However, the guideline did not mention a self-care regimen or patient education.
	The 2021 European Society of Cardiology (ESC) Guidelines stated, "For all H.F. patients, enrollment in a multidisciplinary H.F. program, home, or clinic-based program and use of self-management strategies are recommended. Exercise is recommended for all H.F. patients" (McDonagh et at., 2021). It stated that adequate self-care is essential to a better quality of life, lower hospitalization rates, and better survival rates. Patients who do not understand the self-care elements, have misconceptions, or lack knowledge about heart failure would not develop effective self-care regimens. They recommended that self-care education should address activity and exercise, sleep, diet and fluid restriction, alcohol, immunizations, smoking, recreational drugs, travel/leisure/dining, sexual activity, symptom monitoring, self-management, psychological issues, and family/caregivers (McDonagh et al., 2021).
	Jaarsma et al (2021) expanded on the 2021 ESC Guidelines.  Although everyone participates in some form of self-care, this becomes more important once diagnosed with a chronic illness such as heart failure. These authors divided self-care into self-care maintenance, self-care monitoring, and self-care management. All of these should be included in an effective heart failure self-care program. They also emphasized continued monitoring and adapting the self-care regimen throughout the disease.
	Researchers understood the importance of patient education but left the development and implementation of programs up to individual entities. The available studies proved that continuous education from multiple angles is the most effective. Patients with access to numerous face-to-face sessions, telephone follow-ups, handouts, information on virtual education materials, and smartphone apps are the most successful in managing their heart failure. Unfortunately, it is difficult to gauge the effectiveness of programs as many patients are lost to follow-up or are not forthcoming with their adherence to a regimen. In addition, few objective tools are available to measure outcomes.
Current Approaches to Solving Population Problem(s)
Three specific programs in the literature and ESC guidelines laid this project's foundation. The first program was developed in Hong Kong (Yu et al., 2021). It was a twelve-week "empowerment-based self-care intervention" (Yu et al., 2021, p. 893) that aimed at helping the enrolled patients develop an effective self-care program with support and oversight by the medical team. It used weekly group sessions and weekly and bi-weekly telephone follow-ups. As a result, there was a significant improvement in the patients' self-care adherence. Unfortunately, the study did not show significant cost savings for the healthcare organization. However, it saved hospital utilization, proving that it is a starting point for better heart failure outcomes.  
The second program was based in Singapore and was a nurse-led HOMe-based HEart failure Self-Management Program (HOM-HEMP) (Jiang et al., 2020). In this program, patients were given a toolkit for use at home. This toolkit included a drinking cup with measurements, a heart failure education manual, pictures of common foods with associated sodium content, a calendar for weight monitoring, and a pill box with an alarm clock. There were also face-to-face education sessions and telephone follow-ups by a nurse. The study is still ongoing with a larger population. This pilot test showed it is feasible and potentially effective at improving heart failure management.
One other program that proved the effectiveness of continuous patient education and close management by a healthcare team is a former heart failure program at Duke University Hospital in Durham, NC (Wang, 2017). This program was started in 1998 and was patterned after Personal Health Planning (PHP):
PHP empowers patients to take charge of their health by engaging them in education and goal setting through a tailored health plan. It shifts the emphasis of care away from high-intensity, expensive inpatient treatments to preventing, coordinating, and managing the illness in outpatient or primary care settings. (Wang, 2017, “How can personalized health planning benefit patients with CHF?” section)	
Duke utilized a patient education manual, regular follow-up visits with providers, telephone follow-ups, and health coaches to provide further support and education. Unfortunately, this program proved so successful that it was terminated when the hospital realized it was losing too much money because these patients did not need their services. Most programs are stopped when it has been proven that they are ineffective. This program was stopped because it was such a success and is evidence that an excellent educational program with close follow-up can lower healthcare costs for heart failure patients and the burden on the healthcare system they use, which supports the IHI Triple Aim (IHI, 2022).
This project's approach to improving heart failure outcomes with education included multiple elements seen in the previous example programs. The first element was an initial education session addressing numerous health failure topics. During this session, the patient received a binder to reiterate and expand upon the same information discussed in the education session. This binder was theirs to keep and provided them with resources to use outside the office. The second element of this project was two weekly and two biweekly follow-ups, all via telephone. These follow-ups allowed the patient to review their daily weights, self-care adherence, questions/concerns, changes to the treatment regimen, and new or changing symptoms. The calls also allowed for data collection using the follow-up survey, The third element was access to resources such as virtual education programs, smartphone apps, and reputable websites for information and education. Again, these were provided in the binder and discussed during the education session.
	The partnering organization was supportive of this project plan. Given the current staffing shortages, any new intervention needed to burden the staff as little as possible. It also needed a small budget as healthcare dollars are stretched thin. They agreed that the patients needed more education but that it must be concise and easy to understand, but thorough at the same time. The providers recommended all elements of patient education, and they previewed the binder before implementation.
