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Abstract
Purpose: The purpose of this quality improvement project is to implement strategies to improve the pre-procedural process for medication administration instructions and increase patient adherence. 
Background: Preparation for endoscopic procedures regularly requires short-term modifications to the patient’s medication regimen; however, patients are not adhering to the pre-procedure medication management instructions. Non-adherence increases the risk for adverse health conditions, negative outcomes, or a life-threatening complication. 
Sample/Setting: The setting was an outpatient Surgical & Specialty Clinic in the Upper Midwest region of the United States. The sample included patients scheduled for an outpatient, endoscopic procedure within the time span of the study.
Methods: Adult learning theories were utilized in this study to encourage patients to take an active role in their care, as well as provide nurses tools to engage patients to become more involved. Outcomes will be measured to track the number of patients who arrive and do not adhere to pre-procedure medication management instructions before and after the intervention; including, any patients who had an adverse event or negative outcome occur due to non-adherence, or any cases which were delayed or cancelled. 
Results: Data collection is in process. Upon completion, data will be analyzed, and results will be disseminated to include the incidence of non-adherence to pre-procedure medication management prior to and during the use of the interventions.
Conclusion:  The research group anticipates that the implementation of strategies will decrease the number of patients who arrive on the day of their procedure and are non-adherent to their specific medication management instructions.
Keywords: medication, pre-op, peri-operative, management, non-adherence, compliance, patient adherence, pre-procedure instructions, patient education, complications, bridging, stopping, and restarting.

























