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ABSTRACT 

Heart failure (HF) is one of the leading causes of hospitalization (Horwitz & Krumholz, 

2018). Thirty-day hospital readmission is a problem that increases financial burden through 

denied reimbursements to hospitals and healthcare organizations. Society of Hospital Medicine 

(SHM) (SHM, 2015) recommends tracking performance measures such as documentation of left 

ventricular ejection fraction, patients’ compliance with discharge medications, post-discharge 

follow-up appointment within seven days, activity level, diet, weight monitoring, and patients’ 

knowledge about what to do if symptoms worsen. Discharge call center personnel at the project 

facility make follow-up phone calls to the HF patients on days 3, 7, 14, and 28 after hospital 

discharge. The purpose of this quality improvement Doctor of Nursing Practice (DNP) project 

was to describe the responses of HF patients to the discharge call center questions about 

medication compliance, following-up with the physicians, monitoring of daily weight, normal 

salt intake, symptoms and activities and to propose suggestions for reducing 30-day hospital 

readmission. Retrospective chart review was executed and data collected from 52 patients’ 

charts. The most important findings of this project are: (1) majority of the readmitted HF patients 

were men; (2) The Center for Outcomes Research and Evaluation (CORE) readmission risk was 

calculated in 70% of the patients; (3) nearly half of the CORE readmission risk scores were 

between 20 and 30%; (4) 75% of the patients age 65 or older were readmitted; (5) 96% of HF 

patients were readmitted for non-HF related causes; (6) Among the participants, the number of 

patients who were compliant with the discharge education was greater than the number of 

patients who were non-complaint; and (7) The reason for non-adherence with the discharge 

teachings were documented only for few patients. Around 35% of HF patients participated in the 



 

 

 

 

10 

call center’s survey. This indicated the need to focus on ways to improve patient participation in 

future discharge phone calls and more effective methods to improve adherence with discharge 

instructions. 
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INTRODUCTION 

Heart failure (HF) is one of the most common causes of hospitalization and readmission 

(Horwitz & Krumholz, 2018). According to Horwitz and Krumholz (2011), the HF 

hospitalization rate in the United States was 18 per 1,000 for those over age 64, making HF one 

of the leading causes of hospitalization in this age group. Furthermore, these researchers claim 

about a quarter of those who are hospitalized with HF are readmitted within 30 days and 30% 

within 60- to 90-days post-discharge. Patients with HF are typically older adults with complex 

drug regimens for HF and concurrent diagnoses, are often cared for by more than one clinician. 

Because of these complexities, the care of HF involves complex medical management of a 

solitary disease (Horwitz & Krumholz, 2018). Moreover, HF patients may have trouble with 

balance, eyesight, hearing, and/or executive function due to other co morbidities that makes self-

management difficult (Horwitz & Krumholz, 2018). Optimal use of evidence-based drug 

therapies, addressing the causes of HF, treating the co-morbidities, and improving the 

management of self-care are some of the strategies that would reduce hospitalizations in patients 

with HF (Horwitz & Krumholz, 2018). By the year 2030, the projected cost estimates of treating 

patients with HF will be $160 billion in direct costs (Society of Hospital Medicine [SHM], 

2015). Unfortunately, despite evidence-based guideline utilization, the likelihood of morbidity 

and re-hospitalization remain high (SHM, 2015). 

Prevalence of Heart Failure 

According to the American Heart Association’s (AHA) 2017 Heart Disease and Stroke 

Statistics Update, the number of adults living with HF increased from about 5.7 million (between 

2009 & 2012) to about 6.5 million (between 2011 & 2014). The number of people diagnosed 
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with HF is projected to rise 46% by 2030, which would result in more than 8 million adults with 

HF (AHA, 2017). HF costs the nation an estimated $30.7 billion each year (AHA, 2017). This 

total includes the cost of health care services, medications to treat HF, and missed days of work. 

Between 2012 and 2014, according to national statistics HF hospitalization rate, the percentage 

of people per 1000 HF hospitalization among Medicare beneficiaries, age more than 65 years, 

were Black 23.1%, White 13.6 %, and Hispanic 14.6% (CDC, 2016). The statistical data 

summarizes that there are higher number of HF hospitalization among Blacks compared to other 

races/ethnicities.  

Background 

HF is a common clinical syndrome resulting from any structural or functional cardiac 

disorder that impairs the ability of the ventricle to fill with or eject blood (Yancy et al., 2013). 

HF may be caused by disease of the myocardium, pericardium, endocardium, heart valves, 

vessels, or by metabolic disorders (Yancy et al., 2013). HF is categorized according to left 

ventricular ejection fraction (LVEF) into HF with reduced ejection fraction (LVEF ≤40%, 

known as HFrEF; also referred to as systolic HF) and HF with preserved ejection fraction (with 

LVEF >50%; known as HFpEF also referred to as diastolic HF) (Yancy et al., 2013). As the U.S. 

population ages, HFpEF is projected to become the prominent form of HF (SHM, 2015). 

Yancy (2013) described the goals of therapy for HFrEF as reducing morbidity (reducing 

symptoms, improving health-related quality of life and functional status, decreasing 

hospitalization rate) and mortality. Yancy further recommends that education for HF patients and 

their care taker should reinforce the importance of smoking cessation, reducing alcohol intake, to 

avoid illicit drug use, to restrict sodium intake to three grams (3g) per day, to restrict fluid intake 



 

 

 

 

13 

to 1.5 liter (L) to 2 L per day in patients with refractory (Stage D or Class IV) HF and severe 

hyponatremia (serum sodium less than 120 mEq/L), and daily weight monitoring is clinically 

important for helping patients learn self-assessment of fluid accumulation before it becomes 

symptomatic (Yancy, 2013). 

Significance for Advanced Practice Nursing 

According to the Centers for Disease Control and Prevention (CDC, 2016), about 5.7 

million adults in the United States have HF; of these about half develop HF die within five years 

of diagnosis. According to the statistical report of the SHM (2015), HF is the primary diagnosis 

in more than 875,000 hospitalizations per year and the most common diagnosis in hospital 

patients age 65 years and older. HF is also responsible for 11 million physician visits annually, 

which yield more hospitalizations than all forms of cancer combined. The SHM (2015) states 

that, in the over-65 age group, there is an increasing number of hospitalizations with HF as either 

as a primary or a secondary diagnosis, and it is estimated that beyond costs in length of life and 

disability, the total monetary costs, including indirect costs for HF, will double from $31 billion 

in 2012 to $70 billion in 2030. Beginning in fiscal year 2019, hospital performance in the 

Hospitals Readmission Reduction Program (HRRP) will be assessed relative to the performance 

of hospitals within the same peer healthcare organizations (CMS, 2018). In spite of current 

recommendations and guidelines, re-hospitalization rates in the U.S. increased up to 25% within 

30 days of discharge, and by six months, this proportion reached nearly 50%. Therefore, SHM 

calls for more research analysis potentially remediable factors, including poor discharge 

planning, non-adherence to recommendations regarding diet and medical treatment, inadequate 

follow-up, poor social supports, and delays in seeking medical attention. 
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Existing Heart Failure Performance Metrics 

The SHM book (2015) describes The Joint Commission’s expansion of performance 

improvement metrics, including outcome-based measures, through its disease-specific care 

advanced certification in heart failure (ACHF) program to facilitate management of HF. The 

SHM has adapted these performance metrics from the report of the American College of 

Cardiology Foundation/American Heart Association Task Force on Performance Measures and 

the American Medical Association – Physician Consortium for Performance Improvement – 

2011 (ACCF/AHA/AMA-PCPI, 2011). The metrics have also been endorsed by both the Agency 

for Healthcare Research and Quality (AHRQ) and the National Quality Forum (NQF). In order 

to improve patient well-being and reduce the hospital HF 30-day readmission rates, for a 

hospital-based HF quality improvement project, SHM recommends to track performance 

measures such as documentation of left ventricular ejection fraction, patients’ compliance with 

discharge medications, post-discharge follow-up appointment within seven days, activity level, 

diet, weight monitoring, and patients’ knowledge about what to do if symptoms worsen. 

Local Problem 

A not-for-profit health care organization in the southwest United States (U.S.) that serves 

more than a quarter million people in and around the city is working towards reducing the 

number of HF readmissions within 30-days of the index hospitalization. At this organization 162 

patients with HF had been discharged in the last quarter, and of these 26 (16%) patients have 

been readmitted within 30-days post discharge, and the average cost per case is $9,000 (C. 

Schloeder, personal communication, December 31, 2018). Hospital readmissions could be 

caused by patients not adhering to medication regimens, not following up with care providers, or 
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lacking knowledge of disease management at home (van der Wal et al., 2007). Therefore, a 

patient’s family or caretakers should be involved in the management of the disease process, 

reducing HF readmission (van der Wal et al., 2007). Medication noncompliance and 

nonadherence to non-pharmacological therapy could potentially cause the risk of hospital 

readmission in HF (Fitzgerald et al., 2011). 

Needs Assessment 

The goal of this DNP project was to describe the responses to discharge call center 

questions among HF patients. A 30-day readmission is a problem that increases financial burden 

through denied reimbursements to hospitals and healthcare organizations. There is an urgent 

need to identify the barriers to complying with medications; following-up with physicians; and 

performing other self-care activities such as monitoring daily weight, maintaining normal sodium 

diet, assessing the worsening of symptoms, and doing regular exercise. This principle researcher, 

a DNP student, conducted a quality improvement project to describe factors associated within 

30-day post-discharge readmission at this study facility. The results of this DNP project could 

help the HF committee to plan interventions in order to address the readmission problem and to 

evaluate the effectiveness of its implementations in the future. 

