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Abstract 

 Atrial fibrillation is a chronic disease managed through rate control, rhythm control, 

and anticoagulation. Anticoagulation compliance must be verified when a patient needs a 

cardioversion to convert to normal sinus rhythm. If a patient has missed a dose within the last 

four weeks, a Transesophageal Echocardiogram (TEE) is required to confirm that a clot has 

not formed in the heart. Medication noncompliance plagues the healthcare industry, costing 

millions of preventable healthcare dollars. The literature review shows that educational and 

behavioral interventions effectively increased medication compliance. Educational material 

was created, and a verified medication compliance survey was utilized to evaluate 

anticoagulation compliance. A qualitative data analysis and retrospective chart review from 

31 patients was conducted on atrial fibrillation patients who were scheduled for a 

cardioversion during a three-month time period. Patients were emailed an educational packet 

and a medication compliance survey. The TEE rates were also tracked pre-and post-

intervention. Results: Questions from the survey identifying purposeful or consciously 

choosing not to take medication was 100% compliance. Questions identifying carelessness or 

forgetfulness showed between 93% and 99% compliance. TEE results could not be analyzed 

due to the inability to extract cardioversion data. 

 

Keywords: cardioversion, anticoagulation, atrial fibrillation  
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Anticoagulation Adherence in Atrial Fibrillation with a Scheduled Cardioversion 

Chapter 1. Introduction 

Background 

Medication adherence is a public health priority in the United States, as one in five 

new prescriptions are not filled. Of the prescriptions that are filled, about 50% of the 

medications are taken correctly. Medication nonadherence costs the United States health 

system over $100 billion annually in preventable economic and healthcare burden (Neiman et 

al., 2017). The World Health Organization (WHO) stated, “…adherence is the single most 

important modifiable factor that compromises treatments outcome. The best treatment can be 

rendered ineffective by poor adherence” (World Health Organization, 2003, p. 157). 

Medication adherence entails a behavioral process involving five factors: socioeconomic, 

factors relating to the healthcare team or system, disease-related factors, treatment-related 

factors, and patient-related factors. Some patient-related factors include a knowledge deficit 

of disease processes, lack of involvement in the decision-making process, and decreased 

health literacy, all contributing to medication adherence rates (Etminani et al., 2020). 

Medication nonadherence is a current complication healthcare providers struggle with 

to make effective treatment plans. For patients diagnosed with Atrial Fibrillation (AF), 

prophylactic oral anticoagulants (OACs) are prescribed to reduce the risk of stroke. There are 

two classifications of OACs. First is vitamin K antagonists (VKAs) such as Warfarin, which 

requires patients to have blood monitoring of international normalized ratio (INR) levels for 

the therapeutic window. Second, direct oral anticoagulants (DOACs) do not require blood 
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monitoring. Unfortunately, while the DOACs are more convenient for the patient, due to a 

lack of monitoring, there is only a 75% adherence rate (Kjekshus & Schuster, 2020). 

Significance 

The current standards to treat AF, include: rate, rhythm, and anticoagulation, which 

are usually maintained through medication. When a patient experiences breakthrough AF, 

electrical cardioversion is the gold standard. In hemodynamically stable patients with AF 

onset greater than 48 hours, patients need to have four weeks of uninterrupted DOAC 

therapy, or four weeks of weekly therapeutic INRs, or a Transesophageal Echocardiogram 

(TEE) immediately prior to the cardioversion to rule out a clot. Utilizing TEE has procedural 

risks to the patient, requires extra anesthesia, needs coordination of additional healthcare 

specialists, and increases the burden on healthcare systems (Schaeffer et al., 2018). Patients 

who are noncompliant with anticoagulation treatment regimens are at an increased risk for 

stroke, procedural complications, procedural time, and the possibility of cancelation due to 

TEE availability. 

Clinical Question 

In atrial fibrillation patients with a scheduled cardioversion, how does nurse-patient 

education, compared to current instructions, influence anticoagulation adherence? 

Goal 

This evidence-based quality improvement project aims to evaluate the effectiveness 

of education on medication adherence rates of AF patients who are scheduled for a 

cardioversion within a large healthcare system. 
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Introduction of Change Theory 

Utilizing quality improvement (QI) frameworks help to guide and structure clinical 

inquiries. The conceptual framework that will be utilized for this QI project to increase 

anticoagulation adherence is Roger’s Diffusion of Innovation Theory. Roger’s categorizes 

the adaption of new technology into three phases: initiation, decision, and implementation. 

Roger’s Diffusion of Innovation Theory best fits with this QI project as it identifies a 

problem, creates a solution, and incorporates the solution into everyday practices, thus 

changing the culture (Doyle et al., 2014). 

