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Abstract 
Background-In the United States 99% of patients receive opioids as a primary method of pain control both perioperative and postoperatively (Hah, Bateman, Ratliff, Curtin & Sun, 2017). The need for alternative methods to treat patients in pain places increased pressure on CRNAs to explore alternative methods. In 2016, the CDC released guidelines for prescribing opioids for chronic pain; however, the focus on perioperative prescribing has gone without being addressed. Intravenous Lidocaine infusion (IVLI) as part of a multimodal analgesic (MMA) approach has shown favorable results in the reduction of opioid consumption in the postoperative phase of care (Mujukian et al., 2019). IVLI with MMA shows promise because this technique offers an alternative to the current practice that relies heavily on opioids as the primary method for treating patient’s pain intraoperatively.
Design-The DNP project was a quasi-experimental study involving pre and post surveys. This type of design allows for the examination of the relationships between the variables. For this project, the relationship between the independent (educational intervention) and dependent variables (CRNA knowledge and utilization of IVLI) was examined to determine the effectiveness of the educational intervention. 
This study was conducted at a large level I trauma hospital located in an urban area. The study participants included CRNAs that provided direct patient care in the hospital’s main operating room. 
Purpose-The purpose of the project was to identify barriers to the implementation of IVLI, provide an educational intervention on IVLI infusion to CRNAs, develop and introduce a best practice protocol for the use of IVLI as part of MMA to CRNAs at Henry Ford Hospital Detroit Campus. The aim of the project was to bring evidence into practice with the overall goal of decreasing a patient’s exposure to opioids during the intraoperative phase of care.
 Methodology-A mixed methods design where quantitative data analyzed the age range, years of practice and the number of times the IVLI technique was used pre and post intervention. Data was collected from August through October 2020 (pre-intervention survey) and November 2020 through January 2021 (post-intervention survey). Additional qualitative data was analyzed to identify CRNAs attitude, belief, experience, knowledge of the opioid epidemic and willingness to use IVLI as part of a practice change. A meta-analysis synthesized evidence on the use of intraoperative IVLI in patients undergoing abdominal surgery, an additional meta-analysis reviewed barriers to the translation of evidence into practice. An educational intervention was provided via PowerPoint with a handout on IVLI protocol. Assessment of survey responses were compiled, and data was analyzed using Excel version 16.45, and Social Science Calculator, 2021.
Intervention-Educational intervention via PowerPoint on the use of intraoperative intravenous lidocaine infusion accompanied by a practice protocol handout. This lesson was provided online, and a copy of the presentation was sent via email.
Results-Chi square statistic was used for data analysis. More participants expressed a willingness to use IVLI as part of MMA after the educational intervention, five (22.7%) did not use this technique in their practice prior to the educational intervention, and 19 (76%) responded yes to using the technique after participating in the educational intervention (p-value of .000267). The result for age group and years in practice were not significant at p < .05 pre and post intervention.


