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Abstract 

Problem Statement: Medication nonadherence among breast cancer patients was identified as a 

problem by providers within Kapi'olani Medical Center for Women and Children, Women’s 

Cancer Center (WCC). Purpose: The purpose of this evidence-based quality improvement 

project was to create a standardized electronic health record (EHR) tool for providers to monitor 

adherence to oral cancer therapy in breast cancer patients, based on the American Society of 

Clinical Oncology (ASCO) standards, facilitating monitoring, and identifying barriers. Methods: 

A standardized oral cancer therapy adherence tool was created according to the ASCO standards, 

and this tool was built into the EHR, Epic. Providers caring for patients with breast cancer were 

educated on the use of the tool to monitor oral cancer therapy adherence and identify barriers. 

EHR data was gathered through benchmark reporting to measure provider usage of the tool. 

Results: A report covering the implementation period from 9/7/2022 to 1/7/2023, captured a 

total of 694 patients. Further analysis revealed that 99 patients completed the questionnaire 

within the specified four-month period, representing 14.3% of patients assessed for oral cancer 

therapy adherence. Barriers to medication adherence were monitored. The project was accepted 

as a quality improvement initiative by the Hawaii Pacific Health (HPH) Cancer Committee. 

Discussion: The low utilization of the questionnaire tool could be due to analysis error. The 

small sample size limits generalizability, and managerial support is needed for sustainability. 

This project demonstrates promising results in monitoring oral cancer therapy adherence using 

an EHR tool. It marks an initial step towards improving medication adherence through 

standardized assessment and documentation. The project revealed increasing utilization of the 

questionnaire over time, positive patient engagement with MyChart, and suggests future 

sustainability by involving patients in questionnaire completion.  
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Implementation of Standardized Assessment and Documentation to Monitor Oral Chemotherapy 

Adherence 

‘Keep a watch . . . on the faults of the patients, which often make them lie about the 

taking of things prescribed. For through not taking disagreeable drinks . . . they sometimes die’ 

(Hippocrates, Decorum). According to the World Health Organization (WHO), patient outcomes 

can be impacted more by medication adherence than by any specific treatment (Kim, Combs, 

Downs, & Tillman III, 2018). Annually, medication nonadherence leads to approximately 

100,000 preventable deaths and causes approximately $100 billion in preventable medical costs 

(Kleinsinger, 2018). In a systematic review by Inotai et al., (2021), nonadherence to tamoxifen 

and letrozole, two medications prescribed for non-metastatic breast cancer, was associated with 

increased risk of distant metastasis, breast cancer recurrence, lower disease-free survival, and 

mortality. Therefore, increasing medication adherence may lead to both improved patient 

outcomes and decreased healthcare costs. 

The challenges and opportunities associated with medication adherence are exemplified 

by therapy for breast cancer. Breast cancer is the most common cancer among women and the 

second leading cause of death related to cancer (Lin, Clark, Tu, Bosworth, & Zullig, 2017). 

Since 2006, the incidence of breast cancer has been steadily increasing in the state of Hawaii and 

139.6 out of every 100,000 females will be diagnosed with breast cancer each year compared to 

126.8 out of every 100,000 females nationally (Hawaii Health Matters, 2021).  

Historically, most breast cancer patients received intravenous (IV) chemotherapy (Lin et 

al., 2017). Adherence to IV medications is easily monitored since they are largely administered 

in medical settings. However, with medical advancements, 25% of available treatments are now 

oral anti-cancer medications (OAMs) and more than 90% of patients prefer this route due to an 
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increased sense of autonomy and quality of life with the oral versus IV route (Lin et al., 2017). In 

the United States, more than 30 OAMs are approved for use (Rodriguez, Utate, Joseph, & Victor, 

2017).  

Like IV medications, adherence is critical for OAMs to be effective. An individual is 

considered adherent to their medication when their behavior matches the medication dosing 

regimen prescribed by the healthcare provider (Arthurs et al., 2015; Gast & Mathes, 2019). Poor 

adherence to oral chemotherapy can be an unintentional or intentional medication error, which 

has effects on both patients and the healthcare system, as it is linked to worsening disease and 

quality of life as well as increased healthcare costs, disability, and mortality (Mickelson & 

Holden, 2018; Weingart, Zhang, Sweeney, & Hassett, 2018; Wilhelmsen & Eriksson, 2019; 

World Health Organization, 2003). Improper medication adherence poses health risks and can 

happen when patients do not take enough of their medications, do not take their medications on 

time or they take more than the prescribed amount, known as over adherence. Over adherence 

has been found in patients with metastatic cancer who are taking oral chemotherapy, as well as in 

women who are receiving long-term hormonal therapies (Patel et al., 2013; Weingart et al., 

2018).  

The terms adherence and compliance are often used interchangeably, but they carry 

distinct meanings. Compliance suggests that the patient is simply following the healthcare 

provider's instructions in a passive manner. On the other hand, when one refers to adherence, it 

implies that the patient actively collaborates in the treatment plan and takes an active role in 

following the prescribed regimen (Manmohan et al., 2012). The WHO prefers the term 

adherence over compliance (Manmohan et al., 2012). 
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Adherence to oral medications is commonly seen as the responsibility of the patient (Lin 

et al., 2017). However, healthcare providers can contribute to the improvement of medication 

adherence by providing education, motivation, tools, support, monitoring, and evaluation 

(Kleinsinger, 2018; Lin et al., 2017). With the many responsibilities providers have in managing 

each of their patients, it can be difficult to remember to ask important questions. The EHR is a 

tool that can be used to assist the healthcare team in providing high quality and efficient patient 

care (Kardas et al., 2020). Utilizing a standard set of questions within the EHR could prompt and 

assist the provider in assessing medication adherence at each visit, which will support 

monitoring. Monitoring and identification of barriers will be the first step in finding individually 

targeted solutions to oral chemotherapy nonadherence.  