Know When to Hold It: Teaching Patients About 
Pre-Procedure Medication Management
	Patient adherence to prescription medication is a common patient safety concern in health care, with serious consequences, that include lack of medication effectiveness or life-threatening complications. Over 100,000 people die each year from not correctly taking their medications (Kleinsinger, 2018). One specific area of concern relating to medication safety is the failure to follow pre-procedural medication instructions prior to outpatient surgery. Safe medication practice requires collaborative efforts of all health care team members. Patients need to have clear instructions, in order not to put them at increased risk, or jeopardize their surgical procedure (Burden, 2007).
The population setting for this study takes place in an outpatient specialty and surgical clinic serving U.S. military Veterans in the upper Midwest region of the United States. Over the past year, the health care team has noted that several scheduled endoscopy procedures were cancelled and rescheduled because patients had not followed pre-procedure instructions regarding medication that needed to be held or continued prior to the procedure. A preliminary literature review found articles relating to the risks associated with non-adherence to pre-procedure medication management instructions. This indicates that the problem is not isolated to one specific facility (Kleinsinger, 2018). 
Due to the non-adherence to the pre-procedure medication instructions, patients are at an increased risk for potential complications, cancellation of their procedure, negative outcomes, and/or adverse events. Additionally, patients with diabetes and/or hypertension are at an increased risk for symptomatic and non-symptomatic hyperglycemia, hypoglycemia, and hypertension. These preventable complications can put the patient at risk for stroke, myocardial infarction, or other health related complications. Negative outcomes occur at an increased rate when patients incorrectly follow pre-procedure medication management instructions (Cuevas et al., 2019). 
One incident that occurred at the upper Midwest outpatient specialty and surgical clinic involved a patient who was scheduled for a colonoscopy. The patient arrived on the day of the scheduled procedure and stated that he did not hold his anticoagulant medication. The patient was given the option to reschedule his procedure due to the increased risk of complications related to the anticoagulant use. However, the patient opted to proceed with the colonoscopy because he had completed the bowel prep. During the endoscopic procedure, a larger size polyp was noted that was unable to be removed due to the increased risk of bleeding with the size of the polyp. The provider decided the risk of bleeding outweighed the benefit of immediate removal of the polyp. 
Providers must follow the principles of beneficence and non-maleficence, with the attempt to do good and do no harm (Pass & Simpson, 2004). Thus, the provider made the decision to reschedule the patient for a later date to have the polyp removed, along with providing clear instructions for the patient to hold his anticoagulation medication. This was not a favorable or cost-effective experience for the patient. The patient required a second bowel prep, return for another colonoscopy, induction of anesthesia, and had to arrange transportation for the second endoscopic procedure. This incident included extra work for clinical staff, including having to accommodate two colonoscopies for the same patient. Also, the lost time slot or missed opportunity which could have been utilized by another patient to have an endoscopic procedure at this facility.
Patients are advised to hold or stop various medications prior to their upcoming scheduled procedure. In some cases, patients arrive and report that they have stopped all their medications for one week, including medications that do not need to be held prior to the procedure. Non-adherence to following medication holding instructions is caused by complicated instructions, misunderstanding of the expectations, and lack of clinical awareness (Wood & Lightfoot, 2018). Patients need to understand their specific instructions and the importance of following those instructions. Patients who are on medications are currently advised to stop or hold specific categories of medications, including anticoagulant medications, antiplatelet medications, nonsteroidal anti-inflammatory drugs (NSAIDs), diabetic medications, insulin, vitamins, and supplements. 
Patients are at an increased risk for the occurrence of an adverse event, potential complication, or cancellation of their procedure due to not correctly following pre-procedure medication instructions. Facility costs include lost time due to cancellation of the procedure, missed opportunities, lowered productivity, staff overtime, and time associated with rescheduling of procedures. The average fee for a colonoscopy at the upper Midwest facility is $1,800 (Leffler et al., 2010). This does not include time spent by staff to manage patients with complications, cost of lost staff performance time, and extra costs associated with treatment of complications in an urgent care or emergency department, or if the patient is transferred to a higher level of care, including admission to a hospital.
The purpose of this project was to establish a new process for pre-procedure medication instructions to increase adherence, enhance the understanding of medication instructions, and ultimately, improve patient outcomes in this microsystem. The problem of non-adherence to pre-procedure medication instructions has been an ongoing issue and was identified by the outpatient surgical and specialty clinic as an increased patient safety risk. The project team began with a systems assessment, planning, and designing process improvements, which occurred over a period of nine months. 
The project team looked at combining evidence-based practice with process improvements. The evidence leads to implementation of a process change. The degree of the change is implemented in various states or trialed in small segments. The design process, including approach on how it is presented to staff, if done well, will lead to the increased level of adoption of the new practice. This cycle is a repeating cycle and if it is perfected with input from staff, will lead to an increased level of acceptance by staff, which will lead to sustainment of the new process (Levin et al., 2010).
The anticipated outcome of this project is 90% of patients who are undergoing a procedure requiring medication adjustments adhere to their pre-medication instructions. The implementation time frame for this project was three months. The project design focused on improving the patient education process, based on principles of adult learning. The goal of the new process was to reduce the risk for unexpected events, complications, or cancelled procedures. Mezirow’s Transformative Adult Learning Theory (Erickson, 2007), Kolb’s Experimental Learning Theory (Kolb, 1984), and del Bueno’s theory of Competency-Based Education (del Bueno, 1978) provided theoretical foundations for the project design.
Review of Literature
The project team conducted a structured review of the literature and ranked the literature based on guidelines by Whittemore and Knafl (2005). The team gathered credible, current, and available evidence on best practices for patient medication management prior to a scheduled, elective, outpatient surgical procedure (see Figure 1: Prisma Flow Diagram). Surgical procedures include endoscopic procedures, general surgery procedures, and urology procedures. The search question (or PICOT) was: ‘What is the current evidence on effective ways to prepare patients to manage their medications prior to elective, outpatient surgical procedures?’ Working with a reference librarian, the project team searched several databases including CINAHL, PUBMED, Clinical Key for Nursing, and Elsevier. 
Filters that were applied during the literature search included the use of Boolean operators: AND, OR, limiting results to full text, search within the full text of the articles, articles published in English, articles with references available, articles involving human subjects, and the date range for the initial search was January 2014 to September 2019. The initial search yielded eight potentially relevant articles related to the clinical problem. During the initial literature search process, other key words were identified that were then used to search for additional literature. These key words are listed earlier in the abstract of this paper. By extending the date range and using the new key words, the search yielded another seven articles which appeared relevant to the clinical problem.
Team members reviewed the abstract and problem statement to determine whether the articles addressed the specific search question and met criteria. Out of those fifteen articles, thirteen were selected for full article review. After reading the articles, one more was eliminated as data collection criteria was not met. The eliminated article referred to anesthesiologist administered pre-procedure medications rather medications taken by the patient prior to arrival at the outpatient facility. Another article from 1991 was excluded due to the date of the publication and lack of relevance of the article. Eleven articles were then reviewed for the evidence summary. Figure 1 provides a PRISMA flow diagram of the search process and results.
[image: ]
Figure 1: Prisma Flow Diagram. Flow chart representing the literature search process and results in terms of articles included in the final evidence review.
Quality of Articles
The project team assembled the literature, appraised the articles, and synthesized the evidence. The articles were rated on the nature, type, and quality of the articles, based on the evidence-leveling system by Cullen et al. (2018). See Table 1: Review of the Evidence, level of evidence, and key findings, for a summary of articles which were reviewed. From the articles reviewed, only five of the 11 articles were primary studies. Thus, limited research was found relating to this problem.
Causes of Non-Adherence
Non-adherence occurs at an overwhelming proportion for a gamut of various reasons (Scarlett & Young, 2016). Patients may not understand the rationale or importance of a medication or treatment; or the complications that may occur when a medication is not held prior to a procedure. Non-adherence to medication instructions is a safety concern for many ambulatory surgery settings. In 2015, four billion prescriptions were filled in the United States alone (Kleinsinger, 2018). Based on this knowledge, it is evident that further explanation or education needs to be provided, especially to those with multiple medications. 
Per Wood and Lightfoot (2018), other factors that affect adherence to pre-procedure medication instructions, includes lack of retention to those instructions. The level of anxiety, and stress that the patient is experiencing, and overuse of medical jargon can also hinder understanding or comprehension of instructions. Other causes of non-adherence were noted to be related to patients who received only oral instructions and not a paper copy of written instructions (Renew et al., 2015). Thus, causes of non-adherence can be associated with the lack of clear, written pre-procedure medication instructions.
Polypharmacy
Ang-Lee et al. (2001) identify polypharmacy as an issue for patients. Multiple providers prescribe multiple medications without reviewing medications that may need to be discontinued or checking for interactions which could occur between medications. Some medications need to be stopped. However, at the same time, it may be harmful to the patient to stop certain medications. Providers need to do a thorough review of the patient’s entire medication list. Individualized review must occur for every patient and changes to the patient’s medication regimen must be noted in the patient’s chart (Wood & Lightfoot, 2018).
 The numerous medications patients take can impact their understanding of what medications to hold, thus decreasing adherence to the pre-procedure instructions Polypharmacy has been associated with a greater likelihood of non-adherence in elderly patients. More than half of elderly patients are taking at least one medication that is not medically necessary, thus increasing their risk for negative clinical consequences (Maher, Hanlon, & Hajjar, 2014). The goal and importance of pre-procedure medication management is to avoid having drug interactions, minimize bleeding risks, and maintain homeostasis. These are all things which could occur causing a negative effect, outcome, or adverse event when sedative medications are administered during a surgical procedure and patients have not adhered to their specific medication management instructions. 
Polypharmacy and physiological changes occur from various medications which can cause an adverse event or negative outcome during a surgical procedure. The level or severity of the complication can vary from patient to patient, with the most severe resulting in an increased risk of morbidity and mortality (Ang-Lee et al., 2001). Polypharmacy can lead to increased health care costs to the patient, as well as the health care facility. There can be numerous negative outcomes associated with inappropriately taking medications. Adverse drug events or drug interactions have been related to medication non-adherence. Furthermore, older Veterans taking five medications, or more, were four times more likely to end up in the hospital due to an adverse drug event (Maher, Hanlon, & Hajjar, 2014).
	Table 1
Review of the Evidence

