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Abstract 
Advances in medicine and patient care coordination, has transitioned oncology care outside of the hospital and into ambulatory cancer centers.  Despite initiatives to provide high-quality patient-centered coordinated-care, the complexity of cancer patients is challenging to healthcare institutions.  The project goal was to improve the delivery of cancer patient education in a multidisciplinary ambulatory cancer center to enhance patients’ retention of knowledge regarding the disease, treatment, and management of side effects.  A disease-specific seven phase psychoeducation model, led by an oncology certified nurse (OCN), was implemented.  The population included all patients with a new genitourinary or malignant hematology cancer diagnosis being treated with chemotherapy or immunotherapy or patients in these two disease groups who had a change in their treatment medication. Each phase of the model was guided by a worksheet to standardize the education continent at each encounter.  Data was collected over 18 weeks.  A total of 98 patients received chemotherapy education through this model, 69 were genitourinary oncology patients and 29 were malignant hematology.  Only 4 of the total patients went to the Emergency Department after receiving chemotherapy outpatient 30 days prior for one of the CMS measured diagnoses.  Both disease groups exceeded national benchmarks for how well staff explained how to manage chemotherapy side effects, how well staff explained what to expect during chemotherapy, and those who felt they were able to participate in decisions about their care.  This proactive approach to chemotherapy education allows nurses to provide teaching and anticipatory guidance regarding cancer and its treatment, including symptoms and side effects, who to call, and what to expect.  The more informed a patient is about their cancer treatment, the more patients share information such as their symptoms and concerns; this contributes to greater patient and provider satisfaction as well as a reduction in repeat hospitalizations and visits to emergency departments.
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Section I.  Introduction
Standardization of processes in healthcare has the potential to improve outcomes and reduce inefficiencies.  Considering the cancer patient population, it is important to understand how the patients’ psychosocial emotions coupled with retainable education can improve the patients understanding of their treatment regimen as well as managing the burden of symptoms.  Standardizing the delivery of chemotherapy education has longitudinal effects that influence the patient’s quality of life as well as financial savings for patients and healthcare institutions.  
Background
The targeted project partner is a comprehensive cancer center within a 278 bed, non-profit, community hospital located in the northeast central region of North Carolina.  This hospital is part of an academic healthcare organization with a comprehensive range of medical specialties.  The cancer center is part of a national cancer institute that is known for its vast cancer specialists, personalized treatment options and ongoing clinical trials. 
The incidence of new cancer cases in the United States continues to rise.  The American Cancer Society (ACS; 2021) projects that there will be an estimated 1.9 million new cancer cases in 2022, resulting in 5,200 new cancer cases per day.  As the population ages in the United States, the number of new cancer cases is projected to increase 45% by the year 2030 (Levit et al., 2013).  The Institute of Medicine (IOM) Committee on Improving the Quality of Cancer Care recognized that the current care delivery systems were unprepared to address the complex care needs of this growing patient population (Levit et al., 2013).  Caring for cancer patients continues to be complex due to altered physiology, functional and cognitive impairment, multiple coexisting diseases, diagnostic challenges, multiple treatment strategies, increased side effects from treatment, and greater need for supportive services (Levit et al., 2013).  
Despite initiatives to provide high-quality patient-centered coordinated care, the burden of cancer remains challenging to healthcare institutions and the incidence rates continue to rise.  Advances in medicine and patient care coordination, has transitioned oncology care outside the hospital.  Therefore, ambulatory cancer centers must continuously finesse their care delivery models to adapt to the rising patient volume and acuity.  The delivery of retainable quality chemotherapy education to patients and their families has significant effects on the patients overall experience and outcomes. Current barriers to deliver retainable quality chemotherapy education include: receiving education at the time of diagnosis, utilization of primarily written materials, time constraints by clinic nurses, followed by a lack of standardized management of side effects (Jivraj et al., 2018). The same barriers that existed nine years ago continue to exist today.  Evidenced-based strategies are needed to guide cancer care in ambulatory settings so resources are used efficiently and effectively (Levit et al., 2013).  
Organizational Needs Statement
The project site has identified a priority within the nursing strategic plan for effective care delivery models that leverage technology to enhance communication and incorporate shared-decision making to achieve an optimal patient experience.  The project site has also identified a priority within the system strategic plan, to improve health care processes that reflect quality, efficiency and patient satisfaction while empowering patients to be full partners in their care.  The overall goal of this project is to deliver retainable patient education to ambulatory cancer patients so they can engage in shared-decision making which will elevate the patients overall experience and potentially reduce unplanned emergency department (ED) visits.
The current model for delivering patient education at the project site begins with the disease-specific Nurse Navigator (NN) initiating contact with new patients being referred to a Medical Oncologist (MO) and coordinating their new patient appointment.  Once the patient receives the cancer diagnosis, the provider’s clinic nurse initiates chemotherapy education.  We recognized that the psychosocial distress following a cancer diagnosis makes it difficult for cancer patients to retain information about the disease, treatment, and management of side effects (Gorman, 2018).  In many cases, 40-80% of patients immediately forget the clinical education when it is delivered at the time of diagnosis (Kessels, 2003).  
In a presentation to the project sites Oncology Patient Advisory Council (OPAC), members expressed that they left the appointment with the provider wondering if they even had cancer.  These cancer patients and caregivers shared that it was a complete fog as the provider was discussing the diagnosis.  These psychosocial emotions are evidenced in the project sites Press Ganey survey results.  In Fiscal Year (FY) 2021, July 1, 2020 through June 30, 2021, the project sites Hematology Oncology Division had 89.18% (n=850) of patients felt they were able to participate in decisions about their care; 81.22% (n=410) of patients found the education materials were helpful; 83.5% (n=206) of patients at the project site stated they felt staff explained what to expect during chemotherapy; 82.44% (n=205) of patients stated that they knew how to manage chemotherapy side effects (Press Ganey, 2021).  
Evidence shows that engaged and well-informed patients collaboratively participating in decisions about their care improves the overall quality of cancer care (Levit et al., 2013).  Redesigning the delivery of chemotherapy education in the outpatient setting is a foundational approach to improve the patients’ total experience.  Consider the symptom burden that cancer patients may experience.  When they do not understand how to manage treatment side effects, they may end up in the ED for symptom management care.  In a study conducted by the Fred Hutchinson Cancer Research Center in 2017, “as many as 53 percent of cancer patients’ Emergency Department visits that do not require admission could be avoided with better symptom management and greater availability of outpatient care tailored to their needs” (Hudson, 2021, p1).  ED use by cancer patients is appropriate, however some ED visits may be preventable with well-coordinated care (Lash et al., 2017)
To help keep oncology patients out of the ED, the project site opened an oncology Symptom Management Clinic (SMC) in February 2020.  The purpose of the SMC is to provide symptom management care to cancer patients on weekends and holidays when the clinics are closed between the hours of 0800-1300.  From the start date of the SMC through Sunday, December 12, 2021 there were a total of 1,869 cancer patients seen in the SMC, with an average of 83 patients per month.  During the same time span, a total of 633 cancer patients arrived to the ED during the SMC hours for various healthcare needs, out of which 240 had seen a provider within 30 days (Duke University Health System, 2021).
Preventing cancer patients from unplanned ED visits and inpatient admissions is a quality measure by The Centers for Medicaid and Medicare Services (CMS, 2021).  CMS measures the number of inpatient admissions and ED visits for patients with a diagnosis of “anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis” (CMS, 2021), “Chemotherapy Overview” section) who received chemotherapy outpatient 30 days prior.  In January 2022, this data will be publicly reported in Care Compare, which is a hospital quality reporting system available to the public (CMS, 2021).  Out of the 240 patients who had an arrived ED visit during the SMC hours, 115 of those cancer patients had received chemotherapy within 30 days.  Out of those 115 patients, 22 had one of the CMS measured diagnosis (Duke University Health System, 2021). 
The goals of this project align with the Institute for Healthcare Improvement (IHI; 2021) Triple Aim Initiative for organizations and communities to simultaneously improve population health, enhance patient experience and outcomes, while reducing health care costs.  This project also aligns with four Healthcare Access and Quality objectives identified in Healthy People 2030 (Office of Disease Prevention and Health Promotion, 2020).  This project has opportunity to increase the proportion of adults whose health care providers involved them in decisions (HC/HIT-03), checked their understanding (HC/HIT-01), and explained things clearly (HC/HIT-D11).  It also has potential to increase the use of telehealth to improve access to health services (AHS-RO2).  When patients are knowledgeable of their disease, they are more likely to adhere to treatment regimens with an increased understanding of how to manage their symptoms resulting in improved overall satisfaction with their care (Heath, 2016).  
Problem Statement 
There is opportunity within the oncology patient population at the project site to improve the patients understanding of what to expect during chemotherapy and how to manage chemotherapy side effects.  Cancer patients at the project site are not retaining chemotherapy education a result of the current care delivery method, which is initiated at the clinic appointment with the provider when diagnosis is confirmed and treatment options are discussed.  The psychosocial distress following a cancer diagnosis makes it difficult for cancer patients to retain information, resulting in missed opportunities for the patients to participate in shared-decision making.  The overall experience of the cancer patient is impacted resulting in cancer patients pursuing the ED for potentially avoidable symptom management visits.  