Purpose and Aims of the Project 

The purpose of this study was to describe the responses of heart failure (HF) patients to 

the discharge call center questions about medication compliance, following-up with the 

physicians, and monitoring of daily weight, normal salt intake, symptoms and activities and to 

propose suggestions for reducing readmission rate after 30 days of post-discharge from the 

hospital. The aim of this project was to propose practical solutions to improve medication 
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adherence and self-care practices identified through evidence based measures that are applicable 

to minimize HF readmission rate to meet the national standards.  

Study Question 

What are the responses of HF patients’ to the discharge call center questions regarding -

adherence with discharge medications; following-up with the physicians; and monitoring of daily 

weight, normal salt intake, symptoms, and activities?  

Theoretical Framework 

Self-care is crucial in maintaining health and preventing unplanned hospitalization. HF 

patients may feel overwhelmed by the demands of the disease complexity, co-morbidities, 

medication management, and self-care activities related to the disease process. In this paradigm 

of self-care deficit, a grand theory was developed by Dorothea Orem called Orem’s Self-Care 

Deficit Theory (Taylor et al., 2000) which consists of three sub theories: self-care theory, self-

care deficit theory, and nursing system theory. In this theory, Orem (Taylor et al., 2000) 

explained five methods of helping an individual who is not capable of meeting their self-care 

demand by acting for or doing for patients, teaching patient, directing patient, supporting patient, 

and providing environment for patient. This DNP project was initiated based on Orem’s self-care 

deficit theory (Taylor et al., 2000) to address the HF readmission rate. Based on Orem’s nursing 

system sub theory (Taylor et al., 2000) the discharge call center at the study facility continues to 

educate, guide and empower HF patients, after their discharge in order to manage the disease at 

home and enhance a holistic well-being of the patient through telephone calls. From the 

perspective of Orem’s self-care deficit theory (Taylor et al., 2000) describing the responses of 

the HF patients to the discharge call center questions provided information on the percentages of 
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patients who are non-compliant, barriers for non-compliance, and methods to remove these 

barriers to improve patient compliance with self-care activities in HF patients. 

Evidence-Based Practice Model 

The Iowa Model of Evidence-Based Practice (Iowa Model) (Figure 1) is a practical 

model that helps advanced practice nurses to design and implement projects and to improve 

patient outcomes. The goal of this DNP project was to identify gaps in HF patients’ self-

management of the disease process: these gaps can be used to predict the potential of 30-day 

readmissions after index hospitalizations. One priority for the project facility, which has led to 

the formation of an interdisciplinary HF committee to address this concern, is identifying 

problem-focused triggers to reduce 30-day post-discharge readmission of HF. Per the Iowa 

Model (Figure 1), best evidences were synthesized from relevant research articles and guidelines 

related to HF readmission reduction. Based on this synthesis, retrospective chart reviews were 

conducted to describe patient’s responses to the discharge call center questions. Results of the 

chart reviews were used to propose suggestions to reduce HF readmission in this project facility.  
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FIGURE 1. Iowa model of evidence-based practice to promote quality care. (Titler et al., 2001) 

Tools to Assess Heart Failure Readmission Risk 

CORE Heart Failure Readmission Risk Score 

The Center for Outcomes Research and Evaluation (CORE) is a leading national 

outcomes research center that undertakes projects to improve healthcare quality through research 
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and evaluation in order to positively impact healthcare policy and people’s lives. The CORE 

readmission calculator tool was developed based on statistical data obtained from the National 

Heart Center Project, using contracts for Medicare and Medicaid services. This tool uses 

patient’s demographics, history, presentation, physical examination and diagnostics. This tool is 

intended for use with patients aged 65 and older, the principle researcher will use it for patients 

aged 65 and above among the HF patients, who were readmitted to this study facility within 30-

days. De-identified data entered in this tool are not stored. This tool is only intended to calculate 

the readmission risk of HF patients (Table 1). 

Heart Failure Class and Stage 

TABLE 1. Classification of heart failure based on the ejection fraction and its description. 

Classification 
EF 

(%) 
Description 

I Heart Failure with reduced 

ejection fraction (HFrEF) 

< 40 

 

Systolic HF 

II. Heart Failure with 

preserved ejection fraction 

(HFpEF) 

>50 

 

Diastolic HF 

a. HFpEF, borderline 41 to 

49 

Characteristics, treatments, and outcomes are 

similar to those of patients with HFpEF 

b. HFpEF, improved > 40 These patients with improvement or recovery in 

EF may be clinically distinct from those with 

persistently preserved or reduced EF. 
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TABLE 2. Comparison of American College of Cardiology Foundation (ACCF)/American Heart 

Association (AHA) stages of HF and New York Heart Association (NYHA) functional 

classifications. 

Comparison of ACCF/AHA Stages of HF and NYHA Functional Classifications 

ACCF/AHA Stages of HF NYHA Functional Classification 

A 

At high risk for HF but 

without structural heart disease 

or symptoms of heart failure 
None  

B 

Structural heart disease but 

without signs or symptoms of 

HF 
I 

No limitations of physical 

activity. Ordinary physical 

activity does not cause 

symptoms of HF. 

C 
Structural heart disease with 

prior or current symptoms of 

HF  

II 

Slight limitation of physical 

activity. Comfortable at rest, but 

ordinary physical activity results 

in symptoms of HF. 

D Refractory HF requiring 

specialized interventions 
III 

Marked limitation of physical 

activity. Comfortable at rest, but 

less than ordinary activity 

causes symptoms of HF. 

 

IV 

Unable to carry on any physical 

activity without symptoms of 

HF, or symptoms of HF at rest. 

HF patients with NYHA stage III and IV classifications are hospitalized more frequently 

than other HF patients, which increase both family stress and healthcare costs (Yancy et al., 

2013) (Table 2). Data from the heart failure registry show that HF patients who are frequently 

hospitalized have a history of one or more health conditions including hypertension, 

hyponatremia, chronic kidney disease, hematological abnormalities, and chronic obstructive 

pulmonary disease (COPD) (Baggish et al., 2007; Gheorghiade et al., 2007; Heywood et al., 

2007). 
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Literature Review 

The literature review is one of the building blocks for choosing evidence-based practice 

guidelines, relevant clinical trials, and patient education information to propose a quality 

improvement project. To write this DNP project, the primary researcher reviewed databases such 

as Clinical Key, Embase, Pub med, and CINAHL. Key words used to search the databases 

included “HF readmission,” “medication compliance in HF,” “follow-up after discharge,” 

“checking daily weight,” “low sodium diet,” “monitoring of symptoms,” “maintaining regular 

activities,” “barriers for non-compliance,” and “ factors causing 30-day readmission in HF.” The 

principle researcher used clinical trials as inclusion criteria, and filters such as “heart failure” and 

“adult age 18 and above” to search for valid articles. Articles that discussed interventions to 

reduce readmission in HF patients were included.  

Medication Compliance 

Van der Wal et al. (2007) used data from Coordinating Study Evaluating Outcomes of 

Advising and Counseling in Heart Failure (COACH) and from a multi-center study between 

2002 and 2005 on 1,049 patients to determine the influences of patients’ personal beliefs about 

compliance with medication, diet, and monitoring symptoms in heart failure (HF). Results 

showed that more than 75% of patients understand that water pills lessen swelling and improve 

quality of life and about 50% know that water pills lower the chance of being admitted into the 

hospital as well as help with breathing. Despite this, more than half of the patients do not like 

taking water pills for various reasons. These include waking up at night to use the bathroom, not 

being able to travel far from home (around 40%), and unpleasantness of the pills as a barrier for 

medication compliance (van der Wal, Jaarsma, Moser, van Gilst, & van Veldhuisen, 2007). 
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Similarly, concerning compliance with low sodium diet, one-half of the patients stated that the 

pills do not taste good, make it hard to go to restaurants, and costs too much money (van der Wal 

et al., 2007). This study summarizes that although patients had lists of barriers to follow a strict 

diet regimen, 90% of them have deeper understanding that salty food is not good, and low salt 

diet helps to prevent swelling and fluid buildup, resulting in better health. 

The assessment of symptom management described that despite the fact that almost 50% 

of the patients were aware of the benefits of symptom monitoring, which lowers the chance of 

being admitted to the hospital, 25% of the patients reported forgetting to weigh themselves, did 

not know how to check their feet and legs for swelling, and/or forget to check their feet and legs 

for swelling daily (van der Wal et al., 2007). The authors analyzed the relationship between the 

disease experience and the barriers with compliance and found that patients with more 

experience with the disease had fewer barriers to adhere to medication than patients with less 

experience. This suggests that it might be necessary to assess cognitive dysfunction in HF 

patients to better detect those who are vulnerable to forgetfulness, for patients with depressive 

symptoms are more pessimistic and non-compliant with medications (van der Wale et al., 2007). 

