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ABSTRACT 
 
 

LESLIE BETH SOSSOMAN. Improving Provider Compliance with Outpatient Heart Failure 
Prescribing. (Under the direction of Dr. CHARLENE WHITAKER-BROWN) 

 
 

Guidelines recommend prescribing four classifications of medications for individuals with heart 

failure with reduced ejection fraction (HFrEF). Individuals on guideline directed medical therapy 

(GDMT) have been shown to have reduced mortality and morbidity. If all eligible individuals 

were on GDMT, lives saved could be improved by 60% annually. The largest impact comes 

from prescribing GDMT with the lowest prescribing rates. Further evidence has confirmed there 

is a lack of guideline adherence in outpatient prescribing. Use of provider reminders with 

decision support improves adherence to guidelines.  

Study Objectives: Determine the prescribing behaviors of advanced practice providers (APPs) 

and physicians before and after implementation of a provider reminder tool that offers decision 

support in outpatient prescribing.                                                                                                      

Methods: This scholarly project occurred over two months in the fall of 2020. Eligibility criteria 

to have reminders placed in the chart included adults with HFrEF with a left ventricular ejection 

fraction (LVEF) less than 40%, seen by an APP or physician in an outpatient cardiology 

practice.When patients were seen in the office for their scheduled visit, providers had access to 

their electronic medical record (EMR) with the reminder tool sent as a provider communication 

note for all visit types. An additional paper reminder tool was handed to the provider for in-

person visits. Following patient visits, prescribed medications were recorded to allow for pre-

post comparisons. Analysis included descriptive statistics and McNemar’s test for paired 

nominal data using StataCorp v.16 statistical software (2019). Subgroup analysis was performed 
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by provider type and visit type.                                                                                              

Results: A convenience sample of 120 consecutive provider-patient encounters was evaluated in 

a southeastern United States outpatient cardiology practice. Compliance with renin-angiotensin-

aldosterone system (RAAS) inhibitors, beta blockers (BB), and hydralazine-isosorbide dinitrate 

(H-ISDN) were numerically improved, though not statistically significant. Compliance to 

aldosterone antagonists (MRA) showed significant improvement after the intervention for all 

patients (35.8% to 41.7%, p=.020), which continued after adjusting for contraindications by 

medication classification. Post intervention prescribing was improved in all visit types for all 

medication classes except RAAS inhibitors, beta blockers, and H-ISDN in virtual visit formats. 

Visit type influenced prescribing of RAAS inhibitors and MRAs. In-person RAAS inhibitor and 

MRA prescribing had significant improvement after the intervention (78.3% to 95.7%, p = 

.0455; 39.1% to 56.5%, p =.0455, respectively). Improvement in prescribing was noted for APPs 

and physicians, except for beta blockers among physicians. Subgroup analysis of provider type 

did not yield any statistical difference. Uptitration of medications were numerically increased for 

beta blockers and RASS inhibitors. Uptitration was significantly higher in heart failure providers 

for RAAS inhibitors as compared to non-heart failure providers (29%; 6.5%, p=.004). The 

opposite was true for beta blockers, with non-heart failure providers uptitrating more (19.2%), 

but it was not statistically significant.                                                                                

Conclusions: This scholarly project demonstrated that an electronically delivered, paper 

generated provider reminder tool with decision support can clinically impact guideline 

adherence. With in-person visit type, the tool was statistically impactful. These findings are 

consistent with the literature. Given the uptake in the frequency of virtual visits following the 

coronavirus disease pandemic, virtual visit type reduced initiation of RAAS inhibitors and beta 
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blockers, which require vital sign data. Provider type did not impact guideline prescribing. Being 

a HF specialist positively impacted uptitration.                        

 

  

Keywords:  heart failure, heart failure with reduced ejection fraction (HFrEF), provider reminder, physician 
adherence, provider adherence, guideline adherence, guideline directed medical therapy (GDMT), virtual visits   
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CHAPTER 1: INTRODUCTION 
 
 

Heart failure is the inability of the heart muscle to keep up with the physiological demands placed 

on it. This diminished capacity results in progressive symptoms of shortness of breath, fatigue, 

pulmonary congestion, and peripheral edema (Chaudhry & Stewart, 2016). With heart failure, 

periods of decompensation requiring escalation of therapy and hospitalizations occur. In alignment 

with the 2013 American College of Cardiology Foundation/American Heart Association 

(ACCF/ACC) guideline, Heart failure with reduced Ejection Fraction (HFrEF) is defined as “the 

clinical diagnosis of heart failure and an ejection fraction (EF) ≤ 40%” (Yancy et al., 2013, p. 153). 

Some 6.2 million Americans are living with heart failure (Virani et al., 2020). BY 2030, one in 

every 33 adult Americans (8 million) is projected to have heart failure (Heidenreich et al., 2013).  

Heart failure has significant morbidity and mortality and is the underlying cause of some 12 to 15 

million office visits and 6.5 million hospital days per year (Institute of Healthcare Improvement, 

2020). Even though, there are multiple pharmaceutical agents and two device therapies that 

positively impacts outcomes, mortality remains relatively unchanged over the last decade with 

one-year mortality around 29% and 5-year mortality of 50% (Virani et al., 2020). If all 

pharmacological agents were fully implemented, it is estimated that 47,500 Americans each year 

could be potentially saved (Fonarow et al., 2011b).  

A methodical approach to the care of patients with heart failure begins with the initiation of renin-

angiotensin-aldosterone system (RAAS) inhibitors, with an angiotensin converting enzyme (ACE) 

inhibitor or angiotensin receptor blocker (ARB) and beta blockers for all New York Heart 

Association (NYHA) functional class I – IV stage C patients (Yancy et al., 2017). If symptoms 

persist or develop, defined as NYHA functional class II – IV symptoms, additional medications 

are added to the heart failure regimen, including aldosterone antagonists, also called 
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mineralocorticoid receptor antagonists (MRA) in all individuals and hydralazine-isosorbide 

dinitrate (H-ISDN) in self-reported African Americans (Yancy et al., 2017). For individuals with 

NYHA class II – III heart failure symptoms, who are tolerating an ACE inhibitor or an ARB, 

initiation of an angiotensin receptor - neprilysin inhibitor (ARNI) should be considered to add 

additional mortality benefit (McMurray et al., 2014). If an ARNI is added, the ACE inhibitor must 

be held 36 hours prior to initiation (Yancy et al., 2017). The ARB is discontinued (Yancy et al., 

2017). If an ACE inhibitor or ARB has not been prescribed, then an ARNI is the preferred RAAS 

inhibitor (Yancy et al., 2017). In 2021, sodium-glucose cotransporter-2 (SGLT2) inhibitors were 

added to the American College of Cardiology’s expert consensus decision pathway (Maddox et 

al., 2021). This addition is to be considered when aldosterone antagonists and hydralazine-

isosorbide dinitrate are being evaluated for initiation.   

Background 

Nationally, heart failure is a significant health concern. Statistics published by the Centers for 

Disease Control and Prevention (CDC, 2020a; CDC, 2020b) found that in a North Carolina 

suburban community served by a large hospital system, the population was vulnerable to 

hospitalization and death.  Hospitalizations in Cabarrus County were 18.3 per 1,000 Medicare 

beneficiaries, similar to the state at 18.6 per 1,000 beneficiaries, but higher than national rate of 

16.4 per 1,000. Mortality rate in the county was lower at 177.5 per 100,000 individuals than the 

state (188.3 per 100,000), but higher than national rate (174.7 per 100,000) (CDC, 2020b).  

Prior to 2019, Cabarrus County’s mortality and hospitalization rates for heart failure were higher 

than the state and national rates (CDC, 2020a; CDC, 2020b). By harnessing the expertise of the 

providers and clinical staff of the local outpatient cardiology practice further improvement in 

hospitalization and mortality could be realized. Literature suggests that adherence to guideline 
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prescribing can significantly impact mortality and morbidity (Fonarow et al., 2011b, Yancy et al., 

2013, Yancy et al., 2017; Komajda et al., 2017).   