Purpose Statement
The purpose of this project is to improve the delivery of cancer patient education in an ambulatory cancer center to enhance patients’ retention of knowledge regarding the disease, treatment, and management of side effects.  This knowledge facilitates engagement in shared-decision making that will improve their overall experience and reduce preventable visits in the ED. Standardizing chemotherapy education can improve system efficiency and overall quality of care.
Section II. Evidence
Literature Review 
	The problem statement was organized into a PICO(T) question to facilitate the literature search through the identification of key concepts.  Utilizing the PICO(T) tool, a comprehensive literature search was conducted using the Laupus Health Services Library at East Carolina University.  Databases searched comprised of the Cumulative Index to Nursing and Allied Health Literature (CINAHL), PubMed, and Google Scholar.  Keywords were identified and subject headings were used in each database in combination with applying two Boolean operators “OR” and “AND”.  When using the “OR” and “AND” operators, all possible search terms are included.  The MESH terms included: chemo*, immunotherapy*, antineoplast*, anti-neoplas*, anti neoplas*, educat*, instruct*, teach*, ambulat*, outpatient*, new*, novice*, begin*, first*, and initial*.  Utilizing the asterisk with the MESH terms broadens the search by finding words that start with the same letters.  Exclusion criteria included patients receiving radiation therapy, surgery, prevention of cancer, antineoplastic agents, and immunotherapy.  Articles identified in the literature searches were selected for review based on the titles and abstracts in supporting the project goals.  The timeframe for inclusion was set at ten years along with English language, full text, books and journal articles.  The original search yielded 194 articles.  Melnyk and Finout-Overholt’s (2011) model was used to evaluate levels of evidence, assigning each article as a Level I-VII.  The 12 articles chosen as supportive evidence ranged from Levels I to VI.  A detailed appraisal of the literature selected can be found in Appendix A.  
Current State of Knowledge 
	Dating back to 2009, the Oncology Nursing Society (ONS) in collaboration with the American Society of Clinical Oncology (ASCO) established safety standards for the administration of chemotherapy in both the inpatient and outpatient settings (Neuss et al., 2016) with the most recent standard update in 2016.  There are four sections of the ASCO chemotherapy administration safety standards: 1) creating a safe environment; 2) treatment planning, patient consent, and education; 3) ordering, preparing, dispensing and administering chemotherapy; 4) monitoring after chemotherapy is administered, including adherence, toxicity and complications (Neuss et al., 2016).  When considering all of the safety standards for the administration of chemotherapy, section two focuses on treatment planning, patient consent, and education.  Section four focuses on monitoring after chemotherapy is administered.  Both of these sections are most applicable to the project goals.  Upon review of Section 2.3, it emphasizes that patients are provided with information as part of an educational process before the first administration of treatment (Neuss et al., 2016); however, a timeframe is not suggested.  Furthermore, Section 2.4 emphasizes that chemotherapy education should include family and caregivers, and the education needs should be tailored to the patients learning preferences (Neuss et al., 2016).  Section 4.1 suggests the standardization of disease-specific processes to monitor treatment response and section 4.4 requires assessment of each patient’s ongoing chemotherapy adherence (Neuss et al., 2016).  These safety standards guide chemotherapy administration practices throughout the nation.  
	Additionally, the ONS has specific standards for cancer patient education.  These standards are divided into five sections: 1) oncology nurse; 2) resources; 3) curriculum; 4) teaching-learning process; 5) patient/significant other and public (Blecher et al., 2016). All of these standards are applicable to the project goal so each section was reviewed and is briefly explained.  Section one focuses on the role of the oncology nurse specifically stating that the “oncology nurse is responsible for meeting the educational needs of patients and their significant others in relation to cancer” (Blecher et al., 2016, p. 11).  Knowing that the patients’ needs change along the cancer care continuum, the oncology nurse leans on their personal education and experience to provide informal and formal education not only to the patients but also to their caregivers and to the public.  Furthermore, section one accentuates that the oncology nurse employ the teach-back method and tailors the chemotherapy education to the patients’ health literacy.  Section two places priority with using accurate and current resources.  This section specifically highlights that while patients may want as much information as possible, it is important that a variety of resource deliverables be available and adapted to the individuals learning styles (Blecher et al., 2016).  Section three focuses on the content of the education stating that the patient education should “assist them in making healthy lifestyle decisions, participating in health promotion activities, making treatment decisions, managing treatment choices, managing treatment side effects and symptoms of their disease, and coping with cancer” (Blecher et al., 2016, p. 14).  Section four discusses the teaching and learning process.  It emphasizes that the oncology nurse should function as a facilitator to learning rather than a provider of information (Blecher et al., 2016).  Oncology nurses have a vital position to inform patients about the chemotherapy medications, potential side effects and measures patients can take to manage the side effects.  Lastly, section five focuses on adult learners as self-directed with a variety of learning styles such as visual, auditory, read-write, and kinesthetic.  Again, the oncology nurses need to tailor the education to the patients learning style (Blecher et al., 2016).  The ONS and ASCO standards provide a framework for this projects intervention.  
In a study conducted in an outpatient gastrointestinal (GI) malignancy clinic at the Dana-Farber Cancer Institute (DFCI), a project team was formed to develop and evaluate an Oncology Nurse Navigator (ONN) led psychoeducational intervention (Jabley et al., 2020) to improve patients’ preparation for chemotherapy.  The inter-professional project team designed four patient – nurse encounters guided by a workbook that standardized the education delivered at each session.  The first encounter occurred at the initial consultation visit, the second encounter occurred in a one-hour pre-chemotherapy education session, the third encounter occurred with the Infusion nurse at the first treatment visit, and the fourth encounter was through a follow-up phone call after the patients’ first chemotherapy appointment.  The results of this study found that it helped the patients and their families engage in shared decision-making (Jabley et al., 2020).  Furthermore, Jabley et al. found that treatments were less delayed, hospitalizations by cancer patients decreased, and they saw an increase in usage of support resources (Jabley et al., 2020).  
In a similar study at the Karadeniz Technical University Farabi Medical Faculty, Hematology Oncology Unit, a Turkish cancer center, Sahin and Erguney (2015) reported that planned chemotherapy education alleviated symptom burden and improved patients’ quality of life.  The authors recognized that inappropriate control of side effects has detrimental effects on chemotherapy treatment, such as dose reduction and termination of treatment followed by increased healthcare costs through ED visits (Sahin & Erguney, 2015).  Therefore this study was conducted with patients receiving chemotherapy for the first time both inpatient and outpatient at this project site.  Three educational sessions were developed and deployed referencing a patient information booklet on chemotherapy (Sahin & Erguney, 2015).  All three educational sessions included the patient and their primary caretaker.  The first education session was prior to the patients first chemotherapy treatment, and lasted approximately one hour.  Once the Oncologist formulated the treatment plan, the session focused on “symptoms, underlying causes, prevention, and control” (Sahin & Erguney, 2015, p 103).  The patient and caretaker received the booklet after the first encounter.  This booklet “covered topics including chemotherapy and pharmacological/non-pharmacological applications required for protection from the side effects of chemotherapy” (Sahin & Erguney, 2015, p 103).  The second session occurred prior to the patients’ second chemotherapy treatment, which was typically 35-45 days after the first session.  The same topics discussed in the first encounter were reviewed in the second encounter although in this session emphasis was placed on management of side effects and lasted approximately 30-45 minutes.  The third educational session occurred prior to the patients’ third chemotherapy treatment.  In this final educational encounter, the same topics discussed in the first and second encounters were reviewed, again emphasizing the management of symptoms.  At the end of the third session, symptom control was evaluated, which is a limitation to this study.  However, this incremental, chemotherapy education model found statistically significant decreases in eleven patient reported symptoms: “nausea, vomiting, feeling distressed/anxious, feeling pessimistic and unhappy, unusual fatigue, and difficulty sleeping” (Sahin & Erguney, 2015, p1).  These findings were further supported in a similar study conducted in Turkey at the Erciyes University Mehmet Kermal Dedeman Oncolgy Hospital, Hematology-Oncology Unit.  This study delivered the same three part educational sessions with a similar chemotherapy patient information booklet.   Mollaoglu and Erdogan (2014) reported that discussing potential side effects pre-treatment resulted in patients improved perception of anticipatory symptoms.  The pre-treatment education facilitated the patients’ adherence to recommended symptom management but also improved the patients reporting of uncontrolled symptoms (Mollaoglu & Erdogan, 2014). 
At a Canadian cancer center, increased patient phone calls regarding what to expect at their first chemotherapy treatment coupled with increased patient volumes, identified the need to implement a one-hour pre-chemotherapy education class that was offered three times a week (Jivraj et al., 2018).  The program had four curriculum goals: what to expect, how to manage side effects, how to cope with emotions, and how family and friends can help (Jivraj et al., 2018).  The results of this study provided a standardized educational method that has reduced the number of patient phone calls relating to chemotherapy (Jivraj et al., 2018).  This study also identified that the curriculum in the pre-chemotherapy education class was too generalized and recommended disease specific chemotherapy education (Jivraj et al., 2018).  These findings were further supported in additional studies.  At the UW Medicine Valley Medical Center, Bates (2016) found that the single pre-chemotherapy education session combined with standardized literature increased patients knowledge of chemotherapy and side effects as well as significantly decreased their feelings of being overwhelmed.  In an unidentified large comprehensive cancer center, a nurse-run educational program for patients receiving both chemotherapy and radiation therapy, helped patients feel less confused about their dual therapies (Cardarelli, 2019).  The pre-chemotherapy education session at the UW Medicine Valley Medical Center, the unidentified large comprehensive cancer center, and the Canadian cancer center, did not include additional post-chemotherapy educational sessions like the studies conducted at the Dana Farber Cancer Institute or the two Turkish cancer centers.  