Implication for practice-The results will benefit and inform the academic community on the need to limit a patients’ exposure to opioids and opioids negative side effects. In addition to facilitating the translation of evidence into clinical practice.
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Introduction
	Since 1999 the use of opioids and deaths associated with opioid use have risen. According to Koepke et al. (2018) overdose related to opioid use has surpassed motor vehicle accidents. Patient’s first exposure to opioids may be during the perioperative period (Koepke et al., 2018). In response to the opioid epidemic in this country, Certified Registered Nurse Anesthetists (CRNA) along with healthcare organizations will need to be leaders in limiting patient’s exposure to opioids during the preoperative, perioperative, and postoperative phases of care. Opioid use and the risks associated with it, spark major concerns for patients in the postoperative phase of care because of increased incidence of pain, postoperative nausea, and vomiting (PONV) as well as the increased risk for ileus (Ahn et al., 2015). These opioid adverse effects have created an increased interest in the use of non-opioid alternatives to treating a patient’s pain during the perioperative period. 
	According to Thota et al. (2019) a call to action has been voiced recently by the several governing agencies, i.e. The American Association of Nurse Anesthetist, The American Society of Anesthesiologists, The Surgeon General, and The Substance Abuse and Mental Health Services Administration to end the opioid epidemic, by reducing a patient's exposure to opioids in the surgical setting. It will require a massive effort to move away from the current practice that relies heavily on opioids to treat patients in acute pain. One strategy suggested is to adopt loco-regional techniques and non-opioid based multimodal pain management, where opioid use is completely eliminated (Thota et al., 2019). This new and emerging technique called opioid free anesthesia (OFA) was introduced in 2012, it included a combination of drugs, multimodal anesthesia (MMA) with different mechanisms of action to achieve general anesthesia without the use of opioids. Each medication is used in conjunction with one another to attenuate the pain associated with surgical stimuli on a specific portion of the pain pathway. The use of these medications reduced opioid requirements by 20-50% in the postoperative phase of care (Thota et al., 2019). 
Background
Grundy et al. (2021) stated that through the 1990s and 2000s, opioid manufacturers aggressively promoted and heavily marketed opioid medications, particularly for chronic, non-cancer pain, despite the scarcity of evidence on their safety and efficacy for long-term use. Van-Zee (2009) reported that in 1996 Purdue Pharma introduced a sustained-release oxycodone preparation (OxyContin) in the United States. The sale of oxycontin reached nearly $3 billion (over 14 million prescriptions) by 2002. The high availability of OxyContin correlated with increased abuse, diversion, and addiction, and by 2004 OxyContin had become a leading drug of abuse in the United States. Van-Zee (2009) continued to explain that the focus of Purdue's marketing plan was to target the least discriminant prescribers (Grundy et al., 2021). OxyContin's manufacturers aggressively marketed towards these high-prescribing physicians and released information that the medication was best suited for the treatment for non-cancer-related pain due to its low-risk for iatrogenic addiction (Van Zee, 2009). As a result of the Patient Protection and Affordable Care Act in 2010, the Department of Health and Human Services (HHS) enlisted the Institute of Medicine (IOM) to declare pain as a public health problem. Acting through the National Institutes of Health (NIH), HHS asked the IOM to assess the state of the science regarding pain research, care, and education and to make recommendations to advance the field ("Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and Research", 2016).
In 2010, the CDC declared the opioid crisis an epidemic and released guidelines for prescribing opioids for chronic pain; however, the focus on perioperative prescribing has gone without being addressed. Koepke et al. (2018) stated that opioids are used more frequently than needed due to the increasing use of quality metrics that use pain control as a measure of quality and patient satisfaction. A study by Chia et al. (1999) stated that although side effects of opioids are significant, patients that received opioids as a primary mode of pain control required an increased number of opioids postoperatively. The requirement for increased postoperative opioids is a result of acute tolerance to the effects of opioids. The loss of efficacy may be a result of opioid hyperalgesia. Opioid hyperalgesia is defined as a state of nociceptive sensitization caused by exposure to opioids (Chu et al., 2008). 
Acute tolerance and hyperalgesia have been identified as two phenomena related to increased dosing of opioids over time. In other words, the more opioids given intraoperatively the more are required postoperatively (Koepke et al., 2018). Hyperalgesia results in more patients being discharged on prescription pain medications such as opioids. Hyperalgesia was not believed to be problematic because the school of thought was that the development of addiction was rare in medical patients with no prior history of addiction (Koepke et al., 2018).  However, recent studies suggest there is a direct link between naïve opioid patients ultimately becoming chronic opioid users (Brummett et al., 2017). Multifaceted factors contributing to the issue include the prescribing patterns of primary care providers (PCPs), requirements from the Joint Commission for Accreditation of Healthcare Organizations (JCAHO) to treat pain. The American Pain Society’s declaration that pain should be assessed vigorously and treated as the fifth vital sign, the encouragement from other federal agencies and pharmaceutical companies that encouraged the use of narcotics to treat chronic pain are also listed as contributing factors that lead to opioid addiction (Alam & Juurlink 2016). 
Significance 
In the United States 99% of patients receive opioids as a primary method of pain control both perioperative and postoperatively (Hah, Bateman, Ratliff, Curtin & Sun, 2017). Unfortunately, for over half of postsurgical patients their pain is only adequately relieved, and of these patients, 88% of them report their pain to be moderate to severe (Mackey, 2014). The management of acute postoperative pain remains a significant challenge for CRNAs, physicians, and all those involved with patient care (Gan et al., 2018). In the study by Gan et al. (2018), 95.8 % of physicians reported prescribing opioids as the main drug of choice for treating patients in pain after having surgery without regard to the risk for addiction. Han et al. (2017) stated that 60% of people receiving 90 days of continuous opioid therapy remain on opioids years later. Approximately 80 percent of people who use heroin first misused prescription opioids (CDC WONDER, 2021). 
In 2019, nearly 50,000 people in the United States died from opioid-involved overdoses (CDC WONDER, 2021). The approximate total of 63,632 deaths reflected a rate of 19.8 per 100,000 persons. Although deaths might have involved more than one drug, prescription and/or illicit opioids were involved in 66.4% (42,249) of these drug overdose fatalities (Florence et al., 2016). 
According to CDC WONDER (2021) in 2018 Michigan’s drug overdose rate averaged 78%, a total of 2011 deaths (a rate of 20.8).  At least one opioid was involved. Among opioid-involved deaths, 633 (a rate of 6.5) involved heroin and 556 (a rate of 5.6) involved prescription opioids. Fatalities involving synthetic opioids other than methadone (mainly fentanyl and fentanyl analogs) continued to rise to 1,531 (a rate of 16.0). 
Opioid overdose is a serious public health problem with a tremendous burden on healthcare, addiction treatment, and the criminal justice system. The Centers for Disease Control and Prevention estimates the total “economic burden” of prescription opioid misuse alone in the United States is $78.5 billion a year (Florence et al., 2016). 
Lidocaine in the form of a bolus and infusion offers an alternative to the use of opioids for pain control when included as part of a multimodal approach to anesthesia (Ahn et al., 2015; Bakan et al., 2015; Boysen et al., 2018; Tikuisis et al., 2014; Tauzin-Fin et al., 2014; Yon et al., 2014; Zhou et al., 2017).  Lidocaine is a sodium channel blocking amide type of local anesthetic that was first discovered in 1943, and introduced in 1949. Lidocaine had documented benefits of analgesia, anti-hyperalgesia, anti-inflammatory properties, fast recovery, reduction of hospital stay, and reduction in time for bowel recovery (Mujukian et al., 2019). Lidocaine analgesic effects can extend for months following surgery, possibly due to sustained concentrations of lidocaine in the cerebrospinal fluid (Tsai et al. 1998). Studies suggest a reduction in central sensitivity and hyperalgesic pathways, inhibition of N-methyl-D-aspartate (NMDA) receptors, and a decrease in inflammatory biomarkers as contributing mechanisms (Hollmann & Durieux 2000). The mechanism of action, like other local anesthetics, binds to the intracellular portion of the sodium channels and blocks sodium influx into nerve cells, which prevents depolarization. Lidocaine binds to alpha 1 acid glycoprotein and is metabolized by the liver. Onset and the duration of lidocaine is 1 minute with elimination half-life being 1.5-2 hours.
 MMA consists of hypnotics (midazolam), N-Methyl-D-Aspartate (NMDA) antagonists (ketamine), local anesthetics (xylocaine), anti-inflammatory drugs (dexamethasone), nonsteroidal anti-inflammatory (NSAID) (ketorolac), and intravenous acetaminophen and alpha 2 agonists (dexmedetomidine). Each medication is used in conjunction with one another to attenuate the pain associated with surgical stimuli on a specific portion of the pain pathway. 
The importance in using IVLI as part of an MMA is with the control of nociception response and pain. Two types of nociceptive pain exist; somatic (localized, present in the skin, tissue, muscles, or bones) and visceral (diffuse, originating from deep inside the body). Nociception is the propagation through the sensory system of potentially noxious and harmful stimuli, whereas pain is the conscious perception of nociceptive information (Brown et al., 2018).  The greatest benefit of perioperative lidocaine infusion was seen in patients undergoing laparoscopic and open abdominal surgery (Weibel et al., 2018). Additional benefits of intravenous lidocaine are that it is inexpensive, easy to inject, and relatively safe to use (Ahn et al., 2015). All of these benefits resulted in fewer harmful outcomes and improved the post-surgical experience for patients. 
Problem
Patients undergoing major intra-abdominal surgeries, such as colon resection, face the 
challenge of postoperative pain control, return of bowel function, postoperative ileus, and PONV (Weibel et al.,2018). As an adjunct to MMA, IVLI in colectomy patients has been shown to decrease postoperative pain, opioid consumption, postoperative ileus, decreased incidence of PONV, and length of hospital stay (Dunn and Durieux, 2017).  Brown, Pavone, & Naranjo (2018) stated that while opioids are the most effective antinociceptive agents, they have undesirable side effects, including respiratory depression, nausea, vomiting, urinary retention, constipation, ileus, and pruritus and are highly addictive. Over reliance on opioids has certainly contributed to the opioid epidemic in the United States (Brown et al., 2018). This over reliance on opioids has created a need for practicing CRNAs’ to research and utilize alternative anesthesia techniques to minimize a patient's exposure to opioids preoperatively, perioperatively, and postoperatively. 
There is decreased awareness among CRNA’s regarding the use of OFA with intraoperative IVLI as part of MMA. The evidence points toward the benefits of IVLI as part of MMA, yet there is a slow uptake of IVLI as part of MMA into practice by CRNAs’ (Mohsen et al., 2016). According to Mohsen et al., (2016) a concerted effort is necessary to reeducate nurse anesthetists and the entire perioperative staff to move away from opioids as a first line treatment of acute and chronic pain in surgical patients. 
Clinical Question
The project addressed the following clinical question: For CRNAs that deliver anesthesia in the operating room specifically in patients having major intraabdominal surgery, will an educational presentation based on EBP increase anesthesia provider knowledge, 
and use of OFA with IVLI as part of MMA?
Literature Review and Synthesis
	A literature review presented as a matrix (Appendix A) was conducted to show the relevance and benefits of OFA with IVLI as part of an MMA to treat patients in pain during preoperative, perioperative, and postoperative phases of care. 
The OFA with IVLI as part of MMA technique was aimed at decreasing a patient’s exposure to opioids. Adverse effects are associated with opioids (Weibel et al., 2018). An assumption can be made that if exposure to opioids is decreased then a patient’s postoperative experience will be more favorable. The literature search was completed utilizing Google Scholar, Science Direct, PubMed, and Cochrane electronic databases through the University of Detroit Mercy Library. Search dates were from 2013-2019, articles written in English from any country, and other filters included full-text and free journal articles of any design. The search terms used were anesthesia, Certified Registered Nurse Anesthetist, perioperative lidocaine infusion, opioid, opioid free anesthesia, opioid epidemic, multimodal anesthesia, postoperative pain, the return of bowel function, surgery, adult patients, barriers, strategies to overcome barriers, implementation, evidenced based practice, clinical guidelines, change, behavior, translation of science, and practice. According to Ljungqvist, Scott, & Fearon (2016) the several undesirable side effects of opioids and recent opioid epidemic have catalyzed efforts to develop new balanced anesthesia paradigms, which reduce or eliminate opioid use. The American Association of Nurse Anesthetists share in the concern of increased drug use and deaths associated with this epidemic (A Holistic Approach to Pain Management: Integrated American Association of Nurse Anesthetists 2016). The future requires change. CRNAs play a key role in the shift toward helping to prevent the reliance on opioids by utilizing a patient-centered multimodal approach for the treatment of pain during the preoperative, perioperative, and postoperative phases of care (Schoneboom et al., 2016).  
	The review of the literature indicates that the use of opioids results in several adverse effects including nausea vomiting, constipation, and overall unsatisfactory postoperative recovery (Weibel et al., 2018). According to Weibel et al. (2018) in clinical practice the management of postoperative pain continues to be less than acceptable in a number of cases. There are several concepts noted as a review of relevant evidence. In all studies, pain was the primary outcome measured. Secondary outcomes measured were bowel function, and PONV.
	The search resulted in 12 articles that met the criteria. One was excluded because its date fell outside of criteria, and two were excluded that did not contribute to the support of evidence into practice. Five articles were randomized controlled double-blind placebo studies; one was an observational controlled study, one was a case study consisting of two patients, one was a historical prospective quality improvement study, one was a randomized parallel group single center study, and one meta-analysis. In six of the studies patients underwent abdominal surgery, and in one study the patients were having a nephrectomy. All studies used patients with similar demographics, age, weight, health history, and anesthesia risks. The population in all studies were adults of 18 years of age or older, male and female who had an American Society of Anesthesiology (ASA) physical status classification of two which signified a patient with mild systemic disease. Exclusion criteria were similar, including no previous history of opioid use. Because of the design of the studies, the sample sizes were smaller. The sample sizes ranged from 2 to 80 patients. Patients in all studies were divided into two groups. Group one (the control group) received an opioid-based anesthetic to treat intraoperative pain while group two (the experimental group) received OFA with IVLI as part of an MMA. 
Quality of Research
A primary investigator reviewed and appraised research for its quality using the Nursing Melnyk Level of Evidence (LOE) Pyramid ( see Figure 1). Melnyk created this scale for nursing research, incorporating a variety of research designs. Research studies are ranked according to the strength of its design (Melnyk 2021). The levels are from I through VII (highest to lowest LOE). The articles were appraised and leveled, with the results listed in the column underneath the type of the study design (see Appendix A). The primary consideration for study inclusion was based on the value of information the study provided for this project. Additionally, methodological rigor and limitations of each individual study was considered.