Background 

The project site for this Doctor of Nursing Practice (DNP) project was Kapi'olani 

Medical Center for Women and Children, WCC which is part of the HPH network of hospitals in 

Honolulu, Hawaii. The prevention and treatment of breast cancer is a primary focus of the WCC 

(Hawaii Pacific Health, 2021). As oral OAMs have become a prominent component of breast 

cancer therapy, ASCO/ Oncology Nursing Society (ONS) developed the Chemotherapy 

Administration Safety Standards to minimize the risk of errors in the inpatient and outpatient 

settings. These standards were most recently updated in 2016, stating the healthcare setting 

should have a policy established for performing an initial chemotherapy adherence assessment, 

and that at each subsequent clinical visit, the healthcare facility should establish policy requiring 

the assessment of chemotherapy adherence and toxicity (Neuss et al., 2016).  

These standards are further addressed and defined in the ASCO Quality Oncology 

Practice Initiative (QOPI) Certification Program Standards Manual. Standard 4.2 states 
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medication adherence barriers should be reviewed and documented. Additionally, interventions 

addressing adherence barriers, such as referrals, adherence tools or plan for follow-up should be 

documented at defined clinically meaningful intervals (ASCO, 2020).  

Problem Statement 

Medication nonadherence among breast cancer patients was identified as a problem by 

providers within Kapi'olani WCC, which is comprised of an infusion center and a clinic. The 

infusion center utilizes standardized assessment and documentation of adherence. However, 

there was no standardized assessment or documentation of adherence for oral chemotherapy in 

the clinic, and communication between the infusion center and clinic did not occur.  

A chart review on nine patients was conducted to identify how providers were 

documenting their patients’ cancer therapy (chemotherapy and endocrine therapy) adherence. 

Although providers may have assessed adherence during their patients’ visits, this was not a 

uniform practice. Non-compliance or concern for compliance, was documented in some of the 

patients’ notes. Barriers to adherence were not monitored, making it difficult to develop targeted 

interventions. Since there was no standardized practice for monitoring and documenting 

adherence, variation in practice was occurring among providers. The project goal was to 

implement standardized monitoring so adherence could be measured and barriers to adherence 

could be identified. This could ultimately lead to improved patient outcomes and decreased 

medical costs.  

PICOT 

Does implementation of a standardized oral cancer therapy adherence EHR tool increase 

medication adherence monitoring and identification of barriers to adherence for providers caring 
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for patients with breast cancer at Kapi’olani WCC versus current practice, over a four-month 

period? 

Purpose 

A standardized process for providers to assess and document their patients’ adherence to 

their oral chemotherapy would create a method for monitoring adherence and identifying barriers 

so that targeted interventions could developed. For this project, the DNP student collaborated 

with HPH to create a tool for monitoring oral chemotherapy and endocrine therapy adherence for 

patients with breast cancer, that was based on the ASCO standards, and embedded within the 

EHR. 

Objectives 

The objectives for this evidence-based quality improvement project were:  

• To create and implement a standardized oral chemotherapy adherence EHR tool, 

according to ASCO QOPI standards.  

• To educate 100% of providers at Kapi’olani WCC who care for patients with breast 

cancer in the use of the EHR tool to monitor oral chemotherapy adherence and identify 

barriers.  

• To have providers utilize the standardized EHR tool for 80% of their patients with breast 

cancer. 

The timeline for achieving these objectives can be found in Appendix A. 

Framework 

To implement this evidence-based quality improvement project within the Kapi’olani 

WCC, the DNP student used the Plan-Do-Study-Act (PDSA) framework (Hall & Roussel, 2017). 

In the Plan phase, the DNP student developed a team which included all key stakeholders, 
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developed the aims and outcomes of the project, identified the resources, and identified the 

leadership needed to support the project. In the Do phase, the project was implemented, and in 

the Study phase, qualitative and quantitative information was collected, organized, and analyzed 

to determine if the outcomes aligned with the aims of the project. In the Act phase, the DNP 

student disseminated the results. Iterative PDSA cycles allowed for quick modifications to be 

made throughout project implementation based on the feedback provided by providers until an 

optimal process for the WCC clinic was reached.  

Search Strategy and Number of Studies Obtained from the Search 

A literature review was conducted between August 2021 and August 2022 using various 

combinations of subject titles and MeSH terms such as adherence, compliance, barriers, 

nonadherence, oral medication, monitor, oral chemotherapy, cancer, antineoplastic, patient 

adherence, safety, breast cancer, oral, anti-neoplasm, anti-cancer, breast cancer, and “medication 

adherence”. Initial search was performed using PubMed Medline. Articles were limited to being 

published within 2015 to present, published in the English language, included human species, 

and including adults: 19+ and older. One systematic review published in 2013 was included as a 

relevant article for this project. 62 articles were initially found. Strategies used to further narrow 

articles included reading abstracts, discussions, results, and conclusion sections. Content and 

relevancy to the subject matter were also used to evaluate the articles. A total of 30 articles were 

included in this synthesis.   

 The level of evidence was identified using Mosby’s grading system (see Table 1).  

Table 1. 