Problem Statement 

Two large registry analyses, IMPROVE-HF and CHAMP-HF, demonstrated a gap between 

suggested and actual prescribing practices for HFrEF patients (Fonarow, et al., 2010; Greene et 

al., 2018). Fonarow and his colleagues (2011a) found that for every 10% improvement in heart 

failure outpatient performance measures, which included medications, what he called “composite 

care,” there was a 13% reduction in mortality at 24 months. If all six class IA recommendations, 

medications plus device therapy were implemented, 67,500 potential deaths annually could be 

avoided (Fonarow et al., 2011b).   

The current guideline recommends (Yancy et al., 2013; Yancy et al., 2017) the following 

medication classifications: RAAS inhibitors, beta blockers, aldosterone antagonists, and in African 

Americans, hydralazine-isosorbide dinitrate. The focus of this scholarly project was to improve 

adherence to prescribing guidelines for HFrEF patients among providers in an outpatient 

cardiology practice through the use of provider-specific implementation strategy with decision 

support based on the 2013 and 2017 HFrEF guidelines’ Class IA recommendations. SGLT2 

inhibitors, added to the heart failure armamentarium in 2021, were not included in this project. 

Studies have shown that what is recommended in practice guidelines has not been translated into 

real-world clinical practice. Multiple provider-specific implementation strategies have been used 

to support guideline implementation into clinical practice. Provider strategies include data audit 

and feedback, educational outreach, and provider reminders (Chan et al., 2017; Unverzagt et al., 

2014). A provider reminder defined as “patient…specific information, provided verbally, on paper 

or on a computer screen, which is designed or intended to prompt a health professional to recall 
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information” (Chan et al., 2017, p. 1086). The impact of provider reminders has yielded small to 

moderate improvement in processes of care in several large systematic reviews (Arditi et al., 2012; 

Arditi et al., 2017; Chan et al., 2017; Unverzagt et al., 2014). Embedding decision support (patient 

specific assessments or recommendations) into the provider reminder adds additional adherence 

to guideline prescribing by 1-2% (Mazzaglia et al., 2016) and in a systematic review of 46 studies 

by an odds ratio of 1.57 (Bright et al., 2012).  

Outpatient performance measures in heart failure are monitored by the Center for Medicare and 

Medicaid Services’ (CMS) Quality Payment Program. Process measures around medication 

prescribing are part of the merit-based incentive payment system (CMS, 2020; Healthmonix, 

2020). This large hospital system in the southeastern United States submits prescribing rates on 

beta blockers and RAAS inhibitors from its 24 outpatient cardiology practices to federal agencies 

as part of its Quality Payment Program.  The evolution of healthcare systems from volume-based 

to quality and value-based systems will result in further scrutiny of clinical performance of 

multiple disease processes, including heart failure (Srinivasan & Desai, 2017). Based on a system’s 

performance, incentives may be received or fines may be levied. Guideline adherence 

improvements have clinical and financial implications for individuals and health care systems.  

Purpose of Project 

The purpose of this scholarly project was to maximize outpatient prescribing of known heart 

failure medications that reduce mortality, symptom burden, and hospitalizations. The 

classifications of medications are outlined in the 2013 ACCF/AHA guideline and refined in the 

2017 ACC/AHA/HFSA guideline based on large randomized trials that have shown their utility in 

HFrEF patients (Yancy et al., 2013; Yancy et al., 2017). Stage C heart failure patients, the target 

population of this project, are individuals diagnosed with “structural heart disease with prior or 
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current symptoms of heart failure” (Yancy et al., 2013, p. e284). Four medication classifications 

have class I (strong) recommendations with high level of evidence based on randomized controlled 

trials (level A) (Yancy et al., 2017). It is incumbent on providers to use informed practice rooted 

in the evidence to maximize prescribing for this vulnerable patient population. 

 Lack of adherence to prescribing guidelines does not necessarily indicate a knowledge deficit 

among providers. To the contrary, variances have been linked to time constraints and provider 

workloads; underuse of pharmacists; complexity of guidelines; lack of in-depth knowledge of all 

guidelines that impact provider’s patient population; guidelines that are not actionable and easy to 

put into practice; and information gaps regarding patient history and treatment status (Chan et al., 

2017; Cohen & Kataoka-Yahiro, 2010; Smith et al., 2018).  For these reasons, an intervention 

intended to remind providers in real-time was implemented through the use of a provider reminder 

tool coupled with decision support.  

Providers in this outpatient cardiology practice setting included nurse practitioners, physician 

assistants (collectively called advanced practice providers), and physicians. Reminders are a 

provider level intervention in Cochrane’s Effective Practice and Organization of Care (EPOC) 

taxonomy (Shanbhag et al., 2018). The provider reminder was linked to a patient encounter 

(outpatient visit), communicated electronically, and was used to prompt providers to consider 

initiation or up-titration of HFrEF medications prior to the patient encounter (Shanbhag et al., 

2018, p. 3).  

Significance 

Adherence to guidelines and guideline directed medical therapy (GDMT) in HFrEF patients has 

been linked to reductions in mortality and hospitalizations. In addition, GDMT can improve heart 

failure symptoms and quality of life. Multimodal interventions, including provider reminders with 
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decision support, have been linked to improvements in guideline adherence and guideline 

prescribing. Guideline adherence is a part of CMS’ Quality Payment Program and improvements 

in adherence can lead to positive financial impacts. Opportunities to impact patient outcomes are 

vast because the number needed to treat (NNT) for the four classes of medication are relatively 

low (Fonarow et al., 2011b; McMurray et al., 2014; McMurray et al., 2019; Yancy et al., 2013).  

Clinical Question 

In adults with HFrEF seen in an outpatient cardiology practice, does implementation of a provider 

reminder tool compared to usual care, improve provider compliance with heart failure prescribing 

over a two-month intervention period? This scholarly project utilized a provider reminder tool with 

imbedded decision support targeting heart failure guideline adherence in a southeastern United 

States outpatient cardiology practice.   

Project Objectives 

The primary objective of this scholarly project was to implement an EPOC intervention at the 

provider level to improve guideline prescribing in HFrEF patients. Implementation was through a 

computer generated, electronically delivered, paper provider reminder of heart failure therapies in 

an outpatient cardiology practice. Based on a comprehensive literature review, provider reminders, 

when used as a single intervention, either paper generated or computerized, can lead to a small to 

moderate improvement in adherence to clinical recommendations in a variety of disease states 

(Arditi et al., 2017; Pantoja et al., 2019). The provider reminder tool had patient specific data and 

recommendations (decision support) which offered additional adherence to guideline prescribing 

(Mazzaglia et al., 2016; Bright et al., 2012).  

The primary aim for the project confirmed that heart failure prescribing can be increased with the 

incorporation of a provider reminder tool of GDMT recommendations completed by a heart failure 
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(HF) nurse practitioner and placed in the HFrEF patient’s chart prior to the scheduled provider-

patient encounter.  The provider reminder tool was electronically sent to the provider for both 

virtual and in-person outpatient visits. For in-person visits, an additional copy of the tool was 

printed for the provider at the time of the in-person visit. A secondary aim evaluated baseline 

prescribing behaviors by medication classifications of advanced practice providers and physicians. 