	Nature and Quality of the Evidence

	Article
	Nature of Evidence
	Type of Evidence
	Level of Evidence
	Conclusion

	Ang-Lee, Moss, & Yuan, 2001
	Literature review
	Secondary
	Level 6
	Providers need to assess and manage medications perioperatively, to prevent serious problems, associated with use and discontinuation

	Burden, 2007
	Expert opinion
	Primary
	Level 7  
	Safe medication practice requires collaborative effort of all health care team members

	Cuevas et al., 2019
	Observational study (process improvement)
	Primary
	Level 4
	Implementation of standardized preoperative medication guidelines, did not have significant reduction of blood glucose on day of procedure for diabetic patients

	Kleinsinger, 2018
	Expert opinion
	Secondary

	Level 7
	Promoting patient awareness, empowerment, self-efficacy and encouraging patients to be involved in their health to increase adherence to medication management

	Leffler et al., 2010
	Observational study
	Primary
	Level 4
	1% incidence of hospital visits within 14 days of an endoscopic procedure (not specific to medication non-adherence)


	Muluk, Cohn, & Whinney, 2019
	Expert opinion
	Secondary
	Level 7
	Principles identified for providers to manage medications in the pre-op period

	Pass & Simpson, 2004
	Expert opinion
	Secondary
	Level 7
	Holding medications can cause negative health complications, providers need to follow principles of beneficence and non-maleficence

	Scarlett & Young, 2016
	Expert opinion
	Secondary
	Level 7
	Medication non-adherence is an epidemic due to lack of patient understanding 

	Smith, Muir, & Hall, 2012
	Expert opinion
	Secondary
	Level 7
	Careful consideration needs to occur when holding or continuing medications perioperatively 

	Thiessen, Grabowski, Siragusa, & Young, 2015
	Observational study (process improvement)
	Primary 
	Level 4
	Gap in communication, related to level of knowledge, attitude, & behavior of patients. Standardized practice, protocol, & consistency lead to decrease in risk complications

	Wood & Lightfoot, 2018
	Audit of medication compliance, prior to surgery
	Primary 
	Level 4
	Many patients non-compliant. Decrease risk by improved patient education & organization pathways