Summary of Chapter 

As the current standards control AF include: rate, rhythm, and anticoagulation, 

increasing anticoagulation adherence is paramount in patient safety. Medication adherence is 

a modifiable patient factor that can render treatment plans ineffective. The proposed patient 

education intervention will be measured through TEE rates and self-reported medication 

adherence surveys. Roger’s Diffusion of Innovation Theory guides the clinical question: “In 

atrial fibrillation patients with a scheduled cardioversion, how does nurse-patient education, 

compared to current instructions, influence anticoagulation adherence.” The next chapter will 

detail the literature reviewed for this QI project. 
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Chapter 2. Literature Review 

Introduction 

This chapter focuses on an overview of anticoagulation adherence. The literature 

review aims to answer the research question: In atrial fibrillation patients with a scheduled 

cardioversion, how does nurse-patient education, compared to current instructions, influence 

anticoagulation adherence? Grey literature was explored by searching the World Health 

Organization (WHO), the Centers for Disease Control (CDC), the U.S. Department of 

Health and Human Services (HHS), and the Office of Disease Prevention and Health 

Promotion. Medication adherence was listed on all websites, but there was a lack of 

information regarding anticoagulation. As a public health priority, healthcare workers must 

understand medication adherence and the reasoning behind the complex behavior of 

nonadherence (Neiman et al., 2017). The literature review provided evidence on barriers to 

medication adherence and mixed interventions for a multifaceted problem. 

This chapter examined terms and definitions of anticoagulation, such as means to 

measure adherence. Following adherence measurements are the interventions that affect 

adherence rates, education, and behavioral interventions. Lastly, AF patient population and 

quality of life were also researched. 

Terms and Definitions 

The literature review consisted of querying PubMed, the Cochrane Review Library, 

and CINAHL. The keywords utilized in the search were “anticoagulation adherence”, 

“anticoagulation compliance”, “atrial fibrillation”, “stroke prevention”, and “barriers to 

medication adherence”. The terms compliance and adherence are used interchangeably to 

mean taking medication as prescribed. Boolean connectors were utilized in all searches. 
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Query limits included articles published between 2017-2022 and scholarly or peer review 

journal articles. Articles relating anticoagulation adherence with cardioversion were not 

found in the literature review. The articles selected for the literature review were mixed 

between systematic reviews, randomized controlled trials, prospective observational studies, 

cross-sectional studies, controlled cohort studies, and one pilot study. 

The above search terms resulted in a range of 62 to 892 articles. Articles were 

excluded if they were not written in English and did not compare medication compliance to 

outcomes. The final narrowed-down search resulted in 15 articles to be utilized in this 

literature review. Selections were chosen based on careful review of outcomes relating to 

medication compliance or identified barriers to compliance. The Melnyk Pyramid Levels of 

Evidence was used to determine hierarchy of evidence for the selected published articles. A 

wide range of evidence was provided for this literature review. Level one consisted of 

systematic reviews. Level two provided Randomized Controlled Trials (RCTs) and level 

three comprised of controlled trials without randomization. Level four are cohort studies 

such as cross-sectional studies. Level five included systematic reviews of qualitative studies 

and finally level six involved a single descriptive study such as a pilot study (Melnyk & 

Fineout-Overholt, 2015). The wide range of evidence levels supports the need to utilize 

nurse lead interventions with atrial fibrillation patients to promote medication adherence. 

Most studies utilized validated self-reporting surveys such as the Morisky, Green, 

Levine Medication Adherence Scale (MGLS) (Moriskyscale.com, 2022). Another validated 

survey is the 9-item Hill-Bone medication adherence scale which can be utilized in diverse 

populations to capture compliance rates (Kim et al., 2000). One study utilized a device that 
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monitors medication adherence through a pill box which measures medication dispensing 

(Marquez-Contreras et al., 2018). 

Adherence Measurements 

As previously stated, medication adherence was measured through self-reported 

surveys such as the MGLS, the Medication Adherence Rating Scale (MARS), the Basel 

Assessment of Adherence to Immunosuppressive Medication Scale (BAASIS), or a 

compliance survey (Hsieh et al., 2021; Moudallel et al., 2021; Obamiro et al., 2018; Pacleb 

et al., 2020; Palmer et al., 2021; Shankari et al., 2020; Song et al., 2021; Taylor et al., 2020; 

Zhu et al., 2021). Again, only one study measured compliance through an electronic pill 

box, thus verifying at least the medication was dispensed (Marquez-Contreras et al., 2018). 

