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Abstract
Heart failure is a widespread and costly problem in the United States. Heart failure causes hospital readmissions, leading to high costs and poor patient outcomes. Heart failure management with telehealth use in the patient’s home setting is associated with decreased heart failure-related hospital readmissions, increased health-related quality of life, and improved self-care levels. This evidence-based project aimed to increase self-care levels and decrease rehospitalization rates in heart failure patients. The sample size included three adult female community-dwelling heart failure patients. The project setting was an outpatient heart failure clinic in Olathe, Kansas. The outcomes measured were the pre- and post-self-care levels and the number of pre- and post-heart failure-related rehospitalizations over a 12-month post-intervention period. The Self Care of Heart Failure Index measured heart failure-related self-care levels. Rehospitalizations were measured using self-reported participant data for pre- and post-intervention data. The post-intervention heart failure-related self-care results decreased for each participant, as evidenced by a decrease in each section of the SCHFI, p > .05.  The number of heart failure-related rehospitalizations did not change, with one rehospitalization reported in both the pre- and post-intervention periods. Although the desired results were not achieved over the 12 months for improvement in heart failure-related self-care levels or reduction of heart failure-related rehospitalization rates, the implementation of personalized education in the outpatient setting shows promise for improving outcomes for heart failure patients. However, the potential impacts of telehealth are significant, including decreased treatment costs, decreased rehospitalizations, increased self-care levels, and improved health-related quality of life. 


Keywords: heart failure, heart failure-related self-care, heart failure-related readmissions, telehealth, telemedicine, medication adherence, health literacy, health-related quality of life 
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Heart failure (HF) is a chronic progressive disease that negatively affects the heart muscle (Macon & Cherney, 2018). The alteration in muscle function often leads to many symptoms, such as shortness of breath, fluid retention, edema, chest pain, and fatigue. The symptoms accompanying HF have debilitating effects that can cause many adverse health outcomes (Johansson et al., 2021; McHorney et al., 2021; Samartzis et al., 2013). Examples of adverse health outcomes associated with HF include decreased self-care and health-related quality of life levels, as well as increased HF-related hospitalizations, all-cause hospitalizations, and all-cause mortality rates (Johansson et al., 2021; Samartzis et al., 2013) [Appendix A]. The evidence-based practice project focused on improving HF-related self-care levels and reducing HF-related readmission rates by adding telephone-based personalized education sessions to the patient’s existing outpatient (OP) HF management plan. 

Significance of Heart Failure

Heart failure prevalence in the United States (U.S.) population is costly and problematic. Approximately 6.5 million people in the United States are currently diagnosed with HF, and the number is predicted to increase to 8.5 million by 2030 (Fraiche et al., 2017; Kilgore et al., 2017; Murphy et al., 2019; Savarese & Lund, 2017). Additionally, according to Benjamin et al. (2019), the incidence of HF is 21 per 1,000 after age 65. Increased HF prevalence can be attributed to longer life expectancies after diagnosis due to improved and advanced treatment methods extending the life span of HF patients, resulting in a rise in the number of existing HF diagnoses within the U.S. population (Savarese & Lund, 2017). As a result of increasing prevalence and incidence rates, annual HF-related costs are projected to rise to $70 billion by 2030, which is an increase of 127% compared to the mere $30.7 billion spent on HF in 2012 (Fraiche et al., 2017). 

Patients with HF experience changes in their health-related quality of life (HRQoL), which is primarily associated with and affected by the patient’s self-care level (McHorney et al., 2021; Seid, 2020). Heart failure is one of the leading causes of hospitalizations and readmissions in the United States (Srivastava et al., 2019). Furthermore, HF exacerbation is the number one cause of emergency room visits for patients over 65 (Rosen et al., 2017). Readmission rates for HF patients are approximately 60.9% within one year of their initial HF admission, 50% within six months, and 24.8% within 30-days of hospital discharge (Di Sano et al., 2015; Wideqvist et al., 2021). As a result, implementing TH-based interventions for HF patients in the OP setting is essential for decreasing HF-related rehospitalizations and their effects on cost, HF-related self-care levels, HRQoL, and mortality rates. 
Heart failure readmissions are costly. Since the implementation of the Hospital Readmissions Reduction Program (HRRP) by the Centers for Medicare and Medicaid Services (CMS) in 2012, hospitals have been fined roughly $1.9 billion within a five-year timespan (American Hospital Association [AHA], n.d.). The HRRP financially penalizes hospitals if Medicare beneficiaries are readmitted to the same hospital within 30 days (AHA, n.d.). Sandhu and Heidenreich (2019) compared pre- and post-HRRP readmission and mortality rates for HRRP-exposed hospitals (HEH) and critical access hospitals (CAH), which are exempt from financial penalties. After HRRP implementation, the reduction in HEH readmission rates compared to CAH was small, and mortality rates in HEH increased slightly after HRRP initiation (Sandhu & Heidenreich, 2019). Consequently, the effects of the HRRP financial penalty may be both ineffective and costly, especially when compared to penalty-exempt facility outcomes. Due to the high costs and penalties associated with 30-day readmissions, it is critical to discover new methods of OP disease management that will prevent exacerbation and reduce readmission rates.

Despite improvements in patient education techniques and delivery, the overall self-care levels in HF patients could be better (Hsu et al., 2020; Pobrotyn et al., 2021). It is essential that patients not only comprehend self-care techniques but also incorporate them into their daily lives to achieve positive health outcomes. Critical self-care interventions include adherence to treatment orders from a healthcare provider (HCP), medication adherence, diet, exercise modifications, and sufficient monitoring and intervention of HF symptoms (Pobrotyn et al., 2021). Telehealth-based technologies can assist in many aspects of self-care, including symptom recording and management, medication compliance, and ongoing patient education (Nick et al., 2021). Higher levels of self-care can improve patient outcomes (Nick et al., 2021; Pobrotyn et al., 2021; Seid, 2020). Therefore, self-care improvement is a central focal point within the phenomenon of TH integration for patients with HF in the OP setting. 

The global pandemic of the Coronavirus Disease 2019 (COVID-19) quickly changed the approach to managing chronic disease patients within the United States for the foreseeable future. Before COVID-19, telehealth (TH) interventions for outpatient HF management were uncommon, mainly due to the lack of funding from Medicare for nearly all TH-related interventions (Gorodeski et al., 2020). With TH interventions becoming more prominent in the OP setting within the United States, there is potential to reduce hospital readmissions further and improve self-care levels for HF patients by utilizing and implementing technological advances in patient monitoring and management. Telehealth-based patient education sessions have many benefits for both patients and HCPs during the new TH era. The patient can now prevent exposure to communicable diseases such as COVID-19, pneumonia, and influenza by avoiding unnecessary exposure while remaining compliant with disease management in the home setting. 

Local Significance   
According to Saint Luke’s Hospital of Kansas City (2018), the number of hospitalizations for HF is higher in the Kansas City (KC) Metro (33.04 per 10,000 hospitalizations) than in the rest of the state of Missouri (28.36 per 10,000 hospitalizations). Additionally, in 2019, Medicare cut up to 3% of funding at 22 KC-area hospitals due to high readmission rates for chronic patients, including patients with HF (Liberman, 2019). New OP interventions are necessary to control and treat the HF population in the KC Metro to prevent readmissions and improve self-care levels. Telehealth integration into OP management of local HF patients can prevent hospitalizations and emergency room visits by improving self-care levels. Additionally, the integration of TH-based interventions could help lower the KC Metro HF-related readmission statistics and avoid further Medicare funding cuts for local KC hospitals.  
Telehealth-based interventions can improve OP reach to underserved chronic disease patients, especially those in rural settings (McElroy et al., 2020). According to McElroy et al. (2020), rural populations have higher rates of chronic disease, higher morbidity rates, and increased delays in diagnosis due to lack of healthcare access. Telehealth-based interventions could help improve access to HF patients in local rural communities. By improving HCP access, TH interventions could decrease rehospitalization rates and improve overall health outcomes in the rural KC Metro areas and surrounding populations.

Diversity Consideration

The KC Metro is a metropolitan area containing 15 surrounding counties in Kansas and Missouri (Kansas City Area Development Council [KCADC], 2022). In 2021, the racial population of the KC metro was identified as 70% White American, 12% African American, 10% Hispanic, 5% identifying as two or more races, 3% Asian, and 1% identifying as “other” (United States Census Bureau, 2021). According to the United States Census Bureau (2021), 9.7 % of the KC metro population lives below the poverty line. 
The project site was in Johnson County (JoCo), Kansas, located within the KC Metro. In 2022, the racial population of JoCo was identified as 86.2% White American, 8.2% Hispanic, 5.4% Asian, and 5.1% African American, with 5.9% of the county population living below the poverty line (United States Census Bureau, 2022). Compared to the 9.7% of the population in the KC metro living below the poverty line, there is a significant wealth disparity between those residing in JoCo and the KC metro (United States Census Bureau, 2022). Although the project site treats patients throughout the KC Metro, many of the clinic’s eligible HF patients reside within JoCo. Additionally, the racial population within JoCo is less diverse than the KC Metro. Representing the KC Metro population diversity was difficult due to the overall lack of race and socioeconomic diversity within the eligible patient population. 
Problem and Purpose

Heart failure is one of the leading causes of hospital readmissions within the United States population (Rosen et al., 2017; Srivastava et al., 2019). The annual costs associated with HF treatment are overwhelming. Heart failure-related costs are expected to surpass $70 billion by 2030 (Fraiche et al., 2017). If no changes are implemented to current outpatient HF management plans to improve self-care levels and decrease HF-related readmission rates, the results on HF outcomes and HF-related costs could be devastating. As a result, especially those associated with HF readmission rates and associated poor self-care levels, the primary problem statement for the inquiry is as follows: Heart failure-related readmissions are related to poor self-care levels, increased risk of death, and poor HRQoL (Tian et al., 2019). 

Heart failure is a deadly, costly, and miserable disease that affects millions of individuals in the United States. Advanced interventions are necessary to improve the patient’s control of their HF symptoms at home and ultimately improve HF-related self-care levels in the OP setting to prevent rehospitalizations and poor HRQoL levels. The EBQI project aimed to determine if implementing two telephone-based personalized education sessions could improve heart failure-related self-care levels and decrease rehospitalization rates over a 12-month post-intervention period. The intended improvement of this EBQI project was to assist HF patients in strengthening self-care management, maintenance, and confidence levels to improve HRQoL.  
Facilitators and Barriers 

Implementing person-centered TH is a sustainable, cost-effective method of managing HF patients in the OP setting (Pirhonen et al., 2020). The financial impact of HF is tremendous. As of 2017, the mean per-patient cost associated with HF-related hospitalization was $14,631 (Kilgore et al., 2017). Furthermore, the rate of rehospitalization for HF patients is approximately 25 percent within 30 days of discharge, which indicates a cost of around $30,000 for HF treatment per patient within 30 days (Kilgore et al., 2017). The lifetime cost of hospitalizations per HF patient is estimated at $83,980 (Kilgore et al., 2017). HF-associated costs would decrease if HF-related readmissions were reduced. Overall, TH interventions are a practical and cost-effective solution to help assist with the rapidly rising costs associated with HF management. 

Facilitators of the EBQI project include patient support systems, minimal cost, and potential for sustainability. Support systems within the patient’s home can improve outcomes (Fry et al., 2016). Additionally, the cost associated with project implementation is minimal, especially since the technology used for the EBQI project only required using the patient’s personal home or cellular telephone. There were no shareholders identified for this project. 

Several barriers had the potential to affect the outcomes of the EBQI project. The identified barriers included the patient’s willingness to adhere to the recommended interventions provided via the telephone-based education sessions for the 12 months after the personalized education sessions were completed. Additionally, the participants needed to report the correct number of HF-related hospital readmissions during the 12 months for accurate data collection. For example, the patient could report hospitalizations that occurred for reasons other than HF or omit the report of hospitalizations due to HF symptoms. Still, the patient may have believed the hospitalization was due to other causes. Both scenarios could ultimately skew the number of reported HF-related hospitalizations from each participant. Other barriers included the patient’s unwillingness to participate in the telephone-based education sessions, as evidenced by a persistent lack of response to phone calls and follow-up from the project team leader after the initial agreement to participate in the EBQI project. 
Inquiry

In community-dwelling adult heart failure patients, does adding two personalized patient education sessions administered using telephone-based telehealth technology in the outpatient setting improve heart failure-related self-care levels and decrease heart failure-related rehospitalization rates over 12 months? 
Review of the Evidence
Literature Search Strategies


Multiple databases, including PubMed, Ovid, EBSCO, MEDLINE, ScienceDirect, SAGE Journals, and CINAHL, as well as the search engine Google Scholar, were searched to gather relevant data. Key search words included telehealth, telemedicine, medication compliance, heart failure, virtual visits, HF cost, HF-related rehospitalization, self-care, HF health literacy, HF patient education, HF 30-day readmission, and health-related quality of life. Inclusion criteria included community-dwelling adult patients who are predominately independent in their home setting, studies with results that support the inquiry, and interventions taking place in the outpatient setting. The inclusion criteria included adults 18 years or older diagnosed with heart failure and living independently in their homes. Additionally, the participants must have been able to speak and comprehend English, appropriately utilize their telephone for required calls, and must have been entirely independent when performing activities of daily living. Exclusion criteria included research published over ten years ago, interventions applied in inpatient settings, interventions involving patients in assisted living or nursing homes, patients receiving palliative or hospice care, and patients unable to be independent in their home setting (Appendix B). 

Literature Search Results


Overall, 35 research studies were found to both directly and indirectly provide supporting evidence for the five themes derived from the inquiry (Appendix C). Strong supporting evidence was gathered for evaluation. The level of evidence was determined using the Rating System for the Hierarchy of Evidence for an Intervention/Treatment Inquiry (Melnyk & Overholdt, 2019). Out of the 35 analyzed research studies, seven-level I systematic reviews (SR) and meta-analyses of randomized controlled trials (RCTs) supported the inquiry. In addition, eight-level II RCTs, four-level III quasi-experimental trials, ten level IV case-control (4) and cohort studies (6), three-level V systematic qualitative reviews, two-level VI single descriptive qualitative studies, and one level VII expert statement supported the inquiry.  