Herbal Medications
Further review of medication-related events reveals that morbidity and mortality rates are increased due to herbal medications being used during the perioperative period. An article by Ang-Lee et al. (2001) state the reason for this is likely because of polypharmacy and physiological changes that occur in the body. Often, patients neglect to inform their providers of their use of supplements and herbal medications. Patients fear that physicians will not agree with them taking the herbal medications or supplements. In some cases, it was found that patients do not consider herbal medications and supplements to be a medication, therefore patients do not mention they are taking them to their physician. 
Research strongly suggests that herbal medications should be stopped during the pre-procedure period. Unfortunately, there is no way to track the exact nature of adverse events from herbal medications, as many are not regulated by the Food and Drug Administration (FDA). Multiple herbal medications have been linked to serious negative outcomes and adverse events, particularly when the use of the herbal medication is continued throughout the procedural preparation period (Ang-Lee et al., 2001). 
Decision Making Process – What to Hold
On average, 50% of surgical patients take daily medications (Muluk, Cohn, and Whinney, 2019). Many physicians are required to make the decision as to which medications should be stopped during the perioperative period to avoid adverse effects and complications during the procedure. These effects include potential interactions with anesthesia agents, decreased respiratory rate, chemical interactions, metabolic changes, and other adverse effects. Clinicians need to review the benefit versus the risk of taking the medication pre-operatively (Muluk et al., 2019). 
Preoperative planning and care should be reviewed extensively for elective surgeries as this will allow for the least amount of or minimal changes in the patient’s medication regimen. Per Renew et al., (2015) medication instructions need to be reviewed in relation to each specific patient’s medical history and clinical situation. Ultimately, pre-procedure medication instructions need to be individualized, specific for each, and every patient. Personal instructions provided to patients from a collaborative effort by the surgeon and primary physician proved to be the most effective (Scratchard & Jones, 2014).
Pre-Existing Chronic Conditions
Uncontrolled diabetes in surgical patients can increase the risk for complications. Furthermore, uncontrolled diabetes increases the rate of morbidity and mortality, the length of the hospital stay, and the cost associated with extra expenses due to hospital care. A study by Cuevas et al. (2019) found patients who arrived at the health care facility on the day of their procedure who had uncontrolled blood glucose levels, had a delay in their scheduled procedure or even cancellation of their procedure. The study involved a review of standardized, evidence-based pre-procedure diabetes medication instructions for patients undergoing elective ambulatory surgical procedures. Patients must have clear instructions on when to hold, adjust, and/or continue their diabetic medications during the pre-procedure time to minimize the risks of complications (Cuevas et al., 2019).
Patients on anticoagulation medications are at an increased risk for bleeding. Bridging with a low-molecular weight heparin can be used pre-operatively to decrease that risk. However, close monitoring of the patient’s international normalized ratio (INR) is required to make sure therapeutic levels are maintained. Patients need multidisciplinary communication between healthcare providers (such as lab and pharmacy) within the mesosystem to manage their anticoagulation medication needs. Patients on anticoagulation medications have a higher rate of delays in surgery, longer hospital stay, increased risk of complications, and greatly increased risk of mortality and morbidity (Thiessen et al., 2015). 
Effective Approaches: Patient Education
Patient education is a necessity. Patients need to understand the risks associated with medication instruction non-adherence. Thiessen et al. (2015) found a gap in communication related to the level of knowledge, attitude, and behavior of patients in relationship to anticoagulation medication management. The authors also found that having a standardized practice, anticoagulation protocols, and consistency in continuity of care were the most effective ways to reduce the risk for complications (Thiessen et al, 2015). 
Emerging Themes Related to PICOT Question
Based on review of the 11 articles the project team members noted that several themes emerged, relevant to the PICOT question. The PICOT question was ‘What is the current evidence on effective ways to prepare patients to manage their medications prior to elective, outpatient surgical procedures?’. Implementation of standardized, pre-procedure medication guidelines protocols, improving provider consistency/continuity; and improved patient education lead to increased adherence and decreased risk of compilations due to pre-procedure medication management non-adherence. Safe medication practices and management of pre-procedure medications requires a collaborative effort between all members of the health care team, including the patient. 
Another theme which emerged relevant to the PICOT question included increasing patient awareness of the problem and associated risks to the patient due to non-adherence to medication management. Encouraging patients to become involved in all aspects of their care, especially in relationship to their medication regimen improved adherence. There are both risks to holding certain classifications of medications, as well as, continuing certain classifications of medications (Smith, Muir, & Hall, 2012).
By utilizing the science of human behavioral change to motivate patients to make positive healthy living choices, health care professionals promote healthy living, autonomy, empowerment, and self-efficacy for their patients. Through pre-procedure education, health care professionals suggest changes and/or provide choices that patients can make to allow them more control over their health, chronic diseases, or possible conditions (Kleinsinger, 2018).
Learning Theories: Frameworks for Improvement Design
The Institute of Medicine (IOM) issued a call for attention to healthcare quality and safety in the well-known report Crossing the Quality Chasm: A New Health System for the 21st Century (Wolfe, 2001). The report describes several aims for the 21st century health system. The second aim provides that healthcare be safe, effective, patient-centered, timely, efficient and equitable. These aims align with Johnson and Sollecito’s (2020) definition for providing patients with desired improvements and high-quality health care
Health Literacy
 One important dimension specific to patient-centered care is health literacy. The IOM defines health literacy as “the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions” (Institute of Medicine, 2004, p. 25). The Institute of Medicine recognizes health literacy as a significant concern that impacts patient safety. Having an understanding increases participation. Ultimately, participation is the key factor to learning (Yardley, Teunissen, & Dornan, 2012).
In the 2004 report, Health Literacy: A Prescription to End Confusion, the IOM suggests that activities related to health are part of everyday life for adults. Adults commonly participate in health-related activities in a complicated system that is described by some as convoluted. Despite routine engagement in health-related activities, the IOM reports that 40 million people in the United States cannot read complex texts (Institute of Medicine, 2004). A complex text might include directions on how to use a medicine, or medical equipment. It is even more startling to know that 90 million people have difficulty comprehending complex texts (Institute of Medicine, 2004). 
The IOM report on health literacy challenges society, specifically the health and education systems, to take responsibility for health literacy. Society, health systems, education, and health consumers can intervene and improve patient safety and the overall experience of the healthcare consumer. Health literacy is not only impacted by education, culture, and language; it is critical to consider communication and skills of those providing the health education as well as the methods in which the information is shared. Health literacy, which relates to a measure of cognitive function and the level of patient engagement, mesh together and correlate with the predicted level of patient understanding (Serper et al., 2014).
Competency-Based Education
What is the benefit of considering the experience of the healthcare consumer when addressing health literacy? Dorothy del Bueno (1978) reminds us that as a result of becoming an adult, one acquires a variety of knowledge, skills, abilities and values. Educators are urged to consider the unique capabilities, as well as the learning needs, of the adult learner. The adult learner is typically proficient in learning independently and have been doing this throughout life. Per del Bueno (1978), competency-based education (CBE) focuses on the outcome of what competencies (knowledge, attitudes, and skills) the learner must be able to demonstrate what they learned because of the educational activity. 
Teaching and learning are parallel processes that lead to an outcome. Learning is emphasized over teaching in the CBE framework. A traditional teaching framework evaluates the learner’s ability to articulate acquired subject content. Proponents of CBE argue that the focus on learning is the outcome of what the learner can do based on what they have learned. Scott (1982) defines three elements for successful competency-based education: there must be a specific, well described outcome; education or intervention occurs within flexible time parameters; and measurement of the outcome must be performed. Additionally, it is suggested that the pace of learning be determined by the learner. Remediation should be accessible when needed (Scott, 1982). The goal of CBE is to assure that skill, judgment, attitude, and values combined assure competence for successful performance (Gale and Pol, 1977). The work of other learning theorists is relevant to the foundations of health literacy and CBE.
Experiential Learning
David Kolb also considered the value of past experience in his work on learning. Similar to CBE, Kolb (1984) built a learning theory on the foundation laid by pioneers in learning theory: Piaget, Lewin, and Dewey. Kolb (1984) developed an experiential learning theory (ELT) that concluded that past experiences influence the way one thinks. ELT describes learning as ongoing and is a process in which experience is translated into knowledge (Kolb, 1984). The process and goal are not mutually exclusive. The learner’s experience with a subject must be considered. One might ask how the world view of learner was impacted by their experience with the subject at hand. 
Per Yardley et al., (2012) everybody learns things in their own unique way, as everyone has individual perceptions, based on their individual experiences. Learning is a lifelong process, which is always changing as people gain new experiences. These new experiences will affect how they learn and look at and tackle new experiences or new tasks. Increasing responsibility, the level of autonomy, and putting ownership on the adult learner can lead to an increase in adherence to what is being taught and what is expected of the learner.
[image: C:\Users\Charg\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\239F235.tmp]Interactions between the learner and their environment produce the learning, or possibly the outcome. Environment and experience influence learning. The experiential learner must possess four distinct abilities (Kolb, 1984). The first is that they have had concrete experiences- the learner is actually doing something. Next, they must be able to reflect upon experiences. The learner is observing and critiquing what they are learning. Third, is abstract conceptualization where a learner is trying to explain what occurred. Finally, the learner is applying what they learned (Kolb, 1984) (Figure 2: Experiential Learning). 