Figure 1.
Melnyk Levels of Evidence
[image: ]
Pain
Ahn et al. (2015) stated that IVLI is an inexpensive, easy to inject, and relatively safe drug. Lidocaine is shown to have analgesic, anti-inflammatory properties as well as fast recovery, reducing hospital stay and the time for bowel function recovery (Grigoras et al., 2012). Many of the studies showed favorable results with IVLI as part of an MMA in the amount of 1.5-2mg/kg/hr. with a bolus amount at induction of anesthesia of 100mg (Ahn et al., 2015; Bakan et al., 2015; Boysen et al., 2018; Tikuisis et al., 2014; Tauzin-Fin et al., 2014; Yon et al., 2014; Zhou et al., 2017). Because of the pharmacokinetics of lidocaine, it should be used with caution in the elderly, as well as in patients with impaired hepatic, renal, and heart failure. A major safety concern was combining IVLI with other liposomal local anesthetics, like bupivacaine used in abdominal surgery and transverse abdominis plane blocks for pain control (Butterworth, 1990). The use of both drugs simultaneously can lead to cardiac toxicity; therefore, lipids should always be on hand to ensure patient safety at all times.
Bowel Function
	Opioid consumption, visceral inflammation secondary to surgery, and postoperative sympathetic stimulation are factors associated with the development of postoperative ileus (Kurz, & Sessler 2003). Return of bowel function was measured in three of the nine studies reviewed.  IVLI infusion affected the return of bowel function in a favorable way in all three studies considered (Brandal, et al., 2017, Taizin-Fin et al., 2014; Tikuisis et al., 2014). Tikuisis et al. (2014) postulated that this positive effect on return of bowel function was due to the anti-inflammatory effects of lidocaine. The infusion dosage listed in the study for avoiding toxicity was 1.5mg-2mg/kg/hr. 
Postoperative Nausea and Vomiting
	In five of the studies, a review of IVLI and its impact on PONV was concluded. Ziemann-Gimmel et al. (2014) compared postoperative nausea and vomiting among bariatric surgery patients. Patients were randomized into two groups. The first group received OFA. The second group of patients received volatile –opioid anesthesia. Although IVLI infusion was not used, the decrease in incidence of PONV was significant in the non-opioid technique. This supported the use of an opioid free anesthetic. According to Ahn et al. (2015) PONV contributed to the dissatisfaction of patients undergoing an elective surgery. PONV can contribute to delays in the hospital discharge time and prolong the return to daily life. Several of the studies supported the use of OFA with IVLI as part of an MMA. (Ahn et al., 2015; Bakan et al., 2015; Tauzin-Fin et al., 2014; Tikuisis et al., 2014).
	Grol and Wensing (2004) stated that significant gaps exist between current evidence and current clinical practice. Furthermore, the researchers indicated, the time it takes to implement a research finding into clinical practice is more than 17 years. Although research may exist that should be translated into practice, the time it takes to deliver these research-based interventions to patients takes too long. The second part of this review will focus on identifying barriers to clinical use of evidenced based practice (EBP). 
Barriers to Implementation of EBP
	The second literature review (Appendix B) resulted in 10 articles based on search criteria that utilized Google Scholar, Science Direct, PubMed, and Cochrane electronic databases through the University of Detroit Mercy Library. Search dates were from 2013-2019, and included articles from any country. Search terms included barriers, facilitators, EBP, EBCP, overcoming barriers to clinical practice, knowledge, translation of evidence, nursing, practice protocol, and patient outcome. The number of articles eliminated was five because they were either out of the date range or were irrelevant. Three articles were literature reviews, one was a context analysis; and one was a clinical practice discussion paper. All articles discussed the barriers to change and the need to understand behaviors associated with change. The barriers were associated with individual and organizational beliefs and practices. In order to bridge the gap and overcome barriers an understanding of change theory is necessary.  
Lack of Knowledge
	New clinical knowledge is being published at a rate at which clinicians are not able to keep up and therefore their knowledge of new development lag. In the era of technology when information is easily available, the dissemination of new information is inconsistent. After the surveys were sent to clinicians, it was concluded that practitioners were less likely to adopt a guideline if they were not comfortable enough with knowledge necessary for implementation (Curtis et al., 2017; Li, Cao & Zhu 2019; Lizarondo et al., 2019). The consensus in three out of five articles resulted in the need for initiatives to be made in the area of education, retraining, and organizational support to overcome this barrier.
Lack of Time
	Studies reported that barriers to EBP among those that work in large busy environments with heavy workloads, are less likely to implement research into clinical practice (Curtis et al., 2017; Li, Cao & Zhu 2019).  Two articles identified a lack of time as an environmental barrier that contributed to practitioners applying EBP.  
Tailored Interventions to Overcome Barriers
	In the literature review by Baker et al. (2015) barriers to EBP and clinical practice were identified by observation, focus groups, discussion, surveys, and analysis of organizations. After investigation into factors that explained current professional practice, tailoring interventions to identify barriers can change professional practice. Therefore, policy support from stakeholders, administrators, and leadership regarding staff to patient ratios, supplemental resources, and additional support staff were ways to overcome these barriers. Tailoring interventions will likely improve professional practice more so than no intervention or dissemination of guidelines.
	Decision-making is not something that should be based on random acts or thoughts. The transfer of knowledge by way of guidelines should direct decisions by healthcare providers at every turn in clinical practice (Muche-Borowski et al., 2015). These guidelines should be rooted in the process of theory, analysis, experience, and joint responsibility with the aim of quality improvement, as well as improved patient outcomes, and should guide behavior (Muche-Borowski et al., 2015).
Project Purpose
An opportunity exists to improve patient outcomes by decreasing exposure to opioids for pain control in patients having abdominal surgery. The purpose of the project was to identify barriers to the implementation of IVLI, provide an educational intervention on IVLI infusion to CRNAs in order to increase anesthesia provider knowledge, develop and introduce a best practice protocol for the use of IVLI as part of MMA for CRNAs at Henry Ford Hospital Detroit Campus. The overall goal of the project was to bring the best research evidence into practice. 
Theoretical Framework
Lewin’s Change Theory (see Figure 2) addresses from a practitioner’s perspective how to change the way CRNAs view the translation of evidence into practice. OFA is an initiative in response to the increased costs of opioid addiction in the healthcare system. Lewin’s Change Theory as a framework for behavioral change is relevant because a gap exists between what is best and what is actually done regarding patient care. Lewin’s Change Theory addresses how to change the way CRNAs view a new way of practicing anesthesia and what can be done to minimize the resistance to change. There were driving forces which were reasons driving the need to change, an unfreezing of current practice which was opioid based anesthesia i.e., status quo. The change or moving phase is when communication, tailored interventions to overcoming barriers, reinforcing education on the topic, and leadership support serve as a catalyst for getting CRNAs’ involved, engaged, and empowered so that they feel a part of the change process. These processes served as a way to overcome the resisting forces. So, if the driving forces and benefits of change are stronger than the resisting forces, the outcome will be positive and change occurs.  The opposite will also be true, because if there are no systems in place to overcome the resistance to change then the status quo will remain. The success of this project evidenced by CRNAs adopting the use of OFA with IVLI as part of MMA served as the refreezing stage to change. 
Figure 2.
Lewis’s Change Theory
[image: A Comprehensive Guide to Lewin's Change Model | by Warren Lynch | Medium]