The third aim, added due to the pandemic, evaluated visit type on prescribing behaviors. The fourth 

aim evaluated prescribing behaviors of advanced practice providers and physicians before and 

after implementation of the tool in outpatient heart failure patients.   
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CHAPTER 2: LITERATURE REVIEW 

Methodology of Literature Review 

A systematic review of the literature was conducted to examine strategies to improve provider 

prescribing for outpatient HFrEF patients with the use of provider reminders. This review was 

conducted in February 2020. Published articles between 2003 and 2019 were reviewed. A second 

review was conducted in October 2020 for articles published between 2019 and 2020. Databases 

searched included Medline, CINAHL, PsychInfo, the Cochrane Database of Systematic Reviews, 

and PubMed using key words, heart failure and provider medication reminder.  

The Search strategy used the MeSH heading heart failure and keywords: heart failure or ejection 

fraction or HFrEF.  MeSH headings including medication prescribing and prescribing. Then 

specific medications/drugs including RAAS, beta blocker, aldosterone antagonist, hydralazine, 

and isosorbide dinitrate were searched. This was then combined with the terms: provider, 

physician, practitioner, professional, primary care, or general practitioner, primary health, or 

family medicine. Ultimately, this was linked to the MeSH terms about a reminder, notification, 

alert, or feedback.  

The review targeted articles focused on heart failure and cardiovascular disease in outpatient 

settings. The review of the literature included systematic reviews, meta-analyses, evidence 

summaries, expert consensus decision pathways, and clinical practice guidelines. Randomized or 

quasi-randomized controlled trials, large observational studies, quality improvement (QI) studies, 

and qualitative studies were included.  

Defining provider reminders were central in organizing the literature in a manageable way. Two 

categories were evaluated: manually generated papers reminders and computer-generated paper 

reminders, where the patients are identified by a computer but the reminder is on paper (Pantoja, 
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et al., 2019, p. 8; Arditi et al., 2017). The search of the database yielded 305 records, of which 302 

abstracts were screened. The majority of records, 264 articles, were excluded. Exclusion was 

secondary to 1) reminder in non-cardiac disease processes; 2) inpatient provider reminder; 3) 

reminder was a patient reminder intervention; and 4) use of e-Health apps or other devices for 

patients. The second literature review in October 2020 yielded an additional 17 records and all 

were excluded. The final literature review included 20 full-text articles. 

Implementation strategies: Provider reminders  

Four themes emerged from a review of the literature on outpatient provider reminders. Provider 

reminders are effective in improving processes of care in heart failure and other cardiovascular 

conditions. Decision support within provider reminders added additional value to the reminder 

especially if provided by a local expert. Provider reminders have been less effective in improving 

long term patient outcomes. Provider reminders have been found to be successful as a unimodal 

and multimodal intervention across multiple studies in various cardiovascular disease processes. 

Improvement in processes of care 

 Provider reminders have been shown to be effective in improving processes of care including 

provider prescribing. In several systematic reviews, small to moderate impact on adherence to 

clinical recommendations have been seen across a variety of disease processes managed in 

outpatient settings (Arditi et al., 2017; Chan et al., 2017; Pantoja et al., 2019; Unverzagt et al., 

2014). As a single intervention, computer-generated reminders improved quality of care by a 

median improvement of 11.0% versus usual care in 27 studies (Arditi et al., 2017). Manually-

generated reminders improved provider adherence to guidelines by 8.45% in 39 studies 

representing 40,346 participants (Pantoja et al., 2019). In a European systematic review of 

cardiovascular disease guidelines in primary care, 14 of 15 studies, representing 184,132 patients, 
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favored provider reminders (Unverzagt et al., 2014). Provider reminders had mixed effectiveness 

on processes of care (Chan et al., 2017).  

Single site randomized controlled trials, non-randomized trials, and quality improvement studies 

in heart failure patients have shown improvement in provider prescribing in outpatient settings 

with the use of provider reminders (Gupta et al., 2013; Hickey et al., 2016). In a randomized 

controlled trial of HFrEF patients, a computerized provider reminder was linked to a statistically 

significant increase in implantable cardioverter defibrillator referrals (Gupta et al., 2013). An 

outpatient titration plan using a paper reminder for RAAS inhibitors and beta blockers had a 

significant impact on outpatient prescribing and achieve target dosing (Hickey et al., 2016). 

However, when prescribing rates are high at baseline, improvement may not be able to be 

maintained (Mangla, et al., 2018). The use of provider reminders impact on provider prescribing 

has been seen in single site studies for hospitalized heart failure patients (Basoor et al., 2013). 

Uptitration of guideline prescribing for beta blockers and RAAS inhibitors was noted when a heart 

failure checklist was utilized compared to a control group (21 of 48 vs 4 of 48, p <.001) (Basoor 

et al., 2013).  

Reminder include decision support  

Incorporating decision support (patient specific assessments or guideline recommendations) in the 

provider reminder is linked to higher adherence to guidelines (Bright et al., 2012; Keyworth et al., 

2018). An evidence summary of 16 trials found that instructions on what medications to prescribed 

or what laboratory tests to order were most effective (Keyworth et al., 2018). A systematic review 

of 46 heterogeneous studies found that an intervention with decision support led to an increase in 

appropriate therapy prescribing (OR, 1.57 [CI, 1.35 to 1.82]) (Bright et al., 2012). Decision support 

systems improved clinical practice if four components were included: decision support occurred 
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as part of the provider’s workflow, included recommendations not just an assessment, occurred at 

the time of the decision making, and were computer based (Kawamoto et al., 2005).  

In a qualitative analysis of alert design, prescribers prefer to receive the message from a fellow 

prescriber. Prescribers wanted the alerts to be “clear, concise…with minimal information in the 

alert text” (Feldstein et al., 2005, p. 11). In an analysis of heart failure patients, having a local 

clinical expert linked to the alert improved provider prescribing, but was not statistically 

significant, but was thought to be underpowered (Majumdar et al., 2007).  

Limited impact on long term outcomes  

Provider reminders’ impact on long term patient outcomes is not well documented in the literature 

and in some studies are ineffective (Arditi et al., 2017; Chan et al., 2017). In a systematic review 

of impact on patient outcomes, studies concluded mixed results (6 studies) and ineffective results 

on outcomes (9 studies) (Chan et al., 2017). In most quality improvement studies, long term 

outcomes are not frequently included due to the short duration of the post intervention phase 

(Shanbhag et al., 2018). In a study of non-major (surrogate) patient outcomes, 33 of 55 studies 

included short term outcomes. 31% of the studies showed benefit (n = 11 studies) (Roshanov et 

al., 2011).  

Unimodal or multimodal intervention  

Provider reminders have been found to be successful as a unimodal intervention across multiple 

studies in various cardiovascular diseases (Unverzagta, et al., 2014; Majumdar et al., 2007; Arditi 

et al., 2017). In an analysis of fifteen studies, fourteen favored provider reminder systems in the 

management of cardiovascular disease (OR 1.30; 95% CI 1.17 to 1.45) (Unverzagta, et al., 2014). 

A newer analysis of 27 studies found an 11% improvement in quality of care versus usual care 

when provider reminders were incorporated as a unimodal intervention (Arditi et al., 2017).  
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Provider reminders are often paired with another intervention. Paired with decision support and 

leveraging the EMR to send the provider reminder have added value to an intervention (Pantoja et 

al., 2019; Shanbhag et al., 2018). As a component of a multi-component intervention, a 4% 

improvement in quality of care in 11 studies was noted (Arditi et al., 2017). 

Evidence from the clinical practice guidelines  

Significant medical advances have been added to the provider’s armamentarium in heart failure 

over the last forty years. Today, four classes of pharmacological agents have contributed to 

improved outcomes for patients with heart failure and are outlined in the published guidelines: 

RAAS inhibitors, beta blockers, aldosterone antagonists, and hydralazine-isosorbide dinitrate (H-

ISDN) (Yancy et al., 2013; Yancy et al., 2017). In 2019, a new pharmacological class, SGLT2 

inhibitors have been shown to offer benefit to HFrEF patients, with and without diabetes 

(McMurray et al., 2019).  