Figure 2: Experiential Learning. Experiential learning involves four distinct and interrelated 
abilities, including concrete experience, reflective observation, abstract conceptualization, and 
active experimentation.
Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and 
development. Englewood Cliffs, NJ: Prentice Hall. 
Kolb’s model will be valuable for patient education, because learning is built on experience. The patient will be able to articulate why they are taking prescribed medicine and understand the importance of following the pre-procedural instructions for their medicine regime. Ultimately, patients apply the teaching and can successfully complete the procedure without any consequences due to pre-procedure medication instruction non-adherence. Adult learners need to know why? What will I get from it? They also need to have a willingness; will I get value from it? Additionally, having a foundation of experiences to compare, analyze, review, and adjust to new ideas. Adult learners need self-direction, they need to feel they are in control and they want independence. Adult learners learn by doing and applying life experiences (Teaching, 2011).
Scott (1982) points out that competency-based learning was born by teachers and has evolved into many other professions. Kolb (1984) reports that ELT has been adapted across disciplines and has been validated across cultures around the world. One key point of Kolb’s theory is to design experiences into the learning process because people learn through experience (Kolb, 1984). Experiential learning allows for the learner to be met where they are. Competency- based education, along with experiential learning theory, will allow for comprehensive teaching that can be tailored to the life experience of the patient. Utilization of these two theories should enhance the engagement of the patient in healthcare and improve health literacy, thereby improving adherence to the prescribed medicine regimen prior to the scheduled procedure. 
In summary, the IOM report on health literacy (2004) describes the unique position of the nurse in terms of patient education. The report describes the importance of considering the values, beliefs, behaviors, and experiences of the patient when interacting with the patient, particularly when teaching disease management and self-care. The theories of ELT and CBE blend with the opportunities for improvement outlined in the IOM report about health literacy.
Improvement Project Overview and Contextual Systems Assessment
	The purpose of this evidence-based quality improvement project is to improve patient adherence to preoperative instructions prior to outpatient endoscopic procedures. Project leaders utilized processes and tools from the science of improvement (Institute for Healthcare Improvement, 2017; Johnson & Sollecito, 2020; Nelson et al., 2011). Following the initial review of the external evidence and relevant theories, project leaders took a systems-based approach to gathered internal evidence that would further contribute to an effective and feasible improvement project. 
Per Johnson & Sollecito (2020) acceptability by key stakeholders is a key factor which leads to the adoption and success of a process improvement project. Components of the systems assessment included a 5P assessment of the system’s purpose, patients, professionals, processes, and patterns to determine the system’s capacity, a key stakeholder analysis to get input on strategies for project implementation, a Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis, the Ishikawa process for exploring contributors to the problem, and a process analysis of current processes to determine opportunities for improvement. The following is a summary of findings from this internal systems assessment. 
5P Assessment
	The 5P assessment provides a framework for examining the anatomy of a clinical microsystem in order to better understand the systems capacities to support the success of a project. The 5P assessment takes a close look at the purpose, patients, professionals, process, and patterns within the specific microsystem. The following is a summary of findings of the 5P assessment conducted in the improvement study setting.
	Purpose
This study aligns with the health care facilities mission to provide safe, competent, cost effective patient care following the best evidence-based practices (St. Cloud VA Health Care System, 2015). The attitude of the employees at this facility aligns with the ethical principle, “do no harm”. This quote was also stated in Nelson et al. (2011) as one of the ten new rules for the twenty-first century health care system (p. 49). The vision of this facility is to be a patient centered, integrated health care system for patients, providing excellent health care research and education, an organization where people choose to work. Staff working within the microsystem at this facility support changes to make process improvements. 
Patients
The population majority of those who receive care at this health care facility are elderly, male patients. The sub-population of patients who are at the greatest risk and whom are the target population for this project are patients with multiple comorbidities and who are on multiple medications. Due to reasons including lack of comprehension, education and literacy levels, and polypharmacy, this sub-population of elderly patients are at increased risk, which becomes a huge issue when dealing with the patient’s overall health and safety. Frail, older patients are at a higher risk due to polypharmacy, comorbidity, and cognitive impairments (Schmader et al., 2004).
Professionals
The professionals who work in this microsystem consist of registered nurses (RNs), licensed practical nurses (LPNs), nursing assistants (NAs), providers/surgeons, and medical support assistants (MSAs). They work within the microsystem of the outpatient Surgical and Specialty Clinic. The staff enjoy the work that they are doing, and they feel that they are providing a necessary service to the patients that they provide care to. The staff know that this problem exists, and they would like to come up with a solution to decrease or eliminate the problem. 
Process
The pre-procedure education process follows a current policy, which instructs an RN to review the patient’s chart when a consult is entered for a procedure in the Surgical and Specialty Clinic. The chart is reviewed and if the patient meets the criteria to have the procedure done as an outpatient procedure, the appointment is scheduled. One week prior to the scheduled appointment, an RN will call the patient and review their pre-procedure medication management and prep instructions with the patient. Generic written prep instructions are sent for endoscopy procedures one week and are referenced during the call from the nurse. 
Patterns
Patterns at this facility are tracked by the Quality Assurance (QA) nurses who monitor performance measures. They monitor blood pressure and heart rate parameters, amount of sedative medications administered during the procedure, scope times, and withdrawal times. They also monitor patient lab results notification, pathology results notification, and future care consults that are entered. Due to this data, changes have been implemented to make improvements to clinical practices, following best evidence-based practices. QA utilizes surveys provided to patients to monitor the performance and satisfaction rate of services provided in the clinic.