Mosby’s Level of Evidence and Number of Relevant Articles 

Mosby’s Level of Evidence Number of Articles 
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(Total of 30) 

Level I: Systematic reviews, meta-analysis, or evidence-based 

guideline 

15 

Level II: Experimental design (RCT) 4 

Level III: Quasi-experimental design, no randomization 1 

Level IV: Case-controlled, cohort, longitudinal studies 1 

Level V: Systematic reviews of descriptive and qualitative studies 

(meta-synthesis) 

5 

Level VI: Descriptive or qualitative studies 3 

Level VII: Authority opinion or expert committee reports 1 

Available Knowledge 

The three themes identified in the literature were the following:  

• while important, there is no gold standard for monitoring adherence 

• there are many barriers to adherence 

• a multifaceted approach that focuses on the patient-provider relationship can 

promote adherence  

Importance of monitoring adherence 

Cancer patients face a heightened vulnerability to potential harm from oral chemotherapy 

due to their limited physiological reserves and the nature of the therapies involved. These 

treatments can be toxic, necessitate frequent dosage adjustments, and may incorporate novel 

components, amplifying the risk for preventable harm (Weingart et al., 2018). Moreover, the 

extended duration of cancer care being administered without direct supervision from a healthcare 

provider poses a risk of miscommunication, both from the patient to the provider and within the 
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interdisciplinary team (Rudnitzki & McMahon, 2015; Weingart et al., 2018;). This 

miscommunication can potentially lead to preventable harm (Weingart et al., 2018). Medication 

errors can include the wrong dose, missed dose, wrong medication, or wrong number of doses 

supplied (Weingart et al., 2018). A lower dose of the chemotherapy medication in the patient’s 

body can cause the medication efficacy to decrease, leading to an increased risk for disease 

recurrence, mortality, and costs for the healthcare system (Atkinson et al., 2016; Inotai et al., 

2021; Jacobs et al., 2017; Neiman et al., 2017). Therefore, it is important to monitor adherence to 

prevent chemotherapy errors which can cause harm to patients (Inotai et al., 2021; McGrady & 

Pai, 2019; Weingart et al., 2018). 

Providers face challenges in assessing the effectiveness of treatment when adherence is 

not monitored (Atkinson et al., 2016). Adherence rates for oral chemotherapy have varied 

widely, ranging from 16% to 100% across different populations (Weingart et al., 2018). 

Interestingly, some patient populations have exhibited over-adherence as well. A systematic 

review encompassing 12 studies found medication nonadherence rates ranging from 21% to 60% 

among adolescents and young adults (aged 15-39) with cancer (McGrady & Pai, 2019). Financial 

burdens have contributed to nonadherence, with 17-30% of patients failing to adhere to their oral 

cancer therapies due to financial constraints (Gast & Mathes, 2019; Rudnitzki & McMahon, 

2015; Smith et al., 2019;). Similarly, adherence rates for endocrine therapies among breast 

cancer patients were reported to range from 52.4% to 84.8% in a systematic review (Inotai et al., 

2021). Monitoring adherence is important, but there is not a set method to measure it.  

A systematic review, which included 16 articles, concluded that adherence rates may 

improve if interventions are focused on increased monitoring and include personal contact with 

the patient within the first weeks of treatment (Zerillo et al., 2018). Organizations including 
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ASCO, US ONS, and the American Society of Health-System Pharmacists (ASHP) have 

developed best-practice recommendations to improve the safety of chemotherapy (Weingart et 

al., 2018). ASCO and ONS developed the Chemotherapy Administration Safety Standards which 

stress the importance of monitoring patients’ adherence to oral chemotherapy at the initial 

encounter and at each subsequent clinical encounter (Neuss et al., 2016). These standards can be 

implemented in a variety of different settings and are the minimum expectations for 

chemotherapy ordering, preparation, and administration (Neuss et al., 2016). The ASHP 

Guidelines on Preventing Medication Errors with Chemotherapy and Biotherapy were developed 

for professional healthcare disciplines including nurses and medical providers. These guidelines 

stress the importance of patient safety by establishing a total of ten checkpoints throughout the 

prescription, preparation, dispensation, and administration of chemotherapy. Checkpoint ten is 

called monitoring. The goal is verifying that patients understand how to take their oral 

chemotherapy initially and at each clinic visit (Goldspiel et al., 2015).  

There are various methods available for measuring medication adherence, categorized as 

subjective (indirect) and objective (direct) measures. Subjective measures rely on patient self-

reporting through diaries, calendars, adherence scales, or healthcare provider conducted 

interviews. Objective measures include pill counts, pharmacy refill rates, the Medication Event 

Monitoring System, medication possession ratio, and visual analog scales. Despite the 

availability of multiple methods, there is no universally accepted gold standard for measuring 

medication adherence (Athurs et al., 2015; Atkinson et al., 2016; Lin et al., 2017; Patel et al., 

2013; Thomas et al., 2019; Wei, Nengliang, Yan, Qiong, & Yuan, 2016). Each method has its 

limitations, such as the potential for patients to inflate their adherence rates in self-report 

methods due to the desire to be perceived as "a good patient" (Atkinson et al., 2016). A 
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systematic review comparing the effectiveness of adherence measurement methods found little 

difference between subjective and objective approaches, leading to the conclusion that patient-

reported adherence is a valid subjective measure (Atkinson et al., 2016). 