Multiple professional cardiovascular organizations have collaborated to streamline the published 

research, assign levels of evidence to recommendations, and provide algorithms to guide 

providers’ clinical decision making. Those efforts cumulated in two published guidelines in HFrEF 

management that outline the clinical benefits of the four classes of pharmaceutical agents (Yancy 

et al., 2013; Yancy et al., 2017). Consensus decision pathways have provided additional 

recommendations to providers on how to initiate and up titrate GDMT (Yancy et al., 2018; Maddox 

et al., 2021). SGLT2 inhibitors have recently been added to a consensus pathway and is considered 

an add on medication after beta blockers and RAAS inhibitors have been initiated but not 

maximized (Maddox et al., 2021).  

The benefit of the four classes of pharmacological agents have been assessed in terms of relative 

risk reduction in mortality and number needed to treat (standardized to 12 months). Relative risk 
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reduction ranged from 17% for ACE inhibitors/ARBs, 30% for aldosterone antagonists, 34% for 

beta blockers, and 43% for hydralazine-isosorbide dinitrate (Fonarow et al., 2011b). In a 

subsequent analysis of the DAPT-HF study, in patients on sacubitril/valsartan and dapagliflozin, 

there was an additional 20% risk reduction in heart failure hospitalizations and mortality (Solomon 

et al., 2020).  

For providers, the NNT (number needed to treat) is used to assess the impact of an intervention 

and how many patients must be treated to see that impact. The NNT of the medication 

classifications varied from NNT of 18 for aldosterone antagonists; NNT of 21 for hydralazine-

isosorbide dinitrate; NNT of 28 for beta blockers; and NNT of 77 for ACE inhibitor/ARBs 

(Fonarow et al., 2011b; Yancy et al., 2013). Sacubitril/valsartan had a relative risk reduction of 

20% in mortality, 21% reduction in heart failure hospitalization, and an NNT of 32 (McMurray et 

al., 2014). NNT for SGLT2 inhibitors to reduced heart failure hospitalizations and mortality is an 

NNT of 21 in the DAPA-HF trial (McMurray et al., 2019). The low NNT for the medication 

classifications exemplifies the enormity of the opportunity to change outcomes for this patient 

population.  

Gaps in implementation of published guidelines  

Two large observational studies conducted a decade a part highlight the ongoing disparity in the 

evidence and what is prescribed to Americans living with heart failure. In the CHAMP-HF 

registry, an outpatient registry of primary care and cardiology practices in the United States, 

eligible HFrEF patients were not prescribed appropriate pharmacotherapeutic agents per the 

guidelines (Greene et al., 2018). RAAS inhibitors were prescribed in 73%, beta blockers in 67%, 

and aldosterone antagonists in 33% of eligible patients (Greene, et al., 2018).  
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The outpatient IMPROVE-HF, was a multicenter performance improvement initiative in 

outpatient cardiology practices (Fonarow et al., 2007). Baseline data noted that adherence to 

guideline prescribing was 78.3% for ACE inhibitor/ARB, 86% for beta blockers and 34.5% for 

aldosterone antagonists (Fonarow et al., 2010; Fonarow et al., 2012). A startling report calculated 

the number of lives that could be saved if guideline medications were optimized: 6,516 for ACE 

inhibitors and ARBs; 12,922 for beta blockers; 21,407 for aldosterone antagonists; and 6,655 for 

hydralazine-isosorbide dinitrate (Fonarow et al., 2011b). In a nested case-control analysis of 

IMPROVE-HF data, Fonarow and colleagues (2012) found a survival benefit as guideline 

therapies were added in the outpatient setting with the exception of aldosterone antagonists. This 

phenomenon is also seen internationally. The uptake of guideline adherence related to 

pharmacological agents has been linked to improve patient outcomes in both the MAHLER study 

in 2001-2002 and the QUALIFY international registry in 2013-2014 (Komajda et al., 2017). In the 

QUALIFY registry, a prescription rate of 50% for RAAS inhibitors, beta blockers, and MRAs lead 

to reductions in hospitalization and mortality (Komajda et al., 2017).  

Conceptual Framework 

This scholarly project was designed based on quality improvement strategies and a planned change 

model (Spradley, 1980). The project’s focus was improving provider prescribing of GDMT in an 

outpatient cardiology clinic (client system) through the use of a heart failure nurse practitioner 

(change agent’s) implementation of a provider tool with decision support. The relationship 

between the change agent and client system will foster collaboration for change that is purposeful, 

thoughtful, planned, and executed to improve prescribing (Spradley, 1980, p.34).   

Spradley’s Planned Change Model, adapted from Lewin’s theory, is an eight-step model developed 

to assist nursing leaders impact change in a defined structure. The model has been described and 
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implemented in healthcare settings with success (Spradley, 1980; Kassean & Jagoo, 2005). The 

use of the Planned Change Model by Spradley (1980) offers a framework of how to build structure 

around an intervention to help promote a successful implementation and sustainability of a change. 

The model identified that current processes to provide HFrEF patients with all GDMT options 

were not optimal. There was variation in internal data on prescribing rates by outpatient cardiology 

practice and by provider. A change was needed, resistance to change was managed, and 

improvement was desired.  In Figure 1, the steps of Spradley’s model are outlined.   

 

Figure 1 

Spradley Model  

STEPS ACTIONS 
1. Recognize 

symptoms 
• Healthcare system’s data of prescribing patterns noted opportunities for 

improvement of prescribing rates in September 2019. 
o Beta blockers: 84% compliance 
o RAAS inhibitors: 74% compliance  
o MRA and H-ISDN prescribing rates were unknown  

• CMS Quality Payment Program benchmark: 95%  
o Not met  

 
2. Diagnose 

need 
• Prescribing rates for GDMT are identified internally. 
• Published data from external registry data from IMPROVE-HF and CHAMP-

HF identified gaps between GDMT and real-world prescribing patterns in 
outpatient settings. 
 

3. Analyze 
alternative 
solutions  

• Implementation strategies to improve prescribing were reviewed in the 
literature. 

• EPOC interventions reviewed.  
• Provider level intervention adopted. 
• Review of provider level intervention critically analyzed:  

o Audit and feedback are already provided by the Quality Department to 
the practice and provider. 

o Educational outreach visits were woven into the implementation 
strategy. 

o Provider reminders were not provided in the EMR or on paper. 
Reminders have been used in the past with success at this outpatient 
cardiology clinic. 
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o Provider incentives for chosen quality indicators for heart failure are 
linked to some but not all providers. 
 

4. Select change • HF experts and clinic leadership reviewed options.  
• Provider reminder with decision support chosen. 

 
5. Plan change • Awareness created opportunity to improve GDMT through provider and staff 

education. 
• Reminder adapted to both in-person and virtual visits secondary to changes in 

outpatient care delivery secondary to the COVID-19 pandemic.  
• Reminder electronically emailed to provider in the EMR prior to office visit 

(both in-person and virtual visit)  
o  Paper reminder placed in the outpatient visit paper chart for in-person 

visits.  
• Clinical practice guideline information for each pharmacological class included 

on the tool (see Appendix A – HFFIT tool)  
• Specific measurable AIMs identified. 
• Design of the change including timeline, setting, subjects exposed to the 

intervention (physicians, APP’s, office staff) developed. 
 

6. Implement 
change 

• Flow diagram of the process flow in the office developed after observation of 
the post-pandemic workflow. 

• Pilot tool with a HF APP to iron out any flow process issues prior to clinic wide 
implementation completed.  

• Prepared, involved, trained, assisted, and supported those impacted by the 
change (office staff, physicians, & APPs). 