Brown and Shannon (2008) conducted a meta-analysis of 41 studies to measure 

medication compliance and found that non-adherence to prescribed HF discharge medication is 

the cause for most of the clinical deterioration and inpatient rehospitalizations. Approximately 

40% to 50% of hospitalization for acute decompensated HF is primarily due to lack of 

prescription medication adherence. Of those, a 2.6% of non-compliance with angiotensin 

converting enzyme inhibitors (ACEI) was associated with an increase of 6.1% of readmission for 

HF, and 1.8% decreased medication compliance with beta blockers was associated with 8.7% 



 

 

 

 

23 

increased risk of readmission for HF (Brown & Shannon, 2008). Patients with age above 50 

years had lower medication compliance, resulting in increased visits to the emergency 

department for HF because of lack of knowledge of medication doses and inability to read 

prescription labels (Brown & Shannon, 2008). 

Fitzgerald et al. (2011) conducted a retrospective longitudinal cohort study involving 557 

HF patients with reduced ejection fraction (HFrEF) (EF <50%) to assess the relationship 

between medication compliance (for medications such as ACEI, ARB, beta blockers and 

aldosterone antagonists) and the primary outcomes of HF hospitalizations and all-cause 

mortality. The results showed that medication non-compliance was common. There were 143 HF 

re-hospitalizations due to non-compliance; 65% were from ACEI/ARB, 39% were from beta-

blockers, and 64% were from aldosterone antagonists. Using the unadjusted analysis, this study 

concluded that non-compliance with all three medications was significantly associated with HF 

re-hospitalizations (p < 0.0001), and approximately 23% to 31% of HF readmissions could have 

been prevented by higher medication compliance (Fitzgerald et al., 2011).  

Following-Up with the Cardiologist and Primary Care Provider 

Ryan, Kang, Dolacky, Ingrassia, and Ganeshan (2013) conducted a single center 

retrospective chart review of all HF patients discharged from the hospital with primary diagnosis 

of HF between the years 2008 and 2011. The important component of this qualitative 

improvement initiative was the inclusion of mandatory seven-day follow-up visits. The 

frequency of the seven-day follow-up visits increased from 37 (19.6%) in 2008 to 98 (46.9%) in 

2011 (p < 0.01). After implementation of a quality improvement initiative that included 

mandatory seven-day follow-up visits, there was a 30% decrease in 30-day readmission rate from 
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27.5% in the year 2008 to 19.1% in 2011 (p = 0.024). At the seven-day follow-up visit, it 

stressed the importance of reviewing patients’ medications as around 90% of these patients had 

medication discrepancies between hospital discharge and at seven-day follow-up. In fact, at the 

seven-day follow-up, 21% of patients were missing medications including antiplatelet, 

anticoagulants, neuro hormonal blockers, anti-hypertensive, digoxin, or diuretics, 2% were 

taking cardiac drugs that were not prescribed at the time of hospital discharge, and 25% had a 

dose discrepancy. This study concluded by stating that following-up with a physician within 

seven days after discharge is critical in minimizing 30-day readmissions.  

Hernandez et al. (2010) examined the relationship between early (within seven days) 

physician follow-up and 30-day readmission in 30,136 HF patients age 65 and above from 225 

hospitals between the years 2003 and 2006. The study showed that within the first 30-days after 

a hospital discharge, 6,428 patients (21.3%) were readmitted for HF. In comparison, 30-day 

readmission was 10% to 14% lower among patients with higher frequency of early follow-up 

than those without an early follow-up (Hernandez et al., 2010). This study also suggested that 

home health visits, disease management programs, and telephone or remote monitoring may 

prevent 30-day readmission. 

Tung, Chang, Chang, and Yu (2017), reported that HF patients who had an early follow-

up with a physician (within seven-days of discharge) had a lower rate of 30-day HF readmission 

compared to patients with no early follow-up. In addition, this study reported that following-up 

with hospital discharge physician has a lower rate of 30-day HF readmission than following-up 

with a physician other than the hospital discharge physician. 
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Checking Daily Weight 

White, Howie-Esquivel, and Caldwell (2010) conducted a randomized two-group 

experimental study to analyze a specialized nurse-administered educational intervention that 

consisted of one-to-one patient education on HF symptoms of fluid overload. Procedures 

included patients assessing if their legs were swollen or needing of extra pillows to sleep as well 

as weighing themselves on the same scale every morning and recording it in a diary. HF patients 

were instructed to report weight gains of three or more pounds in one day or five pounds in one 

week in order to improve symptom recognition of fluid overload in symptomatic HF patients 

with HF NYHA class II, III, or IV (Table 2). The study concluded that the causes for 

noncompliance to daily weight checking included vacation, holiday meals, and simply forgetting 

to check weight. The researchers recommended focusing education and utilizing diaries to 

achieve increased compliance with checking daily weight and monitoring symptoms of fluid 

overload. 

Jones et al. (2014) conducted a prospective cohort study among 216 patients within a 

randomized trial of HF self-care training to evaluate the relationship of self-reported recall and 

daily diary-recorded weight monitoring adherence with HF-related hospitalization. Patients in 

the intervention group received an in-person, 40-minute education session followed by a 

sequence of educator calls (median of 15 calls) over a one year period to reinforce the 

importance of daily weight monitoring, diuretic doses, medication adherence, salt reduction, and 

exercise. Results showed more than 80% of daily recorded weight monitoring adherence had a 

statistically significant lower incidence of HF admission than with patients who had < 80% 
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adherence over 12 months. Diary-recorded daily weight measures may identify optimal self-care 

and be associated with a reduced risk of HF admissions. 

A case-control analysis nested in a HF self-care randomized trial, Jones et al. (2012) 

evaluated the association between adherence of weight monitoring and diuretic self-adjustment 

with HF-related ED visits or hospitalizations. Among 303 patients with HF, adherence to weight 

monitoring and diuretic self-adjustment were related to reduce HF-related morbidity and 

compliance with weight monitoring six out of seven days produced lower odds of HF-related ED 

visits or hospitalizations (OR =0.63, 95% CI 0.40 – 1.02). In conclusion, the authors 

recommended and reinforced the value of adherence to daily weight monitoring in reducing HF-

related ED visits and hospitalizations. 

Normal (2800 – 3000 mg) Sodium Diet 

Paterna, Gaspare, Fasullo, Sarullo, and Di Pasquale (2008) studied the effects of a normal 

sodium diet (120 mmol or 2800 milligrams) with a low-sodium diet (80 mmol or 1800 

milligrams) among 232 HF patients (with NYHA class II-IV, ejection fraction < 35% and serum 

creatinine < 2 mg/dl) on HF readmissions during a six-month follow-up period. During the 180 

days, 4% of patients from normal sodium diet group were readmitted, compared to 13% of 

patients from low sodium diet group. The major finding of this study recommended that a normal 

sodium diet with a limited fluid intake (1000ml) and a loop diuretic could reduce HF hospital 

readmission after 180-days of follow-up. 

The American College of Cardiology Foundation/American Heart Association 

(ACCF/AHA) and the Heart Failure Society of America (HFSA) guidelines recommend a 

sodium (3000 milligrams) restricted diet for HF patients (ACCF/AHA, 2011; HFSA, 2016). Son, 
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Lee, and Song (2011) conducted a prospective cohort study involving 232 patients with NYHA 

class III/IV and an ejection fraction < 40% to evaluate whether adherence to a sodium (3000 

milligrams)–restricted diet prevents worsening of HF symptoms and readmissions (cardiac 

event-free survival). Patients were divided into two groups based on 24-hour urinary sodium 

excretion (24-Hr UNa) cut-off value of three grams (3g). Patients who were non-adherent to a 

sodium restricted diet had a 24-Hr UNa equal or greater than 3g, which was independently 

associated with increased HF symptoms (p = 0.007), 1.8 times more increased risk for HF 

hospitalization, and shorter cardiac event free survival (p = 0.008) compared to patients with 24-

Hr UNa less than 3g (Son, Lee, & Song, 2011). This study concluded that patients who did not 

adhere to the restricted dietary sodium intake of 3g are more likely to experience ER visits, HF 

rehospitalizations, or death from cardiac related events even after controlling other risk factors. 

These findings also support that patients who follow a sodium- restricted diet of less than 2.8g 

per day with fluid restriction of less than one liter per day have a lower risk of HF 

rehospitalizations and death. 

Kollipara et al. (2008) evaluated the relationship between lacks of knowledge about 

dietary sodium restriction to hospital readmission in HF patients and found that the 90-day HF 

readmission rate was inversely correlated with dietary sodium knowledge. The majority (71%) of 

patients admitted multiple times within the 90-days were from the low dietary sodium 

knowledge group. Low dietary sodium knowledge as risk of HF readmission was independent of 

other potential confounders including age, gender, race, heart rate, serum sodium, creatinine, B-

type natriuretic peptide, and systolic blood pressure. This author concluded that increasing 
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patient knowledge in dietary sodium intake will help improve compliance with normal sodium 

intake and minimize HF readmissions. 

Monitoring Symptoms Such as Swelling or Shortness of Breath 

A study conducted by Perez-Moreno et al. (2014) assessed the association between 

fatigue symptom monitoring and HF hospital stay in patients with left ventricular ejection 

fraction (LVEF) < 35%. One finding was that HF patients with higher symptom severity were 

more prone to be readmitted for worsening HF (p < 0.0001). The study determined that increased 

fatigue significantly increases the risk for HF hospital stay and cardiovascular death at six 

months. According to the results, there was a strong relationship between fatigue and HF 

hospitalizations (p = 0.01) as well as a statistically significant association between baseline 

fatigue, dyspnea, and HF readmission. Worsening fatigue between baseline and six months was 

highly predictive of worsening cardiac outcomes including HF readmission (p = 0.001), and 

fatigue is an independent predictor for HF readmission. 