Creating individualized pre-treatment education sessions is further supported utilizing nurse navigators (Kean et al., 2016).  Nurse Navigators have a pivotal role in serving as the patients’ initial main point of contact, which fosters trust and relationships.  Nurse Navigators are typically the first professional coordinating the patients care, providing disease-specific education, and ensuring patient adherence to treatment.  There is opportunity with utilizing this initial relationship as part of the project goal.  Kean et al. (2016) found that when patients are aware of what to expect on the first day as well as information about their particular regimens, they felt less anxious about starting chemotherapy.  
The studies cited have supported nurse-led chemotherapy education sessions to reduce symptom burden and increase quality of life. Hand and Cunningham (2014) found in a literature review several studies that used a structured process for post discharge telephone calls.  Follow-up phone calls are a low cost solution to help minimize cancer patients being admitted inpatient or going to the ED within 30 days of receiving chemotherapy.  Three studies used a single telephone call and five studies use multiple follow-up phone calls.  The literature review showed that the single telephone follow-up phone calls had no effect on patient satisfaction or symptom management whereas multiple phone calls did have a significant impact on the patients’ experience (Hand & Cunningham, 2014).  Interestingly one study by Harrison et al. (2011), found that day three, post discharge from an inpatient unit was the most important time for a follow up phone call as patients reported more needs on that day.  Kean et al. (2016) found that implementing a post-consultation phone call can “foster better relationships, promote individualized care, and facilitate communication among providers to achieve improved care coordination and reduce costs across the continuum” (p. 366).  The Studor Group (2021) highly recommends discharge phone calls and link it to a multitude of results such as increased patient satisfaction, reduction in patient anxiety and complaints, increase in the return rates in patient satisfaction surveys, improved clinical outcomes, engaged staff and remarkable word of mouth.  When we apply the follow-up phone calls to cancer patients in an ambulatory setting, evidence shows that the follow-up phone calls after chemotherapy treatment has proven to improve the patients understanding of their treatment regimen as well as managing the burden of symptoms (Dickinson et al., 2014).  
Current Approaches to Solving Population Problem 
The success of the studies conducted at the Dana Farber Cancer Institute, Karadeniz Technical Universtiy Farabi Medical Faculty, and Erciyes University Mehmet Kermal Dedeman Oncolgy Hospital prove that an incremental pre and post chemotherapy education model guided by a workbook enhances the oncology patients’ overall experience.  A limitation in the two Turkish studies was the timing of the second and third education sessions.  These later two education sessions occurred after the second and third chemotherapy treatments.  While repetitive patient education is effective, managing symptoms before they become unmanageable is imperative to the adherence of the treatment regimen.  Therefore, the model used at The Dana Farber Cancer Institute was most effective as it included an incremental approach guided by a workbook with a single post-chemotherapy follow-up phone call to address symptoms and any questions the patients or caretakers may have early in the treatment plan.  Hand and Cunning (2014) found through their literature review that multiple follow-up phone calls post-chemotherapy proved more effective than a single call.  Lastly, tailoring the education to be disease specific was an identified need resulting from the Canadian cancer center study.  
In collaboration with the project sites Oncology Patient Advisory Council (OPAC) and the projects committee, a collaborative and incremental, psychoeducational model led by disease specific Oncology Certified Nurses (OCN), guided by a worksheet, is the chosen approach to proactively improve cancer patients overall experience.  
Evidence to Support the Intervention
A collaborative and incremental, psychoeducation model led by disease specific OCNs is the best intervention for healthcare organizations to manage the burden of cancer care because it places the intervention at the forefront of the challenges.  Advances in medicine have transitioned oncology care to ambulatory settings.  It is also known that the incidence rates of cancer is increasing, which means higher volumes in cancer centers.  Also, comorbidities combined with cancer increases the acuity of patients.  All of these reflections support the challenge of providing high-quality patient-centered coordinated cancer care.  When nurses are positioned with the resources to work at the top of their knowledge, skills and abilities, the essential core of nursing can properly be deployed, which is the nursing process of assessing, diagnosing, planning, implementing and evaluating (ANA, 2021).  Furthermore there is the potential to reduce the challenges that occur from uncoordinated care.  Deployment of this proactive approach allows nurses to “provide teaching and anticipatory guidance regarding cancer and its treatment, including symptoms and side effects” which in turn positively affects the patients overall experience and significantly helps reduce several challenges faced in ambulatory cancer centers.  Informed patients make better partners in their care, which is the essence of shared decision-making.  The more informed a patient is about their cancer treatment, the more patients share information such as symptoms and concerns, which leads to greater patient and provider satisfaction (Schapira, 2018) and a reduction in repeat hospitalizations and visits to emergency departments (Stenberg et al., 2018). Furthermore, the intervention at the project site supports the organizations nursing strategic plan in that it provides an effective care delivery model that leverages technology to enhance communication and incorporate shared-decision making to achieve an optimal patient experience.  It also supports the organizations system strategic plan, which is to improve health care processes that reflect quality, efficiency and patient satisfaction while empowering patients to be full partners in their care.  
Evidence-Based Practice Framework
Implementing a planned change can be challenging particularly in healthcare. Various complexities such as staffing shortages, ineffective communication, lack of planning and process accountability can significantly deter the success of a new process.  Lippitt’s Change Theory (McEwin & Willis, 2014, p 357) was used to execute this project. 
Ronald Lippitt was a social scientist who studied leadership styles in small groups to understand quality and productivity within organizations.  Lippitt identified seven phases to implementing change within an organization and some of the phases can occur at the same time or go out of order (Truyens, 2019).  Phase one is to develop the need for change.  It involves developing a plan of the proposed change leaving room for others to provide feedback (Mitchell, 2013).  In phase two, the leader needs to assess for motivation by communicating with those who are affected and respond to their concerns (Mitchell, 2013).  In this phase the reasons for advancing forward with the change along with the barriers are identified and documented.  Phase three walks the team through the identification of internal and external influences known as change agents (Mitchell, 2013).  In phase four, the changed process is defined and a final draft of the plan is developed including a timeframe (Mitchell, 2013).  For this projects intervention, an empirical-rational change strategy was used because the redesign of the ambulatory chemotherapy education model has the potential to lay a solid foundation that positively impacts the entire oncology patients’ disease trajectory.  Mitchell (2013) describes phase five as the time to choose roles for the change agents.  At this fifth phase, this is where the intentions and vision of the change are transformed into the actual interventions. Essentially this is where the project team helps deploy the new process.  Phase six is where the change is maintained.  Mitchell (2013) emphasizes the importance of communication, feedback, teamwork and motivation.  Lastly, phase seven is the final phase where the new process is evaluated.   
Ethical Consideration & Protection of Human Subjects 
	The American Nurses Association (ANA; 2015) has established and published a Code of Ethics for Nurses with Interpretive Statements.  This ‘Code’ serves as a nonnegotiable guide to the foundation of the nursing profession.  Under provision seven of The Code, the nurse, in all roles and settings, advances the profession through research and scholarly inquiry (ANA, 2015). Using supportive evidence to advance nursing practices and healthcare processes falls under this provision.  Whenever any nurse is conducting work with human subjects, it is the obligation of the nurse to follow all ethical standards and honor the subjects rights at all times (ANA, 2015).  For this project, there are no ethical considerations for the patients receiving the incremental chemotherapy education encounters and there is no potential for harm or anyone to be taken advantage of.  Not all patients receiving chemotherapy for the first time would receive the intervention as only those patients in the identified disease groups would receive the intervention by the disease specific chemotherapy nurse educator.  This intervention is a pilot with the intention to expand disease specific chemotherapy educators to all newly diagnosed cancer patients.  This intervention is paving the way to redefine the role of the oncology nurse in the ambulatory setting and allow all ambulatory oncology healthcare professions to work at the top of their scope. 
	The project leader completed the required Collaborative Institutional Training Initiative (CITI) Program modules to ensure the rights of the human subjects participating in the intervention were honored and respected.  The CITI trainings were required by the affiliated academic institution and the project site organization before it could be submitted to both organizations Institutional Review Boards (IRB).  The project was submitted to the project site’s IRB for determination and was found to meet quality improvement exemption, category 2 on November 14, 2021 (see Appendix B).  After approval from the project site IRB, the project was submitted to the academic site IRB on November 26, 2021 and approved as a QI and/or Program Evaluation on November 29, 2021 (see Appendix C).  
Section III. Project Design
Project Site and Population
The project partner was a comprehensive cancer center within a 278 bed, non-profit, community hospital located in the northeast central region of North Carolina.  This hospital is part of an academic healthcare organization with a comprehensive range of medical specialties.  The cancer center is part of a national cancer institute that is known for its vast cancer specialists, personalized treatment options and ongoing clinical trials. 