The importance of addressing barriers to adherence 

 In a review of 24 systematic reviews, 58 barriers to medication adherence were 

identified, with 19 barriers cited six or more times (Devine, Edwards, & Feldman, 2018). The 

most reported barriers to nonadherence were depression, concern for adverse effects, and 

complexity of treatment regimens (Devine et al., 2018). A history of mental illness, such as 

depression and anxiety can lead some patients to be nonadherent to their cancer medications 

(Gast & Mathes, 2019; Jacobs et al., 2017; Lin et al., 2017; McGrady & Pai, 2019; Thomas et al., 

2019). In a randomized controlled study, an increase in anxiety decreased quality of life (QOL) 

(Jacobs et al., 2019). A decrease in QOL was found to decrease adherence rates (Clancy, Lynch, 

OConnor, & Dowling, 2020; Jacobs et al., 2017; Jacobs et al., 2019).  

 When efforts are made to reduce symptom distress experienced by patients, it leads to an 

increase in adherence to the prescribed treatment (Jacobs et al., 2017; Lin et al., 2017; McGrady 

& Pai, 2019). In other words, when interventions or strategies are implemented to alleviate the 

discomfort or negative symptoms associated with a particular condition or treatment, patients are 

more likely to adhere to their treatment plans. By addressing and managing symptom distress 

effectively, healthcare providers can positively impact patient adherence to their prescribed 

therapies.  

Adverse effects of medications are associated with reduced adherence rates (Jacobs et al., 

2017; Jacobs et al., 2019; Muluneh et al., 2018; Nachar et al., 2019; Talens et al., 2021). 

Increased and intolerable side effects of chemotherapy regimens and oral endocrine therapy in 
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women with breast cancer decreased adherence rates (Clancy et al., 2020; Thomas et al., 2019). 

In a qualitative study, patients, and providers both agreed that symptoms and side effects of oral 

chemotherapy needed improved management (Wei et al., 2016). In a prospective study, side 

effects were associated with 35% of patients not being adherent with their oral chemotherapy and 

38% of patients did not consult their physician before discontinuing their medication due to 

adverse effects (Muluneh et al., 2018).  

In a systematic review, a significant proportion, ranging from 17% to 30% of patients did 

not adhere to their oral cancer treatments due to financial difficulties. Risk factors associated 

with nonadherence included the absence of health insurance, reduced income, and 

unemployment (Smith et al., 2019). Patient education and the selection of an intervention should 

align with the specific challenges faced by the patient in terms of adherence (Arthurs et al., 2015; 

Rosenberg et al., 2020; Wilhelmsen & Eriksson, 2019). One key factor that has been associated 

with adherence rates is having information on OAMs (Lin et al., 2017; Rodday et al., 2021; 

Talens et al., 2021). Additional barriers identified throughout the literature included perception 

of illness, medication management self-efficacy, decision making self-efficacy, social support, 

forgetfulness, patient-physician relationship, views, and beliefs of the medication (Lin et al., 

2017, Muluneh et al., 2018; Nachar et al., 2019). 

Multifaceted approach focused on the patient-provider relationship 

Medical providers and researchers acknowledge that there is no standardized intervention 

that universally addresses medication adherence for all patients (Arthurs et al., 2015). Devine et 

al. (2018) propose that medication adherence and the barriers associated with it should be 

reframed as the responsibility of the healthcare system, which should actively seek solutions to 

improve adherence rates. According to a systematic review, two key factors that strongly support 
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increased adherence are a positive patient-physician relationship and favorable views and beliefs 

regarding medication (Lin et al., 2017). 

Patients express a preference for a reliable and trusting relationship with their providers, 

which has been recognized as a significant factor influencing treatment adherence (Dowling et 

al., 2019; Lin et al., 2017). Furthermore, patient-provider communication and trust have been 

identified as motivating factors for adherence (Lin et al., 2017). In addition, patients have 

expressed a desire for enhanced communication regarding their symptoms and treatments while 

receiving treatment at home (Wei et al., 2016). Improved communication between providers and 

patients has been linked to increased adherence rates (Jacobs et al., 2017; Lafata et al., 2022; Lin 

et al., 2017). 

Support from healthcare providers plays a crucial role in promoting adherence and 

reducing patients' feelings of isolation and abandonment (Clancy et al., 2020). Adherence and 

persistence are influenced by factors such as fear of the drug, side effects, and cancer recurrence, 

often stemming from inadequate knowledge or missing information (Clancy et al., 2020). 

Establishing trust between providers and patients is important, with providers needing to trust 

that patients will follow medication instructions, and patients needing to trust that providers will 

openly discuss medication side effects (Dowling et al., 2019). However, patients may not fully 

understand the significance of medication adherence and may hesitate to disclose non-adherence 

to providers (Nguyen et al., 2020; Patel et al., 2013). Therefore, it is crucial for providers to 

proactively inquire about any missed or modified medication doses (Nguyen et al., 2020). 

Effective communication and patient education regarding oral anticancer medication side effects 

are also essential for ensuring treatment safety (Rudnitzki & McMahon, 2015). Notably, face-to-



  16 

face interventions have demonstrated the highest efficacy in improving adherence rates (Conn & 

Ruppar, 2017). 

Summary of Evidence (Gaps in Literature/ Quality / Quantity / Consistency of Evidence)   

A systematic review conducted in 2013 revealed that oral chemotherapy adherence 

publications were limited to the previous 20 years (Patel et al., 2013). Although the available 

literature at that time only covered a two-decade period, the authors anticipated an increase in 

published research in the coming years. Throughout the literature no precise tool was identified 

to exist for accurately monitoring patients' adherence to oral chemotherapy, but electronic pill 

caps were identified as a preferred method in one study (Greer et al., 2020). The literature 

consistently indicated a lack of formal adherence monitoring processes for oral anticancer 

medications (Thomas et al., 2019; Wei et al., 2016). The need for further research on oral 

chemotherapy adherence and the prioritization of behavior modifications were recurring themes 

throughout the literature. However, the quality and validity of the evidence in this area may be 

subject to scrutiny. Since there is no foolproof method for measuring adherence aside from direct 

observation, the available data on this topic may not be as accurate as desired. Furthermore, a 

limitation identified in a systematic review and meta-analysis was the focus on adherence as a 

process measure, suggesting the inclusion of health outcomes associated with adherence rates in 

future studies (Conn & Ruppar, 2017). 