Park et al. (2017) published a study on diary use to monitor symptoms of HF and 

response to symptoms changes. In this study, 602 rural patients with HF (HFpEF) were 

randomized to three groups: names as control, fluid watchers LITE, and fluid watchers PLUS. 

Patients in the LITE group received a face-to-face education session with two follow-up phone 

calls, whereas PLUS group of patients had audio taped education in addition to face-to-face 

education session and biweekly calls. This study analyzed and compared HF-related hospital 

readmission between patients who completed and those who did not complete a daily weight and 

symptom diary. Results showed that diary use may be significant in HF patients in predicting 

readmissions and emergency department visits. According to this study, teaching and reinforcing 



 

 

 

 

29 

the HF patients to monitor symptoms is vital to avoiding readmissions. The study revealed that 

daily diary recording of symptoms and weight, helped patients detect subtle changes over time 

and notify the provider in a timely manner, enabling the providers to intervene and reduce the 

risk of readmissions and emergency visits in HF patients. Results of this study documented that 

HF patients with moderate symptoms are more likely (82%) to be readmitted than patients with 

low symptoms burden, and patients with severe symptoms burden were more than twice likely to 

be readmitted. At the conclusion of the study, adherence to diary use to monitor symptoms 

helped the HF patients to be more conscious about changes happening in their health condition 

and lowered readmission rates. 

Activities 

While exercise training (ET) is a matter of debate to be prescribed for HF patients, 

Belardinelli, Georgiou, Cianci, and Purcaro (1999) conducted research on long-term moderate 

ET to assess whether ET improves functional capacity and quality of life as well as lowers 

hospital readmission in HF patients. This study included 99 HF patients with LVEF < 40%; of 

these, 85% had ischemic cardiomyopathy, and 15% had idiopathic dilated cardiomyopathy. 

Patients were randomized into exercise and non-exercise group. The exercise group did a warm-

up phase of stretching for 20 minutes and cycling for 40 minutes for a total of an hour in the 

hospital gymnasium supervised by a cardiologist, while the non-exercise group did not do any 

exercises. Results showed that hospital HF-related readmission was significantly higher in the 

non-exercise group (p = 0.02), and multiple readmissions were more frequent in the non-exercise 

group (6 versus 1) than in the ET group (p = 0.001). Statistical analysis revealed that after ET, 

HF patients showed significant improvement in functional capacity and a lowered rate of 
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hospital HF-related readmission than the control group. The authors concluded that long-term 

moderate ET provides a sustained improvement in quality of life and functional capacity and a 

lowered rate of HF readmissions. 

O’Connor et al. (2009) evaluated the impact on HF admissions by conducting a 

multicenter, randomized control trial of home-based exercise training versus usual care for 2,331 

patients at 82 participating centers with HFrEF (NYHA class III/IV). In this study, HF patients 

who were randomized into a home-based exercise-training group were given structured training 

and instruction, and activity logs, telephone calls, and clinic follow-up measured their adherence. 

Analysis of the data showed that after adjusting for prognostic factors, there was a statistically 

significant reduction in HF admission rate in the intervention group (p = .03) In the post-hoc 

analysis, HF admission reduced to 13% with the exercise training group versus 34% in the usual 

care group. The study concluded that the reduced risk for HF admission was significant in the 

exercise-training group. 

A randomized prospective trial study was conducted by Chen et al. (2018) to assess the 

significance of home-based cardiac rehabilitation in improving exercise tolerance, peak oxygen 

uptake (VO2 peak), Quality of Life (QOL), and 90-day readmission reduction rates in patients 

with HF. The objective of this project was to characterize the beneficial effects of home-based 

cardiac rehabilitation on the quality of medical care in patients with chronic HF. Patients (n=75) 

were included in the study if they had left ventricular ejection fraction (LVEF) < 50%. They 

were also evaluated using the New York Heart Association (NYHA) Functional Classification 

guidelines for HF (Table 2). Patients who were bedridden, pregnant, or NYHA stage IV were 

excluded from the study. Participants QOL were assessed using the Minnesota Living with HF 
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Questionnaire (MLHFQ) monitored VO2, anaerobic threshold (AT) using cardiopulmonary 

exercise test (CPET), and six minutes walking test (6MWT) in order to compare the changes in 

exercise tolerance during the study period. Patients received one week of outpatient cardiac 

rehabilitation with an intensity measuring 60% to 80% of peak heart rate, and then the 

intervention consisted of doing aerobic exercise prescribed (walking, jogging & stationary 

cycling) at least three times a week for durations of 30 minutes each time. The control group was 

asked to maintain their regular previous activity levels.  

The study showed that home-based cardiac rehabilitation improved VO2 peak by 14.2% 

(P= 0.02), MLHFQ score and 6MWD increased to 37% (P< 0.01), AT improved significantly 

(P=0.005), and HF readmission rate lowered from 14% to 5% within the 90-day follow-up 

period (Chen et al., 2018). Comparatively, the control group experienced a decrease in VO2 peak 

and metabolic equivalent, while no changes were noticed in AT, 6MWD, or MLHFQ scores at 

three-month follow-up. Based on the improvement in the exercise tolerance QOL and reduced 

HF readmission of the interventional group, the researchers recommend that home-based cardiac 

rehabilitation programs are a convenient and acceptable alternative for chronic HF. The overall 

findings of this study were that home-based cardiac rehabilitation reduces the rate of hospital HF 

readmission within the 90-day follow-up.  

METHODS 

Specific Aim 

The specific aim of this DNP project was to describe the HF patients’ responses to 

discharge call center questions and propose practical solutions to improve medication adherence 
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and self-care practices that are applicable to minimize HF readmission rate to meet the national 

standards. 

Rationale: Describing the characteristics of the patients who were readmitted within 30-

days of post discharge could assist in determining if there are any barriers in adherence to the 

treatment prescription and plan for interventions to address the gaps in treatment and patient 

education. 

The purpose of this project was to describe the responses of HF patients to the discharge 

call center questions about medication compliance, following-up with the physicians, and 

monitoring of daily weight, normal salt intake, symptoms and activities and to propose 

suggestions for reducing readmission rate within 30 days of post-discharge from the hospital.  

Design 

This DNP project is a quality improvement project with the goal of describing responses 

reported by HF patients readmitted within 30 days in the second half of 2018. At the project 

facility, discharge call center personnel collected information from HF patients. Retrospective 

chart review was done to collect data of HF patients readmitted within 30-days of their discharge 

between July and December of 2018. Descriptive research design was used to examine factors 

that may contribute to 30-day readmissions. This research design was appropriate to allow the 

project researcher to describe the documented responses, explore variability of the characteristics 

and to summarize the data in a logical, meaningful and efficient way (Vetter, 2017).  

Setting 

The setting for this DNP project was a Level I trauma center, located in southwest United 

States. This is a 338-bed regional hospital serving more than 260,000 patients per year. This 
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setting was chosen as it is an accredited chest pain center and designated cardiac arrest center. 

The total number of patients treated for HF between January 2018 and December 2018 was 645; 

of these, 107 patients were readmitted within 30 days (17%). 

Participants 

HF patients who were readmitted to the project facility within 30 days of their index HF 

hospitalization between July and December of 2018 were included in this project. Exclusion 

criteria included HF patients who were not readmitted within 30 days and those readmitted 

within 30 days to a facility outside of the project facility. At the project facility, there were 52 all 

cause readmissions between July and December of 2018.  

Data Collection Protocol 

After obtaining approval from the University of Arizona’s Institutional Review Board 

(IRB) as well as from the organizational IRB review board at the project facility (Appendix D), 

the director of quality management at the project facility provided the list of 52 HF patients who 

were readmitted within 30 days. This project investigator (PI) collected data from the medical 

records and utilized data collected by the discharge call center at the project facility. Therefore, 

no recruitment or informed consent was obtained from patients. No personal identifiable 

information was collected in order to meet the standards and requirements of the U.S. 

Department of Health and Human Services (USDHHS) for the privacy of individually 

identifiable health information and to ensure that an individual’s health information was properly 

protected (USDHHS, 2018).  

Retrospective chart review was done to collect data on patient demographics. These 

include age, gender, height, weight, smoking status (e.g., never, former, current or unknown), 
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ethnicity (e.g., Latino/Hispanic, non-Latino/non-Hispanic or unknown), race (e.g., White, Black 

or African American, Asian, American Indian or Alaska Native, Native Hawaiian, Other Pacific 

Islander). Patient co-morbidities such as coronary artery disease (CAD), history of in-hospital 

cardiac arrest, percutaneous coronary intervention (PCI), aortic stenosis (AS), stroke (e.g., either 

ischemic or hemorrhagic), chronic obstructive pulmonary disease (COPD), dementia, and 

diabetes were collected. Admission physical assessment data such as systolic blood pressure 

(SBP) in mm Hg, heart rate in beats per minute, respiratory rate in breaths per minute, ejection 

fraction (EF) percentage, and admission laboratory data which include sodium in mEq/L, blood 

urea nitrogen in mg/dl, creatinine in mg/dl, hematocrit percentage, and glucose in mg/dl were 

collected from the medical records. 

CORE readmission tool was developed based on statistical data obtained from the 

National Heart Care Project and with the contracts for Medicare and Medicaid services. Patient 

demographics, histories, presentations, physical examinations, laboratory data, and diagnostics 

were entered into the CORE HF readmission tool to calculate the risks for readmission. The 

CORE scores were calculated only for the HF patients readmitted who are age 65 and above as 

this tool is intended for use in this age group.  