Patients within the state of North Carolina as well as surrounding states seek treatment at the project site for a vast range of hematologic and solid tumor cancers.  The ambulatory setting consists of disease specific multidisciplinary clinics that include medical oncologists, surgeons, and radiation oncologists.  Nursing support spans throughout the clinics as well as Infusion therapy and Triage. Nurse Navigators (NN), disease-specific Registered Nurses (RN), Medical Assistants (MA) and Nursing Care Assistants (NCA) make up the nursing model at the project site.  Supportive care services such as Social Work (SW), Clinical Dietician (CD), Licensed Counselor, and Child Life Specialist (CLS) also provide comprehensive care to the patients.  
Description of the Setting
The project site Hematology Oncology division has eight Medical Oncologists specializing in gastrointestinal oncology, genitourinary oncology, thoracic oncology and malignant hematology.  In FY21, from July 1, 2020 through June 30, 2021, this division saw 1,314 new oncology patients.  In FY22, from July 1, 2021 through May 31, 2022, this division saw 1,683 new oncology patients, an increase of 369 new oncology patients in FY22.  On average, this division had approximately 19 new patients starting chemotherapy or immunotherapy a week (Duke University Health System, 2021).  Gastroenterology Oncology leads the division with the number of new starts, followed by Thoracic Oncology, Malignant Hematology, and then Genitourinary Oncology.  All specialties consist of two Medical Oncologists excluding Thoracic Oncology which includes three, and Genitourinary Oncology which includes one.  Considering the eight Medical Oncologists within the Hematology Oncology division, the Genitourinary Oncologist had the fourth highest number of new and active treatment patients.
	The utilization of a disease-specific chemotherapy educational model was delivered over seven incremental encounters.  The two disease groups selected to receive the intervention was the Genitourinary Oncology Clinic and the Malignant Hematology Clinic. Both clinics were selected based on the number of new patients, acuity of patient population, and staffing resources available to implement the intervention.  The Genitourinary Oncology clinic began the intervention on December, 13, 2021 and the Malignant Hematology Clinic began February 14, 2022.
	The Genitourinary Oncology Clinic is multi-disciplinary, consisting of one Medical Oncologist and one Urology Oncology Surgeon.  Both providers specialize in genitourinary cancers such as testicular, bladder, kidney, and prostate.  Each provider was supported by an Advanced Practice Provider (APP), RN and MA.  The GU Medical Oncologist saw 247 new oncology patients in FY21, July 1, 2020 through June 30, 2021; whereas, FY22, July 1, 2021 through May 30, 2022 this provider saw 298 new oncology patients.  On average, this provider has 156 new patients starting chemotherapy annually.  In FY21, the Genitourinary Medical Oncologist had 21 patients arrive to the ED within 30 days of seeing the provider for either anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis (Duke University Health System, 2021). The GU Medical Oncologist agreed to support this project by allowing us to pull the RN into a new GU Oncology Chemotherapy Educator role and hire an additional MA to support the daily clinical operations.  This RN also serves as a resource to the clinic which included assistance with high acuity patients, administration of injections that only a RN can administer, the de-access of implanted ports as needed, triage symptomatic patients, and be a resource for the MAs and provider in the day-to-day clinical operations. 
The Malignant Hematology Clinic consists of two Medical Oncologists specializing in blood cancers such as multiple myeloma, lymphomas, as well as acute and chronic leukemia.  Given the acuity of these patients, they would frequently get labs drawn one to three times a week to monitor for neutropenic symptoms and potential supportive therapy.  Each provider was supported by an APP, RN, and MA.  In combination, both of the Malignant Hematologists saw 210 new oncology patients in FY21, July 1, 2020 through June 30, 2021; whereas, FY22, July 1, 2021 through May 30, 2022 these two providers saw 399 new oncology patients.  On average, both providers had 208 new patients starting chemotherapy annually.  In FY21, there were 10 patients who had arrive to the ED within 30 days of seeing one of the two providers for either anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis (Duke University Health System, 2021). Both Malignant Hematologists agreed to support this project by allowing us to pull the most experienced RN amongst the two clinics into a Malignant Hematology Chemotherapy Educator role and hire an additional RN to support the daily clinical operations with the existing MA.  
Description of the Population
The population participating in the delivery of the incremental disease-specific chemotherapy educational model was carefully considered based on the number of new patients, acuity of patient population, and staffing resources available to implement the intervention. Patients with a new genitourinary or malignant hematology cancer diagnosis being treated with chemotherapy or immunotherapy were included in the intervention.  Also, any patients in these two disease groups who had a change in their treatment medication also received the intervention.  A multi-disciplinary team consisting of one Genitourinary Medical Oncologist, two Malignant Hematologists, two NN, four MAs, and two clinic RNs formed the disease-specific patient care teams.  
Project Team
	The project site committee included a health system interdisciplinary team that prioritized collaboration for successful implementation and evaluation of the quality improvement initiative.  Appendix D provides an overview of the project team. The project site champion, who also serves as the Nursing Director of Quality and Magnet as well as the Nursing Program Manager of Safety, offered guidance and support throughout the entire project including partnership through data collection and analysis.  The Associate Chief Nursing Officer (ACNO) also offered guidance and support throughout the entire project beginning with believing in the project leads vision and facilitating labor and productivity standards for the creation of full time equivalents (FTEs) to support the project intervention.  Program Manager for the project sites cancer survivorship program, Director of Patient Experience, Oncology Clinical Nurse Specialist, Oncology Patient Education Manager, GU Oncology and Malignant Hematology registered nurses and nurse navigators all collaboratively created the project team.  Their expertise in their relative areas was instrumental through all phases of the project.  
Project Goals and Outcome Measures
The purpose of this project was to improve the delivery of high-quality patient-centered care through standardized chemotherapy education to newly diagnosed cancer patients.  The projects goals were to enhance newly diagnosed cancer patients’ retention of knowledge regarding the disease, treatment, and management of side effects.  This knowledge would reduce the number of patients who received chemotherapy 30 days prior from visiting the Emergency Department for anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis.  In turn the patients experience will be enhanced as they better understand what to expect during chemotherapy and how to manage chemotherapy side effects. Standardizing chemotherapy education improves system efficiency and overall quality of care.  
Description of the Methods and Measurement
Unplanned ED Visits.
A key outcome of this project was to reduce the number of unplanned ED visits by cancer patients for symptom management care within 30 days of receiving outpatient chemotherapy.  The number of Genitourinary Oncology and Malignant Hematology cancer patients visiting the ED within 30 days of seeing the provider, with a diagnosis of anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis was collected.  The project site has a SMC dashboard that lists all cancer patients that had an arrived appointment at the project site from January 1, 2017 to present, with a subsequent ED visit.  This dashboard can be filtered by the patient’s ED arrival date and time, chief complaint, their arrival method, ED diagnosis, whether they were admitted or discharged, number of days from clinic visit to ED visit, and by clinic provider.  This dashboard was filtered to capture the number of cancer patients who arrived to the ED after seeing the participating provider 30 days prior with a CMS diagnosis.  In FY21, the Genitourinary Medical Oncologist had 21 patients arrive to the ED within 30 days of seeing the provider for either anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis (Duke University Health System, 2021). In the same fiscal year, there were 10 patients who had arrive to the ED within 30 days of seeing one of the two Malignant Hematologists for either anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis (Duke University Health System, 2021). Recognizing the importance of proactively preventing patients from seeking care from the ED as a core measure of the project intervention.  The data was further filtered by admission or discharge per participating provider.  Out of the 21 patients who went to the ED after being seen by the participating Genitourinary Oncologist 30 days prior, 14 were admitted and seven were discharged.  Out of the 10 patients who went to the ED after being seen by one of the two participating Malignant Hematologists 30 days prior, six were admitted and four were discharged.  The significance of this pre-intervention data is that out of the total 31 patients who went to the ED, 43% (N=12) were discharged.  This means that our intervention had the potential to significantly reduce unplanned ED visits by Oncology patients.  The target goal was to prevent newly diagnosed cancer patients, being treated with chemotherapy by the three participating providers, from going to the ED for one of the CMS measured diagnosis.  
Patient Experience  
In order to assess the outcome of the incremental chemotherapy education model, data from PG surveys was collected pre and post intervention.  The PG data collected was specific to the questions: staff explained what to expect during chemotherapy; education materials were helpful; able to participate in decisions about their care; and knowledge of how to manage chemotherapy side effects.  Patients discharged from hospitals are randomly selected by PG to receive a survey asking them about their perceptions of the facilities, staff, and providers.  This data is forwarded to hospitals and used as metrics to improve the patients experience and quality of care.   This data is also publicly reported so patients can see how hospitals are performing.  Press Ganey data has numerous filters.  The PG data collected for this project was collected per provider by service date.  
For the Genitourinary Oncology Clinic, the preliminary PG data was collected for calendar year 2021, which began January 1, 2021 and ended on December 11, 2021 related to the intervention for this pilot group beginning December 12, 2021.  This clinics PG pre-intervention data showed 91.71% (N=181) patients felt they were able to participate in decisions about their care; 80.22% (N=91) found the education materials were helpful; 79.41% (N=34) felt staff explained what to expect during chemotherapy; and 83.33% (N=30) stated that they know how to manage chemotherapy side effects (Press Ganey, 2021).  