Key Stakeholder Analysis
	The following key stakeholders were interviewed/identified as key participants for providing input into the project assessment and design (see Table 2: Key Stakeholder Analysis). 
Table 2 
Key Stakeholder Analysis
	Key Stakeholder
	How can they influence success?
(How can they enhance or impede progress?) 
	How will they benefit from this improvement? (Results/Outcomes)
(Use their own words if possible.)

	Within Microsystem of SSC
	
	

	Providers/surgeons
	The provider I talked to agreed something should be done to increase the understanding of pre-op medication management. He was “onboard” with the idea.
	Decrease chance of a possible adverse events. Decrease “missed opportunities”.

	RN Staff Nurse
	Offer ideas, be involved with a work group. Idea to send out written instructions to patients prior to the pre-call so patients would be able to look at the medication instructions as the nurse discussed them.
	Decrease incidence of complications for improper pre-op medication management. Will enhance the ability to educate the patients during pre-calls. 

	MSA (clerk)
	Providing feedback on process changes.
	Decrease in the number of return calls to speak to a nurse regarding medication or prep instructions. Less time “wasted” on micromanaging these calls. Benefit of not having to schedule and reschedule patients.

	Patients
	They would be beneficial in providing feedback on any changes to the current system.
	They will benefit from a decrease in the risk of an adverse event, complication, or cancelation of their procedure.

	QA Nurse
	Monitor data, provide feedback.
	Success of increased patient satisfaction and decrease of any negative outcomes.

	Microsystems that mesh within Mesosystem with SSC
	
	

	Urgent Care
	Be on board with process changes.
	Decrease in patients who are triaged to Urgent Care.

	Primary Provider
	Be on board with process changes. 
	Decrease the risk for negative outcomes for patients.

	Pact Teams
	Willing to assist with patient education as needed. Being on board.
	Decrease the risk for negative outcomes for patients.



SWOT Analysis
A SWOT Analysis was conducted to identify the strengths, weaknesses, opportunities, and threats within the microsystem. The goal of the SWOT analysis was to develop an awareness of any factors which may hinder the project, along with the objective to discover any challenges and determine new strategies that may be successful in moving the project forward (See Table 3: SWOT Analysis).
Table 3
SWOT Analysis
	Strengths

Staff are aware and have identified/agreed that there is a problem.
Staff are willing to work on this to find a solution or process change.
	Weaknesses

Time, heavy workload, 
patient acuity level, and
staffing/manpower.



	Opportunities

Nurse manager agrees on need for change.
Nurse manager willing to test new options.
	Threats

Must learn new process.
Change creates more work.
Education and training are required.



Ishikawa Diagram – Why?
		The Ishikawa Diagram (Fishbone Diagram) was used as a process to narrow down the reasons why patients are non-adherent to pre-procedure medication management instructions. Key stakeholders were interviewed and provided feedback to answer the 5 whys. The goal of the Ishikawa Diagram in this case, was to find out why patients are unable to adhere to pre-procedure medication orders. 
		Is the problem of non-adherence due to a dysfunctional process within the microsystem? For example, is the problem related to the pre-call process. Nurse A attempts to call the patient and leaves a message. The patient calls back and leaves a message for nurse A. There may be a session of “phone tag”. Another nurse, nurse B receives the message, looks over patient’s instructions, then calls and reviews instructions. The patient has a question, calls back, and talks to nurse C. The process leads itself to a lack of continuity of care, leading to a lack of communication (see Figure 3: Ishikawa Diagram).
[image: ]Figure 3: Ishikawa Diagram – Why? Factors contributing to non-adherence, including lack of communication, no solid process, multiple staff involved, patient misunderstanding of instruction, and delay in assessing orders.
Workflow Assessment and Diagram
Project leaders conducted a workflow assessment to better understand the current process and identify opportunities for improvement. Figure 4: Workflow Diagram: Current State, shows a graphic presentation of those findings. The current protocol prior to the improvement project directs a nurse to make a pre-procedural telephone call to the patient one week prior to their scheduled appointment. During this pre-call the nurse will review pre-op medication management instructions. The call will typically last about 10 minutes, depending on the number of medications that the patient is on and how many questions the patient may have. The nurse doing the pre-call will inform the patient of their instructions for medication changes, will state those instructions a second time and ask if the patient has any questions. Some nurses will require the patient to demonstrate understanding by asking them to verbalize the medication instructions.
At least one week prior to an endoscopic procedure, generically written bowel prep instructions and a trifold sheet regarding sedation are sent with the colonoscopy prep kit to the patient which is then referenced during the nurses’ pre-procedure call. Patients have the right to request that the information be reviewed with another family member such as a spouse or adult child. This may be especially advantageous for elderly patients. During the call the nurse will discuss bowel preparation instructions and provide information about medication administration, nutritional allowance, etc. For example, when discussing a clear liquid diet, the nurse will direct the patient to review the instructions included with their bowel prep kit and will then reference the list of suggested items that the patient can have. The patient’s level of understanding is assessed by verbalizing that they understand and have no further questions.
Key areas were identified as concerns or as an issue that need to be addressed by the improvement process. These areas include the reworking of the process, issues with missed calls ‘phone tag’, and patient overload of information. Nurses who are making the pre-call leave a message if the patient does not answer. This turns into rework when the patient calls back and a different nurse connects with that patient. Multiple nurses may end up doing chart reviews before the patient is provided with instructions. Per Doran et al. (2002), nurses need to collaborate and take ownership. The nursing roles may overlap, and activities may need to occur simultaneously in order to provide the patient with continuity in their plan of care. 
[image: ]Figure 4: Workflow Diagram: Current State 
		Based on findings from the systems assessment, the review of the evidence and related theories, project leaders developed a project plan, targets for success, and timeline for implementation.
Project Description and Methods 
Revised Process Flow Design Cycle
	The goal for the project is to achieve the “Target State” (see Figure 5: Workflow Diagram: Target State). The primary provider will enter the consult for an endoscopic procedure along with all the pre-procedure medication management instructions. The SSC RN receives the consult, reviews the patient’s chart, and notifies the clerk to schedule the appointment. The Clerk schedules the appointment for the procedure, prints an appointment letter, patient specific medication instruction sheet, and sends the packet to patient along with the prep kit. One week prior to the scheduled procedure the SSC RN who is doing the pre-call reviews the patient’s chart and contacts the patient. The patient has specific pre-procedure medication instructions in front of them during the call. 
	The nurse who is doing the pre-call incorporated the teaching points from what they learned about health literacy, CBE, and experiential learning theories. All the pre-procedure medication instructions were reviewed with the patient. The patient understands which medications they need to hold and which ones to continue taking. The patient understands the importance of following these instructions and what can happen if they do not. For example, if they stop their blood pressure medication and come in the day of their scheduled procedure and they are hypertensive, their procedure may be delayed or cancelled. Before the call is ended the patient repeats back all pre-procedure medication instructions correctly to the nurse. The nurse documents that the patient understands their complete pre-procedure medication instructions, including any instructions for a bowel prep if needed for the patient’s procedure. The patient arrived on the day of their scheduled procedure and correctly followed all pre-op instructions.
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Figure 5: Workflow Diagram: Target State from revised processes, which includes no delays in scheduling and patient demonstrates understanding of specific pre-procedure medication instructions.
	This project was implemented in various steps or phases. The first phase of the project included providing education to nursing staff who are doing the pre-calls. A poster board was created describing the adult learning theories and was discussed by a member of the project committee, during a four-hour skills fair. To follow up with staff, an email was sent out to all staff who are doing the pre-calls, after the skills fair. This email explained the changes being implemented and expectations of staff. Staff implemented the adult learning theories into the pre-calls which were made, beginning the following week after the skills fair. Staff monitored or tracked patients starting the following week who arrive and were not adherent to their pre-procedure medication instructions.
The second phase of the project began with organizing a work group to look at implementing a patient specific medication letter. Per Scratchard and Jones (2014) the use of an individualized perioperative medication management plan, leads to an increase in patient knowledge on managing their medications. The process of implementing a patient specific medication letter will be more of a challenge. Details of the process where identified, such as who will pull the instructions together, within the patient’s chart. Other factors included who will print the letter, who will organize the packet, who will send it out to the patient, and when to send it. The workflow for this new process must be mapped out. Key stakeholders will be present and involved with the second phase of this project. Details of the letter, such as formatting will need to be approved by the Surgical and Specialty Clinic microsystem’s, Continuous Improvement Committee (CIC) and by the facility’s “Forms” committee before it can be implemented. 	