Synthesis of Evidence

Evidence Themes


A total of 35 research articles were included in the evidence synthesis. Five significant themes supporting the inquiry were identified within the literature. The themes are introduced in order of the strength of evidence that most closely aligns with the inquiry. First, TH use can lead to decreased rates of HF-related hospital readmissions (Almquist, 2017; Aronow & Shamilyan, 2018; Inglis et al., 2015; Pekmezaris et al., 2018; Phelps & Sutton, 2018; Riegel et al., 2016a; Rosen et al., 2017; Srivastava et al., 2019). Second, HF patients with poor self-care levels have poorer outcomes, and self-care improvement is associated with better results (Chew et al., 2019; Daley et al., 2019; Hsu et al., 2020; Leavitt et al., 2020; Lloyd et al., 2019; Seraji et al., 2018; Wonggom et al., 2020; Woo et al., 2018). Third, the utilization of TH for patient education delivery can improve HF treatment adherence levels, and the level of adherence directly affects health outcomes (Aamodt et al., 2020; Gorodeski et al., 2020; Hale et al., 2016; Leiva et al., 2020; Leonardsen et al., 2020; Ruppar et al., 2016; Wu et al., 2019). Fourth, HF patients have decreased HRQoL, and levels can directly affect their health outcomes (Albuquerque, 2019; Knox et al., 2017; Kyriakou et al., 2020; Lewis et al., 2016; Pirhonen et al., 2020; Ryan et al., 2019). Lastly, health literacy levels and the amount of HF-related knowledge can affect patient outcomes (Cajita et al., 2016; Chen et al., 2020; Erunal & Mert, 2020; Fabbri et al., 2018; Riegel et al., 2016b; Zhao et al., 2020). Many studies had multiple integrated themes in the literature; however, each study was synthesized only within its most dominant theme. Therefore, the five themes are firmly embedded in the identified supporting evidence discussed within the synthesis. 
Telehealth Use for Patient Education Can Decrease HF-Related Rehospitalizations


Heart failure is the leading cause of hospital readmissions in the older adult population, with half of the readmissions due to inadequate discharge teaching, nonadherence, or follow-up failure (Rosen, 2017). New interventions for HF patient management in the outpatient setting are crucial for improving outcomes and reducing HF-related rehospitalization rates. Personalized patient education has decreased rehospitalizations and improved self-care levels (Almkuist, 2017; Riegel et al., 2016a; Rosen et al., 2017). Additionally, different TH methods used in the outpatient setting, including non-invasive telemonitoring devices and structured telephone support, can significantly reduce HF-related and all-cause readmissions (Aronow & Shamilyan, 2018; Inglis et al., 2015; Pekmezaris et al., 2018; Phelps & Sutton, 2018; Srivastava et al., 2019). However, there is currently a lack of direct evidence for the efficacy of using TH-based interventions for personalized patient education sessions in the outpatient setting.
Additionally, there needs to be more evidence regarding the efficacy of TH-based education interventions on the long-term health outcomes of HF patients, including HF-related self-care levels and HF-related rehospitalization rates. However, it is hypothesized that due to the efficacy of the interventions individually, the results of using TH interventions for OP patient education will be similar. Ten studies support the inquiry with a dominant theme of decreased HF-related readmission rates associated with TH intervention. 

Multiple new TH-based interventions have been shown to reduce HF-related readmissions in the OP setting. Rosen et al. (2017) implemented a touchscreen tablet and a Bluetooth-enabled scale for 48 HF patients after discharge. The tablets included software designed explicitly for high-risk HF patients with low health literacy levels (Rosen et al., 2017). Additionally, the tablets allowed for HIPPA-compliant video conferencing for the patient and HCP (Rosen et al., 2017). The adherence for the 120-day study was 96% with HF-related and all-cause readmissions decreased significantly (Rosen et al., 2017). 
No evidence-based practice guidelines supporting the use of telehealth for HF patient education and management were identified. The most recent comprehensive, evidence-based practice guideline (EBPG) for HF management was published by the American Heart Association [AHA] and the American College of Cardiology Foundation [AACF] in 2013 (Yancy et al., 2013). The EBPG did not include any evidence supporting or opposing the use of any technology-based disease intervention for HF management post-discharge. However, the results from the most recent systematic reviews and meta-analyses show that telehealth interventions for HF patient management in the outpatient setting significantly improve patient outcomes, and telehealth should be implemented with adult HF patients that meet the requirements in the home setting (Aronow & Shamilyan, 2018). As a result, it is anticipated that technology-based disease management use will be addressed in future evidence-based practice guidelines and implemented in standard outpatient practices. 

HF Patients with Poor Self-Care Levels have Poorer Outcomes; Self-Care Improvement is Associated with Better Outcomes

The self-care ability of a patient with required chronic illness management is directly related to their health outcomes (Lloyd et al., 2019). In relation to the inquiry, self-care improvement will be measured using the Self-Care of Heart Failure Index, which is heavily used and supported within the literature (Hsu et al., 2020; Leavitt et al., 2020; Wonggom et al., 2020). To reduce HF-related rehospitalizations, the patient must be able to complete and record daily tasks sufficiently, implement self-care maintenance and self-care monitoring behaviors, and maintain an adequate self-care confidence level (Chew et al., 2019; Inglis et al., 2015; Seraji et al., 2018; Woo et al., 2018). If self-care and self-efficacy levels are too poor at the time of virtual patient education implementation, patients may not have significantly improved self-care, self-efficacy, hospital readmission rates, or health-related quality of life with the intervention (Chew et al., 2019; Daley et al., 2019; Hsu et al., 2020; Leavitt et al., 2020; Wonggom et al., 2020). 

Many methods help improve self-care levels for HF patients in the outpatient setting. Wonggom et al. (2020) created an avatar educational application for HF patients for outpatient use.  The application was implemented in addition to the usual care for 17 participants, and the control group with 19 participants only received the standard HF outpatient care. The avatar application was easy to use for patients with average and low health literacy levels, and the overall satisfaction for the avatar application was 91.3%. The intervention resulted in significant improvement in heart failure-related knowledge. However, there was no statistically significant improvement in self-care behaviors (Wonggom et al., 2020). 

Hsu et al. (2020) implemented a randomized control intervention that included a self-regulation program in the outpatient setting to improve self-care behaviors. The intervention self-regulation program consisted of one face-to-face education session and 15 to 20-minute telephone follow-up calls once or twice weekly for four weeks (Hsu et al., 2020). The control group received routine outpatient care. The intervention group reported improvements in self-care maintenance, self-care management, and self-care confidence at four weeks; and continued self-care maintenance and management improvement at eight weeks (Hsu et al., 2020). The control group showed no improvement in self-care behaviors at eight weeks (Hsu et al., 2020). Although there are significant differences between the study by Hsu et al. (2020) and the inquiry, the result of the RCT is promising for implementing TH-based patient education sessions. 
Utilization of Telehealth for Patient Education Can Improve HF Treatment Adherence Levels; Directly Affects Patient Outcomes

Despite the many treatments and medications available for managing heart failure in the outpatient setting, poor outcomes, such as hospital readmissions and high mortality rates, are expected and often related to poor self-care levels and medication nonadherence (Hammash et al., 2017). Overall, treatment adherence must be mastered for HF patients to improve self-care behaviors and HRQoL levels. Treatment adherence includes compliance with daily HF-associated activities such as monitoring daily weight and blood pressure, compliance with dietary and fluid restrictions, and total adherence to their prescribed medicine regimen (Ruppar et al., 2016). 

Although each aspect of the treatment plan is essential, compliance with the prescribed medications is arguably the most crucial task for HF patients. As a result, many different types of interventions have been studied for increased levels of medication compliance (Hale et al., 2016; Ruppar et al., 2016; Wu et al., 2019). Wu et al. (2019) created a multi-component intervention to improve medication adherence, including face-to-face education interventions, bi-weekly follow-up phone calls, and a Medication Event Monitoring System (MEMS) cap. The participants were assessed for medication compliance before the start of the study, and patients with less than adequate medication adherence were included as the prospective participants for the randomized control trial (Wu et al., 2019). Medication adherence was measured with objective data using the MEMS cap, which comes with a microchip that stores data on each date and time the medication bottle is opened (Wu et al., 2019). The medication adherence percentage was then calculated using the data retrieved from the MEMS cap (Wu et al., 2019). The intervention group had significantly better medication adherence at the three- and six-week assessments, while the control group had decreased adherence levels (Wu et al., 2019). Implementing a device similar to the MEMS may be beneficial for a better objective method of assessing medication adherence compared to self-reporting to improve patient outcomes.  

HF Patients Have Poor Health-Related Quality of Life Levels; Directly Affects Outcomes

Living with HF can impact patients and their informal caregivers' health-related quality of life (HRQoL) levels (Burdese et al., 2018). Due to the significant lifestyle changes and debilitating symptoms that heart failure can often cause, heart failure patients have an increased risk of experiencing decreased HRQoL (Albert et al., 2017). In addition, Lewis (2016) found that poor HRQoL is strongly associated with worse patient outcomes in the way of morbidity and mortality levels. The heart failure patient's HRQoL level is often directly related to their level of self-care (Albuquerque, 2019; Ryan et al., 2019). Although the HRQoL levels are not being directly measured within the inquiry, it is anticipated that if self-care levels improve, the HRQoL levels will improve as well (Kyriakou et al., 2020)

Like the evidence available for factors affecting self-care, the HRQoL levels vary by person, and the factors affecting HRQoL outcomes are widely diverse. For example, patients with depression can have lower HRQoL levels than patients without depression, even if their self-care and health literacy levels are higher (Chen et al., 2020). Pirhonen et al. (2020) studied the efficacy of patient-centered care on HRQoL levels. It was determined that patient-centered care, meaning the integration of disease management and education tailored to each individual and developed through spending time with the patient, can significantly improve HRQoL and self-care levels (Pirhonen et al. 2020). The results of the study completed by Pirhonen et al. (2020) strongly support the person-centered and personalized education aspects of the inquiry. 

Health Literacy Levels and Amount of HF-Related Knowledge Can Affect HF Outcomes


Health literacy levels and knowledge regarding HF can significantly impact patient outcomes (Cajita et al., 2016; Chen et al., 2020; Fabbri et al., 2018; Riegel et al., 2016b; Zhao et al., 2020). Education is strongly associated with higher treatment compliance levels and better understanding and comprehension of discharge instructions, leading to better overall outcomes (Chen et al., 2020; Fabbri et al., 2018). As a result, baseline knowledge and education levels must be obtained for each patient before implementing any HF outpatient management intervention. Low health literacy increases mortality and rehospitalization rate (Fabbri et al., 2018). Furthermore, low health literacy is directly related to poor self-care (Zhao et al., 2020). If health literacy is not addressed, it is possible that self-care levels will not improve. In addition, low health literacy levels in patients with depression can increase the risk for poor HRQoL and self-care levels (Chen et al., 2020). To improve overall outcomes, health literacy levels must be considered and integrated into education and care management plans (Erunal & Mert, 2020). 


The amount of heart failure knowledge understood and comprehended by heart failure patients can affect health outcomes (Riegel et al., 2016b). Riegel et al. (2016b) assessed the reasons for intentional and unintentional medication nonadherence from 112 patients with data from four qualitative studies. Types of patterns of behavior related to nonadherence were established: rarely nonadherent, frequently nonadherent, intentionally nonadherent, and reformed nonadherent (Riegel et al., 2016b). In patients who are often nonadherent, medication nonadherence is unintentional. Frequently nonadherent patients account for 51% of the included patient population (Riegel et al., 2016b). Knowledge level does affect the medication adherence level. For example, patients frequently nonadherent with their heart failure medications had a knowledge deficit regarding their ability to recognize worsening heart failure symptoms and correlate the symptoms with not taking medication appropriately (Riegel et al., 2016b). In addition, a knowledge deficit was discovered regarding the patient’s understanding of the steps to take if the medication dose is missed (Riegel et al., 2016b). It is essential to examine the patient’s behaviors, health literacy, and self-care levels to ensure they can adequately perform self-care management behaviors if necessary. The evidence supports the inquiry due to the personalized aspect of the telehealth patient education sessions and the ability to directly assess and educate the patient on potential knowledge deficits. 

Evidence Discussion

Summary 

An extensive review of the current evidence reveals that HF-related hospital readmissions and the associated cost are a significant problem within the United States. Within the literature search, 35 articles were utilized to support the inquiry of heart failure-related rehospitalization rates and self-care levels associated with TH use for person-centered patient education sessions over 12 months. Fifty-eight full-text articles were examined and excluded due to lack of inclusion criteria, article date over ten years old, and no direct or indirect evidence supporting the inquiry. Currently, a portion of the existing evidence surrounding the use of virtual telehealth visits in performed the home setting for HF management needs to be more determined in its impact on patient outcomes due to the more recent widespread implementation and integration of telehealth interventions across the United States. Nevertheless, there are many strong clinical studies, as well as systematic reviews and meta-analyses, that report significant benefits from personalized patient education sessions and telehealth use (Aronow & Shamilyan, 2018; Hale et al., 2016; Inglis et al., 2015; Kyriakou et al., 2020; Leavitt et al., 2020; Leonardson et al., 2020; Pekmezaris et al., 2019; Phelps & Sutton, 2018; Rosen et al., 2017; Srivastava et al., 2019). 
Evidence Strength 

Five major themes identified and derived from the inquiry were supported within the literature. First, telehealth use for patient education can lead to decreased rates of heart failure-related hospital readmissions. Second, patients with HF have poor self-care, and self-care improvement is associated with better outcomes. Third, using telehealth for patient education delivery can improve HF treatment adherence levels, and the level of adherence directly affects health outcomes. Fourth, HF patients have decreased HRQoL levels, and their levels can directly affect their health outcomes. Lastly, health literacy levels and the amount of HF-related knowledge can affect heart failure patient outcomes. Many studies had multiple integrated themes in the literature; however, each study was synthesized only within its most dominant theme. The evidence grid allows for rapid comprehension of the strength and depth of individual theme involvement within the synthesized research articles (Appendix D). 
Weaknesses and Limitations

Heart failure is a complex disease process that demands many difficult lifestyle modifications and affects nearly every aspect of the patient’s life. It is well documented that poor self-care, or the refusal to incorporate the necessary HF-related lifestyle changes, leads to worse health outcomes, increased rehospitalization rates, and decreased HRQoL. However, there are not many reproducible methods for improving the self-care levels of HF patients. Among impacting patient aspects, HF patients come from different backgrounds with varied education levels, life experiences, religious views, support systems, and home environments, which can influence their self-care abilities (Daley et al., 2019). No studies have been identified integrating these aspects into implementing telehealth-based personalized education sessions. However, it was anticipated that the data that exists independently for TH and patient education interventions would be similar to the expected outcome for the EBQI project. It was essential to identify each area of the patient’s current HF-related self-care behaviors or treatment adherence that could be improved within the personalized education sessions to decrease the number of HF-related rehospitalizations and improve self-care levels. 
The current published HF research results regarding measured patient outcomes with TH need to be better researched due to the novelty of technology-based OP interventions. However, some existing research states that a multidisciplinary approach is necessary for optimal patient outcomes. An example of a TH-based intervention included in some researched methods is the implementation of telemonitoring (TM). Telemonitoring falls into the category of telehealth but specifically refers to a more select group of technology interventions (Muller, 2023) [Appendix A]. Some examples of TM interventions include telephone-based management, noninvasive TM devices, invasive TM using implanted devices, HF management using downloadable smartphone or tablet applications, Bluetooth-enabled medication bottles, and videoconferencing. With the EBQI intervention relying heavily on self-reported data, it could be beneficial to add TM interventions along with the TH-based education sessions so that the data recorded with TM interventions (ex: daily weight, blood pressure, medication adherence) can be seamlessly monitored daily by the HCP and addressed during TH-based education sessions if necessary. The data integration will ultimately allow for easier decision-making for HCPs when selecting the TM interventions needed for each HF patient in the future. 