• Clinic wide implementation after successful pilot (October – November 2020) 
STEPS ACTIONS 

7. Evaluate 
change 

• Surveyed the clinical experts who participated in the pilot (September 2020). 
• Reviewed pilot process compared to flow diagram process 

o Updated flow diagram 
• Ongoing training of office staff and providers 

 
• Sample size: 120 provider-patient interactions (October – November 2020)  
• Clinical improvement noted in all four medication classes. Statistically 

significant in MRAs.  
• In-person visit type had statistically significant impact on RAAS inhibitor and 

MRAs prescribing.  
• No difference in provider type and prescribing rates 

8. Stabilize the 
change  

• Disseminating of results to key stakeholders: Leadership, APPs, physicians, and 
Quality Improvement department 

• Complete a cost-benefit analysis of implementation cost per outpatient clinic 
site  

• Partner with leadership to evaluate feasibility  
• Consideration of an EMR interruptive alert to prompt providers in the new 

EMR system  
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CHAPTER 3: METHODOLOGY  

Project Design 

The scholarly project was a prospective, consecutive, nonrandomized analysis of adult 

outpatients with HFrEF and their pharmacological regimens cared for by physicians and APPs. 

The project included a retrospective chart review and descriptive analyses that evaluated the 

current state of heart failure care in an outpatient cardiology practice in Cabarrus County, N.C. 

The project intervention was be a one group pretest-posttest design, abbreviated in the 

manuscript as O1 X O2.  

Observation 1 (O1) was a retrospective analysis of the consecutive nonrandomized, convenience 

sample of individuals with HFrEF seen at an outpatient cardiology office in a southeastern city in 

the United States, who were scheduled to see a provider within the two-month timeframe of the 

study.  This list of HFrEF patients was obtained from the Quality Department of the healthcare 

system, pulled by ICD-10 codes (Appendix C) and encounter date (i.e., office visit). In the 

literature, this is called a computer-generated paper reminder, where the healthcare system’s 

EMR generates a list of patients (Arditi et al., 2017; Arditi et al., 2012).  

The observation 1 (O1) group served as the observational cohort. Baseline data on HFrEF 

prescribing was obtained by prescriber type, visit type, and medication class. Demographic 

information, baseline laboratory findings, vital signs, and device therapy were abstracted.  

The intervention (X), a provider reminder tool with decision support, was delivered via 

electronic communication in the electronic medical record (for in-person and virtual visits) and 

additionally on paper for in-person visits to the provider. This tool was not saved to the EMR.  
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Observation 2 (O2) was obtained after completion of the office visit to evaluate the provider 

implementation of patient specific recommendations from the provider reminder.  

Subjects  

The population for this scholarly project were adults that have a diagnosis of HFrEF and were 

receiving treatment. The healthcare system’s quality department maintains a running dataset of 

individuals who have heart failure over 18 years of age by queried ICD-10 codes (Appendix C). 

This dataset contains some 4,900 heart failure patients managed at the implementation site. 

About half of this dataset are individuals with HFrEF.  

Inclusion and Exclusion Criteria  

Inclusion criteria mirrored similar prospective observational studies (IMPROVE-HF and 

CHAMP-HF trials) that examined outpatient management and adherence to guideline directed 

therapies in the HFrEF population (DeVore et al., 2017; Fonarow et al., 2007). Subjects were 18 

years or older at the time of the most recent office visit. Subjects had a primary or secondary 

diagnosis of heart failure based on queried ICD-10 codes used by Quality Improvement 

Department (Appendix C). Subjects had moderate-to-severe left ventricular dysfunction reported 

as a left ventricular ejection fraction (LVEF) ≤ 40% (DeVore et al., 2017). Quantitative LVEF 

evaluation was obtained ideally from a transthoracic echocardiogram (TTE). If a TTE was not 

available, the most recent LVEF evaluation data from a transesophageal echocardiogram, nuclear 

multiple gated acquisition scan, contrast ventriculogram, or magnetic resonance imaging scan 

was used (Fonarow et al., 2007; Fonarow et al., 2010). 
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Exclusion criteria mirrored similar prospective observational studies (DeVore et al., 2017; 

Fonarow et al., 2007). If a patient expired prior to his/her visit, the subject was not included. If a 

subject was being evaluated/scheduled for or has undergone a heart transplant surgery, left 

ventricular assistive device implantation, or was on dialysis, he/she was excluded. If the subject 

was receiving comfort measures, or under the care of hospice services, he/she was excluded.  

Setting  

The setting was a comprehensive cardiovascular care program located in southeastern United 

States. The program employed more than 175 physicians and advanced practice providers. The 

outpatient cardiology practice, of interest, was in Concord, North Carolina. The makeup of the 

regional cardiology office includes 13 cardiologists (3 board certified in heart failure) and 13 

APP’s (3 certified in heart failure). The clinical staff is a team of 25+ persons, including certified 

office assistants and nurses.  

The outpatient cardiology practice is open Monday through Friday. The office has six to eight 

providers in the clinic each day, with a mix of four to six physicians and one to two APPs. The 

physician schedule consists of 20 return visits and five new patients. The APPs see 16 patients 

per day.  Based on patient slot availability (132 slots/day) and typical no-show rate of 20%, 

approximately 106 patients were seen in the clinic each day, prior to the pandemic. 

Since the pandemic, the majority of outpatient visits were transitioned to telehealth visits, either 

video or audio visits, beginning in late February 2020. This mix of predominately virtual visits 

was in place at the time of the scholarly project. Post pandemic, only one to two physicians were 

in the office for selected patients that require in-person visits. APP appointments were virtual 

visits, either phone visits or video visits. The no-show rate remained unchanged.  
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Tools/Measures 

HFFIT Tool  

The intervention tool was a compilation of data elements from the CHAMP-HF registry case 

report form (DeVore et al., 2017; Greene et al., 2018). The HFFIT tool incorporated a modified 

table of commonly prescribed medications for stage C heart failure patients located in the clinical 

practice guidelines (Yancy et al., 2013; Yancy et al., 2017). Patient demographics, LVEF 

evaluation, laboratory findings, baseline pharmacological agents, and recommendations were 

outlined for each patient encounter. The medication classifications include 1) RAAS inhibitors, 

including ACE, ARBs, and ARNIs; 2) evidence-based beta blockers including bisoprolol, 

carvedilol, and metoprolol succinate; 3) aldosterone antagonists (MRAs) and hydralazine-

isosorbide dinitrate in self-reported African Americans (Yancy et al., 2013; Yancy et al., 2017). 

SGLT2 inhibitors were not included in the provider reminder tool (Appendix A).  

Case Report Form/Data Repository  

Registry data elements included in the case report form included demographics, heart failure 

symptoms, healthcare resource utilization, comorbid conditions, vital signs, physical 

examination, renal function, LVEF, and baseline pharmacological agents. These elements align 

with the design of the CHAMP-HF registry (DeVore, et al., 2017, p. 180). Components of the 

case report form are also similar to elements in the IMPROVE-HF registry (Foranow et al., 

2010). Data elements focused on identification of contraindications and intolerances to cardiac 

pharmacotherapeutics are derived from the IMPROVE-HF registry design (Fonarow et al., 

2007). Elements from the lean case report form developed for heart failure trials (Psotka, et al., 

2019) was also incorporated into the case report form/data collection tool (Appendix B). Once 
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the case report form was complete, the data was placed in a repository in a spreadsheet format in 

Microsoft Excel. 

Intervention 

Queried performance measure data from the Quality Department was leveraged to identify 

patients that met criteria for inclusion in the project. The report was queried each Friday after the 

close of the outpatient cardiology practice for the upcoming week. Once a patient was identified, 

the upcoming appointment was noted in the report.  

The program coordinator of the project, who is a practicing HF nurse practitioner and clinical 

expert reviewed all charts. This review, conducted prior to the office visit, involved an EMR 

analysis of the preceding fifteen months. Data mining by the clinical expert included 

identification of medical therapies that have/have not been prescribed, documented allergies, 

intolerances/side effects, and contraindications. Adherence to current published heart failure 

guidelines was recorded. Patients were excluded if they met the exclusion criteria, did not have a 

provider visit (i.e., device check), or the appointment was cancelled or moved.  