Evidence to Support the Intervention
	The project aimed to give patients the education and tools to effectively manage their heart failure at home. The programs referenced in the literature search(Jiang et al., 2020; Yu et al., 2021)  showed that providing patients with this education and the necessary tools was the best way to promote successful heart failure self-care. Empowering the patients to perform symptom monitoring and management and develop a routine that fits into their lifestyle would help ensure adherence. The Duke Hospital program showed that by working closely with staff and providers, patients could effectively manage their chronic illnesses without repeated hospitalizations (Wang, 2017). For a heart failure patient, each hospitalization potentially decreases their survival rate. Survival rates have improved in the past decades with new medications, devices, treatments, and knowledge (Taylor et al., 2019). Without the patient's adherence to their self-care and treatment regimens, the doctors can only affect the outcome so much.  
	The project site's population was mainly rural, low to middle-income, with a high school education at best and multiple comorbidities. Transportation was often an issue in getting to clinic visits. These were patients whose lives could be significantly affected by even one hospitalization. The best advantage to give them was the tools to manage their heart failure and make the best decisions for their health at home. This educational program was simple, not time-consuming for the patients or staff, cost-effective, and could grow as much as the patients need or want, building on the resources provided.
Evidence-Based Practice Framework
	This project used the RE-AIM framework. This framework was presented in 1999 as an answer to the lack of a method to evaluate the public health significance of an intervention (Glasgow et al., 1999). RE-AIM uses five functions to determine the effect of an intervention: Reach, efficacy, adoption, implementation, and maintenance.  
Reach refers to the population characteristics the intervention will impact (Glasgow et al., 1999). Interventions affect not only the population's physical makeup but also the population's psychosocial, medical, educational, and socioeconomic characteristics. To be a compelling study, the sample population must thoroughly represent all these characteristics. This element helps researchers understand if their program will reach those that need it. 
	Efficacy has two elements:  the positive and negative outcomes and the need to include effects on behavior, quality of life, and participant satisfaction (Glasgow et al., 1999). An intervention may be effective in that the data shows the desired effect. However, it is moot if the quality of life is negatively affected, or participant satisfaction is poor. Thus, sharing the adverse outcomes and consequences is essential to making an educated decision regarding the program. Another way to look at the effectiveness is the anticipated and unanticipated effects of the intervention (King et al., 2010).
	Adoption refers to the settings that may adopt the program (Glasgow et al., 1999). Adoption considers both the number of potential settings as well as their characteristics. What percentage of possible settings will represent the intervention accurately or appropriately? Are barriers preventing the program from being used where it is most needed? Will the interested sites be able to disseminate the program effectively? 
	Implementation determines if the program is delivered as intended (Glasgow et al., 1999). Implementation is measured at the individual and setting level, considering both the consistency and cost of delivery. For the individual, is he adhering to the regimens to accurately evaluate the outcome? In the setting, are staff members delivering the interventions as intended?
	Maintenance is the long-term behavioral change resulting from the intervention (Glasgow et al., 1999). Also included under maintenance is how the intervention becomes part of a setting's policy or everyday routine. Will the intervention lead to a long-term change for both the individual and the setting?
	The RE-AIM framework allowed the evaluation of this project in a public health setting instead of just an individual clinic. Heart failure is a global public health problem, and this intervention needed to be evaluated as such. It could not have been considered adequate or successful if it did not reach those affected, become sustainable in their lives as an everyday routine, and have only positive or minimally tolerable adverse outcomes.
Ethical Consideration & Protection of Human Subjects
	There were not any ethical considerations for this project. All heart failure patients of the project site were eligible to be included regardless of insurance, race, age, ethnicity, or gender. All heart failure patients seen in the clinic on the project days and recommended by a provider were eligible to participate. The only exception was those that were non-English speaking. The project site only has one translation device, which must be available for patient visits. The binder also was only available in one language during this project. Patients using sign language with an interpreter were eligible. Informed consent was obtained from each participant.
	There was no potential for nonmaleficence to any of the participants. No names or identifying information was used. A number instead of a name was used to refer to the participants, and insurance information, age, race, and gender were only used for statistical purposes. There was no danger that anyone would be treated unethically during this project.
	The Director of Quality for the health system was the contact for the formal approval process. According to the office manager at the project site, there was no Institutional Review Board process within the health system for this project. The CITI Program module for Social/Behavioral Research Investigators and Key Personnel was also completed. This module provided education on research with human subjects, including special populations such as children and prisoners, and federal guidelines regarding research. In addition, the ePirate account has been activated. The Quality and Qualtrics requirements were met per the course calendar. These determined the need for an IRB process/approval. No further requirements were requested by the university, the health system, or the project site.  