Organizational Assessment
A strength, weakness, opportunity and threat (SWOT) analysis (see Figure 3) was conducted at the Henry Ford Health System, Detroit campus. The hospital’s anesthesia department was the site for this DNP project. The results of the SWOT analysis identified the need for an educational intervention regarding the use of intraoperative IVLI by CRNAs. Henry Ford Health System (HFHS) is an academic level one-trauma hospital consisting of 847 beds. The hospital was chosen because of the variety of surgical cases and patient population. At the time of this project the anesthesia practice model for the majority of CRNAs relied heavily on opioids as the first line drug for treating pain. The University of Iowa Tool 7.1 (see Appendix C) was used to determine the need for a practice procedure change. The tool outlines if an evidenced based practice procedure is needed. 
As stated in the Henry Ford Department of Anesthesiology, Pain Management and Perioperative Medicine Strategic Plan, “leadership and collaboration will be the basis for continual quality improvement in the clinical and scholarly activities of the department; thus, ensuring dedication to the vision of our health system”. Because the department lacks a protocol and anesthesia providers are deficient in knowledge regarding IVLI, this project is supported by the CRNA manager (Appendix K) and division head (Appendix L) and is in line with the mission and vision of the department. Both leaders served as members of the team that also included the primary investigator, and committee chair. 
Figure 3. 
SWOT Analysis Henry Ford Health System, Detroit Main Campus
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Cost Effectiveness of OFA with IVLI as part of MMA
Implementation of IVLI when compared to the cost of fentanyl, initially seems cost prohibitive. After consulting with a clinical pharmacist within the facility, the cost of 2 grams in 250 ml premixed lidocaine bag is $204.30, and 2% lidocaine in 5 mls ranges from $29.64 to $66.30. The average wholesale cost of lidocaine is illustrated in table 1 with the average cost of Fentanyl is illustrated in table 2. However, when considering the financial burden on healthcare being billions of dollars per year, this disparity in costs seems insignificant.
Table 1.
Price for 2% Lidocaine HCl injectable solution from $53.35 for 500 milliliters
	Quantity
	Per unit
	Price

	250 (25 x 10 milliliters)
	$0.35
	$87.80

	500 (25 x 20 milliliters)
	$0.11 – $0.19	
	$53.35 – $96.68

	1250 (25 x 50 milliliters)
	$0.14
	$171.33


Note.
Adopted from 
ttps://www.drugs.com/price-guide/fentanyl
Table 2. 
Price for fentanyl injectable solution from $21.76 for 20 milliliters