Methods 

Project Design 

A standardized oral chemotherapy and endocrine therapy adherence questionnaire tool 

was created based on the ASCO QOPI standards and implemented within the EHR, Epic. 

Providers caring for patients with breast cancer were educated on utilization of the questionnaire 

tool. Data from the EHR and surveys were used to measure the utilization of the tool. This DNP 
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Project is an implementation of an evidence-based healthcare improvement process determined 

through quality improvement initiatives or program/system evaluation and will not produce 

generalizable knowledge. It is therefore deemed not-human subjects’ research. To improve and 

further develop process improvement and program effectiveness, DNP project activities are 

related to quality improvement and do not produce generalizable knowledge. This project was 

reviewed by the Scientific Review Committee which determined, based on the Common Rule, 

that this project does not require IRB application or review (Nancy Atmospera-Walch School of 

Nursing Scientific Review Committee memorandum, 2021; University of Hawaii Human Studies 

Program memorandum, 2021) (Appendix X). MRC Concept Form and HPHRI review/approval, 

HR approval, and Kapi`olani approval was obtained from HPH. MRC form approving the 

project to move forward as QI can be found in Appendix B. 

Setting 

This evidence-based quality improvement project was implemented at Kapi’olani WCC, 

part of HPH which is a not-for-profit healthcare system whose mission is to create a healthier 

Hawaii, with a vision to transform healthcare focusing on quality not quantity.  

Participants 

 The participants of this evidence-based quality improvement project were providers 

(Advanced Practice Registered Nurses (APRNs) and Medical Doctors) at the outpatient clinic of 

Kapi’olani WCC who provided care to patients with breast cancer who were currently prescribed 

oral chemotherapy, endocrine therapy or who were ordered to start an oral 

chemotherapy/endocrine therapy regimen. The outpatient clinic of Kapi’olani WCC included 

two APRNs and two oncologists. One APRN left the clinic in May of 2022. The clinic hired a 

second APRN who was scheduled to begin in September of 2022 and who was going to be 
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included as a participant of this project. However, this APRN was not included as a participant 

because they missed the implementation window.  

Intervention  

The intervention for this evidence-based quality improvement project was a questionnaire 

to monitor oral chemotherapy and endocrine therapy adherence based on a tool already in use. 

The pediatric team at Kapi’olani created and implemented an oral chemotherapy compliance 

questionnaire which included the following questions:  

• What is your relation to the patient?  

• Did you begin taking your oral chemotherapy on time?  

• Have you taken all of your doses on time so far?  

• Did you miss any doses this week?  

• Why haven’t you taken all of your doses on time? 

The Pediatric Ambulatory Unit at Kapi’olani provides both infusion and clinic services. The 

five-question oral chemotherapy compliance questionnaire was implemented in the WCC 

infusion center. The questionnaire that was implemented during this project in the WCC clinic 

included two new questions in addition to modifications to four of the five pediatric oral 

chemotherapy compliance questions for a total of six questions. The two new questions were 

created to assess barriers to medication adherence and were developed with provider input. 

These questions were structured to be open-ended to encourage patients to explain their 

medication taking behaviors instead of responding with a yes/no response. Questions were 

developed with the intention of supporting and encouraging communication between the patient 

and provider. Some questions were structured as pick list or drop-down to promote efficiency in 

charting for patients and providers. For example, some commonly reported barriers to 
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medication adherence were listed to allow for quick selection. A free text response was also 

available for documentation of barriers not listed.  

The original intention of this project was to track oral chemotherapy adherence. 

However, through conversations with providers it was determined that endocrine therapy 

adherence should also be monitored for patients with breast cancer. Therefore, the final name of 

the tool was Oral Cancer Therapy Adherence Questionnaire. The final version of the 

questionnaire tool which was built into the EHR is shown in Appendix C.  

HPH utilizes Epic as their EHR. The DNP student worked with three informatics 

technology (IT) team members during this project. The IT team required four months, from May 

2022 through August 2022, to build the questionnaire in Epic. The questionnaire was accessible 

to providers in departments Oncology-WC or Oncology SCART and patients with a breast 

cancer diagnosis who were taking an OAM. A Breast Cancer Grouper was used to determine if 

the patient had breast cancer. This Concept Grouper was maintained by Epic and Systemized 

Nomenclature of Medicine (SNOMED). IT worked with the pharmacy team to appropriately 

identify oral chemotherapy medications and providers within the WCC clinic confirmed that all 

endocrine therapies were included. Any medication with the pharmaceutical class of 

Antineoplastics were included. This included both chemotherapy and endocrine therapies (e.g. 

Anastrozole, Exmestane, Letrozole, and Tamoxifen).  

By utilizing a collaborative leadership model, the DNP student encouraged individuals in 

the organization to work as a team through group interactions and discussion to develop 

strategies to meet the desired outcomes (Weberg & Davidson, 2021, p. 44). Prior to 

implementation of the questionnaire, the DNP student completed a WCC site visit to observe one 
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of the provider’s workflow processes. The student also had conversations with providers about 

their daily workflow to determine the best workflow process to incorporate the questionnaire. 