Section III: Project Design
Project Site and Population
	 In rural Eastern North Carolina, there is not a shortage of heart failure patients. Many patients do not prioritize health care until their symptoms limit their ability to work, take care of themselves, or are unmanageable without seeking care. For some, this is due to a lack of insurance or financial means. For others, it could be that the closest providers are up to an hour away and transportation is an issue. Some just do not believe that they need help. This project site serves a challenging population with these socioeconomic barriers to healthcare in an area constantly struggling to keep adequate numbers of providers to meet the population’s needs.
Description of the Setting
	This project was implemented at a rural eastern North Carolina cardiology practice. The practice was part of a more extensive health system comprising a local 350-bed hospital, physician practices, and ancillary offices. Per the health system’s website, there were approximately 250 physicians in the health system.  
	The cardiology practice had three locations, but this project was limited to the largest. There were 16 providers, eight doctors, seven nurse practitioners, and one physician assistant in that office. The practice consisted of general and electrophysiology cardiology, and both were available in this particular office. There were also both non-interventional and interventional cardiologists. The office had a cardiac rehabilitation department as well. This practice could perform echocardiograms, electrocardiograms, vascular studies, and nuclear and exercise stress tests. The health system’s affiliated hospital had a comprehensive cardiac catheterization laboratory, an electrophysiology laboratory, and a hybrid operating room for transcatheter aortic valve replacements and various other procedures. These capabilities allowed cardiology patients to receive comprehensive cardiac care and diagnostics close to home. For those patients that needed care beyond what was offered locally, the health system had good working relationships with multiple regional tertiary care centers to allow for transfers and collaboration. The practice was also affiliated with a cardiothoracic surgery practice. 
Description of the Population
	According to the 2021 Health Needs Assessment for the associated county, the population was 100,720 in 2020, with 35% being a minority and 20.3% being 65 or older. The median family income was slightly below the N.C. state average, with as much as 17.5% of the population living in poverty and 10.5% of those aged 65 and older below the poverty line. Unemployment was 3% above the state average. Fourteen percent did not have health insurance, and 12% only had government health coverage (Medicare, Medicaid, or Tricare). Over 11% of the population had less than a high school education.
The local population varied significantly in age, gender, race, ethnicity, family income, marital status, educational level, and primary language. The county was divided into 72% urban and 27% rural by the 2010 U.S. Census. The county was over 750 square miles. Many rural areas were traditionally lower income, with poor access to healthcare, public transportation, and retail shops for daily staples. For example, per the 2021 Community Health Needs Assessment, the county’s food insecurity affected 15% of the population. There was also a reasonably large migrant, refugee, and immigrant population from all over the world that spoke various languages and dialects of those languages (North Carolina Justice Center, 2013). All these populations were served by this health system and its affiliated physician offices and specialty clinics. Speaking directly to the prevalence of cardiac disease in this county, heart disease was the second leading cause of death between ages 40-84 and the first over age 85 per the above mentioned Community Health Needs Assessment. Although not specific to this county, as many as 25% of the United States population had low health literacy, and North Carolina was ranked 41st in the country in health literacy, with a disproportionate number being elderly, medically underserved, and low socioeconomic status (University of North Carolina Health Sciences Library, 2022).
	This cardiology practice served adult patients with various cardiology diseases and diagnoses. Most patients were upper-middle age to elderly, rural, fixed income, with some form of health insurance, Medicare, or Medicaid. This project focused only on patients diagnosed with heart failure, who spoke English, who did not live in a group facility (skilled nursing facility, assisted living facility, prison), and that consented to participation. Preferably, the participants were not in advanced or end-stage heart failure as the interventions would be less effective.	 
	One potential challenge was getting a variable sample with only a few sporadic days in the office for recruitment. Therefore, the project lead was limited to the patients scheduled for those days. Another challenge was the rotation of providers in the clinic. Due to their need to cover the hospital rounds and procedures, some providers had limited days in the clinic. Therefore, the project days needed to vary weekly to allow all providers to participate. 
	One downside to allowing only English-speaking participants was the omission of most migrant, refugee, and immigrant populations from the project. The non-English speaking heart failure patients were a population that needed continued education and close follow-up as the language barrier prevents a significant challenge. To be a sustainable intervention, the education must be available in various languages in the future, with an available translation service in the clinic.