Data Collection Instrument 

Discharge call center at the project facility made calls to HF patients on days 3, 7, 14, and 

28 from their date of hospital discharge. Before beginning the conversation, the callers identified 

themselves and stated they were calling regarding discharge follow-up questions about the recent 

HF hospitalization. They asked the following nine questions and documented the patient’s 

responses to all four calls under the nurses’ notes were in the medical record: (1) Do you take 
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your medications as prescribed? (2) Do you understand the purpose and side effects? (3) Did you 

follow up with your PCP (primary care provider) and cardiologist? (4) Do you check your 

weight daily? (5) Do you know to notify cardiologist if sudden weight gains of 2 lbs overnight or 

5 lbs in a week? (6) Do you follow normal sodium diet? (7) Do you know to monitor for 

swelling in ankles, feet, hands, or belly? (8) Do you have shortness of breath with exertion? (9) 

Do you exercise routinely? Patients responded either “yes” or “no” or described their responses 

to these questions. If they answered “No” to any of the questions, they were asked for any 

barriers in compliant with the above, asked questions and were given the opportunity to ask for 

help. Patient responses for all the discharge call center questions entered in the Excel spreadsheet 

as ‘1’ for ‘Yes,’ ‘2’ for ‘No,’ and ‘8’ for reasons of non-compliance. If patients were unavailable 

at the designated call time, a voice mail was delivered stating that the discharge call center called 

to follow up on the above-mentioned HF questionnaire and to contact the discharge call center 

back for any questions or assistance needed. A random project number was assigned to each 

study participants. Data were stored in a secured, encrypted document in a password protected 

hard drive kept in a locked office accessible only to the project investigator. The project 

investigator was the sole person retrieving, analyzing and evaluating the above-mentioned data. 

Plans for Data Analysis 

Collected data were entered into an Excel spreadsheet and SPSS was the statistical tool 

used to analyze the information. Descriptive statistics were used to describe the data. Proportions 

were calculated for gender, smoking status, ethnicity, race and co morbidities including coronary 

artery disease, in-hospital cardiac arrest, percutaneous coronary intervention, aortic stenosis, 

stroke, chronic obstructive pulmonary disease, dementia, and diabetes. Mean and standard 
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deviations were used to describe the age, height, weight, SBP, heart rate, respiratory rate, EF, 

and lab data including sodium, blood urea nitrogen, creatinine, hematocrit, and glucose. All 

qualitative data regarding reasons for non-compliance with medications, daily weight check, diet 

recommendations, follow-up visits, monitoring of symptoms and routine activities are 

summarized.  

Ethical Considerations 

Respect for persons, beneficence, and justice are the main standards of ethical conduct in 

scientific research. Applications of these ethical standards in a research project are described 

below. 

Respect for Persons 

Respect for person ensures that the participants were respected for the entire duration of 

the study, and they were provided options to participate voluntarily and to withdraw from the 

study at any time without any obligations. Participants’ responses were collected through 

retrospective chart review, and no direct participation was mandated for this study.  

Beneficence 

Beneficence in a research project ensures that the participants gain some benefits, and 

minimal or no harm is anticipated and the safety and well-being of the participants are not 

compromised in any manners. Data collected by retrospective chart review and no direct 

participation required for this study.  
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Justice 

Justice in a research project ensures to treat each participant with due respect, and 

without any discriminations. Chart review and data collection were completed on all participants 

in the same manner regardless of their racial and cultural background. 

RESULTS 

Sample Characteristics 

Retrospective review was executed and data collected from 52 patients’ charts. The mean 

age was 69.52 + 17.13, ranging from 27 to 99 years (Table 3). The majority of the patients were 

male (n= 39; 75%), former smokers (n=27; 52%), and of unknown ethnicity (n=49; 94%). The 

most common co-morbid conditions were CAD (n=25; 48%) and diabetes (n=22; 42%), 

followed by COPD (n=16; 31%), and stroke (n=11; 21%).  

TABLE 3. Demographics and co-morbidities. 

Variables n (%) 

Age in years, mean + SD  69.52 + 17.13 

Gender n (%) 

Men 

Women  

 

39 (75%) 

13 (25%) 

Height in cm, mean + SD  168.69 + 17.41 

Weight in kilograms, mean + SD  89.65 + 24.61 

Smoking Status n (%) 

Never Smoker 

Former Smoker 

Current Smoker 

Unknown 

 

16 (31%) 

27 (52%) 

9 (17%) 

0 (0%) 

Ethnicity n (%) 

Latino/Hispanic 

Non Latino/Non Hispanic 

Unknown  

 

2 (4%) 

1 (2%) 

49 (94%) 
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TABLE 3. – Continued 

Variables n (%) 

Race n (%) 

White 

Black/African American 

Asian 

American Indian/Alaska Native 

Native Hawaiian/Other Pacific Islander 

Unknown  

 

2% 

-- 

2% 

-- 

-- 

96% 

CAD n (%) 25 (48%) 

In-hospital cardiac arrest n (%) 2 (4%) 

PCI n (%) 7 (13%) 

Aortic Stenosis n (%) 4 (8%) 

Stroke (ischemic or hemorrhagic) n (%) 11 (21%) 

COPD n (%) 16 (31%) 

Dementia n (%) 1 (2%) 

Diabetes n (%) 22 (42%) 

Systolic Blood Pressure, mean + SD  142.71 + 32.57 

Heart Rate, mean + SD  83.65 + 22.40 

Respiratory Rate, mean + SD  18.42 + 2.38 

LVEF, mean + SD  44.52 + 16.90 

Sodium, mean + SD  137.37 + 4.27 

BUN, mean + SD  33.10 + 20.13 

Creatinine, mean + SD  2.14 + 1.92 

Hematocrit, mean + SD  34.35 + 6.17 

Glucose, mean + SD  134.60 + 56.49 

CAD=Coronary Artery Disease; PCI=Percutaneous Coronary Intervention; COPD=Chronic Obstructive 

Pulmonary Disease; LVEF=Left Ventricular Ejection Fraction; BUN=Blood Urea Nitrogen 

With respect to admission physical assessment data, 12 patients (23%) had SBP at 170 

mmHg or above. Ten patients (19%) had a heart rate > 100 bpm. Less than one-half of the 

patients had HFrEF (n=25; 48%). Hyponatremia, hypernatremia, anemia (hematocrit < 21%), 

and hypoglycemia (blood sugar < 80 mg/dl) were seen in only one patient. Three times more 

number of patients had high creatinine level (n=22; 42%) than the number of patients who had 

hyperglycemia (n=7; 13%).  
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TABLE 4. CORE readmission risk score for 36 patients aged 65 and above. 

CORE Readmission Risk Score Ranges (%) n (%) 

15 - 20 8 (22%) 

20 - 30 17 (47%) 

>30 11 (31%) 

Since the CORE readmission risk calculator tool is only validated for the patients 65 

years and above (Table 4), CORE readmission risk scores were calculated only for these 36 

patients older than 65. All 36 patients had a readmission risk score of at least 15 and nearly a 

third had a risk score over 30. Of these, 26 patients (77%) were readmitted secondary to non-HF 

reasons, which include: atrial fibrillation, rectal bleeding, pleural effusion, hematuria, syncope, 

ventricular tachycardia, acute kidney injury, urinary tract infection, urinary retention, metabolic 

acidosis, altered mental status, cholecystitis, pancreatitis, foot cellulitis, hypotension, coffee 

ground emesis, junctional bradycardia, pneumonia, acute renal failure, ileus, leukocytosis, 

cardiac arrest, acute on chronic renal failure, hyperkalemia, and acute hypoxemic respiratory 

failure. Only one patient was readmitted because of HF exacerbations. One patient was 

discharged to hospice and eight patients were not readmitted within 28 days. 
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TABLE 5. CORE all-cause readmission risk scores among patients readmitted by days 3, 7, 14 

and 28. 

Days Post 

Discharge 

Number 

Readmitted 

Number with CORE Score (65 years 

or older) 

Mean CORE Score (min, 

max) 

1 - 3 9 
6 patients older than 65 years 

19, 30, 21, 28, 31, 27 
26 (19, 30) 

4 - 7 13 
8 patients older than 65 years 

17, 29, 29, 19, 24, 27, 33, 16 
24.25 (16, 33) 

8-14 9 
5 patients older than 65 years 

19, 16, 36, 30, 19 
24 (16, 36) 

15-28 11 
9 patients older than 65 years 

24, 31, 25, 29, 32, 25, 30, 24, 22 
26.89 (22, 32) 

29-30 10 
8 patients older than 65 years 

24, 19, 33, 23, 33, 20, 33, 28 
26.23 (19, 33) 

There were nine patients readmitted within days 1-3 and days 8-14. In addition, 13, 11 

and 10 patients were readmitted on days 4-7, 15-28, and 29-30 respectively. CORE score was 

calculated for those who were 65 years and older. Patients with high CORE readmission risk 

scores were not readmitted at an earlier date and patients with low CORE readmission risk scores 

were not readmitted at a later date. The relationship between CORE readmission score and the 

date of readmission cannot be drawn. 
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TABLE 6. Responses to call center survey among 18 participants who responded at least one 

time, at 3, 7 and 14 days discharge. 

 
Day 3 

(n=14)* 
Day 7 

(n=7)* 
Day 14 
(n=6)* 

Question Yes No Yes No Yes No 

Do you take your medicines as prescribed? 12 2 7 0 6 0 

Do you understand the purpose and side effects of prescribed 

medications? 