Other measurements included monitoring laboratory values such as INR, blood pressure, 

and cholesterol levels to collaborate medication adherence (Clarkesmith et al., 2019; Palmer 

et al., 2021). Another measurement utilized was knowledge surveys, which measured 

patients’ comprehension of a specific medication, such as the Atrial Fibrillation (AF) 

Knowledge scale and the Anticoagulation Knowledge Tool (AKT) (Moudallel et al., 2021; 

Obamiro et al., 2018; Pacleb et al., 2020). Knowledge and educational levels will not be 

collected for this QI project. Beliefs on medication also impacted adherence which was 

measured through questionnaires such as the Health-Related Quality of Life (HRQoL), 

EuroQol-5 Dimensions (EQ-5D), EuroQol-Visual Analog Scale (EQ-VAS), and the Short-

Form 36-item Health Survey (SF-36) (Cross et al., 2020; Hsieh et al., 2021; Moudallel et al., 

2021; Palmer et al., 2021). While many different surveys can be utilized to measure 

medication adherence, valid and reliable questionnaires are important to ensure accurate and 

replicable results.  
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Education 

Education was a significant component of the literature review by measuring either 

knowledge or comparing educational levels with medication adherence. Education levels 

were measured in either years of formal schooling, self-efficacy questionnaires, health 

literacy questionnaires, or specific disease process knowledge assessments, such as the 

Atrial Fibrillation Knowledge questionnaire. The studies which compared educational level 

to medication adherence had mixed results in adherence rates. Multiple studies showed that 

increased educational levels correlated with increased medication compliance (Cabellos-

Garcia et al., 2021; Pacleb et al., 2020; Shankari et al., 2020; Song et al., 2021; Taylor et al., 

2020; Zhu et al., 2021). On the contrary, other studies showed the opposite: increased 

educational levels decreased medication adherence (Moudallel et al., 2021; Tiili et al., 

2021). 

Cross et al. (2020) and Clarkesmith et al. (2017) showed mixed results on educational 

interventions, as there were significant variations. An inability to standardize educational 

interventions showed a lack of validity in the research, causing a research gap. In addition, 

some educational interventions were unmeasured through interview style qualitative 

research, thus making the research more difficult to replicate and generalize to a larger 

population. While the literature review shows that increased educational levels significantly 

impact medication adherence (Cabellos-Garcia et al., 2021; Pacleb et al., 2020; Shankari et 

al., 2020; Song et al., 2021; Taylor et al., 2020; Zhu et al., 2021), the mixed results or even 

opposing research should also be considered to have robust reliable and valid educational 

interventions that can be measured to help with the research gap. 
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Behavior or Habit 

During the literature review, barriers to medication compliance were investigated, and 

behavior or habit interventions were identified as significant (Anderson et al., 2020). 

Behavior or habit interventions were identified as setting reminders or monitoring systems, 

pill organizers, packaging, or the ease of use of the medications, simplifying dosing 

schedules, and mobile phone interventions. Behavior interventions were more easily 

measured and validated, showing a higher level of significance on medication compliance 

compared to educational interventions alone, thus making the research more generalizable to 

other patient populations (Anderson et al., 2020; Cross et al., 2020; Marquez-Contreras et 

al., 2018; Palmer et al., 2020). However, none of the studies consisted of only behavioral 

interventions as they were compared to educational outcomes as well. 

Age 

Atrial fibrillation is considered an epidemic that plagues the new millennium. As the 

population ages, there will also be an increase in morbidities. AF is one of the most 

prevalent morbidity in patients over 60 years old (Vasan et al., 2019). Age was also 

measured in many studies, and was found to be significant in three studies (Pacleb et al., 

2020; Shankari et al., 2020; Tiili et al., 2021). As a person ages, they can experience 

increased forgetfulness and decreased cognition, which impacts the patient’s ability for 

medication compliance (Pacleb et al., 2020; Shankari et al., 2020; Tiili et al., 2021). 

Compounding the mental decline includes complex disease processes, which can increase 

the number of medications and complicate drug regimens (Song et al., 2021). 
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Quality of Life 

AF patients can experience a decreased quality of life due to symptom burden, which 

impacts physical ability, impaired mental capabilities, and emotional wellness (Vest et al., 

2022). Quality of life, beliefs on medications or treatment plans, anxiety or depression, 

concern about medication and possible side effects, and overall feelings significantly 

impacted medication adherence rates. Providing education and utilizing shared decision 

tools increased medication adherence as patients felt they were valued in healthcare 

decisions (Hsieh et al., 2021; Moudallel et al., 2021; Obamiro et al., 2018; Palmer et al., 

2021; Shankari et al., 2020; Taylor et al., 2020). Behavioral interventions alone did not 

significantly impact quality of life, thus supporting a mixed intervention approach. 