Project team
	The project team consisted of the project lead, the site champion, the heart failure director, and the nurses at the clinic. The project lead was the Doctoral student that designed this project. This person was responsible for completing the individual deliverables (verbal and handouts), providing information to the other members, documenting the process and outcomes, and overseeing the process. The site champion was a Nurse Practitioner who worked within the practice's general cardiology side. She agreed to work closely with the project lead, share her expertise, and ensure that the process benefited the patients and the practice. The heart failure director was a non-interventional general, board-certified cardiologist. He agreed to fulfill the same duties as the site champion but in a more supervisory role. Finally, the clinic nurses provided any support this project or its patients needed.
Project Goals and Outcome Measures
	The implementation goals were to obtain a variable sample and prove sustainability within time and budget constraints. The outcome goal was to prove that patient-specific education with close follow-up can improve heart failure outcomes by improving patient understanding of their regimen and the disease, repetitive exposure to the information, and an expanded support system and resource availability.  
This section also discusses how the outcomes were measured and broken down for statistical analysis to determine trends and needs based on demographic and clinical data. Each follow-up telephone call used a survey of questions about the participant's home regimen adherence, comfort level with management, and understanding of heart failure. The information was then analyzed using demographic data to determine the intervention’s effectiveness across the sample.
Description of Project Goals
	The goals of implementing this project were to recruit between 15 and 20 participants with varying age ranges, genders, and races. There needed to be enough participants to show whether the intervention was effective and how it varied across the patient population. However, time and budget constraints limited the number of participants. Each participant received an education binder which consisted of the physical binder, a copy of the educational material, and dividers. Time was required to assemble the binders, 20-30 minutes for the initial education session, and the four follow-up telephone calls. The time and budget considerations were limited to the project lead, so the patient sample needed to be manageable. In addition, the included participants needed to be a good representation of the overall population of this clinic (for example, variability among race, gender, insurance, time since diagnosis, and healthcare literacy). 
	Another goal for this project was to be sustainable. Once the project ended, it would be an easy transition if the site chose to continue the process. This project could be expanded to include more tools such as videos, a measuring cup, a scale, or smartphone apps to make it more robust should the clinic choose to do so.
Description of the Methods and Measurement
	The providers helped identify potential participants on the day of the patient's appointment. Those patients were offered the project information and consent to participate at the time of the appointment. Those that chose to participate were given their initial education session and binder at the same meeting. 
There were four telephone follow-ups, two weekly and two bi-weekly, following the initial education session in the clinic. A survey was used that is similar to the Self-Care of Heart Failure Index (Riegel et al., 2019); see Appendix A. The participants were asked questions about self-care adherence, symptom management, responding to symptoms, and patient confidence about their understanding, regimen, and management of heart failure. The answers were analyzed for trends: Did their adherence remain the same, improve, or decline throughout the six-week project? The outcomes were also compared to those with the same age range, gender, insurance category, and race for trends. The results were also evaluated to determine if the program and materials were appropriate for those patients with lower healthcare literacy.
Discussion of the Data Collection Process
	The data was collected via follow-up telephone calls to the participants using a survey regarding participant outcomes, understanding, and adherence to the self-care regimen. The patient's demographic information was limited to name, age, phone number, race, insurance category (private, Medicare, Medicaid, none), and gender. This information was obtained from the patient and EMR if necessary. Treatment plan information was obtained from the EMR and the provider.
	These data points helped determine if the intervention was effective. They also showed if there were differences among races, gender, health literacy levels, and insurance categories. Finally, the data was analyzed by demographic and clinical characteristics to answer several questions which could focus on flaws in the material or additional considerations that need to be made for specific demographics within the population; see Appendix B.
Implementation Plan
Before enrolling patients in the program, all providers in the clinic had a chance to review the educational binder. In addition, the clinic nurses received education on the binder, so they were prepared to answer questions when the project lead was away from the office.
Their providers identified potential participants as needing and possibly being receptive to participating in this project. These patients were presented with the project information and consent at their appointment. The potential participants were allowed to ask any questions they needed to before consenting. After obtaining informed consent, the project lead customized their binder per their provider's instructions and current treatment plan. The project lead then conducted the initial education session following the patient's appointment. 
	Following the initial education session in the clinic, the participant received two weekly and two bi-weekly telephone follow-ups from the project lead. During these calls, their treatment plan, symptoms, self-care adherence and challenges, and any concerns were discussed. The calls concluded with the questions on the survey; see Appendix A. In addition, the patients had the project lead's email address, and the clinic nurses had a cell phone number to contact her for any questions during the project.
	During the implementation phase, any concerns by the patient or project lead that the current regimen was ineffective or the patient was experiencing an exacerbation were immediately communicated to the site champion so a provider could intervene. If the patient was in distress during a follow-up, they were referred to their local emergency room.
Timeline
	The clinic providers and nurses received education on the project at the end of August 2022, and participant enrollment began the first week of September 2022. Recruitment and registration were completed by October 24, 2022, allowing the six-week time frame for completion and a few weeks for data analysis. The final follow-up telephone calls were the week of November 29, 2022. Data analysis was completed before December 5, 2022.