For the Malignant Hematology Clinic, the preliminary PG data was collected for calendar year 2021, which began January 1, 2021 and ended on December 31, 2021.  The intervention for this pilot group began on February 14, 2022.  This clinics PG pre-intervention data showed 86.75% (N=151) patients felt they were able to participate in decisions about their care; 73.97% (N=73) found the education materials were helpful; 78.72% (N=47) felt staff explained what to expect during chemotherapy; and 77.27% (N=44) stated that they know how to manage chemotherapy side effects (Press Ganey, 2021).  The target for this project was to exceed national benchmarks in each of these patient experience questions for both disease groups.
Discussion of the Data Collection Process
	Before implementation of the project, the project leader utilized the project sites data dashboards to collect baseline information related to the problem. Each dashboard has a variety of filters that can be selected to narrow down the data needed.  The Infusion Clinic Volume & Utilization dashboard was used to determine the number of visits completed in the Symptom Management Clinic from the date it opened until the projects first go-live date.  The Clinic Activity dashboard was used to determine the number of new patients being seen at the project site for the Hematology Oncology division and then by participating provider.  The New Treatment Starts dashboard was used to identify the number of new starts for the Hematology Oncology Division, by participating provider, and average new chemotherapy starts per week.  The Symptom Management Clinic dashboard was utilized to determine the number of patients seen in the ED within 30 days of seeing the participating provider for anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis.  The Press Ganey portal was used to collect patient experience scores specific to the questions: staff explained what to expect during chemotherapy; education materials were helpful; able to participate in decisions about their care; knowledge of how to manage chemotherapy side effects.  The PG data collected was pre-intervention for calendar year 2021, national benchmarks, then compared to the scores received by service date during the intervention period.  
Implementation Plan
The leader of the project had a vision to redesign the delivery of outpatient chemotherapy education.  The goals of the project were to enhance patients’ retention of knowledge regarding the disease, treatment, and management of side effects which in turn would facilitate engagement in shared-decision making.  The data analytics were to show improvement in the patients overall experience and reduce preventable ED visits by cancer patients after receiving chemotherapy 30 days prior. Standardizing chemotherapy education has the potential to improve system efficiency and overall quality of care.  Furthermore, the transformed ambulatory cancer care delivery model, has the potential to allow the ambulatory RN and MA to work to the top of their potential.  
This vision was shared with the ACNO in May 2021.  In June 2021, collaborative discussions with the project site champion, oncology Clinical Nurse Specialist (CNS), and Chief Medical Officer (CMO) occurred and pre-data was obtained.  Over the months of July 2021 through September 2021, a comprehensive literature search as conducted.  The project lead collected evidence found in the literature to implement a new clinical practice at the project site, not generate new knowledge.  Furthermore, the project lead collaborated with the project sites oncology Patient Education Manager to incorporate the recommended chemotherapy education worksheet developed by the project sites Chemotherapy Immunotherapy Task Force, into the intervention.   A collaborative and incremental, psychoeducation model led by a disease specific OCN guided by the chemotherapy education worksheet was the evidenced based innovation that changed ambulatory oncology practice. The new chemotherapy educational model passes through a total of seven encounters: NN initial contact with patient; new patient appointment with the provider; a one-on-one visit with the disease-specific chemotherapy nurse educator; the same nurse educator meets with the patient at the beginning of their first chemotherapy treatment in the Infusion Clinic; follow-up telephone call 24-hours, three days and 10 days post the patients’ first chemotherapy treatment.  
The two disease groups selected to receive the intervention was the GU Oncology Clinic and the Malignant Hematology Clinic.  Both clinics were selected based on the number of new patients, acuity of patient population, and resources available to implement the intervention.  
In September 2021, the project lead presented the vision and goals of the project to the Oncology Patient Advisory Council (OPAC).  Feedback was received and shared with the project team, which formed later that same month.  In that same month, our first OCN to pilot the intervention was identified and five collaborative meetings were conducted with the project team to sort through the logistics of this new role, and development of the worksheet to guide each encounter.  The project intervention data collection period began December 13, 2021 through April 29, 2022.  Post data collection and analysis occurred May 2, 2022 through June 3, 2022.  The timeline of events is referenced in Appendix E.  
Section IV. Results and Findings
Results
The evidenced based intervention was a collaborative, incremental, disease-specific psychoeducation model led by an OCN, guided by a worksheet to standardize the education content at each encounter.  This intervention was piloted in two disease groups for all cancer patients starting chemotherapy for the first time or who had a change in their medication regimen.  Genitourinary Oncology began the intervention on Monday, December 13, 2021 and Malignant Hematology began on Monday, February 14, 2022.  The Malignant Hematology Clinic began two months after the Genitourinary Oncology Clinic related to staffing resources.  Data was collected from the start of the intervention through April 29, 2022.  This model spanned over seven encounters: (1) new patient referral to disease-specific NN who performed the initial patient contact; (2) provider clinic visit with plan of care determined; (3) one-on-one visit with the disease-specific OCN for one hour; (4) additional education was provided at the first infusion treatment by the same OCN; (5) post-treatment follow-up call at 24 hours, (6) three days, (7) then 10 days.  Each encounter was guided by a worksheet to standardize the education content across the disease groups and allow for easy replication to other disease groups in the future.  
A total of 98 cancer patients received the intervention; 69 were genitourinary oncology patients and 29 were malignant hematology patients.  Out of the 69 genitourinary oncology patients, 45 started chemotherapy or immunotherapy for the first time, whereas 24 had a change in their chemotherapy medication regimen.  Out of the 29 malignant hematology patients, 17 started chemotherapy or immunotherapy for the first time and 12 had a change in their medication regimen.  
A total of 648 encounters were completed.  Any of the seven encounters, per patient, that were not completed were related to several reasons: being admitted to the ED prior to starting treatment (N=2); being admitted to the ED during the intervention period for reasons unrelated to the treatment such as pulmonary embolism, stroke, cellulitis, bowel obstruction, gastrointestinal bleed (N=5); choosing surveillance in lieu of treatment (N=5).  There were four out of the 98 patients who received the intervention that arrived to the ED within 30 days of receiving outpatient chemotherapy related to one of the CMS measured diagnoses: anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis.  The Genitourinary Oncology Clinic had two patients arrive to the ED.  One was for febrile neutropenia and the other was for dehydration.  The Malignant Hematology Clinic also had two patients arrive to the ED.  Both were for febrile neutropenia.  
Encounter three involves the one-on-one visit by the OCN.  This encounter was offered in-person, telehealth or video-health.  All 98 patients preferred in-person one-on-one education.  Additionally, 92 patients preferred to receive some education during encounter two which was at the provider clinic visit where the plan to treat with chemotherapy or immunotherapy was determined.  
	The Press Ganey patient experience scores were collected by participating provider and by service date.  For the Genitourinary Oncology Clinic, the intervention PG data was collected beginning with the go-live date of December 12, 2021 through April 29, 2022.  This clinics PG intervention data showed 89.66% (N=87) patients felt they were able to participate in decisions about their care; 71.11% (N=45) found the education materials were helpful; 80.95% (N=21) felt staff explained what to expect during chemotherapy; and 85.00% (N=20) stated that they knew how to manage chemotherapy side effects (Press Ganey, 2021).  For the Malignant Hematology Clinic, the intervention PG data was collected beginning with the go-live date of February 14, 2022 through April 29, 2022.  This clinics PG pre-intervention data showed 94.00% (N=50) patients felt they were able to participate in decisions about their care; 75.00% (N=20) found the education materials were helpful; 88.89% (N=9) felt staff explained what to expect during chemotherapy; and 87.50% (N=8) stated that they know how to manage chemotherapy side effects (Press Ganey, 2021).  The three participating providers were compared to national benchmarks.  The national benchmarks for patients being able to participate in decisions about their care was 83.40%; staff explained what to expect during chemotherapy was 79.91%; and staff explained how to manage chemotherapy side effects was 78.23%.  
Discussion of Major Findings 
The project goals and outcome measures were to redesign the delivery of chemotherapy education to enhance cancer patients’ retention of knowledge regarding the disease, treatment and side effects.  In turn, the patients experience would improve as evidenced by a reduction in unplanned ED admissions and improved Press Ganey scores.  This projects evidenced based design was supported by literature and achieved the projects goals.  