Providers attended an education session on September 1, 2022. The education session 

consisted of a PowerPoint presentation and education material (Appendix D). The questionnaire 

went live on September 7, 2022, and providers were notified that it was available in Epic.  

Throughout project implementation, tests of change were trialed using the PDSA 

framework which allowed for quick changes of improvement, until an optimal process for the 

WCC was reached (Moran, Burson, & Conrad, 2020, p.142). It can be common to have failed 

PDSA cycles at which point current interventions can be abandoned and a new cycle with a 

different plan can begin (Chen, VanderLaan, & Heher, 2020). For example, one PDSA cycle had 

the MA’s receive education and take responsibility for completing the questionnaire instead of 

providers. However, due to time restraints and patient confidentiality concerns, this was not an 

optimal process for WCC, and the questionnaire completion responsibility went back to 

providers. The final form of the intervention and workflow process was derived after repeated 

cycles with the involved stakeholders.  

In the early implementation of the questionnaire tool, healthcare providers observed that 

certain patients were taking multiple OAMs, and some patients had to consume as many as ten 

pills per dose. To capture and document this specific information, two extra questions were 

incorporated into the questionnaire on November 2, 2022, resulting in a total of eight questions. 

The questionnaire that included the eight questions is shown in Appendix E.  Providers could fill 

out the questionnaire by navigating to the Oral Cancer Therapy Adherence section under the 

Screens/Flowsheets tab in Epic.  
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The purpose of creating the Smartphrase ".oncoralcancertherapy" was to enable 

healthcare providers to retrieve the questionnaire responses documented within the last 30 days 

and incorporate them into their notes. This questionnaire was built into MyChart, which gave 

patients the capability of completing the questionnaire. Three days before a scheduled 

appointment in Oncology-WC or Oncology SCART, patients with a breast cancer diagnosis, who 

were taking an oral cancer therapy (chemotherapy and/or endocrine therapy), received this 

questionnaire via MyChart which could be completed this during eCheck-in. The first three 

questions were completed by all patients. The last three questions would populate if the patient’s 

response was one of the following: Just one dose, 2-3 doses, 4 or more doses, for the question, 

“Did you miss any doses since your last visit?” Providers could see if the questionnaire had been 

completed by the patient during eCheck-in on MyChart by navigating to the Questionnaires 

section in the Rooming activity.  

The DNP student communicated with providers throughout implementation via email, 

phone calls/text messaging, Zoom, and face-to-face meetings. Because conversations with team 

members are nonlinear and non-scripted, they can often provide insight into their beliefs, values, 

and actions (Weberg & Davidson, 2021, p.358). Valuable feedback was gathered when the DNP 

student had face-to-face meetings with the providers. Feedback and concerns were encouraged to 

be voiced by providers to the DNP student throughout implementation. Feedback and concerns 

were communicated to the IT team by the DNP student. The director of oncology services at 

HPH and the content expert of this project helped to foster connection and facilitate 

communication and support between stakeholders in the organization and the DNP student 

throughout this project.  
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The diffusion of innovations theory can be used to explain the providers’ responses to the 

innovation and change. Providers acted as early adopters, early or late majority, or laggards 

(Dearing & Cox, 2018). Early adopters found that the advantages of the innovation outweighed 

the disadvantages (Dearing & Cox, 2018). Early or late majority may have been influenced by 

the social pressure within the clinic to adopt the change while the laggard took their time with 

adopting the innovation (Dearing & Cox, 2018). Although all providers received training prior to 

project implementation and multiple check-ins occurred with two of the providers, one provider 

was more difficult for the DNP student to contact. This provider did not utilize this questionnaire 

tool until the end of project implementation after a face-to-face meeting was scheduled on 

January 6, 2023. It was during this meeting the DNP student learned that the provider did not 

understand how to utilize the questionnaire tool, so additional training was provided. The DNP 

student also attempted to garner support from the clinic manager.  

Data Collection 

For this DNP project, the PICOT question focused on implementation of a standardized 

oral cancer therapy adherence EHR tool with the intention of increasing providers’ monitoring of 

medication adherence and identification of barriers to adherence. Both quantitative and 

qualitative data were collected.  

Epic was used to collect, store, and report the quantitative data in this project related to 

provider utilization of the questionnaire tool. The questionnaire tool was built to enable 

benchmark reporting. To view documentation compliance, the IT team and DNP student 

navigated to My Reports using Chart Search in Epic. Next, the Library Tab was clicked, and 

Oral Cancer Therapy was searched. By clicking on Edit, the student was able to narrow the 

search to include the selected dates. After clicking Run, the report would display a list of patients 
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who were on oral cancer therapy and had an encounter with one of the three providers since 

September 2022. The rightmost Flow Data column displayed “Yes” if the questionnaire had been 

completed or “No” if there was no existing documentation.   

Patients were included in the total number of patients for the report, if they had a visit 

with one of the three providers during the dates selected. If a patient had been seen by one of the 

providers outside of the four-month period and had the questionnaire completed at that time, the 

Flow Data was still documented as “Yes” for the report that was run for the months selected. For 

more in-depth analysis of the data, the DNP student viewed historical data in the Synopsis 

activity in the Oral Cancer Therapy section.   

Qualitative data such as provider efficiency in identifying patient barriers to adherence 

for their oral chemotherapy was assessed through face-to-face conversations with providers. In 

addition, provider satisfaction with the workflow for monitoring adherence to oral cancer therapy 

adherence was measured utilizing a pre/post survey that was created by the DNP student and can 

be found in Appendix F.  