Literature Gaps 

There is extensive research on education and behavioral interventions relating to 

medication compliance. However, some research gaps were discovered during the literature 

review. First, is the lack of validity in educational interventions. Not all studies utilized a 

valid and reliable questionnaire, making the results more challenging to define educational 

outcomes. Utilizing a well-established questionnaire is important to prevent inconsistencies 

(Clarkesmith et al., 2017; Cross et al., 2020). 

Another research gap is the lack of consistency in educational interventions. 

Variations included one-on-one instructions, videos, reading material, and demonstrations. 

However, with the considerable variation it is difficult to conclude which intervention is 

most effective (Cross et al., 2020). Healthcare systems could be utilizing a less effective 

intervention based on the patient’s learning preference. The reading material may also be 
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above the patient’s reading level, making it difficult for the patient to comprehend, thus 

affecting educational outcomes and medication compliance (Sheele et al., 2019). 

Finally, there is a gap in research relating to best practices for anticoagulation 

adherence to cardioversion complications. While there is research on best practices with 

interventions of anticoagulation misses doses, such as obtaining a TEE to assess for clot 

formation, there is no research on how to best prevent the missed doses from reoccurring 

(Kjekshus et al., 2020). Current research include rates or risk factors of non-compliance 

after cardioversion. However, there is no documented intervention to prevent increased 

stroke risks to patients and increased healthcare burden from occurring in the first place. 

Summary of Chapter 

The original research question started with “In atrial fibrillation patients who have a 

scheduled cardioversion, how does nurse-patient education, compared to standard 

instructions, influence anticoagulation adherence?” However, after a review of the literature, 

a mix of educational and behavioral interventions may be more appropriate. Education alone 

had mixed results on anticoagulation compliance due to the variation in education 

interventions as well as measured outcomes. Utilizing valid and reliable questionnaires is 

essential to ensure accurate and replicable results. Behavior and habit interventions were 

also seen as significant interventions on medication adherence due to the complex nature of 

why patients are non-compliant. Providing multiple interventions proved to have the most 

significant impact on adherence. 

As previously stated, medication adherence is a modifiable patient factor that 

dramatically impacts patient outcomes and healthcare costs. Nurses interact with patients 

more frequently than other healthcare providers. Therefore, bedside nurses should be able to 
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provide basic medication education and reinforce medication compliance (Song et al., 

2021). When a patient is found to be non-compliant, the nurse should provide effective 

identified interventions to prevent further nonadherence and avoid poor patient outcomes. 
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Chapter 3. Methodology 

Introduction 

This QI project utilized a pre- and post-intervention assessment through a 

retrospective chart review of TEEs rates, as well as self-reported medication adherence 

surveys to evaluate anticoagulation adherence. Unfortunately, there are no physiological tests 

to validate DOAC adherence, but Warfarin can be validated through INRs. TEEs are 

physiological means to validate anticoagulation adherence, as the need for a TEE indicates 

missed doses of anticoagulation, thus indirectly measuring anticoagulation nonadherence. 

Since there is no direct way to measure adherence, the rates of TEEs pre- and post-

intervention, plus the self-reported surveys, will be utilized as adherence rates for this QI 

project. Utilizing self-reported medication adherence surveys provide additional data for 

those who do not require a TEE through a Patient Reported Outcome (Sadan, 2017). This 

design allowed for a comparison of pre-and post-intervention while incorporating Patient 

Reported Outcomes. This chapter will focus on the evidence-based framework, setting, 

population, instruments, data collection and analysis, protection of human subjects, and 

resources for this quality improvement project. 

Evidence-Based Framework 

The conceptual framework that will be utilized to increase anticoagulation adherence 

is Roger’s Diffusion of Innovation Theory. Roger’s categorizes the adaption of new 

technology into three phases: initiation, decision, and implementation. The initiation phase 

identifies the need for improvement, and a gap was identified in patient care resulting in 

decreased anticoagulation adherence. For the initiation phase to progress onto the decision 

phase, both agenda setting and matching need to be completed. Agenda setting requires 
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support from key stakeholders, such as management, patients, and physicians. Matching is 

finding the best possible or reasonable solution to resolve the problem (Doyle et al., 2014). 

As part of the anticoagulation adherence, physicians and nursing management have agreed 

that an intervention is needed, and multiple interventions were examined.  

The decision phase is short-lived in that it is the defining moment when stakeholders 

agree to utilize a specific intervention (Doyle et al., 2014). The decision was made to move 

forward with providing patients education prior to the scheduled cardioversion. Educational 

material was created (Appendix A) and agreed upon by physicians and nursing management. 