Section IV. Results and Findings
This DNP project aimed to determine if providing heart failure patients with thorough personalized education and close follow-up would improve their adherence to a self-care regimen, improving their quality of life and healthcare outcomes. The following section will outline the project sample's demographics and the project's significant findings.  
Demographics of the Sample
	The sample size for this project was 15 participants. Inclusion criteria for the participants were based on: a heart failure diagnosis, excluding advanced and end-stage heart failure, being seen in the clinic on a day the project lead was also in the clinic, being recommended by their cardiologist, consenting to participation, and English speaking. The demographic breakdown was as follows:
· Age: 30-59 (5); 60-69 (3); 70-79 (4); 80+ (3)
· Gender: Female (6); Male  (9)
· Race: White (8); Black (5); Hispanic (2)
· Insurance: Medicare (5); Medicaid (2); Private (7); Tricare (1)
· Marital status: Married (6); Single (3); Divorced (3); Widowed (3)
Major Findings
	The follow-up survey assigned a score to each answer (Always = 4, Almost always = 3, and so on). The individual scores were then tallied for a total score for the phone call. Significant findings were that women followed a low sodium diet, fluid restriction, and tried to prevent exacerbations better than men. Men scored higher than women in regular exercise, daily weights, monitoring symptoms, and going to the emergency room if necessary. Minorities were found less likely to monitor symptoms, weigh themselves daily, monitor sodium and fluid intake, take medications daily, and recognize subtle heart failure symptoms. There was no significant difference between marital status or insurance demographics. 
	The goal was to determine if the intervention would improve adherence to the self-care regimen. This would be evidenced by consistently increasing scores throughout the project. The scores increased slightly with the first three follow-up calls but dropped for the fourth one. This could be explained by the increased time between phone calls. See Appendix C for a table comparing scores of the four follow-up phone calls. 
	Prior studies demonstrated that structured patient education with a strong support system and close follow-up improved the likelihood of a patient’s success with a heart failure home management program. The results of this project were subtle, which is not unexpected with a small sample size and an abbreviated time frame, but they support these findings. A larger sample size and extended time frame for intervention implementation would increase the generalizability to the larger population.
Significantly, there were improvements in symptom recognition which is vital to heart failure management. If a patient cannot recognize the symptoms of decompensating heart failure,  they likely will not treat it appropriately or timely. In addition, each patient has a unique presentation of decompensation symptoms, so being alert to their symptomatology is vital to its management.
Section V. Interpretation and Implications
	This section explores the feasibility, expense, and benefit of expanding this project. It also examines the implications of expansion for patients, nursing practice, and the health system. Lastly, a dissemination plan is discussed. 
Cost and Resource Management
The most effective way to expand this project would be to establish a heart failure clinic with a dedicated provider. It is not feasible for a provider to see twenty or more patients in a day and spend the time necessary to thoroughly manage all the elements involved with a heart failure diagnosis. Instead, a dedicated heart failure provider could commit more time to educate patients and families, provide close follow-up, monitor patients' progress and response to treatments, and focus on optimizing heart failure patients’ guideline-directed medical therapies and quality of life. Also, having a dedicated provider would improve that provider’s relationship with these patients strengthening the support system for the patient and their family.  
Most of the literature evaluating the success of heart failure clinics focuses on nurse-led clinics. This project could be expanded into a nurse-led clinic with nurses responsible for the education, following up routinely with the patients, tracking their treatment to ensure the elements of guideline-directed therapy are being met, and providing support for the patient and family. However, the patient’s primary cardiologist would still be responsible for their care, severely limiting the time allocated to each patient. 
Appendix D outlines a budget for a heart failure clinic with a dedicated provider compared to a nurse-led clinic. If a dedicated provider saw 3,000 patients/year and kept a third out of the hospital, it could be a savings of well over $10,000,000, with the average hospital stay for a heart failure patient at $15,000 and readmission as high as $25,000 (Patel, 2021). There are many reasons that hospitals never collect what is billed, including patients unable to pay, lowered insurance and government payments, and readmission penalties. This could be a substantial amount on heart failure admissions alone. The cost of prevented hospitalizations helps to support establishing a heart failure clinic. Also, the benefits to the patients, including improved quality of life, would be significant. Patients with close follow-up and a strong support system are more adherent to their self-care regimen and more likely to have improved symptom management. With improvement in symptoms, there is a better quality of life and continued adherence to the self-care regimen.  
A clinic with the dedicated provided would cost $130,000 to $200,000, dependent upon an R.N. also dedicated to the program. A medical assistant could be used for cost savings if a dedicated provider is in place. A program with one dedicated nurse without a dedicated provider could be budgeted for $100,000. Of course, the actual cost would depend on the size of the clinic and the patient population, as this would be directly proportional to the amount of staff required to manage the clinic. The benefits to the patient, practice, and healthcare system support the program's cost. Patients would benefit from closer follow-up, improved symptom management, fewer hospitalizations, and a more robust support system. The other providers in the clinic would benefit because they could see more patients by moving their heart failure patients to the heart failure clinic.
Having a heart failure clinic would also provide more standardized, guideline-driven care to heart failure patients. In addition, having one provider focused on heart failure allows proficiency in this specialty and expert care to be given to this medically complex population. It would also allow for a more personal and trusting relationship between the provider and patients. This relationship could break down the barriers that often hinder effective treatment.
The practice currently has a doctor on call all the time on a rotating schedule. The nurse practitioners and physician assistants do not take calls during the week or over the weekend. The heart failure clinic patients would call the answering service after hours to access the cardiologist on call. If heart failure clinic patients primarily belong to one of the other local cardiology practices, they would also utilize the on-call physician for their respective practice after hours.  
Additional services could also be added at extra cost. For example, several elements could be added to a heart failure program, such as consultations with dieticians, palliative care, cardiac rehabilitation, and care coordination. In addition, cooking classes, a support group, a website, Smartphone Apps, and advance directive resources could be included with varying costs.
Implications of the Findings
The findings of this project highlighted several important implications. First, the patient's support system was strengthened by adding expert staff to the clinic. The patient could contact them via telephone during business hours or the online patient portal with concerns and questions. Second, their home support system was more effective when included in the education and care planning. Third, by including a patient's family/support system in their disease management, they became invested in the patient's success. Finally, a self-care regimen has numerous elements. The support persons helped to keep the patient accountable, became another set of eyes monitoring for symptoms, and provided encouragement when needed.  
Patient understanding improved because the staff could devote more time to education. They also receive more personalized management of their heart failure from a provider dedicated to this chronic illness. These highlight some of the benefits of a heart failure clinic.