	Quantity
	Per Unit
	Price

	10 (10 x 1 milliliters)	
	$2.81
	$28.06

	20 (10 x 2 milliliters)	
	$1.09 – $1.35	
	$21.76 – $26.99

	25 (25 x 1 milliliters)	
	$0.89	
	$22.20

	50 (10 x 5 milliliters)	
	$0.52 – $0.82	
	$25.88 – $40.95


Note.
Adopted from https://www.drugs.com/price-guide/fentanyl
Dzwończyk, Weaver, Puente, & Bergese (2012) conducted an economic study to determine the financial implications of providing surgical patients with PONV prophylaxis. The goal was to increase patient satisfaction, and minimize postoperative complications, primarily PONV. The researchers investigated the cost of treating patients that returned to the hospital because of PONV. It was concluded that PONV is consistent in contributing to a patient’s undesirable experience in addition to adding a financial burden on hospitals by way of treatment of those patients that return to the hospital. The researchers reviewed 28 patient charts and concluded that the total billable charges for PONV for these returning patients was $83,674; the total reimbursements were $25,816 yielding a 31% reimbursement rate. The total hospital expenses were $24,123 yielding a net hospital profit of $1693. The average hospital cost and charge per antiemetic drug dose was $0.304 and $3.66 (Dzwończyk, Weaver, Puente, and Bergese 2012). 
Shafi et al. (2018) determined that opioid related adverse drug events (ORADE) were associated with a 2.9% increase in absolute mortality, an $8225 increase in cost for the index hospitalization, and a 1.6-day increase in length of stay for the index hospitalization. The study concluded that of the 135,379 patient charts reviewed 14,389 (10%) experienced adverse opioid drug events. Opioid-related adverse drug events and their association increased inpatient mortality, discharge to another care facility, length of stay, cost of hospitalization, and 30-day readmission.
 (Elvir-Lazo et al. (2020) concluded that PONV and postoperative pain continues to be a challenge for patients, and can delay discharge from the hospital following surgery.  What they suggested is that there are multifactorial causes of PONV and postoperative pain that all resulted in increased financial burden of hospitals and patients. The routine opioid use during perioperative phase of care was identified as a primary cause (Elvir-Lazo et al., 2020). 
Illustrated in table 3 is a comparison of the daily costs associated with inpatient hospital stay. The table compares the cost between nonprofit and for-profit hospitals in the United States and Michigan. Evidence points to the financial advantages associated with reducing a patient’s exposure to opioids as it is a contributing factor that leads to PONV, delayed discharge, postoperative pain, cost of hospitalization, and 30-day readmission. The cost burden when treating patients that have adverse effects regarding opioids versus the cost burden of OFA is incomparable as it relates to hospital stay and treatment of PONV in the United States and Michigan.
Table 3.
Average Daily Cost of Hospital Stay
	Average Daily Cost of Hospital Stay
	 Non-Profit Hospital
	For-Profit Hospital
	 State/Local Government Hospital

	United States
	$2,488
	$1,889
	$2,052

	Michigan
	$2,298
	$2,200
	$1,366



Note. 
Adapted from https://www.kff.org/health-costs/state-indicator/expenses-per-inpatient-day/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D (Kaiser family foundation, 2019)
Sources
1999 - 2018 AHA Annual Survey, Copyright 2019 by Health Forum, LLC, an affiliate of the 
American Hospital Association. Special data request, 2019. Available at http://www.ahaonlinestore.com.
Project Design
	This DNP project used a quasi-experimental study involving pre and post surveys. This type of design allows for the examination of the relationships between the variables.
For this project, the relationship between the independent (educational intervention) and
dependent variables (CRNA knowledge and utilization of IVLI) were examined to determine the effectiveness of the educational intervention. 
According to Knighton et al. (2019) the Iowa EBP Model (see Figure 4), allows for adherence to evidence-based clinical practice and is linked to better care quality and improved health care outcomes. Knighton (2019) stated that evidence-based clinical practice (EBCP) as illustrated in figure 5, is based on best research evidence (found in health sciences literature) used to guide decision making, clinical expertise (what the health care provider knows), and patient values (what the patient wants and believes) to create a plan of action regarding patient care. Evidence-based practice is an umbrella term that covers evidence-based medicine, evidence-based dentistry, evidence-based public health, evidence-based nursing and is appropriate for this project (Knighton et al. 2019).    
    	Translation and dissemination of evidence is a critical step for implementing practice change (Schaffer et al., 2013). There are five steps to EBP, and are displayed in figure 4 (Lobiondo-Wood & Haber, 2019, pp. 14). There are several issues that can trigger a project. Issues can be problem or knowledge focused concerning patient outcomes, clinical, organizational, national or state level focused; data or new evidence care issues (Buckwalter et al., 2017). These triggers create a process of questioning current practice that creates a culture of inquiry and is the foundation for developing a learning environment in healthcare systems (Cullen et al., 2017).  There were several triggers that prompted this project including: The opioid crisis, it is a significant problem facing the nation today; the call to action by healthcare governing bodies and anesthesia providers; research demonstrating a lack knowledge regarding alternative methods for treating patients in pain; OFA with IVLI as part of MMA as an emerging technique new to anesthesia providers; the absence of a practice protocol for use of IVLI for intraoperative pain control, and research suggesting that CRNAs are not utilizing recommended strategies and interventions to reduce a patient’s exposure to opioids during perioperative period.		The process begins with inquiry then formulating an answerable question. Because this project is problem focused, my answerable question is pertaining to the use of OFA with IVLI as part of MMA. The review of current literature provides adequate research in support of this technique. However, data from this project's pre intervention survey indicated that the majority of CRNAs are not using this technique. The critical appraisal of evidence is next. Critical appraisal appraises the validity and relevance of evidence. A literature review matrix was created to synthesize, structure, and systematically review current literature so best practice can be implemented based on evidence. Following appraisal was application, which may be defined as integrating the results with clinical expertise, patient values, and local conditions to change practice coupled with the best available evidence (Lobiondo-Wood & Haber, 2019, pp. 14). The application of current literature was the foundation of this project. The implementation of this EBP was centered on best practice research. The final step in the process was evaluation of the effectiveness of the process to determine if the use of the best available research evidence was applicable (Brown 2014). Post intervention surveys were used to evaluate if CRNAs knowledge and use of IVLI increased.






Figure 4.
Iowa Evidence Based Practice Model
[image: ]
Figure 5
Evidence Based Clinical Model
[image: ]
Methods
	As a result of Corona Virus Disease (COVID-19) restrictions and social distancing, in person presentations were not allowed. The setting took place via an online PowerPoint presentation with media voice file inserted and a practice protocol handout. Included in the convenience sample population were CRNAs at the Detroit main campus, HFHS. The population included CRNAs that provided direct patient care in the main operating room. 
Review of Literature
	A literature review was performed on the use of intraoperative IVLI in patients undergoing abdominal surgery, an additional literature review was on barriers to the translation of evidence into practice. Data extraction included a synthesis of current evidence to categorize themes used to guide this DNP project.
Pre and Post Intervention Surveys
	The total number of CRNAs in the department is 70 that provide anesthesia in the main operating room. On average, the main operating room requires 38-42 CRNA providers per day. The implementation of this project happened over six months in an attempt to include as many CRNAs as possible because of complexity of schedules and vacation. A total of 70 pre and post-intervention surveys were sent by a third party to CRNAs on the department’s roster. The employment status ranged from full time to contingent. Data collection that included a consent script (see Appendix D) was via Likert scaled pre intervention survey (see Appendix E), and post intervention survey (see Appendix F) that included questions to gauge attitudes, values, and opinions of CRNAs concerning the use of intraoperative IVLI and the number of times IVLI is used as part of their anesthesia practice. 
Educational Intervention via PowerPoint/Practice Protocol
	Once the pre-intervention surveys were returned to third-party and de-identified, an educational PowerPoint and practice protocol handout about the use of intravenous IVLI was forwarded to each individual CRNA via email. This process happened over a three months period from August 2020 to November 2020. A follow up email was sent to the CRNAs with a post intervention survey attached. Information was analyzed for statistical significance. A conclusion was made as to whether or not the educational intervention was successful in increasing the knowledge base, use of intraoperative IVLI, and willingness of participants to implement this technique as part of their practice. 
Participant Incentive
           Participation was incentivized by offering a $100 gift card to those that completed the pre and post survey. The participants were instructed to write their names on cards and place them in a sealed envelope that was held by a third party. The drawing will take place once all criteria for graduation is met.
Implementation
	Implementation began after IRB approval from HFHS (see Appendix G), Detroit Campus and the University of Detroit Mercy (see Appendix H). 