Limitations and Gaps 
While a substantial amount of information is known regarding the effects of poor self-care, poor HRQoL, and poor treatment adherence in HF patients, there is limited evidence supporting sustainable interventions that improve HF self-care levels over a long-term period (Chew et al., 2019). A small amount of data is currently available on the cost-effectiveness of TH-based patient education sessions due to the more recent changes to TH use and reimbursement policies. Although not anticipated, the intervention could increase healthcare utilization or hospital readmissions. As a result, implementing TH-based personalized education sessions for HF patients may not ultimately result in cost savings. 

Project Theory

Theory of Self-Care of Chronic Illness

The theoretical model that best correlated with the inquiry involving the reduction of rehospitalizations and improvement of self-care levels in HF patients using telehealth is the Theory of Self-Care of Chronic Illness (TSC-CI).  This theory is utilized in the healthcare setting by determining the method by which self-care is performed in those who are chronically ill (Riegel et al., 2019).  The theory flows logically and applies to the inquiry. Using the TSC-CI within the inquiry, self-care methods will be better understood and integrated into managing HF patients in the outpatient setting (Appendix E).


Instead of using a more situation-specific theory, the project team leader opted for a more broad-spectrum theory for inquiry application. Heart failure patients frequently have other comorbidities to manage daily. Using a broader middle-range theory, the self-care methods can be applied to the patient. Regarding patient outcomes, it is vital to address each aspect of their health.  For example, suppose HF patients are also diagnosed with DM and adequately manage their HF but do not have proper self-care methods regarding their diabetes. In that case, their overall outcome will be poor and readmission rates will increase. Because the TSC-CI was devised from experience caring for HF patients, it is widely applicable to the inquiry. However, adding the generalization of chronic illnesses to the self-care theory also allows patients with comorbidities to optimize their self-care management levels. 

Theoretical Concepts 


The central concept located within the theory is self-care. The definition of self-care identified by the authors includes keywords such as health promotion and management of illnesses (Riegel et al., 2012). According to Riegel et al. (2012), the key concepts include self-care maintenance, self-care monitoring, and self-care management. The three identified theoretical concepts directly relate to the original inquiry concepts of self-care, treatment adherence, and health-related quality of life (Appendix E). Self-care as a concept is different for each patient, especially for those diagnosed with other chronic illnesses. However, there are similarities in self-care methods applicable throughout the continuum of chronic diseases. The recently updated TSC-CI includes the integration of symptoms across the chronic illness spectrum and how the array of symptoms can affect self-care outcomes. 
Theory Applicability and Appropriateness

The Theory of Self-Care of Chronic Illness largely applies to the EBQI project. The main identified concept of the project is self-care, which is also the main concept of the TSC-CI theory. Improvement in self-care has been widely shown to improve overall outcomes for HF patients (Yang & Kang, 2018). In HF, patients are expected to manage their weight, diet, activity level, sodium intake, fluid intake, blood pressure, and HF-related symptoms. If self-care methods are lacking, HF patients may experience symptoms that spiral out of control quickly. Poor self-care can increase readmission rates, depression levels, and worsen HRQoL (Koirala et al., 2019). 
Methods

IRB Approval


Upon submission, the Institutional Review Board (IRB) of the University of Missouri-Kansas City (UMKC) approved the EBQI project. The IRB determined that the project intervention was a quality improvement activity that did not require IRB approval (Appendix F). In addition, proper project approval was obtained from UMKC faculty before implementation (Appendix G). The project site affiliate, Olathe Medical Center, had no IRB for submission. An agreement with Olathe Health Cardiology Services was obtained to allow the team leader to move forward with the project under the supervision and guidance of the project preceptor. 
Ethical Considerations


Permission was obtained by all participating patients for the use of their personal information, including race and ethnicity data, electronic medical record (EMR) data, including previous hospitalizations and comorbidities, and SCHFI results. The participants were informed of the nature of their commitment, the ability to choose whether or not to participate, the description and goals of the study, the patient confidentiality pledge, and the type of data to be collected. Participant confidentiality and privacy was strongly protected throughout the project. The project team leader denies any known conflicts of interest related to the EBQI project. Verbal consent was obtained before data collection and intervention. 
Ethical Concerns 

The site for the evidence-based project, Olathe Health Cardiology Services, is in Olathe, Kansas. As a result, the clinic’s established patients resided throughout the Kansas City (KC) Metro area, but most eligible patients lived in Johnson County, Kansas. The project team leader strived to ensure the patient sample accurately represented the KC Metro population with constant consideration for the importance of ethical concerns throughout the project. However, the clinic’s eligible HF patients that met the inclusion criteria guidelines did not offer a significantly diverse selection of participants, which could impact transferability. 

Project Funding


No outside funding was necessary for the completion of the EBQI project. The project team leader provided the materials and incentives that were necessary for project completion, including personal cell phone use for patient education sessions, patient education materials, including mailed packets of HF education materials received from Olathe Health Cardiology Services, printed copies of mailed pre- and post-intervention SCHFI questionnaires, shipping supplies such as letter-sized and 8x10 sized bubble envelopes, pre-stamped and pre-addressed envelopes used by the participants to return of the completed questionnaire to the project team leader, postal service fees including stamps and postage fees for larger mailed bubble envelopes, and an incentive of $5 gift cards to Starbucks included in the mailed envelopes with the pre- and post-intervention SCHFI questionnaires (Appendix H).  

Project Setting and Participants 

The project occurred through Olathe Health Cardiology Services, located within the KC Metro. The clinic specializes in cardiovascular care, heart rhythm disorders, and electrophysiology (Olathe Health, 2020). The project focused on adult HF patients who received ongoing outpatient care through the clinic and could participate in telephone-based personalized patient education sessions. The expected number of participants was eight. The final number of participants was three. The project team leader completed all patient education sessions, and telephone calls were made to each participant’s preferred telephone number. The telephone calls and education sessions were conducted from the project team leader’s primary residence.  
The participants included in the EBQI project were adults over 18 years old diagnosed with heart failure. Each eligible participant received ongoing outpatient management from the project preceptor at Olathe Health Cardiology Services, was independent in their home, had access to a working home or cellular telephone with adequate cellular service, and spoke fluent English. The exclusion criteria included patients with physical, psychological, and mental barriers that prevented them from adequately participating in telephone calls, patients who were not able to be independent with daily self-care activities, patients who resided in assisted living or nursing homes, patients who were receiving palliative or hospice care, and patients that could not fully communicate in English. Convenience sampling using the clinic’s list of established heart failure patients was used for the project sampling method.
Evidence-Based Practice Intervention
Telehealth use in the outpatient setting for chronic disease management has grown in popularity, especially since the onset of the COVID-19 global pandemic. Telehealth for outpatient management is beneficial for monitoring patient data such as daily weights, medication adherence, and blood pressure readings. Telehealth is a promising method for patient education delivery to chronic disease patients in the outpatient setting (Rush et al., 2018). Although there is not an abundance of evidence explicitly published on the long-term effects of telehealth-based patient education sessions on HF-related self-care levels and HF outcomes, there is promising data for the effectiveness of telehealth as a suitable method for outpatient patient education delivery for chronic disease patient outcomes as a whole (Alkouri et al., 2023; Hanlon et al., 2017; Rush et al., 2018; Valdivieso et al., 2018; Zhu et al., 2020). The EBQI project sought to determine the long-term effectiveness of TH-based education sessions on HF-related self-care levels and HF-related readmission rates of patients in the OP setting. 
The participants were selected from the established patient list at the Olathe Health Cardiology Clinic with assistance from the project preceptor over two weeks. The identified eligible participants were mailed a letter describing the EBQI project. The letter also contained the project team leader’s cell phone number so they may call if they agree to participate. Verbal consent was received from each participant that contacted the team leader, and all questions from potential participants were answered (Appendix I). 
A quantitative, quasi-experimental, one-group, pre-post-test design was used. Due to the rapid changes in heart failure outpatient management methods, the need for telehealth is more pertinent than ever. Therefore, the intervention utilized a telephone-based telehealth intervention, rather than in-person visits, to complete the personalized patient education sessions. The pre-intervention portion consisted of the number of self-reported hospitalizations from the 12 months before the project from each participant and their baseline HF-related self-care scores, which were collected using the Self-Care of Heart Failure Index (SCHFI). The SCHFI was administered to the participants via the United States Postal Service (USPS). 
The post-test portion included the number of self-reported hospitalizations from each participant that took place during the 12 months after education sessions were completed, as well as the results from the SCHFI self-assessment administered via USPS again 12 months after both patient education sessions and follow-up phone calls took place (Appendix J). The SCHFI was issued to the participants for completion before the initial phone call and first education session. After the participants returned their initial SCHFI self-assessments, the project team leader used the responses to determine where each patient’s heart failure-related self-care was predominantly lacking. The project team leader devised an individual education plan for each participant for the initial patient education session using an education outline (Appendix K). Each session was allotted one hour in duration. The project team leader delivered the prepared patient education and asked the patient for verbal and return demonstration as appropriate. Time was allotted for questions and clarification. After the initial patient education session, the information and feedback from the first session were used to plan the second education session (Appendix L). The pre- and post-intervention SCHFI results and the number of pre- and post-intervention hospitalizations were collected using a data collection template (Appendix M). The results were recorded and analyzed to determine the effectiveness of the intervention on HF-related outcomes. 
Organizational Change Process

The evidence-based project was implemented using Lewin’s Change Management Model. The model consists of three stages: unfreeze, change, and refreeze (Belyh, 2015). The different stages were utilized by first unfreezing the patients and their current used methods of HF management and identifying areas where the patient needs self-care improvement. The unfreezing stage included extensive education and reformation of the patient’s current thinking and learning methods based on their initial SCHFI results. The change stage included implementing patient education sessions and discussing the changes needed to be made to the patient’s daily self-care routine. The patient was given personalized education on areas where self-care was identified as needing improvement and ways to improve their self-care levels. The refreeze stage reinforced the importance of new self-care techniques and implementing the new knowledge to continue improving self-care levels and HRQoL beyond project completion.  

Evidence-Based Practice Model 

Larabee’s Model for Evidence-Based Practice Change consists of six steps, including assessment of the need for change, locating significant evidence, critically analyzing the collected evidence, designing the desired changes to practice, implementing and evaluating the practice change, and integrating and maintaining the change (Gawlinski & Rutledge, 2008). The Model for Evidence-Based Practice Change, revised by Larrabee in 2009, was a solid foundation for the evidence-based implementation of personalized education sessions delivered via telephone to HF patients (Gawlinski & Rutledge, 2008). Each of the six steps occurred within the data collection, analysis, and clinical changes due to the outcomes. 
Study Design
A qualitative, quasi-experimental, one-group, pre-test/post-test design was selected to measure the long-term sustained impact of the personalized education sessions on the HF-related self-care levels and hospital readmission rates of each participant. The study design allowed for descriptive data integration to help better identify aspects of the patient’s HF-related self-care that differed the most when directly comparing their pre- and post-SCHFI results.  The study design also allowed for a direct comparison of the number of pre- and post-intervention HF-related hospital readmissions to determine if the telehealth-based education sessions assisted in preventing readmissions throughout the 12 months following the EBQI intervention. 
Project Validity


The validity of the EBQI project was affected by many different variables. It was essential to address both internal and external validity to ensure the integrity of the outcomes. All patients were recruited from the same project site to reduce the risk of selection bias and to promote internal validity. In addition, reliable and valid measurement instruments and tools were used consistently throughout the project. However, internal validity was negatively impacted by several factors. The patients had varying support systems in their homes, which may have affected their outcomes. Furthermore, there may be confounding variables after completing education sessions that affected the individual’s post-intervention results.
External validity was supported by using a project site that treated patients from the entire KC Metro area, increasing the opportunity for integrated patient characteristics, such as socioeconomic status, race, gender, age, and ethnicity. As a result, the intervention would have greater transferability. However, the KC Metro comprises Caucasian and African American persons, which could compromise the external validity. The timing of the EBQI project may also affect the long-term external validity due to the rapid changes to OP management and technology methods due to the COVID-19 pandemic. 

Demographic Data


The participant’s demographic data that could not be found using the EHR was collected using the patient’s self-reported data before the first personalized education session. Data including participant age, gender, race, highest level of education, pertinent past medical history, ejection fraction (EF), and New York Heart Association (NYHA) Functional Classification was collected. The data was collected through the patient’s EHR in addition to the self-reported data. 
Outcomes


The primary outcomes of the EBQI inquiry included the improvement of HF-related self-care levels and the reduction of HF-related rehospitalization rates. If the desired results are achieved, the use of telehealth-based intervention for patient education and management of HF in the outpatient setting could provide supportive evidence for implementation. In addition, using TH-based personalized education sessions could help decrease readmission rates and lower costs by improving participant HF-related self-care levels and overall health outcomes.
Measurement Instruments


The Self-Care of Heart Failure-Related Index (SCHFI) version R6 was used to measure self-care levels among participants (Appendix N). The SCHFI is a reliable and valid tool for the measurement of self-care levels of HF patients (Cameron et al., 2009). The SCHFI can be used at no cost and without permission from the authors (Riegel et al., 2009). The SCHFI is a self-assessment tool comprising 22 questions divided into three sections (Riegel et al., 2009). Section A consists of questions that reflect how frequently the patient participates in self-care maintenance activities. Section B focuses on the frequency of common HF-related symptoms and self-care management interventions. Section C measures the confidence of the patient to perform self-care activities. Section A has a coefficient alpha of .553, Section B has a coefficient alpha of .597, and Section C has a coefficient alpha of .827 (Riegel et al., 2009) [Appendix O]. 
Additionally, the combination of the qualitative and quantitative data supports the validity of the SCHFI (Riegel et al., 2009). The authors do not recommend calculating a cumulative score of the SCHFI (Riegel et al., 2009). Patients completed the self-assessment index before their first patient education session and again 12 months after the final personalized education session. The calculated pre- and post-results from sections A, B, and C were assessed for changes to self-care levels. The results determined the effect of personalized patient education sessions on the patient’s HF-related self-care levels. Rehospitalization rates were measured using self-reported pre- and post-intervention data collected from each participant.  

Quality of Data


An “A priori” power analysis was conducted using the G*Power application to determine the statistically recommended sample size (Faul et al., 2009). The ideal sample size was calculated at 8 using an effect size of 0.9, power of 0.8, and significance level of 0.07. However, the actual sample size was 3. Baseline data was collected from the participants and EHR before the start of the intervention. Collected baseline data included the number of self-reported hospitalizations in the previous 12 months and other current EHR demographic data for each participant. Additionally, the data from the SCHFI was collected at baseline and again 12 months after the last education session. After the 12-month period was complete, the data was analyzed to determine the effectiveness of the intervention on the primary outcomes.
Statistical Analysis Plan

Descriptive analysis was utilized to analyze demographic data. Paired t-tests were used to analyze pre- and post-hospitalization rates and pre-and post-heart failure-related self-care levels. The pre-hospitalization rates were gathered by determining the number of hospitalizations the patient had for HF-related illness 12 months before the intervention. The results of the pre-hospitalization rate were compared to the number of self-reported hospitalizations for HF-related illness during the 12 months post-intervention. The self-care results from the baseline SCHFI were compared to those of the SCHFI administered 12 months post-intervention. The pre-and post-intervention SCHFI administration allowed for the direct comparison of the participant’s outcomes throughout the lengthened post-intervention period to better determine if telehealth-based personalized education sessions could decrease rehospitalization rates and improve HF-related self-care levels over a long-term period. 
Results

Setting and Participants 

The evidence-based quality improvement project spanned from February 2021 to September 2022. The project time frame included a 12-month post-intervention interval from completing personalized education sessions in September 2021 until post-intervention SCHFI questionnaires were mailed and returned to the project team leader in September 2022. The EBQI project occurred through Olathe Health Cardiology Services in Olathe, Kansas. All phone calls, preparation of personalized education sessions, and delivery of personalized education sessions took place at the project team leader’s primary residence. All participant contact was initiated using the project team leader’s cell phone. Each participant’s preferred contact number was confirmed before initial phone contact from the project leader.