Human Subjects Approval Cycle
	As with any aspect of health care, there are ethical considerations to be made when working with patients in a research study. One of the most important ethical considerations for study participants is their right to confidentiality. Maintaining privacy of the patient’s protected health information remains fundamental throughout the course of the study. Additionally, patients involved in the research group have the autonomy to decide if they would like to be a participant in the study. Although this research group’s method does not include any direct human testing, it does involve the examination of current processes in patient care, requiring contact with the patient. 
To ensure that each team member has an advanced understanding of the criterion involved in conducting a regulatory, reliable, and confidential research study that will uphold the ethical guidelines associated with working with human study participants, they have all completed the CITI educational training and received certificates of completion. This project was reviewed by the health care facility organizational review board and received a letter of approval before the study began. This project was also reviewed by the Institutional Review Board at Creighton University and received approval to conduct the study and disseminate the findings. 
Baseline Data Assessment and Findings Cycle
	Initial baseline data was collected by the outpatient Surgical and Specialty Clinic data analyst. The goal was to unveil the number of cases which were cancelled due to pre-procedure medication management instruction, non-adherence. However, this data only identified the number of cases which were cancelled by the clinic, without an indication of why it was cancelled. Other reasons for cancelling cases may include, but not limited to, lack of a driver, patient requesting new appointment, or patient being ill. The project team was unable to pull baseline data specifically that identified cases cancelled for non-adherence to pre-procedure medication instructions. 
Known factors which were identified and relevant to the importance of this project consisted of two cases that involved pre-procedure medication management, non-adherence. Data will be gathered post implementation for phase 1 of the project. Data will be tracked daily by staff working directly in the clinic on any patients who arrive and do not adhere to their pre-procedure medication instructions. Tracking will include any cases which were delayed, had negative outcomes, adverse events, or cancelations of the procedure due to medication non-adherence.
Revised Patient Education Process and Materials Cycle
	The process for completing the pre-procedure pre-call was discussed with staff at the skills fair and an email was sent to staff after the skills fair containing the new patient education expectation. Per Tracey (2013) the pre-call is essential to performing a perioperative assessment and provide education to the patient. Phase 2 of this project was discussed with staff at the skills fair and a work group was formed to begin reviewing the process of implementing a patient specific pre-procedure medication management letter. The implementation process for phase 2 will require further planning and approval from the microsystem improvement committee and the facility forms committee.
Staff Education Cycle
	Staff were educated during a four-hour skills fair. A poster board was created to explain the adult learning theories. After the skills fair an email was sent to staff to reiterate the information that was discussed at the skills fair. 