The chemotherapy safety standards set forth by the American Society of Clinical Oncology (ASCO) accentuated in section 2.3, 2.4, 4.1 and 4.4 state that disease-specific chemotherapy education should be provided to the patient and their caregivers before the first treatment, a process should be in place to monitor patients’ treatment response, and patients’ adherence to chemotherapy should continuously be assessed.  The ONS chemotherapy education standards emphasize the role of the oncology nurses experience and education in meeting the patients’ needs along the cancer care continuum including an outline of education content.  The ASCO and ONS standards are included in each of this projects seven encounters.  The studies conducted at the Dana Farber Cancer Institute and the Karadeniz Technical University suggested the incremental chemotherapy education encounters, specifically the one-hour one-on-one chemotherapy education session along with the follow-up phone call recommendations from The Studor Group and the literature review by Hand and Cunningham, all created this projects intervention which achieved the goals and outcome measures set forth at the beginning of the project design.  Only four of 98 cancer patients in the Genitourinary Oncology Clinic and the Malignant Hematology Clinic, who participated in the projects intervention went to the ED within 30 days of seeing the provider for a CMS measured diagnosis of dehydration and febrile neutropenia.  While this time period is over four months, it is supportive of the project goal when compared to the previous fiscal year, where 31 patients out of the two participating disease groups went to the ED after receiving chemotherapy 30 days prior for a CMS measured diagnosis.  In addition, each disease group saw improvements in their patient experience scores both areas exceeding national benchmarks, which was another project goal.  The Genitourinary Oncology Clinic saw their Press Ganey scores for patients’ understanding of what to expect during chemotherapy increase from 79.41% (N = 34) to 80.95% (N = 21) and for patients understanding of how to manage chemotherapy side effects increase from 83.33% (N = 30) to 85.0% (N = 20).  The Malignant Hematology Clinic saw their Press Ganey scores for patients’ understanding of what to expect during chemotherapy increase from 78.72% (N = 47) to 88.89% (N = 9) and for patients understanding of how to manage chemotherapy side effects increase from 77.27% (N = 44) to 87.5% (N = 20).  There were two other interesting outcomes of this project.  The first was the worksheet that the project team created.  It helped standardize the content delivered at each encounter.  This worksheet ensured that each disease-specific chemotherapy nurse educator reviewed the same content at each visit, which in turn supports easy replication of the project in other healthcare institutions and in other disease-groups.  Secondly, 92 of the 98 patients did prefer some education at encounter two which is the patients visit with the provider where the treatment plan was determined.  Ironically in the ONS Chemotherapy Education standards, section two highlights that patients want as much information as possible (Blecher et al., 2016) so it is important that a variety of resource deliverables be available.  As the project team experienced this unplanned request, the chemotherapy nurse educators tailored their introduction in encounter two, to acknowledge the patients want along with explaining the projects evidence based intervention.  The outcome of this lead to 100% of the patients and caregivers receiving their one-hour one-on-one chemotherapy education in-person despite being offered through video and tele-health.  
Section V. Interpretation and Implications
Costs and Resource Management
	There were two significant financial components of this project: labor and reduction in ED visits.  The staffing status quo in the project site was always one Physician (MD) with their Advanced Practice Provider (APP), a RN and MA.  Consider the average salary of a RN in the northeast central region of North Carolina is $68,950 (U.S. Bureau of Labor Statistics, 2020a), whereas the average salary of a MA in the same region is $34,540 (U.S. Bureau of Labor Statistics, 2020b), which is nearly half of the RN salary.  
In the GU Oncology clinic there is only one physician.  Therefore, the total clinical labor compensation for his clinic under the status quo staffing model would be the cost of the RN salary plus the cost of the MA salary for an approximate total of $103,490.  With the new staffing model related to this project, the total clinical labor compensation is more because it is includes one RN salary plus two MAs, for a total of $138,030 yielding an additional $34,540. 
In the Malignant Hematology clinic there are two physicians.  Therefore, the total clinical labor compensation for this clinic under the status quo staffing model would be the cost of two RNs salary plus the cost of two MAs salary for an approximate total of $206,980.  In this specific clinic, the staffing model remained the same due to the high acuity and complex nature of the malignant hematology patients.  Therefore, the additional RNs salary to support this project created an additional labor cost of $68,950.  The total labor increase for this staffing model was the cost of a RN salary and MA salary for a total additional expense of $103,490.  However, one point to consider with the new staffing model is that the more providers you add, the less RNs you need as the RN can cover up to three providers, however more CMAs will need to be hired.  This is particularly helpful when healthcare organizations are facing 30% increase in nursing job vacancies between 2019 and 2020 (AHA, 2021).  If we consider a disease-specific team of three providers, the status quo staffing model would be three RNs plus three MAs for a total labor compensation of $310,470.  Now, if you take the new staffing model of one RN plus six MAs for the three MDs, the total labor compensation would be $276,190, leaving a cost savings of $34,280.  Furthermore, one of the main goals of this project was to proactively prevent unplanned ED admissions by oncology patients who received outpatient chemotherapy 30 days prior with an ED diagnosis of anemia, dehydration, diarrhea, emesis, fever, nausea, neutropenia, pain, pneumonia, or sepsis (CMS, 2021).  According to the Medical Expenditure Panel Survey (MEPS), the average cost of an ER visit was $1082 in 2019, up 7% from 2018. If you add medical inflation to 2021, the ER cost estimate would be about $1,139” (Moore & Lian, 2022, para 2).  Additionally, according to the Agency for Healthcare Research and Quality, the average projected cost for a cancer-related adult hospitalization in 2022 will be approximately $24,400 or $3,700 per day (Liang et al, 2021).   If we consider the outcome of the project, which was four of the 98 patients who went to the ED over a 4 month time span.  Multiply that by three quarters yields a project 16 patients who may go to the ED as compared to 31 in the previous year.  This creates a cost savings of $17,085 in just two disease groups from ED admissions.  Imagine if this intervention was implemented in all the disease groups at the project site.  Another financial consideration is that in the previous year, 20 of the 31 patients were admitted, yielding a 64% ED to inpatient admission rate.  If we take a projected 16 cancer patients who may go to the ED under this projects design and take the previous year’s admission rate of 64% (N = 10), this means the intervention has saved the organization $244,000 from preventing cancer patients from being admitted.   Therefore this project not only helped prevent ED visits but it also helped prevent patients from being admitted to the hospital, which has an even greater financial savings for the healthcare institution.  
Miscellaneous expenses to consider for project implementation were the purchase of patient education materials with an average cost of $1000; interoffice cellular phones average cost of $250 each for a total of $500; embroidered lab coats for a cost of $75 each for a total of $150.   In total, revenue minus expenses places a cost of $88,055 (see Appendix H).  However, in the longevity of the project, the organization will save as more disease groups replicate the intervention and staff model.  Savings will be seen through a reduction in ED visits, less patients admitted for inpatient hospitalizations, increased staff retention, and the enhanced patient centered experience.  
Implications of the Findings 	
	In the beginning of this project, there was a mixture of responses to the proposed intervention.  There were three circumstances occurring simultaneously, all fielding the need to finesse the ambulatory cancer center care delivery model.  First, it was known amongst providers, nursing staff and PG data that the way we provided new patient chemotherapy education at the project site was unsatisfactory.  Second, the clinic’s day to day operational tasks, were duties that both the RN and CMA could perform.  However, it was common for the CMA to primarily room the patients and do the required intake, while the RN attended to the rest of the tasks.  CMAs shared that they wanted to do more than just room patients, and that they were also capable of doing more.  Furthermore, nurses shared that they didn’t feel like they were functioning at the top of their scope.  Third, nursing vacancies were going unfilled, taking much longer to get candidates than they had pre-COVID which left the project site running short on nurses.  At one point, one RN vacancy at the project site remained open for over eight months with zero candidates.  With all three of these situations occurring simultaneously, the project lead aligned them like spheres with the vision of identifying an evidenced based practice that could remedy all three situations.  
	The evidenced based project required pulling the highly experienced, disease-specific RN out of the clinics day-to-day operations and allow CMAs to manage the clinic.  It was common in the private clinics to run a staffing model primarily with CMAs with one-to-two RNs as resources; however. it was uncommon in the hospital based clinics especially in ambulatory oncology.  There was reluctance and hesitancy when the proposal was introduced.  Some challenged the project lead sharing that oncology patients are too acute and the clinic RN must be involved in the day to day operations.  Rumors went around the project site that the project lead was replacing RNs with CMAs.  Others embraced the idea especially after they understood all the tasks CMAs could perform, recognizing that the wait time to backfill a RN vacancy was significantly extensive, and appreciated the opportunity for the disease-specific resource RN to proactively teach new patients what to expect with chemotherapy and immunotherapy to keep them out of the ED.  The project lead consulted with the North Carolina Board of Nursing Position Statement for Unlicensed Assistive Personnel (UAP) delegation, which defined UAP as medical assistants (2013), the project sites Delegated Activities by Physicians and Nurses to Unlicensed Assistive Personnel policy, as well as the Outpatient Oncology Unlicensed Assistive Personnel Documentation Standards to understand what tasks CMAs could and could not perform.  Then the project lead pulled together staff from RN and CMA roles in various disease groups to generate a list of roles & responsibilities that the staff performed and who could and couldn’t not perform them.  In summary, the CMAs could not provide patient education, access or de-access ports, triage symptoms, nor administer certain injections.  The CMAs could check in-baskets, faxes, process patients Family Medical Leave Act (FMLA) paperwork, as well as chart prep, room patients and perform the standard documentation.  By pulling the RN out of the day-to-day operations and be a resource to the CMA led clinics, the RN could essentially cover more than one clinic.  Furthermore, in order to deploy the new staffing model, the clinics needed two CMAs per provider, which increased the total FTE by 1.0.  However, as a RN covered more providers, the total labor cost of the MAs was less than that of the RN and CMA pairing per provider.  
	Once the intervention was piloted in one clinic, very quickly it was proven that the model worked and soon others began to support the intervention.  There were some situations where the chemotherapy nurse educator unintentionally helped coordinate patients’ care as they followed up with patients as part of the interventions encounters five through seven.  This created some role confusion between the Nurse Navigator (NN), the disease-specific chemotherapy nurse educator, as well as with the patients, Triage, and the rest of the clinics.  Role clarification had to be established, distributed, and discussed on several occasions.  Overall, this project has had positive implications for patients, staff and the health system.
Implications for Patients 		  