The initial project sample size consisted of eight participants, including five males and three females, with ages ranging from 35 years to 82 years. However, the final project sample size number for complete data analysis was three. The ages of the three final participants ranged from 36 to 63 years, with a mean participant age of 54. 
There were many similarities in the demographics of the three final participants. One hundred percent of the participants were female (n=3). Additionally, 100% of participants were White American, had an NYHA classification of III, and reported completing “some college” at minimum for their highest level of education. Sixty-six percent of participants reported having an associate degree, while 33% reported having completed some college. The documented ejection fraction percentages ranged from 31% to 53%, with a mean ejection fraction of 40%. The three final participants had common comorbidities, including HTN and hyperlipidemia, documented in 100% of participants. Other similar comorbidities included 66% of participants with CAD and obesity diagnoses (Appendix M). Overall, the demographics of the final participant group were strikingly similar, resulting in a vastly non-diverse participant group. 
Actual Intervention Course 


The project intervention opted to utilize telehealth visits via telephone calls to conduct personalized education sessions. A quantitative, quasi-experimental, one-group, pre-post-test design was used. The project intervention included two telephone-based education sessions personalized for each participant based on their pre-intervention SCHFI scores and one initial and one follow-up phone call. The SCHFI was mailed to each participant via the United States Postal Service and was returned to the project team leader for analysis before the first education session. Participants participated in a preliminary phone call with the project team leader before the first education session. The initial phone call allowed the project team leader to become acquainted with each participant before the preparation of the first education session. Personalized education plans were then created according to each participant’s SCHFI responses. Each session was allotted up to sixty minutes and was occasionally followed up with an email to the participant. The emails included additional educational information and website links, if applicable. The pertinent information learned through each phone call and any patient feedback was used to plan each subsequent phone call for two education sessions and one follow-up phone call. Twelve months after the education sessions were complete, the SCHFI was re-administered to the participants and compared to their pre-intervention results to determine how personalized education sessions affected their HF-related self-care levels. The number of self-reported hospitalizations during the 12-month post-intervention period was compared to those in the 12-month pre-intervention period to determine if the personalized education sessions affected the number of HF-related hospitalizations. 
Initially, eight participants agreed to participate in the EBQI project and returned their completed pre-intervention SCHFI. Three patients could not be reached. Additionally, two patients could not be reached after completing the preliminary phone call. Ultimately, three patients participated in the project and completed the initial phone call, two education sessions, and one follow-up phone call, and returned the post-intervention SCHFI along with their self-reported HF-related rehospitalizations. As a result, only three sets of pre- and post-intervention SCHFI results and self-reported pre- and post-intervention HF-related rehospitalizations were available for accurate pre- and post-data analysis. 
Outcome Data 
Heart Failure-Related Self-Care Levels


Heart failure-related self-care levels were measured by analyzing and comparing the initial SCHFI results to the SCHFI results from 12 months post-intervention for each participant. Statistical analysis was completed using the instructions provided by Riegel et al. (2009). Per the recommendation of the authors, a total score was not obtained. Using the calculation equation provided by Riegel et al. (2009), the pre-intervention mean score for Section A was 81.103, and the mean post-intervention score was 74.437. The Section B pre-intervention mean score was 60.0, and the mean post-intervention score was 30.0. The pre-intervention mean score for Section C was 63.013, and the post-intervention mean score was 48.187. The mean scores for each section of the SCHFI decreased 12 months post-intervention, with all p levels >.05, resulting in non-statistically significant results. The mean scores indicate that the patients experienced an overall decrease in their HF-related self-care maintenance, self-care management, and self-care confidence. Eight individuals completed the pre-intervention SCHFI. However, only three individuals participated in the entirety of the intervention and returned the post-intervention SCHFI, resulting in missing data for five original participants. 
Heart Failure-Related Hospital Readmission Rates


Heart failure-related readmission rates were measured with self-reported patient data. The participants reported their number of HF-related hospitalizations within the past 12 months before the intervention. For the three final participants, there was one HF-related hospitalization reported pre-intervention. When the patients completed their post-intervention SCHFI, they reported the number of HF-related hospitalizations that occurred throughout the 12 months post-intervention. There was one self-reported post-intervention HF-related hospitalization. The same patient reported both pre- and post-intervention HF-related rehospitalization. Although the number of HF-related rehospitalizations did not decrease, the number did not increase post-intervention, which could imply that the intervention had no impact on HF-related rehospitalization rates over a long-term period. As with the SCHFI results, the HF-related rehospitalization rates were only able to be directly compared using data from the three complete participants. The number of reported pre-intervention rehospitalizations from the other five initial participants that did not complete the intervention was not used in pre- and post-intervention comparison of HF-related rehospitalization results.
Discussion

Most Important Successes


Although the EBQI project did not produce the desired outcomes of improved HF-related self-care levels and reduced HF-related rehospitalizations, valuable knowledge was obtained throughout the project, resulting in takeaway successes from the processes and outcomes. The most important success of the project outcomes includes the discovered importance of frequent follow-up and reassessment of self-care levels with periodic education modifications in HF patients in the outpatient setting. Heart failure-related self-care levels declined when measured twelve months after intervention completion. During the 12-month post-intervention period, HF management consisted of their “usual care,” including HCP-guided HF treatment plans and routine HCP follow-ups. When comparing individual pre- and post-intervention SCHFI results, most patients had lower scores in self-care maintenance and confidence sections compared to their initial pre-intervention SCHFI scores in the same two sections. Since the education sessions were based on areas and topics that the patient initially scored lowest, many of the areas that scored lower on the post-intervention SCHFI were topics that were not addressed or only briefly addressed during the two personalized education sessions and follow-up calls. As a result, the significant importance of frequent self-care reassessments and associated education adjustments are based on the results of the self-care evaluations by providing updated education based on the lowest-scoring self-care behaviors of the SCHFI at regular assessment intervals. 

Study Strengths 

Many elements of the study setting provided support for the intervention. For example, patient education phone calls took place from the primary team leader’s home residence, allowing for greater flexibility when scheduling phone calls with the participants. Additionally, the intervention did not require materials that were not readily available to the project team leader. The completed pre- and post-intervention SCHFI questionnaires were mailed directly to the project team leader’s primary residence by participant use of the pre-addressed and pre-stamped envelope included with the blank pre- and post-intervention SCHFI questionnaires to help ensure a seamless return process for the participants. The constant incorporation of foresight into planning each project element allowed smooth data collection and intervention processes. 
Although statistically significant results were not achieved for HF-related self-care improvement or HF-related rehospitalization rates, 33% of participants reported the personalized education sessions as helpful, and 66% of participants reported that the personalized education sessions were somewhat helpful. One hundred percent of participants verbalized that the telehealth-based intervention was an overall enjoyable experience. It is important to recognize self-care improvement interventions likely to result in positive participant experiences to achieve optimal patient participation and engagement in future telehealth-based interventions studies. The positive feedback received from each participant was an important strength identified within the EBQI project. The positive reaction to TH-based interventions could indicate the willingness of home-dwelling HF patients to participate in future TH-based studies. A positive experience for the participant is an important identified aspect for participation. As a result, researchers may be able to continue assessing different TH-based interventions to definitively determine the best TH-based interventions available for each HF-related health outcome. 
Results Compared to Evidence in Literature

The existing literature does not conclusively identify the best long-term TH-based interventions for consistent HF-related outcome improvement. As a result, the EBQI project looked to determine if the implementation of telehealth-based personalized education sessions would significantly impact HF-related self-care levels and HF-related rehospitalization rates throughout a 12-month post-intervention period. Many telehealth-based studies in the literature have statistically significant results and frequently result in significant improvements in HF-related outcomes such as self-care levels, rehospitalization rates, health-related quality of life levels, and morbidity rates (Koirala et al., 2020; Pobrotyn et al., 2021). 

Additionally, the efficacy of TH-based interventions on HF-related outcomes is typically measured after three months, which routinely produces more significant outcomes (Kuan et al., 2022). The result of no change in pre- and post-intervention hospitalization rates (n=1) is a common outcome of HF-related hospitalizations over 12 months (Di Sano et al., 2015; Valdivieso et al., 2018).  Heart failure patients, even those with perceived HF stability, can experience a decline over time, with similar outcomes to the results of the EBQI intervention (Sabbah, 2017). The decline could significantly impact self-care levels if the patient is unaware of the lifestyle changes necessary to prevent the self-care deterioration risks associated with heart failure disease progression (Koirala et al., 2020; Pobrotyn et al., 2021; Sabbah, 2017).
Limitations

Internal Validity Effects

Overall, the project team leader attempted to minimize and control the effect of internal validity on the project outcomes by recognizing possible sources of confounding factors. The most significant identified confounding variable is the 12-month post-intervention timeframe. Due to the actual project outcomes, it could be determined that the overall regression of HF-related self-care between the pre- and post-intervention analysis directly resulted from implementing the project intervention. However, it is much more likely that the regression of the post-intervention self-care results resulted from confounding factors. For example, the poorer post-intervention self-care outcomes could result from the decision to determine the effect of the intervention on self-care levels after an extensive 12-month period instead of opting to measure the self-care efficacy after a shorter three-month period. 
External Validity Effects

External validity plays a vital role in the ability of the EBQI research results and outcomes to be successfully applied to other settings and HF patient groups. A high degree of external validity maintained within the project would strengthen the impact of the research project on future chronic disease participants and their capability to achieve positive health outcomes with the completion of the project intervention. However, many threats ultimately impacted the external validity of the EBQI project. 

Low population validity ultimately affected the project intervention's generalizability and transferability due to the small, non-diverse sample size of three White American females with a mean age of 54. The data and results obtained from the participant sample would not be easily generalized to a more extensive and more diverse group of individuals due to the significant lack of size and the lack of gender, race, and NYHA functional class diversity within the patient population. However, even if the original sample size of eight had been used, which included an additional five White American males with ages ranging from 35 to 82, the study sample would still not have achieved adequate representation of the general HF patient demographic and the generalizability and transferability of the EBQI results would remain poor. 

Sustainability of Effects and Plans to Maintain Effects


Initially, it was hypothesized that the project intervention was likely to be sustainable due to low costs and straightforward implementation. However, it was quickly revealed that the interventions within the EBQI project would not be sustainable in the outpatient setting in their current form. Despite the small sample size of three participants, the time spent formulating each personalized education session was more than initially anticipated and unrealistic for widespread outpatient implementation. The current project model is not sustainable, with only one individual to create and perform each education session. However, there could be benefits to implementing an altered version of the project for HF patients in the OP setting. If resources were available, the SCHFI could be administered in-office or via USPS to HF patients with patient education tailored to the SCHFI questionnaire responses at follow-up appointments and during follow-up phone calls if the interface is already in place at the outpatient clinic. 

Efforts to Minimize the Study Limitations


Many efforts were incorporated throughout the development and implementation of the EBQI project to minimize the impact of prospective study limitations on the overall outcomes. For example, throughout the development of inclusion and exclusion criteria and convenience sampling process, the project team leader collaborated with the project preceptor to best identify patients that were known to the project preceptor and projected to be able to maintain their ability to manage their HF independently in their home setting throughout the entirety of the intervention and 12-month post-intervention time frame. By using the project preceptor’s knowledge of the health and mental status of the pool of identified participants that technically fit the inclusion criteria, the project team leader was able to avoid the inadvertent inclusion of patients who were not likely to maintain their independence throughout the necessary timeframe needed to complete the project objectives. As a result, the final results of HF-related self-care levels and HF-related rehospitalizations were more likely to be a reliable representation of the realistic effect of personalized education sessions on patients who can control all aspects of their care independently in the home setting over the span of a 12-month period. 

Interpretation

Expected and Actual Outcomes

The desired outcomes of HF-related self-care improvement and decreased hospitalizations still need to be achieved. One hundred percent of participants had decreased post-intervention self-care levels in at least one section of the SCHFI compared to the pre-intervention results.  The findings were likely a result of interference from external factors. For example, participants may have experienced changes in their support systems over the 12-month post-intervention period. Patients with poor or lacking support systems are more likely to have lower self-care levels and poorer health outcomes (Gallagher et al., 2011; Negarandeh et al., 2021; Pobrotyn et al., 2021).

Furthermore, participants could have been affected by new or worsening physical or psychological health problems during the 12-month post-intervention period. Poorer physical and psychological health levels can negatively impact self-care behaviors (Pobrotyn et al., 2021; Schafer-Keller et al., 2021). If participants experienced worsening health outcomes post-intervention, their overall self-care results could have been negatively impacted.  
Intervention Effectiveness 

Although the personalized education intervention did not improve the primary outcomes, the intervention had practical qualities that could be reproduced or modified in future studies.

Unfortunately, many communication challenges occurred with the original five male participants that initially agreed to participate in the project. It was quickly realized that the EBQI study was not exempt from encountering the well-known communication struggles commonly experienced in HF outpatient management. While initially considered a disappointment due to the consequence of the final project sample size dropping from eight to three, the experience was ultimately a positive learning outcome. In reality, the communication issues were a more realistic representation of chronic disease patient management, especially HF patient management, in the OP setting. The project experience regarding communication difficulties could be anticipated in future studies, which would increase their effectiveness by planning for communication errors, beginning with more participants than needed. 

Additionally, the project intervention did garner positive feedback from participants regarding their overall experience and the perceived helpfulness of the personalized education sessions and follow-up conversations with the project team leader. Positive patient experiences could have increased participation and willingness to engage with the project team leader, helped self-care levels, and prevented potential HF-related readmissions in a shorter measured duration. The EBQI intervention would be the most effective in the OP setting conducted by a provider with diverse independent HF patients willing to enact lifestyle changes to help maintain their HF at home. Ideally, the provider would have a manageable patient load and access to staff that could help implement the intervention and assist with data collection and follow-up. 
Intervention Revision 

Several modifications should be made to the current EBQI intervention to increase the likelihood of attaining the expected results. Firstly, the SCHFI should be administered at three-month intervals to constantly monitor for and identify changes in self-care behaviors to provide the most helpful personalized education possible due to changes in SCHFI responses over time. Additionally, the patient’s HF-related self-care levels and rehospitalization rates should be collected for evaluation and analysis at each three-month interval to identify any potential self-care trends and determine the short-term and long-term effectiveness of the intervention modifications over shorter time intervals. Finally, the last modification involves including a more extensive and diverse sample of HF patients that better represents the general HF population to improve the EBQI generalizability. With the addition of proposed modifications, there is a higher chance that the primary objectives will be achieved. 
Expected and Actual Impact on Health System, Costs, and Policy 


The expected impact of the EBQI intervention was significantly different from the actual impact. The expected impact of the intervention was a decrease in HF-associated costs due to the expected reduction of HF-related hospital readmission rates, which would lower hospital admission-associated healthcare costs and positively impact the health system by keeping HF patients out of the hospital by improving their HF-related self-care levels. Unfortunately, the actual impact does not include any aspects of the expected impact. However, the number of pre- and post-intervention hospital readmissions remained the same, so no costs or health system impacts were incurred with the EBQI intervention. Ultimately, no positive or negative impacts occurred on cost, policy, or the health system with EBQI intervention implementation. 