The intervention (X), the HFFIT tool, was a provider reminder system. Clinical findings, 

medication recommendations (decision support), and clinical follow-up were documented on the 

HFFIT tool (Appendix A) and were unique for each patient. The HFFIT tool was delivered via 

electronic communication in the EMR to the provider (for in-person and virtual visits) and 

additionally on paper for in-person visits. It was not saved to the permanent patient record.  

For in-person visits, The HFFIT tool, along with the printed current medication list, current vital 

signs, were given to the provider, at the Medical Office Assistant/Registered Nurse (MOA/RN) 



22 
 

 
 
 
 

handoff. The use of the HFFIT tool was at the discretion of the provider. Changes to the 

medication list were documented on the tool or the paper medication list. Changes to the 

medication regimen were added to the EMR by the MOA/RN or the provider. For virtual visits, 

the correspondence about the HFFIT tool was completely computerized. Changes on the 

medication list were added by the provider or the MOA/RN, if requested. Email correspondence 

to the program coordinator from providers were reviewed and added to data repository.  

Data Collection 

The acquisition of data, which is documented by various healthcare team members in the EMR, 

was data mined by the HF nurse practitioner. The above-mentioned data points were collected 

at baseline prior to the intervention, identified in the study design, as Observation 1 (O1). The 

intervention (X), in the design description, is the use of a provider reminder tool of guideline 

directed medical therapy (GDMT) recommendations by the HF nurse practitioner. Four 

classifications of GDMT medication use were evaluated before Observation 1 (O1) and after the 

intervention, Observation 2 (O2). Each patient acted as his or her own control in terms of pre- 

and post-observations. A pictorial flow diagram (Appendix D) is provided.  

The data was extracted from the EMR and the HFFIT tool. The difference in cardiac 

pharmacotherapy prescribing was assessed before and after the intervention to see if the primary 

aim of the project, an increase in heart failure prescribing was realized. Each of the four 

medication classifications was evaluated for a change in prescribing rates. The prescriber of 

record was obtained from the Observation 2 (O2) data and identified by provider type. The case 

report form with data by specific patient (Appendix B) was completed. Data elements were 
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uploaded into the Excel data repository. Data definitions were maintained within the data 

repository. 

 Based on the number of patients that were required to power this analysis (Norman & Streiner, 

2003), the timeline for data acquisition was approximately two to three months. This is based on 

the assumption that approximately 100 patients are seen at the practice location per day, 

accounting for no-shows. Based on internal Quality Improvement Department data, 40% of the 

patients have a primary or secondary diagnosis of HFrEF. The dynamics of the office’s 

workforce and average provider-patient encounters were impacted negatively by the pandemic.  

Project Analysis 

All analyses were conducted by two independent external statisticians with input from the 

author. Sample size varied by medication class, baseline compliance by class, and expectation of 

compliance post intervention. Each of the medication classes were evaluated independently.  

Outpatient performance measures in heart failure are internally tracked by the Quality 

Improvement Department of this large southeastern United States hospital system and reported to 

CMS as part of its quality reporting. Baseline compliance of two of the four medication classes 

included in this project are publicly reported. Baseline beta blocker compliance was 84% and 

RAAS inhibitor compliance was 74% (L. Nixon, personal communication, September 13, 2019). 

Comparable data from IMPROVE-HF registry reports that baseline prescribing was 86.0% and 

78.3% respectively (Fonarow et al., 2010). The aim of the scholarly project was to reach the 

CMS prescribing target of 95% for each medication class, which was ambitious.  
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Based on the assumption, that large improvements would be required in prescribing to reach the 

CMS target: 11% for beta blockers and 21% for RAAS inhibitors, a power analysis was 

completed by an external statistician. A sample size of 121 subjects is required to provide over 

80% power to detect a change of 11% in beta blockers. A sample size of only 46 subjects is 

require to provide over 80% power to detect a change of 21% in beta blockers (K. Murphy, 

personal communication, March 28, 2020). 

Realistically changes in prescribing rates will be small, at best, 1 – 2%. Small improvements in 

compliance (i.e., 74% to 80% for RAAS inhibitors and 84% to 90% in beta blockers) would 

require large datasets of 722 subjects and 492 subjects, respectively in order to ensure power of 

the results to identify significance (K. Murphy, personal communication, March 28, 2020).  

Using a sample size calculator looking for observed system performance to desired system 

performance, moving from 85% observed system performance to a 90% desired performance in 

beta blockers would require a sample size of 180. For RAAS inhibitors, the desired improvement 

is larger (74% to 90%), therefore the sample size is smaller, only 28 subjects (Etchells et al., 

2015).  

The baseline internal compliance with aldosterone antagonists in all patients and hydralazine-

isosorbide dinitrate in self-reported African Americans were unknown prior to data collection in 

Observation 1 (O1). Patient visits over a two-month period yielded 43 encounters where the 

individual was on an aldosterone antagonist at baseline, representing 35.8% of the sample. This 

is similar to published data. Reported prescribing rates was 33% in the CHAMP-HF registry and 

34.5% in the IMPROVE-HF registry for aldosterone antagonists (Greene et al., 2018; Fonarow et 

al., 2010; Fonarow et al., 2012). Using a sample size calculator, comparing observed system 
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performance of 35.8% to desired performance of 90% in the use of aldosterone antagonists 

would require a sample of 5 patients (Etchells et al., 2015).  

The sample include 24 self-reported African Americans (24 patient encounters). Of those 

individuals, only one patient encounter was on hydralazine-isosorbide dinitrate at baseline, 

representing 4.2% of the sample. The CHAMP-HF and IMPROVE-HF registries did not include 

the use of this medication classification. Based on observational studies of hydralazine-

isosorbide dinitrate (H-ISDN), compliance ranged from 7.3% to 22.4% (Fonarow et al., 2011b; 

Golwala et al., 2013). Using a sample size calculator comparing observed system performance of 

4.2% to desired performance of 90% in the use of H-ISDN would require a sample of only five 

patients (Etchells et al., 2015).  

The provider type variable was consolidated from three options (MD, PA, and NP) to 

dichotomous (MD and APP) where PA and NP were grouped into APP. The visit type variable 

was consolidated from three options (In Person, Virtual Visit Phone, and Virtual Visit Video) to 

a dichotomous (In person and Virtual) where Virtual Visit Phone and Virtual Visit Video were 

grouped into Virtual.  

Descriptive statistics were performed on pre- and post-compliance variables, with subgroup 

analysis performed by provider and visit type with frequencies and percentages reported. 

Descriptive statistics for continuous data were reported as means and ranges. McNemar’s test for 

paired nominal data was performed on the overall dataset, as well as by subgroups of provider 

types and visit type.  

McNemar tests were used to assess statistical significance of improvement of each medication 

classification, as previously utilized in IMPROVE-HF registry analysis (Fonarow et al., 2007, p. 
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18; Norman & Streiner, 2003). Exact significance probability was used if the frequency of the 

discordance cells (yes/no or no/yes) were less than five. Chi-square (X2) was performed to 

analyze uptitration differences between different groups: visit type and provider type. Statistical 

significance was set at p ≤ .05 and all analysis was performed using StataCorp v.16 statistical 

software (2019). 
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CHAPTER 4: RESULTS 

Provider Characteristics  

This project was conducted in an outpatient cardiology practice in a southeastern United States 

city. The majority of the provider-patient encounters were with a physician (48.3%), followed by 

nurse practitioners (33.3%). More than half of the provider-patient encounters were with a 

provider who specialized in heart failure.  