Project Implementation Cycle 
	The first phase of the project began after education and training was provided to nursing staff relating to the adult learning theories which were discussed earlier in this paper. 
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Figure 6: PDSA Cycle 
Evaluation Cycle – Study of the Intervention, Measures, and Data Analysis
		Both quantitative and qualitative data will be collected. Quantitative outcomes which will be measured include tracking the number of patients who arrive and do not adhere to their specific pre-procedure medication instructions. Data will be collected to track the number of patients who indicate that they correctly followed pre-procedure medication instructions. Other outcomes will include patients who have an adverse event or negative outcome occur due to non-adherence of pre-procedure instructions, as well as any cases which are delayed or cancelled.
	Qualitative outcomes will include patient and staff comments, including specific comments related to the changes made in the pre-procedure medication management instruction process. Patients and staff comments will be used to assess the changes incorporated, which are geared to adult learners, patients will be able to repeat back the correct plan for withholding medications during the pre-call. The Kirkpatrick Model was used to evaluate the 4 levels of training, including reaction/satisfaction, learning, behavior change, and results/outcomes (see Table 4: Kirkpatrick Model Framework of Quality Indicators).
Table 4
Kirkpatrick Model Framework of Quality Indicators
	Kirkpatrick Model Level
	Measurement Indicator & Target
	By When?
	Qualitative Data & Targets

	1. Reaction/Satisfaction
	90% Patients & Staff Increased Satisfaction 
	2 Months after Implementation
	Positive Comments on Pre-Procedure Instructions

	2. Learning
	Patients Understand Instructions

Skills fair-education to staff on application of adult learning theories to pre-calls
	End of Pre-Call


Completed prior to implementation of the new process
	90% Patients Correctly Repeat Instructions


90% of staff perform skills competently at skills fair

	3. Behavior Change
	Applied Adult Learning Theories

Staff incorporate adult learning theories when educating patients
	Day of Procedure


Completion of Pre-Call to patient
	90% Patients Adhere to Instructions

90% of staff incorporate adult learning theories into pre-call education

	4. Results/Outcomes
	Increased adherence to pre-procedure medication instructions
	2 Months after Implementation
	Data on medication adherence, cancelled procedures, complications, or negative outcomes




Measures
Standardization of practice and sustainability will be measured by auditing patient charts of procedures in which the patient’s regular medication regimen was adjusted. Tracking the incidence of negative outcomes, adverse events, and cancellation of procedures due to non-adherence to pre-procedure medication management will be reviewed to ensure that old behaviors by staff making pre-calls have not resurfaced (see Table 5: Outcome Measures). Staff will collect data on specific cases of non-adherence and Quality Assurance Nurses will perform a chart review of those cases. Noted increase in negative occurrences will equate to providing staff education on the updated process. The rate of non-adherence to pre-procedure medication management instructions is predicted to continue to decrease each quarter (see Figure 7: Predicted Trend Per Quarter).
Table 5 
Quality Outcome Indicators, Definition, Formula for Measurement[image: ]
[image: ] Figure 7: Predicted quarterly trend of non-adherence, delays/postponements, or cancelled procedures, and complications.
Data Analysis
	Qualitative and quantitative methods will be used to draw conclusions from the data collected. Quantitative data will include the number of patients who correctly adhere to their pre-procedure medication instructions. The number of cases which are delayed or cancelled due to non-adherence to pre-procedure medication instructions will also be tracked. Other quantitative data that will be tracked include any patients who have an adverse event, disruption during their procedure, or negative outcome due to non-adherence of pre-procedure medication instructions. 
	Qualitative data collected will be in the form of comments by patients and staff relating to their experiences surrounding pre-procedure medication instructions, including the pre-call. Further data will be collected from patients on their level of understanding and degree of how complicated the instructions were. 
Findings from the Study Still in Progress
Nursing staff who participated in phase one of the project have begun to apply the adult learning theories into the endoscopic, pre-procedure phone call. Qualitative data obtained during this phase include nurses’ statements of having positive patient encounters. Nurses sensed an increase in patient’s taking ownership and autonomy, as patients repeated back their specific medication instructions during the pre-call. Nurses felt that educating patients on the risks and what can happen if they do not follow their specific pre-procedure medication instructions will lead to an increase in adherence to those instructions. The project team speculates that a relapse or increase in non-adherence would require further education to nursing staff.
The project team identified a challenge surrounding quantitative data collection, in that nursing staff will need to manually track cases of patients who are non-adherent to their pre-procedure medication management instructions. This will lead to increased labor in data collection and outcome measures. The study has been temporarily put on hold due to the current Covid 19 pandemic situation. Elective surgeries and procedures have been cancelled, including all endoscopic procedures. Data collection to track the number of patients who do not adhere to pre-procedure medication instructions will resume when the outpatient surgical and specialty clinic has resumed performing elective procedures.
Conclusion
The review of non-adherence to pre-procedure medication management instructions has identified that a process improvement must be implemented to reduce the complications associated with medication instruction non-compliance prior to a surgical procedure in the outpatient facility. A literature review revealed the problem was not isolated to this specific outpatient clinic. Discussion regarding the problem opened dialogue for staff to provide input to the problem and be part of the solution to the problem. The microsystem assessed has staff that are vested and have identified the clinical problem as a patient safety concern. Staff are empowered for change and feel that they have an ethical duty to provide safe, competent care to the patients they serve. 
Nursing staff were introduced to the application of adult learning theories which were incorporated into patient education provided during the pre-procedure pre-call. Adult learning theories Mezirow’s Transformative Adult Learning Theory, Kolb’s Experimental Learning Theory, and del Bueno’s theory of Competency-Based Education were theoretical foundations for the project design. These theories were applied in this project to encourage patients to take an active role in their care. Patient education tailored to promote understanding with consideration of culture, values, and experience can improve health literacy and result in improved patient safety, cost savings, and improved outcomes for the overall microsystem as well as each patient.
Staff were educated and pre-call instructions were tailored by staff to include use of what they had learned relating to adult learning theories. The first phase of the process was completed, and staff have begun to track data on any patients who arrive and have a delay, negative outcome, adverse event, or cancelation of their procedure due to medication non-adherence. Data collected will be disseminated upon completion of the project. Due to the increased safety risk related to this problem, further evaluation is warranted. 
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