11 1 7 0 6 0 

Did you follow up with your PCP and cardiologist? 12 2 7 0 6 0 

Do you check your weight every day? 5 4 1 3 2 2 

Do you know to notify cardiologist if sudden weight gains of 2 

lbs overnight or 5 lbs in a week? 

11 1 7 0 6 0 

Do you follow a normal sodium diet? 2 1 3 0 4 0 

Do you know how to monitor for swelling in ankles, feet, hands, 

and belly? 

7 1 5 1 5 1 

Do you have shortness of breath with exertion? 3 9 2 5 1 5 

Do you exercise routinely? 3 2 1 2 3 1 

Discharge call center contacted all of the 52 readmitted HF patients on days 3, 7, 14 and 

28 from their date of discharge. Forty-two patients were readmitted by day 28. Ten patients were 

readmitted after the 28th day (within 30 days). Discharge call center system does not have the 

causes of readmission for these 10 patients as they were readmitted after the last call on day 28. 

Among 52 patients, only 18 patients (35%) responded at least once to the discharge call center 

survey. Only four patients responded to the survey on all three days, one patient on days 3 and 14 

only, nine patients on day 3 only, three patients on day 7 only, and one patient on day 14 only. 

Table 6 summarizes the total number of patients who responded to discharge call center survey 

on days 3, 7, and 14 after their discharge from the hospital. Among the participants, the number 
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of patients who were compliant with the discharge education was greater than the number of 

patients who were non-complaint. 

The majority of patients (n=30; 73%) were readmitted due to non-HF related reasons, one 

patient was discharged to hospice care, and only 11 (27%) were readmitted due to HF 

exacerbation and related symptoms. Dyspnea, viral pneumonitis, pulmonary edema, hypoxia, 

NSTEMI, upper gastrointestinal bleeding, COPD exacerbation, and hyponatremia were also 

primary non-HF related readmission diagnoses. 

Of the 11 patients readmitted for HF, majority were men (n=10; 90%). Six patients weigh 

more than 100 kilograms, seven were former smokers, and three were current smokers. Five 

(45%) had COPD and diabetes, four (36%) had CAD, two (18%) had stroke, and only one (9%) 

had a history of cardiac arrest. Two patients (18%) had high blood pressure greater than 200 

mmHg, four (36%) had tachycardia, heart rate greater than 100 beats per minute, six (55%) had 

HFrEF, and five (45%) had HFpEF. Three, 2, 3, and 3 patients were readmitted within days 3, 7, 

14 and 28 (respectively). Only one patient participated in the discharge call center’s questions on 

days 3, 7 and 14. Three patients (27%) were participated only the survey on day 3. The 

remaining seven patients (64%) did not participate in the survey at all. 

TABLE 7. Q1. Do you take your medications as prescribed? 

Day Total (n) Yes (n) No (n)  Non-participants (n)  Readmitted (n) 

3 52 12 2 29 9 

7 52 7 0 23 22 

14 52 6 0 15 31 

28 52 0 0 10 42 

Retrospective chart review of 52 charts was done to collect patient responses to the 

question, Question 1: “Do you take your medications as prescribed?” Twenty-nine participants 
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did not take part in the survey either due to discharge to hospice care (n=1), unavailable at the 

time of call (n=26), or unwilling to participate in the post discharge survey (n=2). Of the 14 

patients who responded, 12 answered “yes” and two answered “no.” The reasons for non-

compliance with discharge medications were not documented. Nine were readmitted within three 

days of their hospital index discharge because of non-HF causes. The number of patients 

compliant with medication was low on days 7, 14, and 28. None of the patients who took 

medications as prescribed on day 3, 7 and 14 were readmitted prior to days 3, 7 and 14. All of 

the readmitted patients were from the non-participation group. Some of the day 3 participants 

were readmitted prior to day 7 and 14, and so these patients did not take part in the follow-up 

survey on days 7 and 14.  

TABLE 8. Q2. Do you understand the purpose and side effects of prescribed medications? 

Day Total (n)  Yes (n)  No (n)  Non-participants (n)  Readmitted (n)  

3 52 11 1 31 9 

7 52 7 0 23 22 

14 52 6 0 15 31 

28 52 0 0 10 42 

Question 2: “Do you understand the purpose and side effects?” Twelve patients answered 

this question on day 3 and 92% responded that they understood the purpose and side effects of 

the discharge medications. On days 7 and 14, all participants answered that they understood the 

purpose and side effects of prescribed medications. On day 28, 42 patients were readmitted and 

10 did not take the survey; consequently, there were no patient responded to the call. Compared 

to day 3, 13 more patients were readmitted prior to day 7 for numerous HF and non-HF related 

reasons. Compared to Q1, there was a twice fewer non-participation to Q2. All of the readmitted 

patients did not participate in responding to question 2.  
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TABLE 9. Q3. Did you follow-up with your PCP and cardiologist? 

Day Total (n) Yes (n)  No (n) Non-participants (n) Readmitted (n) 

3 52 12 2 29 9 

7 52 7 0 23 22 

14 52 6 0 15 31 

28 52 0 0 10 42 

Question 3: “Did you follow-up with your PCP and cardiologist?” Of the 14 patients 

responded on day 3, 12 (86%) had followed-up with a PCP and cardiologist and two (14%) did 

not follow-up with the provider. There were no documented reasons for being non-compliant 

with follow-up appointments in the medical records. Seventeen patients (33%) reported having 

family members to assist with follow-up appointments. Additionally, four patients (8%) voiced 

anxiety and feeling overwhelmed with the amount of information related to self-management and 

follow-up details. All patients who had a follow-up appointment as recommended did not get 

readmitted prior to day 14.  

TABLE 10. Q4. Do you check your weight every day? 

Day Total (n) Yes (n) No (n) Non-participants (n) Readmitted (n)  

3 52 5 4 34 9 

7 52 1 3 26 22 

14 52 2 2 17 31 

28 52 0 0 10 42 

Question 4: “Do you check your weight every day?” Concerning checking their weight 

daily, the majority of patients (n=35; 67%) did not respond to the survey. Of the 13 patients 

responded, only seven (54%) checked weight daily and six (46%) did not. The reasons for non-

compliance with daily weight check were not documented in the medical records and only one 

patient stated that his scale was broken. The six patients (two patients responded more than once) 

reported that they do not check their weight daily. Among these six patients, five were 
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readmitted within 28-days. The one patient was readmitted due to HF exacerbations and four 

patients due to non-HF reasons. One patient was readmitted after the 28th day after call center’s 

last call. None of the patients who monitored weight daily was readmitted prior to day 14.  

TABLE 11. Q5. Do you know to notify cardiologist if sudden weight gains of 2 lbs overnight or 5 

lbs in a week? 

Day Total (n) Yes (n)  No (n)  Non-participants (n)  Readmitted (n) 

3 52 11 1 31 9 

7 52 7 0 23 22 

14 52 6 0 15 31 

28 52 0 0 10 42 

Question 5: “Do you know to notify cardiologist if sudden weight gains of 2 lbs 

overnight or 5 lbs in a week?” With respect to notifying the physician of sudden weight gain, 

only one patient expressed that he was not aware of this discharge education HF quality metrics 

and the benefits of monitoring the trend on body weight to identify the fluid accumulation and 

patient responses were documented in the discharge call center notes. None of the patient 

responded “yes” to this question was readmitted prior to day 14. 

TABLE 12. Q6. Do you follow normal sodium diet? 

Day Total (n) Yes (n) No (n) Non-participants (n) Readmitted (n) 

3 52 2 1 40 9 

7 52 3 0 27 22 

14 52 4 0 17 31 

28 52 0 0 10 42 

Question 6: “Do you follow normal sodium diet?” Regarding a normal sodium diet, 

fewer participants answered this question compared to previous questions asked. There is a high 

number of non-participation. Eight patients responded to this question (two patients responded 

more than once) and seven followed the normal sodium diet and one did not. The patient who did 
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not follow the normal sodium diet was readmitted on day 12 for HF exacerbation. None of the 

patients who followed the normal sodium diet was readmitted prior to day 14.  

TABLE 13. Q7. Do you know how to monitor for swelling in ankles, feet, hands, and belly? 

Day Total (n) Yes (n) No (n) Non-participants (n) Readmitted (n) 

3 52 7 1 35 9 

7 52 5 1 24 22 

14 52 5 1 15 31 

28 52 0 0 10 42 

Question 7: “Do you know how to monitor for swelling in ankles, feet, hands, and belly?” 

As in Table 13, two patients (one responded twice) indicated that they did not have the 

knowledge to monitor for swelling in ankles, feet, hands, and belly. One patient was a 91-year-

old woman who had a CORE readmission risk of 27%. It was documented the discharge call 

center nurse reinforced the information that was provided to the patient at the time of discharge 

about self-assessment for fluid overload during day three call and this patient had been 

readmitted on day six with hypotension. The other patient was a 69-year-old with a CORE 

readmission score of 24%. This patient did not participate on day three call. On day 7, fluid 

overload assessment education was reinforced by the discharge call center but the patient again 

reported no knowledge on how to assess self for fluid overload on the day 14 call. He was 

readmitted on day 24 for atrial fibrillation.  

TABLE 14. Q8. Do you have shortness of breath with exertion? 