Patient Characteristics  

One hundred and twenty total matched observations of provider-patient encounters were 

included in the dataset. Given the frequency that heart failure patients are seen in ambulatory 

outpatient follow-up, thirteen individuals were seen more than one time during the two-month 

intervention period. The average age was 68.6 years, predominately male (70.0%) and Caucasian 

(80.0%). The average left ventricular ejection fraction was 26.85%, with a range from 15% to 

40%. Reported heart failure symptoms, by NYHA functional class, were predominately class II 

(40%), with class I (20%) and class III (20.8%), evenly represented as outline in Table 2.  

The majority of patients had a history of coronary artery disease (60.0%), hypertension (62.5%), 

diabetes (45.0%), and chronic kidney disease (43.3%). One third of the sample had a heart 

failure hospitalization within the previous 12 months. Device therapy was underutilized with 

only 37.5% having either ICD or BiV/CRT devices. The average blood pressure was 121.35 

systolic and 71.83 diastolic, with an average heart rate of 72.32 beats/min. Extremes in 

laboratory findings were not observed. Only 8.3% of the dataset had an estimated glomerular 
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filtration rate (eGFR) less than 30 mL/min per 1.73m2.  Three observations of hyperkalemia, 

greater than 5.0 mmol/L, were noted.  
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Overall Compliance   

Compliance to RAAS inhibitors, beta blockers, and H-ISDN were numerically improved, as 

outlined in Table 3.1. The increase in compliance for these three classes of GDMT was not 

statistically significant. Compliance to MRAs showed significant improvement after the 

intervention (35.8% to 41.7%, p=.020). Further subgroup analysis evaluated the impact of 
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adjusting for medication contraindications, that are outlined in the published guidelines (Yancy 

et al., 2013; Yancy et al., 2017). Seventeen individuals had contraindications for RAAS 

inhibitors, 16 for MRAs and three for hydralazine-isosorbide dinitrate. After adjustment for 

contraindications, only MRAs were found to have significant improvement after the intervention 

(41.4% to 48.1%, p =.020), outlined in Table 3.2.   

 

 

Rationale for Non-Compliance 

Post-intervention documentation was reviewed to see if contraindications to prescribing were 

noted. In the four medication classifications, the physician/APP did not provide a rationale for 

non-compliance in a significant volume of encounters. For RAAS inhibitor prescribing, renal 
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dysfunction (57.7%) followed by physician/APP decision making that was not documented 

(23.1%) predominated. In beta blockers, side effects (not bradycardia) or intolerance (28.6%) 

and physician/APP decision making (28.6%) were noted. For MRA prescribing, physician/APP 

decision making (58.6%) lead renal dysfunction (22.9%) for lack of prescribing. For H-ISDN, 

physician/APP decision making (52.4%), lead need for vitals (14.3%) and being on PDE5 

inhibitors (14.3%) for reasons for non-prescribing. 

Compliance by Visit Type  

When compliance to the four medication types was stratified by visit type, numerical 

improvements were seen in all categories except Virtual RAAS inhibitor and Virtual beta 

blocker, both of which remained the same compliance rate (79.1% and 92.3%, respectively). 

However, no significant differences were reported, as outlined in Table 4.1.  

Utilizing pre- and post-compliance data that was adjusted for contraindications by medication 

classification (Table 3.2), subgroup analysis by visit type was conducted (Table 4.2).  Numerical 

improvements were seen in all categories except Virtual RAAS inhibitors, Virtual beta blockers, 

and Virtual H-ISDN. Virtual compliance rates were (90%, 92.3%, and 6.7%, respectively). In-

person RAAS inhibitor prescribing had significant improvement after the intervention (78.3% to 

95.7%, p = .0455). This was also seen in in-person MRA prescribing, which was also significant 

(39.1% to 56.5%, p =.0455). 
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Compliance by Provider Type  

Compliance by provider type used all 120 paired provider-patient encounters, outlined in Table 

5. When compliance to the four classification of medications were stratified by provider type, 

post-intervention compliance was numerically improved in all categories, except beta blockers 

by physician, which maintained the same pre- and post-compliance rate of 96.6%. No significant 
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differences by provider type by medication class were noted. 

 

Uptitration 

The previous results looked at initiation of GDMT by medication classification. Uptitration is 

defined as dose increase in a prescribing medication classification. In table 6, uptitration was 

numerically higher in virtual visits for RAAS inhibitors as compared to in-person visits (18.1%; 

16.7% respectively) but this difference was not significant. Beta blocker uptitration was 

numerically higher for in-person visits (17.9%; 15.5%), but was not significant. 
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Uptitration was significantly higher in heart failure providers for RAAS inhibitors as compared 

to non-heart failure providers (29.6%; 6.5%, p=.004). Beta blocker uptitration was numerically, 

but not significantly higher in non-heart failure providers (19.2%).  
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CHAPTER 5: DISCUSSION 

Findings/Results 

A convenience sample of 120 consecutive provider-patient encounters was evaluated in a 

southeastern United States outpatient cardiology practice. The demographics of the sample 

mirrored the county’s census data of Caucasians (80%; 72.4%) and African Americans (20%; 

19.6%) (U.S. Census, 2019). Individuals with Hispanic ethnicity (0%) and women (30%) were 

underrepresented in this project. In the county’s population, 51.2% are women and 11.1% are 

Hispanic (U.S. Census, 2019).  

Providers were an even mix of physicians (48.3%) and APPs (51.7%) that cared for heart 

failure patients in Cabarrus County. There was an even distribution of heart-failure providers and 

non-heart failure providers overseeing patient care, as well. Post-intervention compliance of 

medications was numerically improved in all categories except beta blocker seen by a physician. 

No statistical differences by provider type were reported. Uptitration of RAAS inhibitors was 

statistically higher in heart failure versus non-heart failure providers (29.6%; 6.5%, p=.004).  

This scholarly project was conducted in October and November of 2020, during the 

COVID-19 pandemic. Ambulatory/outpatient care visits had pivoted to virtual visit platforms 

earlier in 2020. The majority of provider-patient encounters in this sample were virtual visits 

(75.8%) versus in-person visits (24.2%).  

In-person visit type positively impacted GDMT prescribing. Numerical improvement was 

noted in all four categories of medications. After adjusting for contraindications that would 

prohibit prescribing, RAAS inhibitors and MRA prescribing was statistically improved with in-

person visit types.   
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Virtual visits negatively impacted initiation of guideline directed medical therapy. RAAS 

inhibitor and beta blocker prescribing were unchanged from pre- to post-intervention, if the visit 

type was virtual. There was a small numerical improvement in MRA and H-ISDN prescribing 

with the virtual platform, which was not significant.  These trends in prescribing continued after 

adjusting for contraindications.  

Documentation in the EMR offered opportunities for improvement. Description of patient 

symptoms and recording of NYHA functional classification were not described in 18.3% of the 

provider-patient encounters.  Documentation of provider decision making on initiation or 

uptitration of medications could have been expounded upon in up to 59% of the encounters. 

Documentation of a clear contraindication or justification for not prescribing was not disclosed 

in the EMR documentation. This is an opportunity to provide clear documentation on public 

reported process measures which impact an organization’s merit-based incentive payments 

through CMS. 

With the analysis of continuous data, blood pressure and heart rate were adequate for 

initiation and titration of medications in the majority of provider-patient encounters. Only 13.3% 

had a blood pressure less than 100 mmHg. 18.3% had bradycardia (heart rate less than 60 bpm). 