The EBQI intervention in its current state would not be an economically sustainable option for outpatient clinics due to the significant time commitment for personalized education creation, delivery, and follow-up needed for each HF patient. Regarding material use and sustainability, the project intervention is economically savvy with low materials cost. The incentive is not required. Additionally, the SCHFI is free to use and could be administered to future participants via email, which would avoid paper waste and cut printing costs. 


The actual cost of the study was higher than the estimated cost value, but the overall project implementation costs were minimal. The extra cost was mainly incurred with the decision to mail the pre- and post-intervention SCHFI questionnaires instead of using electronic administration. The project team leader also included a $5 Starbucks gift card incentive for each participant, which would not be necessary if the project was replicated (Appendix H). The study had no funding sources outside the project team leader.
Conclusions

Heart failure management with TH use in the outpatient setting is associated with decreased hospital readmissions, improved self-care levels, and an increased HRQoL. In addition to the patient’s usual HF management methods to improve their HF-related outcomes, the use of TH-based personalized education sessions is strongly supported within the literature. By implementing a TH-based intervention for outpatient HF management, there is potential to achieve improved self-care and HRQoL levels, decreased HF-related readmissions, improved health literacy levels, and improved control over HF symptoms.  

Additionally, a strong self-care ability is directly associated with health literacy, level of knowledge, and health outcomes. By decreasing HF-related rehospitalization rates, the costs associated with HF patient management will decrease, making telehealth a sustainable, practical, and valuable intervention that should be implemented for eligible chronic HF patients in the outpatient setting (Bocchi et al., 2018; Inglis et al., 2015; Kuan et al., 2022). 
Future study is necessary to determine telehealth interventions' long- and short-term effects on HF-related patient outcomes, especially as technology-based interventions rapidly evolve. Although the intended improvements of the EBQI intervention were not ultimately achieved, the synthesized evidence directly supports the inquiry regarding the use of telehealth for HF-related readmission reduction, an increase in self-care abilities, and improvement of treatment adherence in the outpatient setting. 
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Appendix A

Definition of Terms

Health-Related Quality of Life: A person or group’s perceived mental and physical health and well-being over a period of time (Centers for Disease Control and Infection, 2018). 
Heart Failure Exacerbation: A clinical diagnosis that consists of at least one of the following symptoms: dyspnea on exertion, fatigue, paroxysmal nocturnal dyspnea, orthopnea, cough, weight gain, and abdominal swelling (Feiz et al., 2015).  
Heart Failure-Related Self-Care: Refers to behaviors developed by patients with heart failure to maintain their health status and decision-making skills regarding worsening or new heart failure-related symptoms (Aamodt et al., 2020).  
Technology-Based Heart Failure Management (Also Referred to as Telemonitoring): The use of information and communication technologies to monitor and communicate items related to a patient’s health status between geographically separated individuals, such as patients and physician offices (Pandor et al., 2013). 
Telehealth (Formally Referred to as Telemedicine): The use of telecommunications, such as computers, tablets, and mobile devices, to provide health care and information across distances. Telehealth is an umbrella word encompassing different types of technology-based interventions, including telemonitoring (Mayo Clinic Staff, 2020). 
Virtual Visit:  Clinical interactions in the healthcare setting that do not involve the patient and healthcare provider being present in the same location at the same time. Most often refer to interactions involving a video conference between the patient and provider (McGrail, Ahuja, & Leaver, 2017). 
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	Telehealth v(TH) use can decrease HF-related rehospitalizations in HF patients.
	Patients with HF have poor self-care; self-care improvement is associated with better outcomes.
	Utilization of TH can improve HF treatment adherence levels; it directly affects outcomes.
	Heart failure (HF) patients have poor health-related quality of life (HRQoL) levels; Levels directly affect health outcomes.
	Health literacy levels and the amount of HF-related knowledge can affect HF patient outcomes.
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Appendix D
Review of Evidence Table

PICOT: In community-dwelling adult heart failure patients, does the addition of two individualized patient education sessions administered using telehealth technology in the outpatient setting decrease heart failure-related rehospitalization rates and improve heart failure-related self-care levels within a 12-month period? 
	First author, Year, Title, Journal
	Purpose
	Research Design1, Evidence Level2 & Variables
	Sample & Sampling, Setting
	Measures & Reliability (if reported)
	Results & Analysis Used
	Limitations & Usefulness

	Theme 1: Telehealth (TH) for patient education use can decrease heart failure (HF) related hospitalizations in HF patients. 

	Srivastava (2019). Impact of patient-centered home telehealth program on outcomes in heart failure. Journal of Telemedicine and Telecare. 
	Determine if telehealth monitoring would decrease patient outcomes over a one-year period. 
	Quantitative. Retrospective case-control study.

Level IV. 

Admissions for any cause, HF admissions, total hospital days per pt, avg length of stay per admission, urgent care and ER visits, and PCP visits. 
	Retrospective analysis was completed on 197 heart failure patients after completing one year of telehealth monitoring mandated at a VAMC. The 197 patients were also compared to a control cohort of 870 patients who did not enroll in telehealth. 

Convenience sampling. 

One VA Medical Center. 
	Cardicom telehealth unit used for telemonitoring component. 
	Total hospital days per patient reduced in HT group during monitoring. HT group had lower total admissions and length of stay during HT monitoring compared to year prior. 

t-test, chi-square, Fisher’s exact test. 
	This study takes place at a single VA hospital with a predominantly male patient group. 

Retrospective study shows significant improvement during year with mandated telehealth. 

	Aronow (2018). Comparative Effectiveness of Disease Management with Information Communication Technology for Preventing Hospitalization and Readmission in Adults with Chronic Congestive Heart Failure.  Journal of the American Medical Directors Association. 
	Determine effectiveness of telehealth for HF patients in regard to mortality and rehospitalization.
	Quantitative. Experimental. Systematic Review with Meta-Analysis 

Level I.

Noninvasive communication technology and usual care. 


	Data from 2 meta-analyses and 58 published and un-published RCTs were reviewed and analyzed.

 Relevant studies that were published up until March 2018 were searched for in PubMed, EMBASE, Cochrane Library, and www.clinicaltrials.gov
	N/A 
	Moderate-quality evidence shows a decrease in all-cause mortality and HF-related admissions with use of complex telemonitoring and structured telephone support. In addition, the review has policy implications- TH should be reimbursed to be available to all adults with chronic HF. Additionally, the review has clinical practice implications- clinicians should offer post-discharge TM to all chronic HF patients discharged to the home setting. 
	Further studies need to be completed to test the efficacy of telehealth intervention vs. telehealth intervention to determine the most effective type. 

Provides significant evidence to support use of TH for all HF patients in the outpatient setting.

	Pekmezaris (2018). Home telemonitoring in heart failure: A systematic review and meta-analysis. Health Affairs.
	Examine impact of the duration of intervention on outcomes, compare TM versus usual care including ER and frequency of inpatient use and mortality, determine extent of which home care moderates’ effect of HTM.
	Quantitative. Systematic Review and Meta-Analysis.

Level I. 
	26 studies were included in the SR and meta-analysis. 2,506 participants received interventions, and 2,417 were control group members. 
	N/A. 
	P-values, OR effect sizes, Random-effects model, Heterogeneity measured with Q and I^2. Meta-regression analysis. 

HTM was not associated with a decrease in odds of HF-related rehospitalizations at 180 days.
	Telemonitoring must be coupled with other aspects must be integrated into patient care to improve outcomes in the future. 

	Phelps (2018).  Structured telephonic consultation to decrease heart failure readmissions. MEDSURG Nursing.
	Determine the effectiveness of telephonic consultation for self-care instruction review post-discharge to reduce 30-day readmission rates
	Quantitative. Case Control.

Level IV. 
	Data was analyzed from the Patient Advisory Nurse Department associated with the Central Texas Aging and Disability Resource Center from 2015 and 2016 to determine if telephone consultations made within 48 hours of discharge helped to reduce the number of 30-day readmissions in heart failure patients. 

2015: 374 patients, 82.5% successful contact within 48 hours, 21% readmitted within 30 days. 

2016: 347 patients, 87.7% within 48 hours, 15.27% readmit within 30 days. 
	N/A  
	Two-sample t-test to compare 2015 and 2016 data. 

P=0.0534 (p<0.05, 95% confidence interval). 

Although there was a reduction in 30-day readmissions, the reduction was not statistically significant. 
	Small sample size with only one site. 

Cannot contribute reductions in readmissions solely to education follow-up calls. 

Time frame for follow-up calls (24 and 48 hours) inconvenient for patients, decreases participation and receptiveness. 

Education delivered via telephone post-discharge can help reduce readmission rates. 

	Almkuist (2017). Using teach-back method to prevent 30-day readmissions in patients with heart failure: A systematic review. MEDSURG Nursing.
	Determine the role and effectiveness of teach-back education method to reduce 30-day readmissions. 
	Quantitative Systematic Review of RCTs, Cohort Studies, and Case-Control Studies. 

Level III. 
	Five articles and one meta-analysis were reviewed in detail. 
	N/A. 
	Two studies showed statistical improvement in self-efficacy with teach-back method (p=0.0026, p<0.001), and one showed statistical improvement in med adherence (p<0.001). One article showed statistically sig reduction in 30-day readmissions (p=0.02)
	Teach-back method allows for identification of patients who need more extensive education. 

Results not conclusive but show positive outcomes with teach-back method use. 

	Rosen (2017). Telehealth protocol to prevent readmission among high-risk patients with Congestive Heart Failure. The American Journal of Medicine. 
	Determine effect of telehealth on the readmission rates of high-risk heart failure patients. 
	Quantitative. Quasi-Experimental. Controlled cohort. 

Level III. 

Admissions and readmissions due to heart failure. 
	50 heart failure patients. 

Convenience sampling. 

Managed care organization in Pittsburgh, PA
	Patient Health Questionnaire-2 (depression); Mini-Cognitive Battery (cognitive impairment); LACE [length of stay/acute admission/comorbidities/

ED visits] scoring tool (readmission risk)
	Mann-Whitney U tests, nonparametric testing, McNemar test of 2 binary outcomes

Median adherence for the remaining 48 pts was 96%. 50% reduction in HF-related readmissions. 
	Excellent adherence rate to telehealth protocol is promising for use. 

Smaller cohort size. 

More rigorous research design is needed. 

	Riegel (2016a). Effectiveness of motivational interviewing in decreasing hospital readmissions in adults with heart failure and multimorbidity. Clinical Nursing Research.
	Test effectiveness of motivational interviewing to decrease rehospitalizations. MI is pt centered therapeutic approach effective for people who do not see any reason to change, have no confidence they can change or both. 
	Quantitative. 

Randomized Controlled Trial. 

Level II. 
	100 hospitalized patients into randomized 2:1 ratio (intervention n=70; control n=30). 

Randomization performed using minimization

Patients had at least one other comorbidity along with HF. 

MI was delivered via a telephone call in an outpatient setting. Intervention group had 3-4 phone calls for MI during the study.
	Self-Care of Heart Failure Index (SCHFI)  
	21 out of 70 (30%) of the intervention group readmitted within 30 days

13 of 30 control group (43%) readmitted within 30 days. 

The pts readmitted for non-HF reasons were more likely to have diabetes or anemia. Age also was a predictor of non-HF readmission, with younger patients having more readmissions.

Reduction of non-HF readmissions was statistically lower in the intervention group (p=0.03). 


	Beneficial method of improving outcomes in patients with multimorbidity.

Important to promote self-efficacy. 

May not apply to all variations of morbidities. 

	Inglis (2015).

Structured telephone support or non-invasive telemonitoring in patients with heart failure. Heart.  
	Compare the effectiveness of structured telephone support to non-invasive TM to standard practice.
	Systematic Review of RCTs. 

Level I.

(Primary)

All-cause mortality, all-cause rehosp, and HF-related rehosp. 

(Sec.)

Length of stay, HRQoL, cost and cost-effectiveness, adherence, self-care, knowledge, pt acceptance of intervention.
	A total of 41 studies included in the SR

(exact total of patients not listed). 

Cochrane review. 
	Five sub-group analyses to look for heterogeneity (no result). 
	NITM reduced HF-related readmissions by 29% over 8 studies and 2148 participants

NITM provides significant benefits for HF patients. 

NITM improves self-management and outcomes of HF pts
	At the time of the update SR of available RCTs, 34 ongoing studies were underway. It is possible that if updated with current evidence, outcomes would differ.

	Theme 2: Patients with HF have poor self-care; self-care improvement is associated with better outcomes.

	Hsu (2020). The effects of a self-regulation program on self-care behavior in patients with heart failure: A randomized controlled trial. International Journal of Nursing Studies. 
	Investigate effects of self-regulation program on self-care behavior in HF patients 
	Quantitative. Randomized Control Trial. 

Level II. 
	82 patients from the cardiovascular outpatient department in northern Taiwan 

(intervention n = 41; control n = 41). 

Intervention group had 4-week self-regulation program with one 20-30 min individual session and 15-20-minute telephone follow-up sessions 1-2 times per week for 4 weeks. Control group received regular outpatient care.
	SCHFI at baseline, 4 weeks, and 8 weeks. 
	Intervention group showed improvement in self-care maintenance, self-care management, and self-care confidence score at 4 weeks. Showed improvement in self-care maintenance and confidence again at 8 weeks. Control group showed no significant difference at 4- or 8-week intervals. 
	Self-regulation programs can improve self-care levels. 

Study did not take place in the united states, which could potentially affect the ability for replication of results. 

	Leavitt (2020). Testing the effect of a home health heart failure intervention on hospital readmissions, heart failure knowledge, self-care, and quality of life. 

Journal of Gerontological Nursing.
	Test a researcher-developed home health nurse HF intervention (CareNavRN) on 30-day readmit rates, HF knowledge, self-care, and QoL. 
	Quantitative. 

Randomized Controlled Trial. 

Level II. 

Readmission rates, HF knowledge levels, self-care level, and QoL levels. 
	40 older adult patients were recruited from a 400-bed not-for-profit hospital in SE united states. Pts had primary or secondary diagnoses of HF and were randomized into intervention (n = 19) or control (n = 21) groups. 
	Dutch HF Knowledge Scale (Cronbach’s alpha = 0.62). 

Self-Care of Heart Failure Index (section A alpha = 0.55; section B alpha = 0.60; section C alpha = 0.82). 