Day Total (n) Yes (n) No (n) Non-participants (n) Readmitted (n) 

3 52 3 9 31 9 

7 52 2 5 23 22 

14 52 1 5 15 31 

28 52 0 0 10 42 

 



 

 

 

 

47 

Question 8: “Do you have shortness of breath with exertion?” A total of 16 patients 

responded to this question. Four patients responded “yes” (one responded more than once), and 

12 responded “no” (four responded more than once). The first patient was a 42-year-old man 

with a history of cardiac arrest and renal insufficiency, readmitted on day 12 for HF related 

symptoms. The second patient was a 72-year-old woman with a history of diabetes; hypertension 

and chronic renal insufficiency had a CORE score of 33% and was readmitted after 28-days. The 

third patient was a 72-year-old man with a history of CAD and chronic renal insufficiency had a 

CORE risk score of 30%, readmitted with chest pain on day 11. The fourth patient was a 69-

year-old man with a history of COPD and CORE risk score of 24% who continued to smoke 

more than quarter pack of cigarettes a day and consistently reported shortness of breath on all 

three calls before being readmitted on day 24 for a-fib. Of these four patients reported shortness 

of breath, three had renal insufficiency and two had a CORE score greater than 30% and one had 

24%.  

TABLE 15. Q9. Do you exercise routinely? 

Day Total (n) Yes (n) No (n) Non-participants (n) Readmitted (n) 

3 52 3 2 38 9 

7 52 1 2 27 22 

14 52 3 1 17 31 

28 52 0 0 10 42 

Question 9: “Do you exercise routinely?” Five, three, and four patients responded to this 

question regarding exercise on days 3, 7, and 14 respectively. Six patients answered “yes” they 

exercise routinely. Four patients said that they do not exercise routinely. Two patients 

participated more than once. Four patients reported not exercising routinely and no reason was 

documented for not exercising. All four patients who did not exercise routinely also reported 
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shortness of breath and one patient was also found to be non-compliant with daily weight 

checking. Two patients were readmitted for HF exacerbations with one patient has a CORE 

readmission score of 30% and another one patient younger than 65 years of age. Two patients 

were readmitted for non-HF related diagnosis including a-fib and cellulitis with CORE scores of 

24% and 32% respectively. None of the patients who exercise routinely were readmitted prior to 

day 14.  

DISCUSSION 

This quality improvement project is to describe the responses of HF patients to discharge 

call center questions about medication compliance, following-up with providers, monitoring 

daily weight, normal salt intake, HF symptoms, and activities. Only one-third of patients 

participated in the survey. The influence of post-discharge follow-up phone calls from the 

discharge call center in reducing readmissions among HF patients was uncertain due to smaller 

percentage of the participants. 

The most important findings of this project are: (1) majority of the readmitted HF patients 

were men; (2) CORE readmission risk was calculated in 70% of the patients; (3) nearly half of 

the CORE readmission risk scores were between 20 and 30%; (4) 75% of the readmitted patients 

were aged 65 or older; (5) 96% of HF patients were readmitted for non-HF related causes; (6) 

Among the participants, the number of patients who were compliant with the discharge education 

was greater than the number of patients who were non-complaint; and (7) The reason for non-

adherence with the discharge teachings were documented only for few patients  

The Centers for Medicare and Medicaid Services (CMS) assess the hospital performance 

and sets the excess readmission ratio related (ERR) to the peer group median ERR. Using the 
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payment adjustment formula (PAF), hospitals can calculate their payment percentage (CMS, 

2018). Hospitals with higher PAF have lower payment reductions and vice versa. At the study 

facility, HF-related readmission rate was 16% in the last quarter of 2018, and their ERR was 

relatively similar to the peer group hospitals.  

A week to 10 days after discharge from the hospital is a critical period when most 

patients continues to require significant supervision on their activities, adherence to diet, 

medications, knowledge on other disease co-morbidities and the follow-up appointments with the 

physicians (Yancy et al., 2013). In this project, only one-third of the HF patients participated in 

the survey. Determining reasons for non-participation can help the project facility to increase 

patient participation in future efforts. Though only 35% of patients participated in the discharge 

call center questions on days 3, 7, and 14, Patients in this project identified possible barriers for 

these self-care activities such as anxiety, feeling overwhelmed with the amount of discharge 

information presented by the hospital nurses, broken weighing scale, and inadequate knowledge 

to assess for swelling. This provides an opportunity for the project facility to take measures to 

remove obstacles and improve compliance with these quality measures. Engaging patient and 

family in the discharge planning, assess their self-care skills for post-discharge care, and explore 

their perspectives of HF management may yield better adherence to post discharge self-care. 

Discharge instructions and patient education are important elements of the discharge that 

the patients can refer to for information while continuing to progress well, to manage if 

symptoms worsen, and to prevent readmission (Yancy et al., 2013). After hospital discharge, 

patients are on their own to manage their disease effectively and improve self-assessment skills 

to achieve the highest possible health outcomes. During this critical time period, patients might 
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encounter unforeseen obstacles and struggle handling the complex nature of disease management 

measures. It is important to make sure that patients understand the physiology behind and learn 

the skills to detect changes in body weight and clinical status early enough to make treatment 

adjustments (AHA, 2011).  

Implications for Advanced Nursing Practice 

Non-compliance with HF medication increases the risk of readmission and might affect a 

patient’s clinical status (AHA, 2017). Patients and caregivers should be educated on medication 

name, dosing schedule, indications, purpose, and expected side effects; furthermore, the educator 

should assess the patient/caregiver’s ability to read and interpret medication instructions as well 

as assess the plan for refilling medications to further promote medication compliance (AHA, 

2017).  

According to AHA (2017), follow-up appointments are strongly recommended to 

improve patient quality of life and reduce readmission even if patients are feeling well after 

hospital discharge. Currently at the study facility, follow-up appointments are made by the case 

manager at the respective units. This cannot be done on evenings and weekends, when the 

providers’ office is closed. When discharge is expected later during the day, case managers 

proactively arrange follow-up appointments. The project organization may work with 

cardiologists to introduce a one-time walk-in next business day appointment system for HF 

patients in case of unforeseen discharges. 

Patients expressed knowledge to notify cardiologist for abnormal weight gain, however, 

they were not compliant in daily weight check. Patient care professionals should verify that the 

patient has a weight scale at home as well as understand the importance of measuring weight on 
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a daily basis, expected ideal body weight, and actions to take in case of sudden weight gain. If a 

patient cannot afford a weight scale, the healthcare organization should discuss the situation with 

the patient’s insurance provider and take measures to obtain one to promote adherence with the 

guidelines. HF patients who had greater than 80% diary-recorded adherence to daily weight had 

a fewer HF-related hospitalizations than those who monitors less frequently or had less than 80% 

adherence with weight diaries (Jones et al., 2014). During hospital stays, healthcare professionals 

can teach patients/caregivers to use a graph to monitor weight daily while in the hospital and to 

continue to monitor weight after discharge. Monitoring weight and shortness of breath in a web-

based graph form helped HF patients to recognize exacerbation and communicate out-of-range 

data to provider (Wakefield, Alexander, Dohrmann, & Richardson, 2017). White, Howie-

Esquivel, and Caldwell (2010) reported that using diaries to monitor daily weight helped HF 

patients to monitor symptoms, to promptly notify the physician, and to engage in self-care. 
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January 2019  

Cardiologist Name: Dr. Aaa, Bbb. 

Phone: 123-4567. Call for weight gain of 2 lbs overnight, or 5 lbs in a week. 

 

Date 

Weight(lbs) 

1 2 3 4 5                      28 29 30 

153                              

152.5                              

152                              

151.5                              

151                              

150.5                              

150 (ideal 

weight) 

                             

149.5                              

149                              

148.5                              

148                              

147.5                              

FIGURE 2. A graph example to monitor daily weight. 

Regarding Figure 2, if the patients’ ideal body weight is 150 pounds (lbs), one pound of 

weight fluctuation is acceptable. If a patient gains more than two lbs (2 lbs) overnight, they are in 

the graph’s yellow zone and need to notify the provider as soon as possible. If they gradually 

gain weight to a maximum of five lbs (5 lbs) over a week, weight measurements are in the green 

zone on the graph, indicating the patient must notify the provider immediately. 

Lack of knowledge about normal sodium diet increases the risk of HF readmission within 

90 days (Kollipara et al., 2008). Counseling and demonstration of normal sodium diet helps 

patients understand and comply with sodium restriction. The majority of patients did not 
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participate in this survey question. Though reasons for non-compliance were not documented in 

the medical record, literature review shows that low dietary sodium knowledge as one of the risk 

factor for HF-related readmissions (Kollipara et al., 2008). To demonstrate the recommended 

amount of sodium per day, food can be cooked and served without salt, and 2800 - 3000 mg of 

salt can be provided separately on the food tray during hospital stays. This technique assists the 

patients to see and measure the recommended amount of sodium intake that they should be 

consuming daily. 

Limitations 

Data collected in this project were obtained from HF patients who were admitted between 

July and December 2018. All patients who gave permission to contact them were enrolled in the 

discharge call center system. Even though patients provided permission to contact them after 

hospital discharge, some patients declined to participate when calls were made. Therefore, only 

around 35% of patients participated in the discharge call center phone calls. Generalization of the 

project results may be restricted due to the small percentage of participation.  