Step 1. A pre-intervention survey was sent to individual emails via an electronic link to CRNAs in the department to identify demographics, age, years of experience, opinions, behavior, perceptions, willingness, and any barriers regarding the use of intraoperative IVLI infusion. The survey was multiple-choice using the Likert scale to measure responses. The pre-intervention survey  included quantitative data intended to quantify attributes, attitudes, behaviors, and other defined variables with the purpose of answering the clinical question, accepting or rejecting the hypothesis of a specific phenomenon by contextualizing the data obtained via surveying the study sample. 
	Step 2. The educational intervention was based on the evidence from literature review concerning the clinical use of an intraoperative IVLI infusion guideline/protocol (see appendix I). Guideline/protocol included the definition of pharmacology, application, and dosing requirements for intraoperative IVLI. The educational intervention presented to the CRNA group was delivered via PowerPoint presentation with a voice file presented with a handout.  
	Step 3. A post intervention survey was issued to CRNAs in the anesthesia department via email to evaluate their knowledge and use regarding IVLI as a result of the educational in-service. The survey returned zero responses. Due to lack of response to post-intervention surveys via email, surveys were converted to paper surveys and placed in a manila folder in the CRNA break room to be filled out by CRNA. This room is only accessed by CRNAs with the code for entry. CRNAs were instructed to fill out the surveys anonymously and place it in a sealed envelope which was then placed in the manila folder to be collected at a later date. The survey included open-ended questions to gather qualitative data on the overall experience. 
	

Ethical Considerations
 	The pre/post surveys were sent to individual CRNAs via Microsoft Teams to their emails by way of a third party who protected the anonymity of participants. This third party was not a 
	The pre/post surveys were sent to individual CRNAs via Microsoft Teams to their emails by way of a third party who protected the anonymity of participants. This third party was not a part of the study. The primary investigator did not have access to any identifiable information. 
	The results were stored in a folder on DNP students’ computer with two-step authentication required. This fulfilled IRB requirements for safeguarding any participant information. No patient information was a part of this DNP project. All information will be destroyed after graduation criteria is met from the University of Detroit Mercy. No harm to participants, physical or emotional was a result of this project.
Results
Data Analysis
	A total of n=22 participants responded to the pre intervention survey and n=25 responded to the post intervention survey. The pie charts show in proportions the pre intervention survey responses from CRNAs regarding the opioid epidemic, their knowledge of IVLI technique, their willingness to try IVLI, how interested they are in learning about this technique, and if they feel barriers exist to the adoption of OFA with IVLI as part of an MMA (see Figure 6). The years in practice, age of CRNAs and use of intraoperative IVLI infusion were compared in both pre- and post-intervention. Qualitative data analysis software tools used were Excel (Version 16.45), and Chi-Square Test Calculator (Social Science Statistics, 2021) for categorical variables.


Figure 6.
Pie Charts CRNA Pre Intervention Survey Responses
[image: How serious of a problem is the opioid epidemic? (preintervention)][image: How significant of a role does the intraoperative anesthetic technique play in postoperative pain control following abdominal surgery? (preintervention)]

[image: What is your current knowledge of intraoperative intravenous lidocaine infusion as an alternative to opioids, for pain control in abdominal surgery? (preintervention)][image: Would you consider this intervention (intraoperative intravenous lidocaine) as part of your anesthesia practice? (preintervention)]
[image: In your clinical judgement, are there potential barriers to your use of intraoperative intravenous lidocaine infusion in abdominal surgery?(preintervention)][image: How interested are you in learning about this technique as an alternative to opioids for controlling intraoperative pain in abdominal surgery? (preintervention)]
Chi Square Test
A chi-square test of independence was performed to compare the group which filled out pre- and post-intervention on age group, years in practice (see Figure 7), and the frequency of IVLI usage. There was no significant difference in years of practice between pre and post intervention respondents X2 (4, N = 47) = 5.6994, p = .224429).
Figure 7.
CRNA Years in Practice Pre- and Post-Intervention
[image: ]
	A chi-square test of independence showed that there was no significant association between age groups (see Figure 8) and pre- and post-intervention, X2 (2, N = 47) = 5.1294, p < .076942.
Figure 8.
Age Groups of CRNAs
[image: ]
A chi-square test of independence showed that there was a significant association between the use of intraoperative IVLI infusion (see Figure 9) pre intervention and post intervention as a result of the CRNA educational presentation, X2 (1, N = 47) = 13.2902, p < .000267.
Figure 9.
CRNAs use of IVLI Pre-and Post-Intervention
[image: ]
A simple bar chart (See figure 10) displays the percentage of CRNAs that felt the educational intervention directly affected their knowledge level and use of the IVLI as part of an MMA. 
Figure 10.
CRNA knowledge and use of IVLI as a result of Educational Intervention
[image: ]
Discussion
Although the topic of OFA is emerging, before this EBP there was not a practice protocol available to facilitate the use of this technique for the CRNAs in the anesthesia department. The expected outcomes were to increase provider knowledge, create a practice protocol as an educational resource that was user friendly based on EBP, and identify any barriers to the use of IVLI. The adherence to implementing EBCP is a very important element to advancing the quality and safety of the care that is offered to patients by the caregivers and the health care system (Knighton et al., 2019). Given the statistical significance of the educational intervention presented in this EBP project, one way to increase the translation of evidence into practice is supported. Anesthesia providers are very informed in the area of pain and pain control. As a result of the rising tide of chronic opioid users, opioid addiction and opioid deaths in the United States, a call for change is underway. In the past, anesthesia relied on opioids as the primary method for controlling pain, but now with several randomized controlled trials (RCT) available (see Appendix A), anesthesia providers can continue to research alternative methods to treating patients in pain, while continuing to provide a safe and quality anesthetic. The majority of studies included in the literature review of OFA with IVLI as a part of MMA support the use of this technique with patients. The most profoundly favorable outcomes were postoperative pain, incidence of postoperative nausea and vomiting, return of bowel function, and length of stay in the hospital after surgery. 
Pre-Intervention Survey 
It is difficult to determine the beliefs, and practice habits of every CRNA in the HFHS main campus anesthesia department. The results of the pre intervention surveys show the proportion of CRNAs beliefs regarding the importance of the opioid epidemic 13(59.1%). The majority of CRNAs reported feeling the opioid epidemic is a significant problem. This served as a basis for which trajectory this project would take. The study results showed that CRNAs were at least open to changing the way they practice currently. Current knowledge of IVLI as reported by CRNAs was 6 (27.3%), with 16 (72.7%) willing to learn about the technique. Over half of those that filled out the pre intervention survey, 12 (54.3%) were willing to consider incorporating this technique into their practice.
Barriers To IVLI 
	Another finding from the pre-intervention survey revealed that 13 (59.1%) felt there were barriers to using OFA with IVLI as part of MMA. The responses from CRNAs are listed in the following section. According to Mohsen et al. (2016) there are many factors influencing the adoption of EBP in nursing practice. The majority of articles reviewed suggest that an understanding of individual beliefs toward change is essential in changing the behavior of practitioners and overcoming barriers to change (Mohsen et al., 2016; Lizarondo et al., 2019; Curtis et al., 2017) Certain themes have been identified as primary barriers to practice change. Tailoring interventions in response to the identified themes will strengthen the benefits associated with the use of a IVLI clinical practice protocol (Mohsen et al., 2016; Lizarondo et al., 2019; Curtis et al., 2017).
CRNA Responses. There must be a protocol in place to prevent toxicity; Unfamiliarity of MDA with procedure; The MDA being an agreement; There might be barriers depending on the patient's medical history; Not widely accepted pre-existing neuromuscular disease; Yes-please explain below; pressure to proceed. Pharmacy is slow to produce a lidocaine infusion bag.; Administrative support, ease to obtain and successfully train all Providers who would care for patients on infusion: anesthesia, PACU, floor, etc. Availability- medication, pumps, lines. Resistance by other members of the ACT. Unsure of the effectiveness. Pt history/comorbidities Potential for delayed emergence; staff buy in, pharmacy hurdles.