Minnesota Living with HF Questionnaire (Cronbach’s alpha >0.80 for all scale items)
	Hospital readmissions were less in the intervention group but were not statistically significant. 

HF knowledge improved significantly in the intervention group (p = 0.043) 

Self-care maintenance (p = 0.071) and self-care management (p = 0.480) improved in both groups. Self-care confidence improved significantly in the intervention (p = 0.003). QoL improved significantly in the intervention group (p < 0.001) and significantly predicted readmission likelihood in both groups X2[1] = 3.86; p = 0.049; Nagelkerke R2 = 0.17
	Small sample size. Although readmissions did improve, # was not statistically significant. 

Significantly improves HF knowledge. Can be implemented possibly via telehealth instead of the face-to-face initial visit. 

Nurses need specialized training to administer CareNaveRN interventions. 

	Wonggom (2020). Effectiveness of an avatar educational application for improving heart failure patients’ knowledge and self-care behaviors: A pragmatic randomized controlled trial. Journal of Advanced Nursing. 
	Evaluate the effectiveness of education using avatars for improving patient self-care and knowledge level.
	Quantitative. Pragmatic Randomized Control Trial. Multicentered.  

Level II. 

Self-care and HF-related knowledge. 
	36 patients recruited from 3 HF outpatient clinics in South Australia 

(Intervention n = 17; Control n = 19). 

Intervention received usual care plus tablet with education avatar pre-installed. Pts were taught how to use it by a nurse before being discharged from the hospital and were told to use the app as much or little as they wanted for 90 days. 

47.2% of pts had dx of HF for > 5 years. 
	Self-Care of Heart Failure Index (SCHFI)

Dutch Heart Failure Knowledge Scales. 
	At 90 days, the intervention group had statistically higher scores on Dutch Heart Failure Knowledge Scale (22.2% vs 3.7%; p = 0.002). 

No statistical difference in self-care levels at 30 or 90 days
	Small sample size. 

Study not completed in the united states; however, the intervention could most likely be easily implemented in the US. 

Could be used in inpatient and outpatient settings. 

Avatar education application had a 91.3% satisfaction rate. 

	Chew (2019). Motivation, challenges, and self-regulation in heart failure self-care A theory-driven qualitative study. International Journal of Behavioral Medicine. 
	The temporal self-regulation theory was used to explore HF participants’ motivations, challenges, and personalized self-regulation strategies to enhance SC. 
	Descriptive Qualitative Study. 

Level VI
	17 patients were purposefully recruited from outpatient and inpatient settings at Singapore hospital. 

Face-to-face interviews were conducted with each patient lasting 15 to 42 minutes. Interviews were audiotaped and transcribed.  
	Transcriptions were analyzed systematically using the 6-phase thematic analysis by Braun and Clark (2006)
	Five themes and 12 subthemes were identified from the data to answer the 3 research questions (motivators for performing HF self-care, barriers of performing self-care, self-regulation techniques to overcome barriers to self-care). 
	Not performed in the United States, so themes resulting from research questions may differ significantly. However, the overall design is applicable and could be replicated in the United States. 

Further research is needed to help guide interventions for self-care. 

	Daley (2019). Knowledge among patients with heart failure: A narrative synthesis of qualitative research. Heart & Lung. 


	Determine the aspects of patient knowledge that affect self-care levels and outcomes. 
	Qualitative synthesis. Non-experimental. 

Level V. 

Patient HF knowledge. 
	Analysis of 73 eligible studies that addressed patients’ knowledge of heart failure. 

4 databases and multiple key words searched. 
	Findings were synthesized by an iterative coding process and reported following ENTREQ criteria. 
	5 major emerging themes related to HF patient knowledge: content, development, application, communication, and experience 
	Themes offer the patient-centered perspective of HF knowledge that can complement the predictor of clinical outcomes.
Level of knowledge and identification of knowledge gaps must be assessed for HF patients. 

	Lloyd (2019). The Penn State Heart Assistant: A pilot study of a web-based intervention to improve self-care of heart failure patients. Health Informatics Journal. 
	Conduct a test to determine the effectiveness of an application for tablet/computer to improve self-care in HF patients.  
	Quantitative. Prospective, Non-randomized Pilot study. Experimental.

Level III. 

Medication intake, daily weight, and exercise. 
	12 heart failure patients were recently discharged from the hospital.

Convenience sampling. 

Penn State Health Milton S. Hershey Medical Center.  
	Linear random coefficient models for the relationship between weight, exercise, and time. 
	Daily compliance for weight and exercise was measured at 84%. 

No weight gain for 30 days; weight was reduced 5 lbs.

Daily activity time increased by 2.4 min. over a 30-day period. 

66% of the patients took at least 75% of their meds daily. 


	Significant findings allow for evidence for the green light on the RCT study. 

Feasible method of self-care for HF pts. 

Large number of patients approached for the pilot study were excluded due to lack of internet access at home. 

Small sample size.  

	Seraji (2018). Effect of education on practice and knowledge rate of hospitalized heart failure patients regarding their self-care behaviors and methods. Journal of Research and Health.
	Determine the effects of education on HF-related self-care behaviors. 
	Quantitative. Quasi-experimental. 

Level III. 

Self-care behaviors and knowledge levels. 
	140 hospitalized heart failure patients in Cardiology and CCU units. 

Convenience sampling. 

Two hospitals in Zahedan (east Iran). 
	HF Questionnaire, questions on knowledge and self-care included. 

Cronbach alpha of 0.81; correlation coefficient 0.86 
	Intervention group tested higher on self-care behaviors. 

Paired t-test, mean, standard deviation. 
	Emphasizes the importance of education for heart failure patients regarding self-care outcomes. 

Intervention took place in Iran, unsure about the transferability of the results to the United States. 

	Woo (2018). Patient factors associated with the initiation of telehealth services among heart failure patients at home. Home Healthcare Services Quarterly. 
	Explore patient factors associated with the initiation of telemedicine intervention for heart failure patients in the home setting. 
	Quantitative. Non-Experimental Cohort Study.

Level IV. 

63 variables were examined (5 socio-demographic; 13 for effort expectancy [EE]; 45 for facilitating conditions [FC]. Language added. 
	2,832 patients referred for telehealth services were included in a cohort study. 

Convenience sampling. 

Patients are referred for telehealth through a large NFP home care agency in the US. 
	OASIS-C [outcome and assessment information set] was obtained on each participant. Comprehensive data set that collects info on approx 100 items r/t pt’s demographic info, clinical status, functional status, and service needs. 

Authors state that the reliability of data collected using OASIS is “reliable,” but no numerical reliability figure was given. 
	t-tests, chi-square tests, bivariate analyses, ANOVA, Hosmer-Lemeshow tests were used to examine goodness-of-fit models. 

Telehealth initiation rate of the sample was 29.5%

Factors associated with initiation include functional status, anxiety level, education provision by HH nurse, caregiver support, and sociodemographic. factors. 
	Factors that affect telemonitoring initiation were discovered. For example, functional limitations were found in 60% of HF patients, which has been reported as a serious barrier to self-care in HF pts. Screening for functional disabilities can allow for modification to TM, if necessary, to ensure self-care will not suffer as a result of not initiating TM intervention. 

	Theme 3: Utilization of telehealth can improve HF treatment adherence levels; directly affects health outcomes.

	Aamodt (2020). Self-care monitoring of heart failure symptoms and lung impedance at home following hospital discharge: Longitudinal study. 

Journal of Medical Internet Research. 
	Determine feasibility of lung impedance measurements and symptom diary to monitor HF daily symptoms for 30 days post-discharge and determine daily changes in HF symptoms of pulmonary edema, lung impedance, and if SC improves over time while using self-care monitoring tools. 
	Quantitative. Longitudinal Cohort Study. 

Level IV. 
	10 patients were used from cardiology wards at 2 university hospitals: 1 in Norway and 1 in Lithuania 

NYHA classes III and IV only 
	Memorial Symptom Assessment Scale- Heart Failure (adapted from original MSAS for cancer pts): Cronbach’s alpha 0.73-0.91

European HF Self-Care Behavior Scale (Cronbach’s alpha = 0.87). 
	Self-care behavior scores improved significantly (p = 0.007) from 56 at discharge to 81 30-days later. 
	The study was conducted in Norway and Lithuania, which have different incomes and HF prevalence. The United States has a higher HF prevalence but could potentially be replicated with similar results. 

	Gorodeski (2020). Virtual visits for care of patients with heart failure in the era of COVID-19: A statement from the Heart Failure Society of America. Journal of Cardiac Failure
	Discuss the implementation of virtual visits in lieu of ambulatory clinic visits due to precautions caused by COVID-19. 
	Expert Opinion from Heart Failure Society of America. 

Level VII. 
	N/A. 
	N/A. 
	N/A. 
	VV’s have the potential to save time and cost, as well as improve compliance for outpatient visits from patients due to ease of interaction. 

	Leiva (2020). Innovation in ambulatory care of heart failure in the era of Coronavirus Disease 2019. Heart Failure Clinics. 
	Discuss the existing therapies for outpatient heart failure management and address the gaps where new interventions may be needed. 
	Quantitative. Single Descriptive Study. 

Level VI. 
	Data from the CHAMP-HF, CHECK-HF, and QUALIFY studies examined for gaps in guideline-directed medical therapy (GDMT)
	N/A 
	N/A
	Ambulatory care measures are more important than ever. It is important to address areas with patients and work with other interdisciplinary team members to ensure patient outcomes are adequate, especially during COVID-19 times. More studies are needed on how to best engage and empower patients to utilize new technologies and interventions.

	Leonardsen (2020). Patient experiences with technology enabled care across healthcare settings: A systematic review. 

BMC Health Services
	Summarize empirical studies exploring patient experiences with technology-enabled care (TEC). 
	Qualitative. Systematic Review of Qualitative Studies. 

Level V. 
	69 records were screened in full text, with 21 studies included in the qualitative analysis. 
	N/A. 
	Patients’ experiences with TEC related to increasing independence. Some grew frustrated with technical difficulties and challenges, leading to negative experiences. Pts did feel more empowered and felt more safe and self-efficient. Patient participation with TEC is crucial to outcomes. 
	The future of medicine will involve TEC. It is important to understand the patient perception of TEC so that it may be best used in the outpatient setting to yield maximum participation. 

TEC can improve outpatient treatment adherence.

More research is needed as technology continues to evolve. 

	Wu (2019). A multi-component, family-focused and literacy-sensitive intervention to improve medication adherence in patients with heart failure: A randomized controlled trial. Heart & Lung. 
	Test the efficacy of a multi-component, family-focused literary-sensitive intervention on medication adherence in HF patients
	Quantitative. Randomized Controlled Trial. 

Level II.
	43 patients and care partners were enrolled 

2-group RCT testing the efficacy of FamLit intervention on pt medication adherence for 3 months. 

Intervention (n = 23); Control (n = 20). 

Study took place at an academic medical center in SE United States. 

Pre-intervention medication adherence was screened to determine if adherence was optimal or sub-optimal, and only sub-optimal pts were included.
	Teach-To-Goal approach used for literacy sensitivity. 

Morisky Medication Adherence Scale was administered at baseline. 

Medication Event Monitoring System (bottles with microchip registering data (date/time) of each cap opening. % adherence calculated by (# of doses taken during monitoring period/# of doses prescribed during monitoring period x 100) used for med adherence 
	Medication adherence was significantly higher in FamLit group at 3 months compared to the control and continued to have more adherence at 6 months than the control group. 
	Medication adherence was shown to improve with FamLit intervention. 

Larger studies are needed to verify the effects of multi-site studies. 

	Hale (2016). A remote medication monitoring system for chronic heart failure patients to reduce readmissions: A two-arm randomized pilot study. Journal of Medical Internet Research. 
	Determine the effectiveness of medication monitoring on readmission rates for heart failure patients 
	Quantitative. Two-arm randomized pilot study. 

Level II. 

Medication adherence, health status, HRQoL, number of hospitalizations
	25 included with the final analytic sample. Randomized to usual care or remote medication monitoring system for 90 days. 
	N/A. 
	Medication monitoring system is associated with 80% reduction in all-cause hospitalization and high medication adherence rates. 
	More research is needed on new technologies for medication management to determine repeated effectiveness for measured outcomes. 

	Ruppar (2016). Medication adherence interventions improve heart failure mortality and readmission rates: Systematic review and meta-analysis of randomized controlled trials. Journal of the American Heart Association. 
	Reports results of a comprehensive SR and meta-analysis of mortality and hospitalization outcomes from HF medication adherence research studies. 
	Quantitative. Systematic Review and Meta-Analysis

Level I 
	Out of 6,665 individual citations, 57 eligible studies were found in the comprehensive search. 
	N/A.
	Medication adherence interventions significantly reduce the mortality risk of HF patients and decrease the odds of hospital readmission. 
	Medication adherence is significant in reducing readmissions and mortality rates. Must be used in self-care programs to improve patient outcomes. 

	Theme 4: HF patients have poor health-related quality of life (HRQoL) levels, which directly affect health outcomes.

	Kyriakou (2020). Supportive care interventions to promote health-related quality of life in patients with heart failure: A systematic review and meta-analysis. Heart, Lung, & Circulation.
	Examine the potential effectiveness of supportive care interventions in improving HRQoL of HF pts.
	Quantitative. 

Systematic Review and Meta-Analysis of RCTs

Level I 

Interventions to improve HRQoL in HF
	10 RCTs were included in the analysis. Systematic search of PubMed, CINAHL, and Cochrane was completed. 
	N/A. 
	Positive effect of social support on HRQoL (p=0.46)
	Supportive care must be integrated into the care of HF patients in order to improve HRQoL

	Pirhonen (2020). 

The cost-effectiveness of person-centered care provided to patients with chronic heart failure and/or chronic obstructive pulmonary disease. 

Health Policy OPEN.
	Estimate costs, effects, and cost-effectiveness of person-centered care compared to usual care for patients with HF and/or COPD. 
	Quantitative. Randomized Control Trial. 

Level II. 

Effectiveness, Cost-Effectiveness 
	221 patients included in RCT

(intervention = 103; 

control = 118). Conducted at Sahlgrenska University Hospital in Gothenburg, Sweden. Intervention group received person-centered care in addition to usual care over a 6-month period. 
	N/A. 
	Person-centered care was found to be more effective (improve HRQoL) and resulted in lower costs than with usual care alone
	Does not take place in the United States; costs may be different due to different reimbursement methods. 

Does provide some implications of the importance of person-centered care. 

	Albuquerque (2019). Health-related quality of life a predictor of 30-day hospital readmission among heart failure patients. Journal of Cardiac Failure. 
	Examine the effect of HRQoL levels of HF patients on 30-day readmission rates. 
	Quantitative. 

Descriptive co-relational design

Level IV.

HRQoL, hospital readmission rate 
	66 patients were included in the research study. 
	Minnesota Living with Heart Failure Questionnaire (MLHFQ)
	Independent sample t-test for the relationship b/t HRQoL and readmission was significant (p <0.05). 

Significant differences were found with one-way ANOVA b/t monthly income and readmission (F=2.864; p<0.05). 
	Findings support the hypothesis that HRQoL is a predictor of hospital readmissions. 