Future Implications for Practice 

A hospital discharge checklist, follow-up phone calls, and motivational interviews have 

been shown to reduce readmissions (SHM, 2015). In this project, the influence of post-discharge 

follow-up phone calls from the discharge call center in reducing readmissions among HF patients 

was uncertain due to smaller percentage of the participants. Future work should be carried out to 

assess for more effective methods to encourage and motivate HF patients to improve self-care 

strategies and to reduce hospital readmissions.  



 

 

 

 

54 

HF patients also expressed overwhelmed with the amount of discharge information 

presented by the nurses at the time of hospital discharge. In spite of the written and verbal 

instructions, some patients responded that they did not understand the discharge medications, 

purpose, side effects, or discharge education. HF disease management and education should be 

started on the day of admission and continued during every subsequent contact with the patient 

and family.  

Conclusions 

This quality improvement project showed that the majority of HF patients readmitted into 

the same institution were elderly men for non-HF related causes. Only one-third of HF patients 

participated in the post discharge follow-up phone calls. Among the participants, higher numbers 

of patients were complaint than the non-complaint. Anxiety, feeling overwhelmed with the 

amount of information provided, lack of self-assessment skills, and lack of knowledge are some 

of the perceived barriers for adhering to HF education and self-care. Future work is needed to 

determine effective methods to encourage and motivate HF patients to improve self-care 

strategies and to reduce hospital readmissions. 
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APPENDIX A: 

CORE HEART FAILURE READMISSION RISK SCORE CALCULATOR TOOL 
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Readmission Risk Score for Heart Failure 

 

DEMOGRAPHICS 

Age years  

Sex Male Female  

PRESENTATION 

In-hospital Cardiac Arrest Yes No N/A  

HISTORY 

Diabetes Yes No N/A  

Heart Failure Yes No N/A  

Coronary Artery Disease Yes No N/A  

Prior PCI Yes No N/A  

Aortic Stenosis Yes No N/A  

Stroke, ischemic or hemorrhagic Yes No N/A  

COPD Yes No N/A  

Dementia Yes No N/A  

PHYSICAL EXAM (ON ADMISSION) 

Systolic Blood Pressure mmHg N/A  

Heart Rate beats per min N/A  

Respiratory Rate breaths per min N/A  
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DIAGNOSTICS (ON ADMISSION) 

Sodium mmol/L N/A  

Blood Urea Nitrogen mg/dL or mmol/L N/A  

Creatinine mg/dL or mmol/L N/A  

Hematocrit % N/A  

Glucose mg/dL or mmol/L N/A  

LV Ejection Fraction % N/A  
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APPENDIX B: 

DATA COLLECTION QUESTIONNAIRE 
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Data collection of demographics/co-morbidities/assessment/responses of HF patients to 

discharge call center questions: 

Data Collection date (mm/dd/yyyy) ___/___/______ 

1. Serial number:______ 

2. Demographic data 

Age (in years):_____ 

Gender: Male (1)___; Female (2) ____ 

Height (in cm):_____; Weight on admission (in Kg):______ 

Smoking status: Never (0)___; Former(1)___; Current(2)____; unknown (9)_____ 

Ethnicity: Latino/Hispanic (1), Non Latino/Non Hispanic (2) or unknown (9) 

Race: select one or more of the following.  

 (0) White. A person having origins in any of the original peoples of Europe, the middle East, 

or north Africa.  

 (1) Black or African American. A person having origins in any of the black racial groups of 

Africa. Terms such as “Haitian” or “Negro” can be used in addition to “Black or African 

American.” 

 (2) Asian. A person having origins in any of the original peoples of the Far East, Southeast 

Asia, or the Indian subcontinent, including, for example, Cambodia, China, India, Japan, 

Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam. (Note: Individuals 

from the Philippine Islands have been recorded as Pacific Islanders in previous data 

collection strategies.) 

 (3) American Indian or Alaska Native. A person having origins in any of the original 

peoples of North, Central, or South America, and who maintains tribal affiliation or 

community attachment.  

 (4) Native Hawaiian or Other Pacific Islander. A person having origins in any of the 

original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.  

 (9) Unknown (1) 

3. Co morbidities from history and physicals (for CORE score): 

HF: Yes (1)___; No(0)___; Unknown(9)___ 

Coronary artery disease (CAD): Yes(1)___; No(0)___; Unknown(9)___ 

In-hospital cardiac arrest: Yes (1) __; No (0) ___; Unknown (9)___ 

Percutaneous coronary intervention (PCI): Yes (1) ___; No (0) ___; Unknown (9)___ 

Aortic Stenosis (AS): Yes (1) ___; No (0) ___; Unknown (9)___ 

Stroke (ischemic or hemorrhagic): Yes (1) ___; No (0) ___; Unknown (9)___ 
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COPD: Yes (1) ___; No (0) ___; Unknown (9)___ 

Dementia: Yes (1) ___; No (0) ___; Unknown (9)___ 

Diabetes: Yes (1) ___; No (0) ___; Unknown (9)___  

4. Physical exam (on admission for CORE score): 

Systolic blood pressure (SBP in mm of Hg):_________ 

Heart Rate (HR beats per minute):________ 

Respiratory Rate (RR breaths per minute):__________ 

5. Assessment Data (for CORE score): 

EF (%):________ 

6. Lab data on admission (for CORE score): 

Sodium (mEq/L):______ 

Blood Urea Nitrogen (mg/dl):______ 

Creatinine (mg/dl):______ 

Hematocrit (%):______ 

Glucose (mg/dl):_______ 

7. Post discharge survey questions after the index hospitalization, asked by the discharge call 

center. 

Do you take your medications as prescribed? Yes (1) ___; No (0) ___; others (8) ___  

Do you understand the purpose and side effects? Yes (1) ___; No (0) ___; others (8) ___  

Did you follow-up with your PCP and cardiologist? Yes (1) ___; No (0) ___; others (8) ___  

Do you check your weight daily? Yes (1) ___; No (0) ___; others (8) ___  

Do you know to notify Cardiologist if sudden weight gain of 2 lbs overnight or 5 lbs in a 

week? Yes (1) ___; No (0) ___; others (8) ___  

Do you follow normal sodium diet? Yes (1) ___; No (0)___; others (8)___  

Do you know to monitor for swelling in ankles, feet, hands, or belly? Yes (1) ___; No (0) 

___; others (8) ___  

Do you have shortness of breath with exertion? Yes (1) ___; No (0)___; others (8)___  

Do you exercise routinely? Yes (1) ___; No (0) ___; others (8) ___  
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APPENDIX C: 

DIGNITY HEALTH PRELIMINARY APPROVAL LETTER 
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April 2, 2019 

 

RE: Nalini Thangaraju 

DNP Project: Assessing Reasons for Heart Failure Readmission 

 

Dear Nalini, 

 

We have carefully reviewed your project proposal to conduct your DNP project related to 

identifying reasons for 30-day readmission for heart failure patients. We approve you to 

conduct your project as described. This project will be submitted to the Dignity East Valley 

Institutional Review Board for approval. Please provide me with all IRB approvals from the 

University of Arizona. 

 

Thank you for your desire to explore ways to improve patient and organizational outcomes 

related to patients with congestive heart failure. As the director of nursing research, please let 

me know how I can support your project. I look forward to seeing the results of your project. 

 

Sincerely, 

 

Katherine Kenny, DNP, RN, ANP-BC, FAANP, 

FAAN Director of Nursing Research and Professional 

Practice Chandler Regional Medical Center 
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APPENDIX D: 

DIGNITY HEALTH INSTITUTIONAL REVIEW BOARD LETTER 
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APPENDIX E: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD LETTER 
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APPENDIX F: 

LIST OF ABBREVIATIONS 
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LIST OF ABBREVIATIONS 

ACCF - American College of Cardiology Foundation 

ACEI - Angiotensin Converting Enzyme Inhibitors 

ACHF - Advanced Certification in Heart Failure 

AF – Atrial Fibrillation 

AHA - American Heart Association 

AHRQ - Agency for Healthcare Research & Quality 

AMA - American Medical Association 

ARB – Angiotensin Receptor Blockers 

ARF - Acute Renal Failure 

AS - Aortic Stenosis 

 AT – Anaerobic Threshold 

BUN – Blood Urea Nitrogen 

CAD - Coronary Artery Disease 

CDC – Centers for Disease Control  

CMS – Centers for Medicare & Medicaid Services.  

CNO – Chief Nursing officer 

COPD - Chronic Obstructive Pulmonary Disease 

CORE - Center for Outcomes Research and Evaluation 

CPET - Cardiopulmonary Exercise Test 

ED – Emergency Department 

EF – Ejection Fraction 

ERR - Excess Readmission Ratio 

ET – Exercise Training 

HF - Heart Failure 

HFpEF – Heart Failure with preserved ejection fraction 

HFrEF – Heart Failure with reduced ejection fraction 

HFSA - Heart Failure Society of America 

HRRP - Hospitals Readmission Reduction Program 
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LVEF - left ventricular ejection fraction 

MLHFQ - Minnesota Living with Heart Failure Questionnaire 

NSTEMI - Non-ST Elevated Myocardial Infarction 

NQF - National Quality Forum 

NYHA - New York Heart Association 

PAF - Payment Adjustment Formula 

PCI - Percutaneous Coronary Intervention 

PCP - Primary Care Provider 

PCPI - Physician Consortium for Performance Improvement 

QOL – Quality Of Life 

SBP - Systolic Blood Pressure 

SD – Standard Deviation 

SHM – Society of Hospital Medicine 

SOB - Shortness Of Breath 

USDHHS – U.S. Department of Health and Human Services 

VP – Vice President 
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