Participants of this project were informed of its purpose in email communications and 

during their education session. The DNP student accessed the EMR on the organization’s on-site 

computers. Data collected did not contain personal health information. The DNP student always 

kept the EMR account secure during utilization. This included logging out from the EMR upon 

completion of obtaining data. Additionally, a formal IT Footprints ticket was placed and 

approved to have reports pulled from Epic by IT and securely emailed to the DNP student 

through the director of oncology services. This was to create a paper trail in case there were any 

questions about the PHI containing reports being exported from Epic by IT. Once the ticket was 



  24 

approved, an encrypted email containing the data was sent to the DNP student. The DNP student 

was required to create an account and sign in before viewing the email contents.  

All data filed were collected and stored in a secured Google Drive located within the 

University of Hawaii at Manoa’s Google@UH Drive system. Data uploaded and downloaded 

from Google Drive are automatically encrypted in transit between Google Drive and the web 

browser using the TLS protocol. All files uploaded to Google@UH Drive are encrypted while 

stored on Google’s servers. Data was stored in the authors secured file folder that uses file 

encryption and is only accessible with dual-authentication identification password protection.  

Analysis 

A report was run from 9/7/2022 through 1/7/2023. A total of 694 patients were captured 

in this report. From the 694 patients captured, 119 patients had “Yes” marked in the Flow Data 

column which meant the questionnaire had been documented. Patients were captured in the 694 

total patients if they had a visit during the four-month period. However, all 694 patients did not 

have the questionnaire completed during that four-month period (e.g. If a patient had a previous 

visit with one of the providers and completed the questionnaire outside of the four-month period, 

but also had a visit within the four-month timeframe, the Flow Data would still be marked as 

"Yes" in the report that was run for the selected months.) 

By performing more in-depth analysis, by viewing historical data in the Synopsis activity 

in the Oral Cancer Therapy section, the DNP student identified a total of 20 patients out of the 

119 patients with Flow Data documented as “Yes”, but who had the questionnaire completed 

outside of the selected 4-month period. 

Results 
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Information from the chart review can be found in Appendix G. A total of 99 patients had 

the questionnaire completed over the 4-month period, from 9/7/2022 through 1/7/2023. This 

meant providers had utilized the standardized questionnaire tool within the EHR to assess and 

document oral chemotherapy adherence for patients with breast cancer according to the ASCO 

QOPI standards for 14.3% of patients.  

By viewing historical data in the Synopsis activity in the Oral Cancer Therapy section, 

additional analysis of the 99 patients, found that the questionnaire had been completed 180 times 

over the 4-month period. This meant that some patients had the questionnaire completed 

consecutively. Over the course of a 4-month period, a total of 36 patients completed the 

questionnaire for the second time, 19 patients completed it for the third time, 12 patients 

completed it for the fourth time, seven patients completed it for the fifth time, five patients 

completed it for the sixth time, and one patient completed it for the seventh time.  

Barriers to adherence were documented in Epic for the patients that had the questionnaire 

completed over the 4-month period. “Just forgot” was frequently documented as a response for 

the question, “What is preventing you from taking your medication on time?” Face-to-face 

conversations with providers revealed that the addition of a second questionnaire would be 

necessary to track medication regimens with more than one medication. The DNP student had a 

meeting with a patient who had effectively filled out the questionnaire on MyChart and who was 

on a regimen with two OAMs. The patient conveyed that including a second questionnaire would 

be beneficial in avoiding confusion and the need to prioritize documentation of one medication 

over another. Providers expressed concern about time management in the feedback due to the 

excessive clicks required between the flowsheets and notes section for documentation. The 

pre/post implementation survey assessing satisfaction with the workflow for monitoring 
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adherence to oral cancer therapy adherence was completed by 100% of providers included in this 

project. Results from the survey did not show significant changes or improvements in provider 

satisfaction. An overview of questionnaire completion and the pre/post implementation survey 

results from providers can be found in Appendix H. One patient was confused by the question, 

“What is the name of your oral cancer therapy medication?” because they did not have oral 

cancer.  

The DNP student presented this project to HPH Cancer Committee meeting on February 

28, 2023. The project was accepted as one of two annual quality improvement projects for the 

committee. The managers of all four HPH sites were in attendance and the plan is to have the 

questionnaire disseminated across all HPH cancer centers. 

Discussion 

The purpose of this DNP project was to create a standardized EHR tool and process for 

providers to monitor oral cancer therapy adherence for patients with breast cancer, that was 

based on the ASCO standards. The questionnaire tool was developed and embedded within the 

EHR, Epic, and 100% of the providers at Kapiolani WCC who cared for patients with breast 

cancer were educated on its utilization. Barriers to medication adherence were monitored.  

The DNP student did not anticipate the difficulty of obtaining provider buy-in with 

utilization of this questionnaire tool and set the project objective of provider utilization for 80%. 

The results are promising, as 14.3% of patients had the questionnaire completed at least once 

during the four-month period. The DNP student did not perform an in-depth analysis for the 

remaining 575 patients who had Flow Data documented as “No” to identify if any had been seen 

outside the four-month period. Therefore, the 14.3% could be falsely low due to analysis error.  



  27 

The involvement of the director of oncology services and the content expert of this 

project was key to the successful implementation this project, as well as the many stakeholders 

who collaborated on it. The DNP student would identify at the start of the project how best to 

communicate with each of the providers and set up prescheduled site visit times at the clinic to 

check in throughout the process.  