The patients who received this intervention are under a much better understanding of not only what to expect from a process standpoint, but also what to expect in relation to treatment side effects and how to manage them.  Newly diagnosed cancer patients for the first time are prepared for the introduction of chemotherapy or immunotherapy.  They get undivided one-on-one attention from an Oncology Certified Nurse (OCN) who is an expert in the disease.  They meet with this same OCN in Infusion prior to their first treatment.  They then receive three follow-up phone calls from the same OCN to proactively assess and prepares the patients for symptoms with the tools they need to stay out of the ED.  This has been a tremendous shift in patient centered care at the project site.  The re-designed chemotherapy education model has fostered better relationships amongst clinical staff and patients, promoted more individualized care, and facilitated communication which improved care coordination.  
Implications for Nursing Practice		 
The nurses who became our first two disease-specific chemotherapy nurse educators, have shared that they absolutely love their job and that this is their dream job.  Furthermore, the nurses have stated, “I feel like a real nurse again”, “I feel I am making a difference in patients’ lives”.  Both the RNs and CMAs feel they are working at the top of their potential.  The RNs state that it feels good when they call the patients for follow-up when the patient eagerly says “I was expecting to hear from you” or if a patient does have symptoms they call Triage or the on-call physician which are the resources the OCN provides to the patients during the education encounters.  It is reassuring that the patients are retaining the information they need and using the resources when they need it, rather than going to the ED because they are unsure what to do.  The CMAs are functioning within their job description and within the Unlicensed Assistive Personnel (UAP) policy; however, some have escalated concerns with their pay to Human Resources asking if they can get paid more, since they are now doing more.  The providers have had great things to say about the intervention as well.  They feel the education provided was sufficient and spread out well over the seven encounters.  They have noticed a decrease in the number of messages coming through from Triage and from patients through their My Chart.  They really feel this intervention is the way quality healthcare should be.  
Impact for Healthcare System(s)
Optimizing resources to provide the highest safety with the highest quality with the highest efficiency is considered a highly reliable organization.  This intervention is an example of enacting highly reliable principles.  This project optimized staffing, while proactively addressing chemotherapy symptom burden, removed barriers to the management of side effects, and reduce unplanned ED admissions by chemotherapy patients in the outpatient setting.  This project was well received throughout the health system and other ambulatory cancer clinics are considering replicating this model.  
Sustainability
	Initially when a healthcare organization considers replicating this model, they may frown upon the additional labor cost.  When this model is deployed to cover one physician, there is additional labor.  However the one RN can cover up to three providers, there is substantial labor savings.  Additionally, this model saves healthcare organizations financially through the prevention of ED admissions that have a high probability for inpatient admissions.  An opportunity that has arose is related to short staffing.  If clinics are running short on staff due to unfilled vacancies, call-outs, or unplanned extended time away, leaders will and have looked at the chemotherapy nurse educators to step into the day-to-day clinical operations.  Lastly, this model is easily replicated specifically related to the detailed seven encounters and the worksheet that guides and standardizes the education content for reach session.  
Dissemination Plan
	There are two organizations where this project will be disseminated as conference podium presentations.  The Oncology Nursing Society’s (ONS) Congress 2023 and the American Organization of Nurse Leaders (AONL) Conference 2023.  ONS Congress 2023 will be April 27 – 30, 2023 in San Antonio, Texas.  Abstracts are submitted through ONS in August 2022 through September 2022.  AONL Conference 2023 will be May 1 – 4 in Anaheim, CA.  Abstracts are submitted through AONL in August 2022.  Abstracts will be submitted to the Journal of Clinical Oncology, European Journal of Oncology Nursing, Journal of Oncology Practice, Clinical Journal of Oncology Nursing as well as the Journal of Cancer Education.  Abstracts can be submitted directly through these journals websites and all require a submission fee.  
Reasons for choosing these Journals of publications as well as ONS Congress 2023 and AONL Conference 2023 is because this project has the potential to transform outpatient oncology.  The Institute of Medicine (IOM) Committee on Improving the Quality of Cancer Care recognized years ago that the current care delivery systems were unprepared to address the complex care needs of the growing cancer patient population (Levit et al., 2013).  All of these Journals and organizations publish articles identifying ways to transform outpatient oncology recognizing how caring for cancer patients can be complex.  These organizations are at the forefront for bringing forward innovative, strategic and futuristic thinking to transform patient-centered coordinated care, and how to adapt to the rising patient volume and acuity.  
Section VI. Conclusion
Limitations and Facilitators
	There were two significant limitations to this intervention.  First, each provider needed two instead of one CMA. This means additional FTE’s are needed.  Although the labor costs are less, the budgeted FTE is more than the standard model of one RN and one CMA per provider.  The other limitation to this intervention is ensuring the two CMAs maintaining the day to day operations are high performers, clinically competent with confidence, enthusiastic, engaged and communicate exceptionally well with the providers and chemotherapy nurse educator who also serves as the disease groups resource RN.  
The facilitators that really helped move this project forward were the two providers who were willing to pilot this mode and the two nurses who helped create these new roles.  This project required their leadership in the clinics day-to-day operations to guide and lead the CMAs with clear communications of expectations.  Additionally, the support from senior nursing leaders as well as the Oncology Chief Medical Officer (CMO) was essentially in helping sustain this project.  
Recommendations for Others
	This project addresses three areas in ambulatory care at once.  First, it helps optimize the staff to work at the top of their potential.  This helps retain staff because they feel valued and appreciated, which has cost savings to the organization.  It also helps improve patients’ experience.  The psychosocial block that occurs after someone learns they have cancer is real.  Patients literally are trying to comprehend the fact that they have cancer, let alone what will happen next, how they will feel and what they need to do to reduce symptom burden.  Patients who have time to process the new diagnosis, come back with the capacity to ask questions and retain information in a phased approach.  Furthermore, after patients receive their first round of chemotherapy or immunotherapy, they go home and ponder if the medication is going to work.  If symptoms start to appear such as nausea, diarrhea, constipation, fatigue, etc. they are prepared with preventative mediations that can help reduce the symptoms.  Receiving a call from a healthcare professional has tremendous impact on the patients’ feelings of being cared for.  They find comfort in knowing, the organization is checking in on them.  Lastly, proactively addressing symptoms helps keep patients out of the ED.  The data shows that out of the 98 patients who received the intervention, only three went to the ED with a CMS diagnosis but that was after they called their resources relying the symptoms they were having as outside the symptoms they were prepared to have.  Preventing this many patients from going to the ED is just the beginning of the potential this intervention has.  
Recommendations Further Study
This project has only been deployed on newly diagnosed cancer patients in the GU Oncology and Malignant Hematology patient populations at the project site. The next steps are to deploy this intervention in the GI Oncology and the Thoracic Oncology patient populations.  The goal is to go-live with the GI Oncology patients by May 2023 and with the Thoracic Oncology patients by June 2023.  At that point, all four main disease groups in the outpatient oncology cancer center will have this intervention deployed.  This project is applicable within the other four cancer centers within the health system.  As nursing shortages continue to rise, changing the staffing model and deploying a proactive patient care approach is going to be essential in all ambulatory cancer centers.  A potential future project launch would be to proactively address patients’ symptoms along the patients’ disease trajectory, rather than being isolated to the new patients in their first ten days of receiving chemotherapy.  Another potential future project launch would be to deploy this intervention in the surgical oncology clinics as much pre-operative surgical teaching is performed during busy clinics, which is similar to the way chemotherapy education was presented.  Patients who understand the surgical process and the Enhanced Recovery after Surgery (ERAS) perioperative care can have better surgical outcomes.   
Final Thoughts
Cancer is a major public health problem and economic issue worldwide.  According to the American Cancer Society (2021), cancer is the leading cause of premature death in the world, the second leading cause of death in the United States.  Cancer care has shifted outside of the hospital to comprehensive, ambulatory cancer centers that consist of multi-disciplinary clinics with disease specific medical oncologists who are aligned with specialty surgeons, radiation oncologists, infusion clinics and diagnostic imaging all in one facility.  These comprehensive ambulatory cancer centers have to continuously finesse their care delivery models to provide patient-centered coordinated cancer care to this rising patient volume with complex acuity.  Caring for cancer patients is multifaceted.  They have altered physiology, which often impacts multiple body systems.  They could also have functional and cognitive impairment.  Treatment is complex due to multiple coexisting diseases.  There is usually heavy symptom burden with treatment and these patients need supportive care services.  Healthcare institutions have the opportunity to improve cancer patient care coordination to improve outcomes and reduce inefficiencies through proactive approaches and standardized processes.  
The project lead, redesigned the delivery of chemotherapy education at an ambulatory, comprehensive cancer center, to proactively focus on improving the patients’ quality of life.  The collaborative, incremental, disease-specific psychoeducation model lead by a disease-specific OCN has had profound impacts on newly diagnosed cancer patients experience and has reduced unplanned ED and inpatient admissions by oncology patients who received outpatient chemotherapy 30 days prior.  This innovated and strategic intervention has shifted the cancer centers care delivery model to one that is easily replicable, optimizes resources and saves the organization money.  
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Appendix D
Project Site Committee
	Project Site Committee Plan