Post Intervention Survey 
	Chi square analysis determined that there was not an association with age or years in practice with the pre versus post educational intervention. However, given the statistical significance, X2 (1, N = 47) = 13.2902, p < .000267 in the results regarding the use of IVLI pre and post intervention, it can be concluded that the educational intervention was a successful way to improve anesthesia provider knowledge and implementation of OFA with IVLI as part of MMA with the use of a practice protocol. Forty eight percent of those that responded to the post intervention survey felt the educational in-service was extremely effective in increasing their knowledge and use of IVLI as part of an MMA approach. 
Implications for Clinical Practice
The results of this project will benefit and inform the academic community on the need to limit a patients’ exposure to opioids and opioids negative side effects. In addition to facilitating the translation of evidence into clinical practice
By increasing anesthesia providers' knowledge and comfort with OFA with IVLI as part of MMA administration, there is the potential to decrease the undesired side effects associated with opioid administration (Ahn et al., 2015; Bakan et al., 2015; Boysen et al., 2018; Tikuisis et al., 2014; Tauzin-Fin et al., 2014; Yon et al., 2014; Zhou et al., 2017). 
According to Tikuisis et al. (2013) although IVLI has some beneficial effects in providing pain relief, further studies are needed to compare the cost effectiveness and the superiority of pain relief compared to epidural anesthesia. This is relevant only to patients having abdominal surgery because of the way an epidural is designed to work.  Further studies are necessary to compare the effects of systemic lidocaine versus a regional block that target specific nerves.  
Graham et al. (2018) postulated that health research is conducted with the expectation that it advances knowledge and eventually translates into improved health systems and population health. According to Graham et al. (2018) integrating knowledge users identified as clinicians, managers, policy makers, patients/families and others to work with researchers throughout the research process is an important step needed to decrease the know-do-gap. The researchers continue to suggest that the future will require all those involved with impacting patient outcomes positively, to join together in changing the way knowledge is created and implemented. 
According to Kandil & Melikman & Adinoff (2017) several unanswered questions regarding dosing, infusion duration and appropriate patient selection will need to be researched and answered before IVLI is proven effective and an important tool for treatment of chronic pain. Additionally, a more specific recommendation is to conduct an increased number of large double-blinded placebo-controlled trials to determine the precise efficacy of IVLI in the surgical setting.
Sustainability Measures
An important sustainability measure begins with policy reform on the organizational level. Stakeholders and administrators will be required to support projects that promote positive healthcare outcomes. A systematic curriculum as part of continuing education beyond the anesthesia department to include pharmacists, recovery room nurses, inpatient floor nurses, and all other members of the healthcare team on EBP knowledge and implementation can serve as the starting point for bridging the gap between barriers and the uptake of evidence into practice (Li, Cao & Zhu 2019). When there are measures in place that overcome the barriers to translating evidence into practice, all healthcare providers will have a profound impact on patient outcomes with practice based in theory, and best available evidence (Muche-Borowski et al., 2015).	Because gaps in research remain regarding the efficacy of OFA with IVLI as part of MMA as an emerging technique, continued quality improvement with ongoing updates to the practice protocol will be required. The final sustainability measure should include an electronic copy of the protocol stored in a resource folder attached to the Epic electronic record. 
Dissemination
	Dissemination of project findings will include a poster presentation to be presented to the anesthesia department including CRNAs, anesthesia residents, anesthesiologists and pharmacists assigned to the operating room pharmacy. A broader scale dissemination of project findings will include submission of results to the nursing education department to be published in the hospital’s newsletter.  
Strengths and Limitations
	The primary strength of this project was that it is evidenced based research. EBP as defined by Lobiondo-Wood and Haber (2018) is the collection, evaluation, and integration of valid research evidence, combined with clinical expertise and an understanding of patient and family values and preference to inform clinical decision making (pp. 6). The educational intervention used easy instruction, visual aids and made no assumptions about the data. CDCs Social distancing guidelines and COVID-19 restrictions placed limitations on how information was disseminated to the CRNA staff. Several follow-up emails were sent to encourage participation without success. Therefore, the need to convert from online to paper surveys was done. A potential limitation to implementation of the use of lidocaine infusion is the cost when compared to the cost of fentanyl. Because lidocaine infusions are not formulary and therefore have to be mixed on demand, this subsequently leads to an increased cost to the hospital and patients. The pharmacist continued to explain that a strategy to offset the cost would be to order in bulk if the use and demand for lidocaine infusion increased. An additional limitation is that the primary investigator will need to develop new skills in seeking appraising evidence. Without these skills, confirmation bias is a possibility. 
Conclusion
Gaps in research remain in the standardization of OFA with intraoperative IVLI protocols. Further indication for research in the area of development of such protocol is needed. In order to have the greatest impact on patient outcomes a practice change is imperative in order to increase evidenced based patient care. Change will have to include adoption of a new way and abandoning habits that have contributed to the current state, for instance the opioid epidemic. Change in the prescribing habits of PCP’s, change in JCAHO using pain as a measure of quality and patient satisfaction, and change in anesthetists that rely heavily on an opioid based anesthetic approach are imperative to decreasing a patient’s exposure to opioids. All of those involved with patient care require continued education to improve provider knowledge and practice in OFA. A systematic approach to behavior change is needed to provide evidenced based guidelines for this change.
	






Application of AACN DNP Essentials

	DNP Essential 1
	Scientific Underpinnings for practice
	Iowa Evidence Based Practice provided the framework for this project. 