Implications for Nursing Practice
	There were also several implications for nursing practice. These include better management of heart failure patients, a change in the nurses' workload depending on the clinic's expectations and workload, and a heart failure binder that would provide the nurses with standardized education for heart failure patients. A cornerstone of nursing is holistic care. That was also a goal of this intervention. A heart failure patient needs more than just medical care to be successful. Therefore, nurses play an integral role in any heart failure initiative and a heart failure clinic.
Implications of the Healthcare System                                                                                                                                                                                                          
The impact on the healthcare system(s) includes better management of heart failure patients, fewer heart failure admissions (potential lost revenue), fewer heart failure readmissions (potential to prevent loss of Medicare reimbursement based on readmissions) and improved publicly reported statistics.
Sustainability 
 This project would best be sustainable as a dedicated heart failure clinic with a dedicated provider. This would allow the provider to be an expert in heart failure management and provide the patients with the appropriate time for thorough education, assessment, and follow-up. Heart failure is a complex diagnosis that cannot be handled adequately in a fifteen-minute appointment slot. Implementing the project as a heart failure clinic could include a support group, cooking classes, dietician consults, a website, cardiac rehabilitation consults, advanced directives, and care coordination with home health, hospice, and palliative care.


Dissemination Plan
This project report and results were presented to the East Carolina University College of Nursing faculty on April 11, 2023. In addition, it will be published in the online repository, The ScholarShip, on or after April 19, 2023. The project site will receive the results on or after April 19, 2023, so they can see the impact a dedicated program could have on managing their heart failure patients.