The educational material was digitized for patients to access via or email. 

The implementation phase is broken down into three parts: redefining, clarifying, and 

becoming part of the routine. Redefining involves modifying the intervention to fit the needs 

of the patient further. Clarifying involves progressively making the intervention part of the 

culture of the department or organization. For example, providing educational material 

available to patients prior to a scheduled procedure, will help to prepare patients on treatment 

plans and positively impact patient outcomes. Becoming part of a routine involves making 

the intervention part of the departments or organization’s daily tasks (Doyle et al., 2014). 

Automating the educational intervention will help make the educational intervention part of 

the daily routine. 

Setting 

The setting for this QI project is at a major inner-city Magnet-designated hospital in 

the inpatient Cardiac Electrophysiology department in southeastern Pennsylvania. The 

hospital has over 800 inpatient beds and is part of a more extensive healthcare system. The 

Cardiac Electrophysiology department is part of a robust Arrhythmia program providing 
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innovative treatments through extensive research and clinical trials. This QI project is 

supported by the health system’s administration, nursing management, physicians, and 

advanced practice providers. 

Population 

AF patients who are scheduled for a cardioversion is this QI project’s patient 

population. The inclusion criteria include all cardioversion patients scheduled the week 

before the procedure. Patients are excluded for the following: add-on or emergent 

cardioversions and patients who do not have access to email. The PI performed no active 

recruitment, and no incentive is offered. 

Instruments 

This QI project utilized Epic’s electronic charting system to collect data on the TEE 

rates through a retrospective chart review and the self-reported medication adherence survey. 

The primary intention of the retrospective chart review is to determine if education impacted 

anticoagulation adherence compared to current instructions patients receive. As previously 

stated, the rates of TEEs indirectly correlate to anticoagulation adherence. Therefore, Epic 

was analyzed for the rates of TEEs before and after the intervention, looking for adherence 

rates.  

The self-reported medication adherence survey was utilized to capture additional data 

for patients who do not need a TEE during the data collection, providing additional 

information. Patients who comply with their anticoagulation and do not miss doses do not 

need a TEE. The 9-item Hill-Bone medication adherence scale is a commonly used self-

reported survey (Appendix B) (Kim et al., 2000). Due to licensing fees and copywriting 

issues regarding the MGLS, the Hill-Bone Medication Adherence Scale will be utilized in 
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this QI project (Tesfaye, & Peterson, 2022). The 9-item Hill-Bone medication adherence 

scale is a short, validated survey in diverse populations of nine questions that can be 

completed within a few minutes. The medication adherence scale has a Cronbach’s ∝ =0.74 

to 0.84 (Kim et al., 2000). 

Data Collection and Resources 

Data collection consists of two parts, a retrospective chart review from Epic to 

determine if there is a correlation between education and rates of TEEs. In addition, a request 

for analytics from information technology was submitted for the TEE rates. Access to the 

cardioversion schedule is through a shared drive, thus making the patient population easy to 

identify.  

The second part of data collection is from the self-reported medication adherence 

survey, which will be provided via email. A basic Excel worksheet will be utilized for data 

review and cleansing. Data analysis includes both descriptive and gap analysis. Descriptive 

analysis will provide the number of patients responding to each question providing central 

tendencies of mean, median, and mode. The purpose of central tendency is to identify the 

most common responses from the survey (Stommel & Dontje, 2014). A gap analysis 

provides a comprehensive process to identify and bridge the gaps in either service delivery or 

nursing practice by gathering information and finding sustainable solutions in a structured 

process. Gap analyses are ideal for joining desired outcomes to real-world factors that 

influence healthcare quality (Davis-Ajami et al., 2014). For example, the gap analysis may 

show if the nurse-led education intervention affected the anticoagulation adherence rates. 
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Protection of Human Subjects 

Before collecting data, approval was obtained through West Chester University 

(Appendix C) and the Hospital of the University of Pennsylvania Internal Review Boards 

(IRB) (Appendix D) to protect human subjects. Data from the self-reported survey will be 

de-identified and given a unique number to protect patient information and in accordance 

with the Health Insurance Portability and Accountability Act (HIPPA). The primary 

investigator will be the only person with access to the results on a password-protected 

computer. Only the primary investigator access the computer, and all information utilized 

will be destroyed after three years of the project completion.  