	Project Committee Member
	Member Role and Expertise
	Implementation Steps and Execution
	Meeting Schedule

	Associate Chief Nursing Officer
	Project Champion
	Offer guidance and support throughout project, remove barriers
	Bi-weekly in-person or via virtual meeting

	Nursing Director, Quality and Magnet
	Project Champion
	Offer guidance and support throughout project, remove barriers.  Expert in quality measures and outcome data
	Monthly in-person meetings

	Chief Medical Officer
	Expert in disease specific patient population
	Offer guidance and support throughout project, remove barriers
	Monthly in-person meetings

	Program Manager, Cancer Survivorship Program
	Trained/expert in patient education materials and delivery methods
	Assist with standardized worksheet to guide each encounter.  Advised on delivery methods.
	Bi-weekly in-person or via virtual meeting

	Oncology Patient Education Manager
	Connection to Chemotherapy Immunotherapy Task Force
	Provided guided worksheet already created by ‘Task Force’.  Advised on education encounters.
	Monthly in-person meetings

	Nurse Navigators, GU Oncology and Malignant Hematology
	Expert in new patient coordination of care
	Assist with logistics of encounter one and two
	Monthly in-person meetings

	Clinic RNs, 
GU Oncology and Malignant Hematology 
	Expert in disease specific clinics
	Assist with facilitating encounter three and disease specific training/education
	Monthly in-person meetings

	Patient Experience Director
	Expert in patient experience
	Offer guidance and support throughout project specifically scripting at each encounter
	Monthly in-person meetings
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Appendix G
The Intervention: Seven Encounters
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Appendix H
Project Budget
	CLINIC SPECIFIC
	LINE ITEM
	EXPENSE
	REVENUE
	NET

	GU Oncology – Additional Employee
	Average MA (A) Yearly Salary
	$34,540
	
	

	Malignant Hematology – Additional Employee
	Average RN (A) Yearly Salary
	$68,950
	
	

	
	Printed Education Materials
	$1000
	
	

	
	BAT Phone x 2
	$500
	
	

	
	Embroidered Lab Jacket x 2
	$150
	
	

	Total Expenses
	
	$105,140
	
	

	ED Visits Prevented
	Average ED Visit @ $1139 x 15
	
	$17,085
	

	Inpatient Admissions Prevented
	Average cancer patient inpatient admission $22,4000 x 10
	
	$244,000
	

	Total Revenue
	
	
	$261,085
	

	Net Yearly Expense
	
	
	
	$155,945
















Goal & vision shared with ACNO - May 2021


Senior Oncology leaders met to discuss project - June 2021


Literature search conducted - June 2021 through September 2021


Presented to OPAC - September 2021


Project Team worked through logistics - September 2021 - November 2021


1st pilot group go-live and data collection begins- December 13, 2021


2nd pilot group go-live -  February 14, 2022


Data collection concludes - April 30, 2022


Met with Site Champion to discuss intervention, pre-data and timeline - September 2021


DUHS IRB Approval - November 14, 2021


ECU IRB Approval - November 29, 2021
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