Section VI. Conclusion
Limitations and Facilitators
	There were a several limitations to this project. The most significant barrier was the limited time the project lead was available at the site. In addition to the limited days at the site, the project lead was limited to the patients scheduled in the clinic on the project days. There were frequent cancellations, reschedules, and no-shows on those days making pre-planning almost impossible, Another challenge was the limited days the providers were in the clinic and the frequent changes to that rotation. Providers rotated through the hospital for rounds and procedures, so they were only in the clinic a few days each week. Therefore, the project lead needed to alternate the days of each week that she was in the clinic to allow each provider to participate.   
	The reliability of the follow-up survey could be skewed based on the truthfulness of participant responses. That is always a risk to rely on a participant's answers without objectively verifying the validity. Many patients will answer with whatever they think is the correct answer. It is essential to involve the patient's support system to keep them accountable to someone other than the provider. It makes the process more personal and attaches meaning to the successes.
	Several elements which became important facilitators of the project's success included the patients being very open and appreciative of the extra education and attention. The patients also enjoyed the close follow-up. Many patients would not have anyone check on them if not for the follow-up telephone calls. They also felt empowered by having the resources to make their own healthcare decisions and being held accountable for those decisions and their successes. In addition, most providers welcomed the extra help with these complex patients.


Recommendations for Others
	A larger sample size would be recommended if this project were replicated. This would allow for more generalizability to the larger population. This could be accomplished with more days in the clinic each week, allowing enrollment of patients admitted to the hospital, and collaboration with cardiac rehabilitation. These measures will help identify more patients that could benefit from the intervention. A more extended enrollment period could also allow for more participants. Including nutrition, care coordination, a support group, and various languages and multimedia educational options would also enhance the intervention and all other aspects of support and education for the patients and families. Finally, a more extended study period with more follow-up appointments would also be beneficial. This would allow for more variation in the results as adherence would probably waiver with a longer timeframe.
Recommendations for Further Study
This project could be replicated in any setting with various medical and community-based populations. Initiating it in an inpatient hospital setting could be beneficial. In that instance, it could be implemented from diagnosis or during exacerbation. From discharge, it could be a week or longer until follow-up. That is more than enough time for a patient to decompensate if they do not have the proper education and tools to prevent it.   Receiving the intervention in the hospital would allow the patient time to read it and ask questions or practice the elements, such as low sodium diet and fluid restrictions, with staff supervision. 
It would also be beneficial in a health department setting as many of their patients face challenges different than the patients in a private clinic. These challenges could include access to specialty medical care,  food insecurities, transportation, cost of medications, lack of support system, and lack of essential resources. This project and intervention can be tailored for various populations in various settings and focused on their unique challenges. 
The educational materials could be translated into different languages encompassing populations in any area. A multimedia version could also expand its reach to those with lower reading or healthcare literacy and sensory limitations such as deafness or blindness.
Final Thoughts
     Heart failure patients that adhere to a comprehensive home regimen have better healthcare outcomes and quality of life. In addition, an individualized education plan likely improves adherence to their home regimen. Increasing patient understanding of their disease, close follow-up, and adherence to their home regimen decreases heart failure hospitalizations, improves healthcare outcomes, and enhances the quality of life. This will lessen the financial burden on the healthcare system from preventable hospitalizations and the burden on these patients and their families from lost work and heart failure-related morbidity and mortality.
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Appendix A
Survey to be used in follow-up telephone calls