	Ryan (2019). The three Rs for preventing heart failure readmission: Review, reassess, and reeducate. 
	Determine factors of heart failure that affect 30-day hospital readmission rates. 
	Quantitative/Qualitative. SR of Descriptive Studies.  

Level V. 

Factors affecting 30-day readmission rates.
	N/A. 
	N/A. 
	N/A. 
	Individualized treatment plans and implicated from the available evidence. 

	Knox (2017). Quality of life in patients receiving telemedicine enhanced chronic heart failure disease management: A meta-analysis. Journal of Telemedicine and Telecare. 
	Synthesize research on the effects of TM on self-reported QoL levels in HF patients. 
	Quantitative. Meta-analysis of RCTs. 

Level I. 

Health-related QoL (primary)
	33 studies met the criteria, but only 26 of the studies with 7066 patients were included in the RCT meta-analysis 

12 databases searched for relevant journal articles. 

RCTs comparing any form of telemedicine delivered to HF patients with standard post-discharge usual care and also included a measurement of QoL were included in the meta-analysis. 
	Ten different questionnaires to measure QoL were used: MHLF, SF-36, SF-12, SFHS-8, GHQ, KCCQ, HADS, EQ-5D, and PGWBI. 
	Random effects model and SMD to measure heterogeneity using the Q statistic. I^2 index was also used. 

Telemedicine is statistically more effective at maintaining overall QoL compared to usual care

Telemonitoring is more effective at maintaining QoL level than telephone and miscellaneous interventions. 
	Statistically significant evidence suggests telemonitoring is the most effective intervention method for maintaining QoL levels.   

When compared to usual care, TH is equally effective in physical and mental QoL maintenance, but it is more effective in relation to OVERALL QoL. 

	Lewis (2016). Association between baseline, and changes in, health-related quality of life and death and HF hospitalization in PARADIGM-HF. Journal of Cardiac Failure. 
	Determine if lower or decreased HRQoL levels are independently associated with a greater risk of adverse outcomes in a 4-month period. 
	Quantitative.

Cross-sectional. Non-exp. 

Level IV. 

HRQoL levels at baseline and 4 months. 
	8399 patients enrolled. 7623 (91% completed KCCQ at random, and 7155 (85.2% completed KCCQ at 4 months). 
	KCCQ-OS was calculated for each patient score range 1-100, with lower scores indicating worse HRQoL.
	Worse baseline levels of QoL were associated with a greater risk for morbidity and mortality. Also, patients who have a declining HRQoL were at higher future risk for morbidity and mortality than individuals with stable QoL levels.
	Poor HRQoL is strongly associated with worse outcomes. 

	Theme 5: Patient’s health literacy levels and amount of HF-related knowledge can affect health outcomes.

	Chen (2020). The role of health literacy, depression, disease knowledge, and self-efficacy in self-care among adults with heart failure: An updated model. Heart & Lung.
	Examine a model exploring the contribution of health literacy, depression, disease knowledge, and self-efficacy to the performance of HF self-care. 
	Quantitative. 

Descriptive Cross-Sectional Design

Level IV. 

HF Knowledge, Self-Care, Depression
	100 participants were recruited from the Heart Group of Lancaster General Health CHF Clinic in Lancaster, PA. Divided into three groups according to health literacy levels (adequate health literacy = 54; marginal health literacy = 34; inadequate health literacy = 12). 
	Short-Form Test of Functional Health Literacy (S-TOFHLA) [Cronbach Alpha= 0.98]

Dutch Heart Failure Knowledge Scale (HF Knowledge)

SCHFI (Self-Care Levels)

PHQ-9 (Depression Scale) 

Montreal Cognitive Assessment (MoCA) (Cognitive Impairment)
	Health literacy associated with disease knowledge (p=0.002)

Self-efficacy is positively associated with self-care (p<0.0005) 

Evidence available that self-efficacy mediates the link b/t depression and self-care. 
	Self-efficacy should be highly discussed and encouraged for patients to engage in, in order to improve overall outcomes of HRQoL and self-care, especially if the patient has DEPRESSION.

	Erunal (2020). Does health literacy affect self-care in patients with heart failure? The Journal for Nurse Practitioners. 
	Examine the effect of health literacy on self-care in patients with HF. 
	Quantitative. 

Descriptive, cross-sectional, predictive study. 

Level IV
	110 patients included in the study were recruited from university hospitals. 
	Patient Characteristics Form

European Health Literacy Survey (HLS-EU)

Self-Care of Heart Failure Index (SCHFI)
	Health literacy levels significantly affected all scales of the SCHFI. 
	Health literacy directly affects self-care levels. Interventions need to focus on increasing patients’ health literacy levels to improve overall outcomes. 

	Zhao (2020). Effects of self-management interventions of heart failure: Systematic review and meta-analysis of randomized controlled trials. International Journal of Nursing Studies.
	Evaluate effects of self-management interventions on HF knowledge, QoL, and HF-related hospitalizations in pts with HF. 
	Quantitative. Systematic review and meta-analysis of RCTs

Level I. 
	Out of 4977 publications retrieved, 15 RCTs totaling 2,630 patients were included in the SR. 
	N/A. 
	Self-management interventions significantly improved HF knowledge (p = 0.0004); QoL (p = 0.03); and HF-related hospitalization (p < 0.000001) in pts with HF. 
	Self-management interventions have significant implications for outcomes in patients with HF. Optimal self-management interventions need to be explored and implemented in future research.

	Fabbri (2018). Health literacy and outcomes in patients with heart failure: A prospective community study. 

Mayo Clinic Proceedings.
	Examine the impact of health literacy on hospitalizations and death in a population of pts with HF. 
	Quantitative. 

Prospective community Study. 

Level IV. 
	2,487 residents from southeast Minnesota (11 counties included) with heart failure were surveyed for health literacy level.

10.5% (n=261) had low health literacy.
	Cox proportional hazards regression and Andersen-Gill models were used to examine the association between health literacy, mortality, and hospitalization
	Low health literacy is associated with increased mortality and hospitalizations.  
	Clinical evaluation of health literacy is necessary for the improvement of patient outcomes. 

	Cajita (2016). Health literacy and heart failure: A systematic review. 

Journal of Cardiovascular Nursing. 
	Examine predictors of low health literacy among HF patients, describe the prevalence of low health literacy among HF pts, and discuss the relationship b/t health literacy and HF self-care and common HF outcomes. 
	Quantitative. 

Systematic review (RCTs, observational studies, and prospective cohort design)

Level II 
	Research was included if published between 1999-2014. Author used 1999 because that is when the concept of health literacy was created. 
	N/A
	39% of patients with HF have low health literacy levels. 

Age, race/ethnicity, education, and cognitive function are predictors of health literacy. 

Higher health literacy is consistently correlated with higher HF knowledge. 
	Health literacy assessments and interventions are important for HF patient outcomes. 

	Riegel (2016b). A qualitative secondary data analysis of intentional and unintentional medication nonadherence in older adults with chronic heart failure. Heart & Lung.
	Explore factors contributing to both intentional and unintentional medication adherence in heart failure patients. 
	Qualitative secondary data analysis. 

Non-exp. 

Level V.

HF-self care  
	112 patients from four previous studies were included in the secondary data analysis. 
	N/A.
	Analysis steps: sort primary data, identify codes and themes, analyze original data, and clarify, interpret, and translate findings.

18% of patients had less than a high school level of education, 36% were high school graduates, with the largest number of participants having graduated from/attended college. 
	Nonadherent patients do not intentionally forget to take their medicine but do not have adequate knowledge to do so. Specialized education and increased knowledge. 

Knowledge deficit in participants was a failure to recognize fatigue as a symptom of HF; also, knowledge deficit in what to do if medication is missed 


Appendix E 
Theory to Application Diagram

Diagram of the relationship between the Theory of Self-Care of Chronic Illness, its theoretical concepts, the identified inquiry concepts, and their effect on patient and project outcomes. 
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Appendix H

Project Cost Table

	Item
	Item Description
	Quantity
	Unit Cost
	Total Cost

	Printed Supplies: Printer paper (Printed participation letters, SCHFI questionnaires)  
	Printed letter for patient participation, SCHFI printed pre- and post-intervention 
	-10 printed patient participation letters
(10 pages total)

-8 pre-intervention SCHFI (24 pages total) 

-3 post-intervention SCHFI (9 pages total) 


	Printed paper: $.01 per sheet 
= $0.43 
	$0.43 

	Postage Supplies: 

Postage for bubble mailers, Forever Stamps
	Forever Stamps for letter-sized envelopes for participation letter, return of SCHFI (pre/post)

Postage for bubble mailers for pre/post SCHFI mail
	-21 stamps for letter-sized envelopes (10 for participation letters, 8 for pre-SCHFI return, 3 for post-SCHFI return) 

-Paid postage for 11 bubble mailers (4x8 size) (8 for pre-SCHFI, 3 for post-SCHFI) 
	-Forever Stamps: $0.63 each

= $13.21
-Paid Postage for Bubble Mailers: $1.48 each 

= $16.28
	$29.49



	Mailing Supplies:

Letter-sized envelopes, bubble mailers  
	Letter-sized envelopes for participation letter, return of SCHFI (pre/post)

Bubble mailers for pre/post SCHFI mail
	-21 letter-sized envelopes (10 for participation letters, 8 for pre-SCHFI return, 3 for post-SCHFI return) 

-11 bubble mailers (4x8 size) (8 for pre-SCHFI, 3 for post-SCHFI)
	-Letter-sized envelopes: $0.10 each = $2.10
Bubble mailers: $1.50 each = $16.50
	$18.60

	Patient Incentive

	$5 Starbucks gift cards
	11 Gift Cards
(8 pre-intervention; 3 post-intervention)
	-Gift Cards: $5.00 each 

= $55.00
	$55.00


	Measurement Tool: 

Self-Care of Heart Failure Index

(SCHFI)
	Measurement tool for heart failure-related self-care
	1 License 
	SCHFI License:
= $0.00
Free to use without permission. 
	$0.00

	Equipment:

Computer equipped with internet access; Cell phone
	Computer device to complete patient education virtual visits; Cell phone to complete education sessions 
	1 Computer

1 Cell Phone
	N/A
	$0.00 

(Supplied by Student) 

	Student Time
	Time Spent by Project Leader in Patient Education Sessions, Data Collection, and Analysis 
	320 Hours
	N/A 
	N/A

	Total
	
	$103.52


Appendix I 

Logic Model 

	Inputs
	
	Intervention(s)                   Outputs
	
	Outcomes -- Impact

	
	
	Activities
	Participation
	
	Short
	Medium
	Long

	Evidence, sub-topics

1. Telehealth decreases HF-related readmission rates. 

2. HF patients have poor self-care

3. HF patients have poor health-related quality of life.

4. Health literacy and HF knowledge levels can affect patient outcomes. 

5. Telehealth can increase patient compliance. 

Major Facilitators or Contributors

1. Financial benefit 

2. Minimal cost

3. Support systems 

Major Barriers or Challenges

1. Lack of patient participation

2. Lack of willingness from staff to incorporate education
	
	The EBP intervention which is supported by the evidence in the Input column 

Implementation of personalized patient education sessions delivered via telehealth virtual visits will improve self-care levels and decrease rehospitalization rates. 

Major steps of the intervention 

1. Pre-assessment of self-care levels using the Self-Care of Heart Failure Index (SCHFI).  

2. Baseline self-care level assessed with personalized education based upon results for first virtual education session. 

3. Perform 1st education session for each pt. 

4. Perform 2nd education session for each participant. 

5. Follow-up at 6 months, reassess self-care using SCHFI. Record self-reported hospitalizations.  

6. Evaluation of pre-post hospitalization rates and self-care levels. 
	The participants (subjects)  

Adults ages 18 or older diagnosed with HF, living at home independently, access to telehealth-able electronic device (ex: computer, iPad, smart phone). 

Site

Olathe Health Cardiology Services: Olathe Location

Time Frame 

16 months

Consent Needed or other

Agreement to participate
Person(s) collecting data

Gabriela Allison, DNP student. 

Others directly involved.  

Shelley Gurley- preceptor. 


	
	(Completed as a student). 

Outcome(s) to be measured with reliable measurement tool(s) 

Primary: HF-related readmission rates

Secondary: Self-care levels

Statistical analysis to be used. 

1. Self-Reported Hospitalizations (12-months prior to intervention, 12- months post-intervention). 

2. The pre-and post-measurements of heart failure-related self-care using Self Care of Heart Failure Index (SCHFI).  
	Outcomes to be measured (past DNP student time). 

1. HF-related readmission rates

2. Heart failure-related self-care levels 


	Outcomes that are potentials (past DNP student) 

1. Improved treatment adherence

2. Decreased costs

3. Improved knowledge levels of HF 


Appendix J

Project Timeline 







Appendix K

DNP Project Education Outline

The education outline served as a guide throughout the planning of the education sessions. After speaking to each patient during the initial call and during the first education session, any other identified areas needing additional education were added to the education plan. 

Section A: 

(If the patient answers a “3” or “4” on any response (except number 8: where they answered a “1” or “2”), reinforce their good habits and answer any questions or concerns the patient may have about the topic). 

How routinely do you do the following? 

1. Weigh Yourself (Responses 1 and 2): 

a. Address the importance of weighing daily (monitor fluid retention, helps prevent ER visits by noticing a problem early) 

b. Ensure the patient has an adequate scale at home and knows how to use it 

c. Address the reason why the patient does not weigh themselves daily and assist with barriers preventing the patient from doing and recording their daily weights

2. Check Your Ankles for Swelling (Responses 1 and 2): 

a. Determine why the patient is not currently checking ankles daily. 

b. Ensure patient knows why checking ankles is important and make sure they know how to check for swelling. 

3. Try to Avoid Getting Sick [e.g., flu shot, avoid ill people] (Responses 1 and 2): 

a. Discuss the importance of flu shots with the patient, especially with increased risk due to heart failure. 

b. Ensure the patient wears a mask and is educated about the COVID-19 vaccine. 

4. Do Physical Activity (Responses 1 and 2): 

a. Discuss any barriers the patient may feel they have that keep them from doing physical activity 

b. Explore options with the patient for what types of physical activity they would be most likely to engage in 

c. Discuss ways that physical activity could be added to existing daily activities 

5. Keep Doctor or Nurse Appointments (Responses 1 and 2): 

a. Discuss why the patient does not always keep doctor or nurse appointments 

b. Ensure patient has transportation to and from appointments 

c. Confirm the patient has a calendar or method of keeping track of appointments 

d. Discuss options and methods to help the patient remember or keep all appointments 

6. Eat a Low Salt Diet (Responses 1 and 2): 

a. Discuss daily diet with the patient to understand daily eating habits 

b. Help the patient develop lower-salt options at home (such as rinsing canned vegetables, avoiding processed meats such as deli meat and hot dogs, and using different salt substitutes and spices/herbs when cooking). 

c. Discuss the patient’s most frequently shopped grocery stores to find specific low-sodium food items available at each store. 