Documentation of chronic kidney disease represented 43.3% of the patient encounters. However, 

only a small number, 8.3%, of the patients had an estimated eGFR less than 30, which would be 

a contraindication for aldosterone antagonist and RAAS inhibitor prescribing. Only three 

observations of a potassium of greater than 5.0 mmol/L were noted, which is also a 

contraindication for these two medication classes.  
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Baseline data on guideline prescribing was established for all four medication 

classifications for individuals with HFrEF at the project site. Preliminary data obtained from the 

healthcare system’s quality department in 2019 showed a lower compliance rate for RAAS 

inhibitors and beta blockers. During the year between project development and implementation, 

RAAS inhibitor compliance rose from 74% to 75% and beta blocker from 84% to 93.3%. 

Baseline MRA and hydralazine-isosorbide dinitrate prescribing were comparable to published 

literature findings, at 35.8% and 4.2% respectively.  

Compliance with guideline endorsed medications numerically improved post-intervention 

with RAAS inhibitors, beta blockers, and hydralazine-isosorbide dinitrate, though not 

statistically significant. Compliance to aldosterone antagonists showed statistically significant 

improvement after the intervention (35.8% to 41.7%, p=.020). Uptitration was seen in both 

RAAS inhibitors (17.8%) and beta blockers (16.1%), regardless of the visit type, in the post-

intervention analysis.  

Recommendation for Practice 

 Four medication classifications: RAAS inhibitors, beta blockers, aldosterone antagonists, 

and in African Americans, hydralazine-isosorbide dinitrate, should be prescribed to all HFrEF 

patients without contraindications. The use of a provider reminder tool with imbedded decision 

support resulted in improved prescribing in all four medication classifications. Development of a 

two-page summary of indications, contraindications, and precautions based on published 

guidelines with recommended starting and target doses positively impacted physician and APP 

prescribing. As additional medications are added to the armamentarium of heart failure 
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management, like SGLT2 inhibitors, the provider reminder tool can be modified to mirror the 

current recommendations.  

Recommendations for Future Projects and Studies  

Based on project findings at this site, implementation of the HFFIT tool with decision 

support should be adopted as a strategy to improve provider compliance with heart failure 

prescribing. Dissemination of results to key stakeholders, will include local physicians and APPs 

who were participants in the project, heart failure division physicians and APPs, divisional 

leadership, and corporate quality improvement. Feasibility of systematic implementation will be 

evaluated with divisional leadership. A cost-benefit analysis of implementation cost per 

outpatient cardiology clinic site will be conducted.   

The implementation of the HFFIT tool with decision support should be expanded to other 

cardiology practices within the healthcare system. Sustainability of the project will be dependent 

on allocation of time of heart failure experts to complete the HFFIT tool and disseminate the tool 

to the appropriate provider. This will require funding and incorporation of this initiative into 

divisional heart failure workforce allocation. The scope of the expansion of HFFIT tool would be 

limited to general cardiologists and APPs within the healthcare system to reduce the workload on 

the assigned heart failure expert. Given the tool’s impact on in-person visits, implementation 

should begin in this subset of patient visits.  

Partnering with corporate quality improvement to refine the computer-generated list of 

HFrEF patients by clinic site will be another key to success. Long term success can be measured 

in collaboration with corporate quality improvement by reviewing monthly publicly reported 

prescribing metrics for heart failure and data on heart failure admissions/readmissions.  
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Limitations 

 Implementation at a single outpatient cardiology practice limits generalizability. Given 

this was a single-site, pre-post quality improvement project, the presence of other initiatives 

including the increased virtual visits platform use, the heart failure titration clinic and the 

pandemic could have been confounding variables.  The HFFIT tool, a provider reminder tool 

with decision support, was delivered electronically versus on paper to the provider, as originally 

planned, secondary to the pandemic. It is unclear if this change in delivery method impacted 

results. The results of a secondary analysis on contraindications for the medication 

classifications’ impact on next steps with implementation is unknown.  

Summary 

 Provider reminder tools with imbedded decision support increase provider compliance 

with guideline prescribing. A concise two-page summary of published medication guidelines 

with individualized patient specific recommendations delivered by a clinical expert, a heart 

failure nurse practitioner, could be impactful across other practices.  This quality improvement 

project could be expanded across the healthcare system’s cardiology practices to increase HFrEF 

guideline adherence. Allocation of a clinical expert from the heart failure division could be cost 

effective in increasing the organizational HFrEF prescribing and ultimately positively impact 

patient outcomes.  
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APPENDIX A 

HFFIT Tool (Class I Recommendations for HFrEF Management  
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APPENDIX B 

Case Report Form (adapted from Greene et al., 2018; Psotka et al., 2019) 

Provider type 

   Physician (MD or DO)  

   Nurse Practitioner (NP) 

   Physician Assistant (PA) 

Visit Type 

   In person  

   Virtual – phone visit 

    Virtual – video visit  

Age (years) 

Gender 

  Male 

  Female 

Race 

  White  

   Black/ African American 

   Hispanic 

   Asian  

   Other/Not reported  

 

Ejection fraction (%)  

NYHA class 

    I 

    II 

    III 

    IV 

    Not reported  

Vital sign and laboratory findings 

Systolic blood pressure (mmHg) 
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Diastolic blood pressure (mmHg) 

Heart rate (bpm) 

Obese (BMI ≥30 kg/m2) 

Hemoglobin (g/dL)  

Serum sodium (mmol/L) 

Serum potassium (mmol/L)  

BUN (mg/dL) 

Creatinine (mg/dL) 

eGFR (mL/min/1.73m2)  

Past medical history 

  HF hospitalization within past 12 months  

    (device implantation excluded)  

  Coronary artery disease 

  Hypertension 

 

  Diabetes mellitus 

  Atrial fibrillation 

  Chronic kidney disease: Stage 3A, 3B, 4, 5 

  Asthma/ COPD 

  History of VT/VF  

 
 

Heart failure device therapy 

Implantable cardioverter-defibrillator 

Cardiac resynchronization therapy  

CardioMEMS 

Permanent Pacemaker  

Other  
 

Medication (prescription/change in dose) 

RAAS Inhibitor: 
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    ACEI 

    ARB 

     ARNI 

Beta-blocker 

MRA 

Hydralazine-isosorbide dinitrate  

HF Medical Therapy Explanation  

If no RAAS inhibitor, this is due to: 

ACE/ARB/ARNI allergy  

Angioedema  

Pregnancy  

Hyperkalemia 

Renal dysfunction 

Hypotension 

Other side effect or intolerance 

Physician/APP decision-making other than 

side effects or intolerance  

Target Dose  

Physician/APP needed vitals  

Patient refused 

Physician/APP needed updated labs 

Normalized EF  
 

If no beta blocker, this is due to: 

Beta blocker allergy 

Recent fluid retention 

Reactive airway disease  

Bradycardia 

Hypotension  

Other side effect or intolerance 



58 
 

 
 
 
 

Physician/APP decision-making other than 

side effects or intolerance  

Target Dose 

Physician/APP needed vitals  

Patient refused  

Significant RV pacing  

Normalized EF  
 

If no MNA, this is due to: 

Hyperkalemia 

Renal dysfunction 

Hypotension 

Other side effect or intolerance 

Physician/APP decision-making other than 

side effects or intolerance  

Target Dose  

Physician/APP needed vitals 

Physician/APP needed labs  

Patient refused  

Normalized EF  
 

If no hydralazine-isosorbide dinitrate, this 

is due to: 

Not self-reported African American  

On nitrate for another reason  

Hypotension 

On PDE5 inhibitors  

HYD-ISDN allergy 

Other side effect or intolerance 

Physician/APP decision-making other than 

side effects or intolerance  
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Target Dose  

Physician/APP needed vitals 

Patient refused  
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APPENDIX C 

ICD-10 Codes 

 

ICD-10 code ICD-10 code description 
I11.xx Hypertensive Heart Disease with Heart Failure  
I13.xx Hypertensive Heart and Chronic Kidney Disease with 

Heart Failure  
I50.xx Heart Failure 
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APPENDIX D 

FLOW DIAGRAM OF DATA COLLECTION 

 