	How often do you routinely do the following?
	Never
	
	Sometimes
	
	Always

	Try to avoid getting sick (Wash your hands, wear a mask, get a flu shot)
	1
	2
	3
	4
	5

	Get some exercise (take a walk, use the stairs)
	1
	2
	3
	4
	5

	Eat a low salt diet
	1
	2
	3
	4
	5

	Monitor your fluid intake
	
	
	
	
	

	See your doctor for routine healthcare
	1
	2
	3
	4
	5

	Take your prescription medications 
	1
	2
	3
	4
	5

	Weigh yourself daily
	1
	2
	3
	4
	5

	Pay attention to changes in how you feel
	1
	2
	3
	4
	5

	Monitor for fatigue
	1
	2
	3
	4
	5

	Monitor for swelling in your legs/feet
	1
	2
	3
	4
	5

	Monitor for shortness of breathing doing normal activities
	1
	2
	3
	4
	5

	Keep a record of your symptoms
	1
	2
	3
	4
	5

	How quickly did you notice your symptoms last time you had them
	1
	2
	3
	4
	5

	How quickly did you realize they were related to heart failure
	1
	2
	3
	4
	5

	When you have symptoms, how likely are you to further limit your salt intake
	1
	2
	3
	4
	5

	Fluid intake
	1
	2
	3
	4
	5

	Take a medication
	1
	2
	3
	4
	5

	Call your doctor for advice
	1
	2
	3
	4
	5

	Limit your activity until you feel better
	1
	2
	3
	4
	5

	Go to the emergency room
	1
	2
	3
	4
	5

	How confident are you that you can keep yourself symptom free
	1
	2
	3
	4
	5

	Recognize subtle heart failure symptoms
	1
	2
	3
	4
	5

	Monitor your condition routinely
	1
	2
	3
	4
	5

	Follow your treatment plan
	1
	2
	3
	4
	5

	Evaluate how well a treatment is working
	1
	2
	3
	4
	5



Appendix B
Questions to answer with data analysis
Is this intervention effective as is? 
Are there differences along race and gender lines with adherence to the self-care regimen? 
Are there differences with insurance categories (i.e., do those with Medicare have difficulty adhering to the medication regimen because they cannot afford the medications? 
Do those with Medicaid have trouble with the self-care regimen because of  disability or lack of income for healthy food or a scale for daily weights?)  
Do those with lower healthcare literacy have difficulty understanding the information? 
Would a different or variable delivery systems be more beneficial? 
What are the barriers to adherence, and why do they exist?

Appendix C
Average scores for the follow-up telephone call survey
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Appendix D
Budget for Heart Failure clinic with a Dedicated Provider
Dedicated provider $45/hour x 40 hours/week x 52 weeks/year = $93,600 + $15,000 benefits = $108,600
A dedicated R.N. would be beneficial but not necessary:
$25/hour x 40 hours/week x 52 weeks/year = 52,000 + $15,000 benefits = $67,000
Supplies (binders, dividers, paper, ink) = $18,000/year
Technology (laptop, printer. telephone) = $2,500 
There will be no extra cost for office space if housed in the cardiology clinic.

Budget for a Heart Failure clinic without a Dedicated Provider
A dedicated RN $25/hour x 40 hours/week x 52 weeks/year = 52,000 + $15,000 benefits = $67,000
Supplies (binders, dividers, paper, ink) = $18,000/year
Technology (laptop, printer. telephone)) = $2,500 
There will be no extra cost for office space if housed in the cardiology clinic.
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