7. Exercise for 30 Minutes (Responses 1 and 2): 

a. Discuss any barriers the patient may feel they have that keep them from exercising 30 minutes daily. 

b. Explore ideas for what types of exercise they like to do or what type of exercise would be the most realistic to regularly participate in. 

c. Investigate ways to incorporate daily exercise, including discussing their daily routine and when they feel they have the most energy. 

8. Forget to Take one of your Medicines (Responses 3 and 4): 

a. Discuss with the patient how they normally remember to take their medicines 

b. Explore ways to help the patient remember to take their medicines 

c. Determine why the patient did not remember to take their medicines 

d. Determine the patient’s daily medication routine and what medications they take in the morning and night. 

e. Help the patient appropriately adjust their medication schedule to increase compliance. 

9. Ask for Low Salt Items when Eating Out or Visiting Others (Responses 1 and 2): 

a. Ask the patient how often they eat out or visit others and what their normal orders are at restaurants 

b. Discuss low-salt items that are usually available on menus at restaurants that the patients frequently visit 

c. Help the patient create ways to cut out salt intake while eating out or with others

10. Use a System to Help Remember Your Medicines (Responses 1 and 2): 

a. Determine if the patient owns a medicine box or sets reminders at all 

b. If the patient does own a medicine box, help determine why it is not frequently used and if there is another method that would work for the patient better. 

c. Determine if the patient is aware of how to set reminders on a cell phone or tablet if available, and help them set reminders if they do not know how

d. If the patient takes any medications that require regular monitoring of blood pressure and heart rate readings, discuss the importance of keeping their blood pressure cuff in a convenient location (bedside table, kitchen table, living room side table) along with a designated notebook or notepad and pen for easy recording. 

Section B:

(The patient only filled this section out if they answered a “1” (yes) to the first question in section B (in the past month, have you had trouble breathing or ankle swelling?). If the first question was answered with “0” (no), then the education regarding questions 11-16 was not heavily emphasized since they were not specifically answered. Their overall abilities to avoid common HF symptoms were reinforced, and the project team leader answered any questions or concerns the patient might have about the topic). 

11. If you had trouble breathing or ankle swelling in the past month... How quickly did you recognize it as a symptom of heart failure? (Responses 0, 1, and 2): 
a. Discuss what happened when the patient experienced trouble breathing or ankle swelling. Discover if the patient recognized the symptoms or if they did not recognize them as heart failure symptoms. 

b. Educate the patient on the importance of assessing themselves daily for heart failure symptoms, especially ankle/leg swelling and any trouble breathing, with normal activities such as daily chores, talking on the phone, taking a shower, etc. 

c. Make sure the patients know how to assess themselves for daily heart failure symptoms, including educating the patients about paying attention to how their shoes are fitting and how to look for pitting edema in their legs by pressing down on their shin and looking for a finger imprint that lasts on the skin for greater than two seconds. 

How likely are you to try these remedies if you have trouble breathing or ankle swelling? 

(If the patient answered “1” (Not Likely) or “2” (Somewhat Likely), the interventions were addressed in the patient education sessions to improve their self-care monitoring abilities when experiencing heart failure symptoms in the future)
12. Reduce the Salt in Your Diet (Responses 1 and 2): 

a. What prevents the patient from reducing the salt in their diet? Is it because they do not want to reduce it, or are they unaware that they are supposed to reduce the salt in their diet when experiencing heart failure symptoms? 

b. Discuss ways that their salt intake could be further reduced when experiencing heart failure symptoms. Identify the highest sodium foods in their diet that they could replace when having trouble breathing or ankle swelling. 

13. Reduce Your Fluid Intake (Responses 1 and 2): 

a. What prevents the patient from reducing their fluid intake? Is it because they do not want to reduce it, or are they unaware that they are supposed to reduce the fluid in their diet when experiencing heart failure symptoms? 

b. Discuss ways that the patient can reduce fluid intake in the future, including eating ice chips when thirsty instead of drinking water, using a mouthwash that helps prevent dry mouth, chewing sugar-free gum, or ensuring that they are not consuming more fluid than suspected (i.e., soups, sherbet, ice cream, Jell-O, pudding, etc.). 

14. Take an Extra Water Pill (Responses 1 and 2): 

a. What prevents the patient from taking an extra water pill? Is it because they do not want to take it due to frequent bathroom trips, or are they unaware that they should take an extra water pill when experiencing heart failure symptoms, especially swelling? 

b. Discuss the patient’s provider-given treatment plan with them. Ensure that they are aware of when they are supposed to take an extra water pill, including the specific weight gain amounts when they are supposed to take an extra water pill.

15. Call Your Doctor or Nurse for Guidance (Responses 1 and 2): 

a. What prevents the patient from calling their doctor or nurse for guidance? Is it because they do not want to call them? Or do they need help understanding when calling for guidance and assistance is appropriate? Is there anything preventing them from calling, such as having a negative experience with calling their doctor or nurse, or do they have the incorrect number/information? 

b. Discuss when it is appropriate to call their doctor or nurse. Make sure to explain why it is important to call for assistance. 

16. Think of a remedy you tried the last time you had trouble breathing or ankle swelling; how sure were you that the remedy helped or did not help? (Responses 0, 1, and 2): 

a. Ask the patient what remedies they tried to help their heart failure symptoms. Ensure they understand why they are supposed to implement these remedies to help with their symptoms. 

b. If they answered “0” (did not try anything), educate the patient on the importance of implementing remedies to help with their symptoms and explain why each remedy is important/can help with symptoms.  

c. Ensure the patient understood why the remedies helped if they did, and if they didn’t help, explore what remedies they could try next time to help their symptoms. 

Section C: 
(If the patient answered a “1” (not confident) or a “2” (somewhat confident) on any of the areas of Section C, the areas were addressed during the education sessions, including how to increase their self-care confidence) 

In general, how confident are you that you can do the following: 

17. Keep yourself free of heart failure symptoms? 

a. Identify why the patient cannot keep themselves free from heart failure symptoms by asking about their current heart failure symptoms and heart failure symptom knowledge to determine the areas that need the most improvement and education. 

b. Ask about past times when they possibly felt they had better control of their heart failure symptoms. What was different about those times versus now? How could we improve on current interventions and lifestyle changes to prevent further heart failure symptoms? 

18. Follow the treatment advice you have been given? 

a. Ask the patient about the treatment advice they have been given. How much sodium are they recommended per day? How much fluid have they been advised to drink per day? What are the limits on weight gain per day/week before needing to notify their doctor or nurse?  

b. After identifying all of the treatment advice given to them by their provider, address each area where the patient feels they need more confidence to follow the advice daily.  

c. Educate the patient on the importance of following the treatment advice and the reasoning behind each piece of advice that will help improve the patient’s understanding and likelihood of adhering to 

19. Evaluate the importance of your symptoms? 

a. Ask the patient how much they were affected by their symptoms. Could they still walk to the mailbox/put their shoes on/run errands/perform their ADLs at their usual level? 

b. Figure out how much their symptoms impact their daily lives and what symptoms affect them the most. Once the symptoms are identified, discuss how the patient can help prevent them from impacting their lives. 

20. Recognize changes in your health if they occur? 

a. If the patient cannot recognize changes in their health, discuss how to help them evaluate their health daily. Examples of ways to recognize changes include monitoring their legs for swelling every day, making sure that they are recording their daily weights every day, watching for weight gain (3 pounds in one day or 5 pounds in one week), and watching closely for any changes in shortness of breath with activity. 

b. Figure out why the patient does not recognize the changes in their health, including if they are unaware of what changes to look for or if they think the changes are due to other conditions or diseases (ex: if they have shortness of breath, do they believe it is due to their asthma or COPD instead of heart failure?). 

21. Do something that will relieve your symptoms? 

a. If the patient did not do anything to relieve their symptoms, did they not want to, or did they not know how to relieve them? What is keeping the patient from doing something to relieve their symptoms? 

22. Evaluate how well a remedy works? 

a. Discuss the importance of evaluating remedies with the patient to determine what will best help when they experience symptoms in the future. 

b. If the patient did not evaluate how well a remedy worked, discuss how they can help evaluate them in the future. 

Appendix L

Intervention Flow Diagram



Appendix M
Data Collection Template
	Participant ID (Assigned by Project Team Leader)
	Pre-Intervention SCHFI level
	Post-Intervention SCHFI level
	Number of Pre-Intervention Hospitalizations During the 12-Month Pre-Intervention Period
(self-reported)
	Number of Post-Intervention Hospitalizations During the 12-Month Post-Intervention Period

(self-reported)

	#1
	
	
	
	

	#2
	
	
	
	

	#3
	
	
	
	

	#4
	
	
	
	

	#5
	
	
	
	

	#6
	
	
	
	

	#7
	
	
	
	

	#8
	
	
	
	


Appendix N

Measurement Tool – Self Care of Heart Failure Index

SELF-CARE OF HEART FAILURE INDEX 

All answers are confidential.
Think about how you have been feeling in the last month or since we last spoke as you complete these items. 
SECTION A:

Listed below are common instructions given to persons with heart failure. How routinely do you do the following?

	
	Never or rarely
	Sometimes
	Frequently
	Always or daily

	1. Weigh yourself?
	1
	2
	3
	4

	2. Check your ankles for swelling?
	1
	2
	3
	4

	3. Try to avoid getting sick (e.g., flu shot, avoid ill people)?
	1
	2
	3
	4

	4. Do some physical activity?
	1
	2
	3
	4

	5. Keep doctor or nurse appointments?
	1
	2
	3
	4

	6. Eat a low-salt diet?
	1
	2
	3
	4

	7. Exercise for 30 minutes?
	1
	2
	3
	4

	8. Forget to take one of your medicines?
	1
	2
	3
	4

	9. Ask for low-salt items when eating out or visiting others?
	1
	2
	3
	4

	10. Use a system (pill box, reminders) to help you remember your medicines?
	1
	2
	3
	4


SECTION B:

Many patients have symptoms due to their heart failure. Trouble breathing and ankle swelling are common symptoms of heart failure. 

In the past month, have you had trouble breathing or ankle swelling? Circle one.

0) No

1) Yes

11. If you had trouble breathing or ankle swelling in the past month….
(circle one number)

	
	Have not had these
	I did not recognize it
	Not Quickly
	Somewhat Quickly
	Quickly
	Very Quickly

	How quickly did you recognize it as a symptom of heart failure?
	N/A
	0
	1
	2
	3
	4


Listed below are remedies that people with heart failure use. If you have trouble breathing or ankle swelling, how likely are you to try one of these remedies?

(circle one number for each remedy)

	
	Not Likely
	Somewhat Likely
	Likely
	Very Likely

	12. Reduce the salt in your diet
	1
	2
	3
	4

	13. Reduce your fluid intake
	1
	2
	3
	4

	14. Take an extra water pill
	1
	2
	3
	4

	15. Call your doctor or nurse for guidance
	1
	2
	3
	4


16. Think of a remedy you tried the last time you had trouble breathing or ankle swelling, 

(circle one number)

	
	I did not try anything
	Not Sure
	Somewhat Sure
	Sure
	Very Sure

	How sure were you that the remedy helped or did not help?
	0
	1
	         2
	3
	4


SECTION C: 

In general, how confident are you that you can: 

	
	Not Confident
	Somewhat Confident
	Very Confident
	Extremely Confident

	17. Keep yourself free of heart failure symptoms?
	1
	2
	3
	4

	18. Follow the treatment advice you have been given?
	1
	2
	3
	4

	19. Evaluate the importance of your symptoms?
	1
	2
	3
	4

	20. Recognize changes in your health if they occur?
	1
	2
	3
	4

	21. Do something that will relieve your symptoms?
	1
	2
	3
	4

	22. Evaluate how well a remedy works?
	1
	2
	3
	4


Appendix O

Outcomes, Tool, and Analysis Table

	
	Intended

Measurement
	Measurement Instrument Name
	Tool validity and reliability
	Permission Need
	Statistical Analysis

	Primary Outcome


	Heart Failure-Related Self-Care Levels
	Self-Care of Heart Failure Index (SCHFI)  
	Coefficient Alpha

Section A: 

.553

Section B:

.597

Section C: 

.827
	No
	Paired T-Tests

	Secondary Outcome
	Heart Failure-Related Rehospitalization Rate
	Patient Self-Reported Data
	N/A
	No
	Descriptive Statistics 

	Demographics


	Age, Gender, Race, Level of Education, Past Medical History, EF, NYHA Class 
	EHR, Patient Self-Reported Data
	N/A
	No 
	Descriptive statistics for the patient group  

	

	Participant Completion of the Measurement Tool (Procedure): 

· Administer SCHFI prior to initial patient education session via United States Postal Service.  

· Prepare and conduct two personalized education sessions via telehealth virtual visit based upon the patient’s results from initial SCHFI self-assessment.  

· Monitor patient’s objective data during each education session that will be self-reported by each patient, including any heart failure-related hospitalizations since last education session. 

· Administer SCHFI again via United States Postal Service 12 months after last education sessions have taken place. 




Appendix P 

Statistical Analysis Table 

Inquiry:  In community-dwelling adult heart failure patients, does the addition of two individualized patient education sessions administered using telehealth technology in the outpatient setting decrease heart failure-related rehospitalization rates and improve heart failure-related self-care levels within a 12-month period?
	
	Heart Failure-Related

Hospitalizations
	Pre-Heart Failure-Related Self-Care Level (SCHFI)
	Post-Heart Failure-Related Self-Care Level (SCHFI)
	p-value for Heart Failure-Related Self Care Level

	Pre-Intervention, n=3
	1
	N/A
	N/A
	N/A

	Post-Intervention Patient Group n=3
	1
	N/A
	N/A
	N/A

	SCHFI

Section A

(Questions 1-10)
	N/A
	Mean Score
= 81.103

(n = 3)
	Mean Score
= 74.437

(n = 3)
	p-value:
p > .05

	SCHFI

Section B

(Questions 11-16)
	N/A
	Mean Score
= 60.0 

(n = 1)
	Mean Score
= 30.0

(n = 2)
	N/A 

(Unable to perform statistical analysis for Section B) 

	SCHFI

Section C

(Questions 17-22)
	N/A
	Mean Score
= 63.013

(n = 3)
	Mean Score
= 48.187

(n = 3)
	p-value:
p > .05
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Improved Patient Outcomes





Spring


 2021





Intervention and Data Collection





Completed by late November 2020





Site and IRB Approval





Fall 2020





Intervention and Pre-Intervention Data Collection:


April – September 2021





Post-Intervention Data Collection, Data Analysis





Post-Intervention Data Collected by October 2022, Analysis Completed by March 2023


 





Fall 2022-Spring 2023





Project Presentation to Faculty by 


August 2023





Project Presentation





Summer 2023





Participant identification and selection process completed








January-March 2021





Pre- and post-intervention SCHFI and self-reported heart failure-related rehospitalization data analyzed





Post-intervention SCHFI mailed to participants and returned to the project team leader 12 months post-completion of personalized education sessions





December 2022-February 2023





September


2022





May-September


2021





Personalized education and follow-up phone call sessions completed





March-May 2021





Pre-intervention SCHFI mailed to participants and returned to project team leader, initial phone call completed, personalized education plans formulated, self-reported hospitalization data collected