Three providers were included in this project making the sample size small. Given this 

challenge, it is difficult to generalize this throughout the organization. If disseminated, manager 

support would be required throughout the process to ensure sustainability. One provider 

expressed that the questionnaire was not useful for tracking endocrine therapies because patients 

have often been on their medications for so long, sometimes multiple years, that they do not 

remember when they started the medication. Each clinic may need to add their own set of pre-set 

drop-down answers for the dosing schedule. A free text box may be the best way to generalize 

this question throughout all departments. Throughout project implementation the DNP student 

heard the request from a patient and providers for an additional questionnaire to track regimens 

with multiple medications. Providers developed some work arounds in response to not having a 

second questionnaire to track regimens with multiple medications such as using the comments 

section to type in additional medications. Sustainability measures included having this 

questionnaire built into the EHR, Epic, and building with benchmark reporting capabilities.  

Conclusion 

This DNP project demonstrates promising findings regarding the utilization of an EHR 

tool, based on ASCO standards, to monitor adherence to oral cancer therapy among breast cancer 

patients. However, there is still more work to be done, and this project represents an initial step 

in the right direction. By implementing a standardized process for assessment and 
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documentation, the project has initiated discussions on medication adherence between patients 

and providers. 

Overall, the results indicate an upward trajectory in questionnaire utilization as the 

implementation progressed. Providers also expressed satisfaction with patient engagement 

through MyChart. To ensure the project's sustainability, future efforts may involve renaming the 

questionnaire tool to avoid patient confusion and implementing a workflow process that 

empowers patients to take primary responsibility for completing the questionnaire within 

MyChart. This approach could enhance efficiency for both providers and patients, allowing 

providers to allocate more time during patient visits for counseling and identifying targeted 

interventions to address medication-related barriers to adherence. 
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Appendix B: 
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Appendix C: 
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Appendix D: 

Oral Cancer Therapy Adherence Questionnaire 

Patient questionnaire to assess oral cancer therapy adherence over time. 

MyChart Questionnaire 

Triggers 3 days before a scheduled appointment in Oncology – WC or Oncology SCART for 

patients with a breast cancer diagnosis who are an taking oral cancer therapy. 
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Answers display in the Rooming activity under the Questionnaires section 

 

Documenting in Epic 

Clinicians can fill out the questionnaire under the Screens/Flowsheets tab in the Oral Cancer 

Therapy Adherence section 
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Providers can pull the questionnaire answers in a note with the .oncoralcancertherapy 

Smartphrase 

 

Reporting 

Clinicians can view historical data in the Synopsis activity in the Oral Cancer Therapy section 

 
To view documentation compliance for multiple patients navigate to My Reports using Chart 

Search(1)→Click the Library Tab(2)→Search for Oral Cancer Therapy(3)→click Run(4) 

 
This report displays a list of breast cancer patients who are on an oral cancer therapy and have 

had an encounter with a provider since September 2022.The rightmost column displays a “Yes” 

if a questionnaire has been documented or “No” if no documentation exists. 
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Appendix E 
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Appendix F: 
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Appendix G 

 

Provider #1 patients 

 

1. “Tamoxifen 20 mg daily-remains on” 

2. Tamoxifen-no documentation of adherence to medication “Tamoxifen 20 mg daily 

continue-monitor side effects- will call me with flares or other” 

3. “. . . remains on tamoxifen tolerating well”  

4. “Non-compliance with endocrine therapy with progression of disease to bone”  

 

No questionnaire seen in progress notes. 

 

Provider #2 patients 

1. On Tucatinib + capecitabine + her2 agent  

a. Capecitabine take 3 tabs (1,500 mg) by mouth two times per day. Swallow 

whole with water within 30 minutes after a meal. Do not crush or cut. 

Take for 14 days followed by 7 days rest.  

b. Tacatinib 150 mg tabs. Take 300 mg by mouth two times per day 

c. Remains on Kanjinti (last dose . . .), Capecitabine and Tuctanib, however 

unclear if patient is compliant and taking medication appropriately-again 

dates do not match up from last appt. Concern for compliance of 

Capecitabine/Tucatinib, ongoing nausea and HFS 

2. Currently taking exemestane and palbociclib, due to start C14. 

a. “Reviewed today’s labs for chemotherapy toxicity, ok to proceed with 

C14 Ibrance on . . . despite G3 neutropenia.” 

3. On anastrozole/ibrance/zometa, here for follow up prior to C7 Ibrance 

a. “Remains on anastrozole, Ibrance, and Zometa. Just completed C6 Ibrance 

today. Overall tolerating treatment well. -Provider #3 charting 

4. On exemestane/ribociclib + OFS and zometa. “Reviewed today’s labs for chemotherapy 

toxicity” 

5. Capecitabine take 3 tabs (1,500 mg) by mouth two times per day. Swallow whole with 

water within 30 minutes after a meal. Do not crush or cut.  

a. Plan for capecitabine 6 cycles given low volume of disease, pending 

tolerance-hold off on starting today as patient continues to have XRT and 

resolving rash.  

b. Feels ready to start Capecitabine 

c. C1D7 capecitabine. Taking BID 

 

Questionnaire seen in progress notes consistently.  
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Appendix H: 
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Provider #1 (Pre-implementation survey)  
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Provider #1 (Post-implementation survey)  
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Provider #2 (Pre-implementation survey)  
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Provider #2 (Post-implementation survey)  
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Provider #3 (Pre-implementation survey)  
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Provider #3 (Post-implementation survey)  
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