Summary of Chapter 

Roger’s Diffusion of Innovation Theory helps provide guidance and structure in 

research inquiries. Through initiation, decision, and implementation phases, new technology 

can become part of a department’s culture (Doyle et al., 2014). AF patients will receive 

education, which is the new technology attempting to become part of Electrophysiology’s 

culture. Measuring if the new technology impacts AF patients’ anticoagulation adherence 

will be done through TEE rates and a self-reported medication adherence survey. The next 

chapter will discuss the results of the proposed clinical question. 
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Chapter 4. Results 

Introduction 

 This chapter will focus on the results and data analysis of the QI project. The two-step 

data collection consisted of a retrospective chart review from Epic and collecting medication 

adherence rates through self-reported surveys. The QI project aimed to see if patient 

education affected rates of TEEs and medication adherence through self-reported surveys.  

Data Collection 

Data collection for the self-reported surveys occurred between December 5, 2022, and 

February 1, 2023. The surveys were compiled, and no identifiable patient-related data was 

collected. The primary investigator received formatted reports of surveys that did not 

include patient identifiers. The Epic analytic team provided a retrospective chart review for 

the TEE numbers during the previously mentioned time period. The numbers were provided 

in numerical form based on the month. 

Statistical Results 

TEE Results 

The number of TEEs reported in the Electrophysiology Department was reported 

numerically. For the month before the intervention the TEE numbers totaled n=161 

outpatients and n=182 inpatients from July 2022 through September 2022. After the 

education intervention, the TEE numbers reported totaled n=85 outpatients and n=123 

inpatients from December 2022 through January 2023. Unfortunately, the TEE data analysis 

could not be completed as there was difficulty extracting only cardioversion patients. In 

addition, the numbers reported were for the entire department; thus statistical analysis was 

not performed. 
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Survey Results 

A descriptive and qualitative analysis of the patient-reported survey was conducted 

for the survey results. The data was entered into SPSS 24 (2016) for statistical analysis 

(Table 1). The sample size was small (N=31) (Table 1). The survey consisted of nine 

questions with Likert scale responses. Points were assigned to each category and included: 

all of the time, most of the time, some of the time, and none of the time. The answers for all 

of the time received one point. The responses for most of the time received two points. The 

responses for some of the time and none of the time received three and four points, 

respectively. The mode and the mean were 100%  and 98%, respectively, for overall 

medication adherence. The overall standard deviation (SD) for anticoagulation medication 

adherence was 3%. The lowest score was 89%, and the highest was 100 %. The Cronbach  

was 0.67 calculated from SPSS for the anticoagulation questionnaire (Table 2).  

Forgetfulness 

Forgetfulness and carelessness were addressed in questions one, three, five, and nine, 

which led to medication nonadherence. All of those questions had responses ranging from 

forgetting to take anticoagulation medication all of the time to none of the time. The first 

question: How often do you forget to take your anticoagulation medication, had an average 

score of 93%, a mean score of 3.7, and SD= 0.79 (Table 1 and Figure 1). One person 

skipped this question; thus missing data. Out of the thirty responses, five forget to take their 

anticoagulation medication, which is a sixth of the responses.  

Question three: How often do you forget to get prescriptions filled had a score of 

94%, a mean score of 3.9, and SD =0.25 (Table 1 and Figure 1). A total of two responses 

out of thirty-one forget to refill their anticoagulation prescription. The fifth question: How 
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often do you skip your anticoagulation medication before going to the doctor had a score of 

97%, a mean score of 4.0, and SD= 0.18 (Table 1 and Figure 1). One response for skipping a 

dose of medication prior to a doctor’s visit. Finally, question nine: How often do you miss 

taking your anticoagulation pills when you are careless had a score of 90%, a mean score of 

3.9, and SD = 0.30 (Table 1 and Figure 1). Three responses out of thirty-one responded to 

being careless with anticoagulation medication. 

Thoughtful 

Questions two, four, six, seven, and eight address a purposeful decision to take or not 

take their medication. In all of the questions addressing a purposeful decision, all patients 

responded they are compliant all of the time. Meaning patients are not thoughtfully deciding 

to be adherent but rather simply forgetting. The score for questions two, four, six, seven, and 

eight was 100%,the mean was 100% and the SD= 0.00 (Table 1 and Figure 1). Question two 

was: how often do you decide not to take your anticoagulation medication? Question four 

was: how often do you run out of anticoagulation pills? Question six was: How often do you 

miss taking your anticoagulation pills when you feel better? Question seven was: How often 

do you miss taking your anticoagulation medication when you feel sick? Question eight was 

how often do you take someone else’s anticoagulation pills? 

Conclusion 

While the statistical analysis could not be performed for the TEE portion, the survey 

results revealed data on anticoagulation nonadherence. Questions that addressed the 

thoughtful decisions to be nonadherent with anticoagulation showed 100% compliance. 

Which means patients are choosing to be compliant. Questions addressing forgetfulness or 

carelessness showed that patients experience times of nonadherence due to simply forgetting 
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to take the medication. The discussion section will explore interventions based on the data 

and future research on anticoagulation medication compliance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 21 

Chapter 5. Discussion 

Review of the Problem 

As previously stated, medication adherence is a modifiable public health priority in the 

United States (Neiman et al., 2017). Atrial fibrillation patients who miss doses of their 

anticoagulant are at an increased risk of stroke due to clot development (Schaeffer et al., 

2018). As a review, the PICOT was “In atrial fibrillation patients with a scheduled 

cardioversion, how does nurse-patient education, compared to current instructions, influence 

anticoagulation compliance?’ The primary outcome of the QI project was to increase 

anticoagulation adherence rates in AF patients. 

Results Analysis 

First, patients are forgetful or careless with anticoagulation medications but are not 

deliberately choosing to be non-adherent. This is evidenced by responses from questions 

one, three, five, and nine (Table 1) for forgetfulness versus responses from questions two, 

four, six, seven, and eight, which involved a thoughtful decision on non-adherence. 

Secondly, patients are not running out of anticoagulation medication, as evidenced by 

question four, but do forget to refill the prescription. Based on the results, interventions such 

as pill organizers, setting alarm reminders to take medications, and pharmacies that call with 

prescription refill reminders would benefit our AF patient populations. 

The Cronbach  measures reliability and internal consistency; generally, values 

above 0.7 are considered reliable  (Bannon, 2013). The Cronbach  was a little below the 

reliability threshold at 0.67 (Table 2), which could be explained by two reasons. First, the 

missing data from the first question could account for a lower Cronbach value; one person 
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skipped the first question. Secondly, the low amount of responses n=31 could also lower the 

Cronbach number.  

Limitations 

This QI project had limitations. Patients received an email with the educational 

material and survey only a couple of days, or even just one day, before the cardioversion. If 

the patient had already missed a dose of medication in the previous four weeks prior, the 

educational intervention had no impact as the intervention was late. Providing patients with 

education upon medication initiation could be beneficial in preventing missed doses. Thus 

the TEE rates could be more reflective of the educational intervention. 

The TEE rates could not be analyzed for statistical analysis due to institutional 

challenges. Initially, the TEE rates were to be extracted to include only scheduled 

cardioversion patients. However, the rates were reported for the entire department due to 

difficulty extracting data from Epic. Thus, a higher TEE rate is reported than the number of 

scheduled cardioversion patients. 

Another limitation is email and technology. Patients needed to check their email prior 

to cardioversion. Patients who did not have an email listed in Epic were excluded from the 

study. Access to technology can cause a further widening of health equity seen in 

communities across the United States (Anderson & Olson, 2016). The technology for this 

QI project was basic, providing patients with a PDF and completing the attached survey 

within the email. The educational PDF was lengthy and could be information overload. A 

platform that provides information gradually, through a step-wise fashion, could be more 

beneficial without information overload. Preventing information overload may impact 

medication adherence rates. 
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Implication for Nursing Practice, Education, and Research 

Quality improvement is a cyclical process of identifying a problem, benchmarking, 

planning the process, collecting data, identifying strategies for improvement, disseminating, 

and implementing findings. After findings are applied to practice, the cyclical process starts 

again with problem identification (Baker, 2017). Medication adherence is a dynamic 

problem that evolves with the continual healthcare system changes. This section will 

address implications for nursing practice, education, and research. 

Nursing Practice 

Medication adherence education must be provided to patients at the right time and 

place to prevent information overload. Internet-based or mobile-based education programs 

are an alternative to reach large volumes of patients while preventing information overload. 

For example, in this QI project patients were emailed a fifteen-page PDF file, which can be 

overwhelming, and patients may only view some of the packet. A program or platform that 

allows patients to view material sections at a time with a combination of reading, videos, 

and podcasts has increased patients’ knowledge on disease processes and their ability to 

provide self-management of their disease (Palmer et al., 2021). 

Education 

Song et al. 2021, emphasizes that bedside nurses should be able to provide basic 

medication education and strategies to encourage medication adherence, such as pill 

organizers. While medication adherence is a patient-related factor, nurses need to educate 

patients to make an informed decision on how adherence can impact their health outcomes 

and quality of life. The educational material must be available for the inpatient and 

outpatient settings, as some patients are diagnosed as inpatients. Again, this QI project 
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provided the educational material via email in PDF form, which was not accessible to 

bedside nurses. Nurses need a bank of educational materials to provide patients with their 

preferred learning styles. For example, if a patient states they learn best by watching a 

video, then nurses need access to a video for patients to view. Patient education on 

anticoagulation medication and cardioversion was nonexistent and was created for this 

project. 

Research 

Future medication or treatment compliance research is essential for patients and 

healthcare systems. Barriers to treatment and medication compliance need to be identified in 

order to improve patient outcomes and decrease healthcare spending on preventable and 

modifiable patient-related factors (Neiman et al., 2017). This QI study focused solely on AF 

patients with a scheduled cardioversion, which is a narrowed patient population and specific 

education. The literature review states; that patients’ feelings or beliefs about treatment 

plans also impact adherence rates. Therefore, research needs to identify barriers to 

adherence with targeted patient populations and interventions. While there are patient-

related factors that influence nonadherence, there are also treatment or therapy-related 

factors that impact adherence. For example, utilizing an anticoagulant with a once-a-day 

regime versus twice-a-day could increase adherence rates (Cross et al., 2020; Hsieh et al., 

2021; Moudallel et al., 2021; Palmer et al., 2021). 
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Conclusion 

Medication adherence is a healthcare priority in the United States. This QI project 

sought to increase patient safety by answering the question: “In atrial fibrillation patients 

with a scheduled cardioversion, how does nurse-patient education, compared to current 

instructions, influence anticoagulation compliance?”. Patients who miss doses of 

anticoagulation are at increased risk for stroke and procedures such as TEE. While the TEE 

rates could not to be evaluated for effectiveness, patient surveys provided valuable 

information. In addition, patients miss doses of anticoagulation unintentionally; thus 

interventions can be made to help increase adherence. Such interventions include pill 

organizers, automatic pharmacy reminders, and setting alarms.  

Further research into educational platforms, availability of quality educational 

material, and other barriers not addressed in this QI will help identify specific medication 

adherence. As noted previously, medication adherence entails a behavioral process 

involving five factors: socioeconomic, factors relating to the healthcare team or system, 

disease-related factors, treatment-related factors, and patient-related factors (Etminani et al., 

2020). This QI project was narrow in spectrum, focusing on a patient-related factor of 

education in a small patient population of atrial fibrillation patients scheduled for a 

cardioversion, understanding how to broaden the spectrum to include larger patient 

populations with different disease processes needs to be further investigated for more 

significant impact. 
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Appendix A 

Cardioversion Education Packet 
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Appendix B 

Hill-Bone Medication Adherence Survey 

No. Item Response: 

1. All of the Time 
2. Most of the Time 
3. Some of the Time 
4. None of the Time 

1. How often do you forget to take your anticoagulation medication? 

2.  How often do you decide NOT to take your anticoagulation medication? 

3. How often do you forget to get prescriptions filled? 

4. How often do you run out of your anticoagulation pills? 

5. How often do you skip your anticoagulation medication before you go to the doctor? 

6. How often do you miss taking you anticoagulation pills when you feel better? 

7. How often do you miss taking your anticoagulation pills when you feel sick? 

8. How often do you take someone else’s anticoagulation pills? 

9. How often do you miss taking your anticoagulation pills when you are careless? 

 

 

 

 

 

 

 

 

 

 

 

 

 



 48 

 

Appendix C 
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(iii) The research involves only information collection and analysis involving the investigator’s use of identifiable 
health information when that use is regulated under 45 CFR parts 160 and 164, subparts A and E, for the purposes of “health 
care operations” or “research” as those terms are defined at 45 CFR 164.501 or for “public health activities and purposes” as 
described under 45 CFR 164.512(b); or  
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www.upenn.edu/IRB  
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Table 1 

Descriptive Statistics SPSS Results from Bone-Hill Medication Adherence Survey 

 N Minimum Maximum Mean Std. Deviation 

Forget 30 1.00 4.00 3.7000 .79438 

Decide not 31 4.00 4.00 4.0000 .00000 

Forget prescription 31 3.00 4.00 3.9355 .24973 

Out of pills 31 4.00 4.00 4.0000 .00000 

Skip doctor 31 3.00 4.00 3.9677 .17961 

Feel better 31 4.00 4.00 4.0000 .00000 

Feel sick 31 4.00 4.00 4.0000 .00000 

Others pills 31 4.00 4.00 4.0000 .00000 

Careless 31 3.00 4.00 3.9032 .30054 

Valid N (listwise) 30     
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Table 2 

Reliability Statistics from SPSS 

Cronbach's Alpha N of Items 

.674 9 

Note. Survey results from N=9 item questions. 
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Figure 1 

Hill-Bone Medication Adherence survey results with score percentages. 
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