	DNP Essential II
	Organizational & Systems
Leadership for Quality
Improvement & System
Thinking
	Determined that practice change that positively impacts patient outcomes has the potential to be adopted systemwide.

	DNP Essential III
	Clinical Scholarship & Analytical Methods for Evidence Based Practice
	Performed critical appraisal of current literature to inform, and build nursing knowledge in addition, encourage research base practice change.

	DNP Essential IV
	Information Systems/Technology and Patient Care Technology for the Improvement and Transformation of Health Care
	Information systems used to capture and maintain raw data. Google Scholar, Science Direct, PubMed, and Cochrane electronic databases through the University of Detroit Mercy Library databases used to search for current and relevant evidence to inform healthcare practitioners.

	DNP Essential V
	Health Care Policy for Advocacy in Health Care
 
	Critically analyzed organizations policy and procedures with the goal of advocating for social justice and educating the nursing profession. 

	DNP Essential VI
 
	Interpersonal Collaboration
for Improving Patient and
Population Health Outcomes
	Led inter-professional team consisting of MD, CRNAs, and pharmacists in leadership roles in the development and implementation of practice change models, standards of care, and education.

	DNP Essential VII
 
	Clinical Prevention and Population Health for Improving the Nation’s Health
 
	Applied Lewin’s Change Theory to change perceptions and use of IVLI as a way to address the opioid epidemic by limiting patients' exposure to opioids.


	DNP Essential VIII
	Advance Nursing Practice
	Created, implemented, and evaluated evidence-based interventions that will improve the health of the general population by preventing further contribution to the opioid epidemic. Developed an educational intervention that will have a powerful positive impact on patient outcomes.
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Appendix A
Literature Review Matrix

	Author

	Sample 
Size
	Participants
Age, Gender,
Ethnicity
	Study Design/Level of Evidence
	Intervention
Product/Plan
	Intervention
Length
	Outcome
Measure 1

	Outcome
Measure 2

	Outcome 
Measure 3


	Ahn et al., (2015)
South Korea




	50 patients, Group L (25) Lido Group C (25) =NS

	Age -20-65, Weight- 45-100kg, 8 Male and 17 Female in Group C, 11 Male and 14 Female in Group L
	Randomized Double Blind, Placebo-
Controlled Study
Level II
	Group L-IV bolus of lidocaine, the infusion
Group C received the same but Normal Saline, Measured 48 hrs. postop

	After induction and was cont. infused during the operation
	Pain, measured at intervals 2, 4, 8, 12, 24 and 48 hrs.

Tool – VAS
PCA
	Nausea less in group L
Vomiting no difference


Tool patient self- reported
	

	Bakan et al., (2015)
Brazil

	80 patients Group DL (40) opioid‐free anesthesia 
Group RF (40) opioid‐based anesthesia
	ASA I-II, elective laparoscopic cholecystectomy
	Randomized Controlled Trial (RCT)
Level II
	Group DL (40) opioid‐free anesthesia with dexmedetomidine, lidocaine, and propofol infusions.
Group RF (40) opioid‐based anesthesia with remifentanil, and propofol infusions
	A patient-controlled analgesia device was set to deliver IV fentanyl for 6 h after surgery. 
	Fentanyl consumption
Measured at 2nd and 6th hour interval was in Group DL, compared with Group RF, which were 75 ± 59 μg and 120 ± 94 μg respectively,
Tool
PCA pump
	
	

	Brandal et al., (2017)
United States

	
	Patients undergoing colorectal surgery
Pre Eras (N=194)
ERAS (N=189),
Male
ASA I-IV
	Historical-
prospective quality improvement study
Level VI

	ERAS protocol implemented for patients undergoing colorectal surgery with a focus on the opioid-free and multimodal analgesia components of the pathway. 

	Compared patients undergoing colorectal surgery 1 year before implementation (June 15, 2015, to June 14, 2016) and 1 year after implementation (June 15, 2016, to June 14, 2017).

	Opioid Consumption
ERAS intervention for colorectal surgery led to an increase in opioid free anesthesia and multimodal analgesia

	
	

	Boysen et al., (2018)
United States

	2
	1 male and 1 female 
	Case study
Level IV
	Opioid free anesthesia, lidocaine infusion from induction of anesthesia then for 24hrs post op 
	Lidocaine infusion from induction of anesthesia then for 24hrs post op

	Pain neither patient required opioids post op
Tools
Patient’s self-reported
Nurse assessment of bowel sounds
	Bowel Function
Female- returned first day post 
Male-No mention
 Tools-Nurse assessment of bowel sounds
	

	Tauzin-Fin et al., (2014)
France



	47 patients

	Age (year) 58 (17) 61 (14), Sex (M/F) 10/12 11/11, Weight (kg) 68 (10) 75 (20), ASA I-III
	A 2 phase
Observational study
Level III
	Phase 1 Reference group- Sept., to Dec.,
2009=NS
Phase 2 Jan., to Apr., 2010 Lidocaine Group IV lidocaine (1.5 mg/kg/h) 
	During surgery and for 24 h post-operative
	Pain lower in lido group-measured day 1 q 3 hrs., day 2 q 12 hrs., and day 4,  
Tools VAS and PCA pump
	Return of bowel function first flatus day 1
Tool
Nurse assessment
	

	Tikuisis et al., (2013)
Lituania


	64 patients
	61.7% male, 38.2 % female, ages 18-75, ASA 1-3. March 2010 to March 2012
	Randomized, placebo-
double blind controlled clinical trial
Level II
	Lidocaine infusion [lidocaine group (LG)] or normal 0.9 % saline infusion [placebo group (PG)] 
	LG -bolus at induction then infusion during surgery for a period of 24 hr., postop
PG- received NS

	Pain measured at 2, 4, 8, 12 and 24 hrs. post op. LG<PG first post op day
Tool -VAS
	Return of bowel function
LG<PG flatus and first bowel movement
Tool
Patient self-report
	Length of stay 
LG<PG by 1.2 days
Tool
D time

	Yon et al., (2014)
Canada









	36 Patients
	Age 18–80 yrs. 
Excluded
patients who weighed less than 45 kg or more than 100 kg;

	Double-blind, randomized placebo-
controlled trial.
Random assignment was
based on a random table generated using PASS software
version 11 (NCSS). 
Level II
 

	Group 1 Intervention received Patients assigned
to the lidocaine group received an intravenous bolus infusion of 1.5 mg/kg of lidocaine followed by a continuous
infusion of 2 mg/kg/h. 
throughout surgery 
Control group (placebo) received Normal Saline

	Patients who
underwent subtotal gastrectomy between May 2012 and
March 

Outcomes measured at 12 and 24 hrs., postop

	Pain

Lower in intervention group 1


Tool
VAS 

	Opioid consumption
Lower in intervention group 1


Tool
PCA 


	

	Ziemann-Gimmel et al., (2014)



	119 Patients

	Similar clinical characteristics, surgical procedure, and PONV risk scores 

	Prospective Randomized Controlled trial
Level II
	Classic group (n=59), general anesthesia with volatile anesthetics and opioids. In the Total i.v. anesthesia (TIVA) group (n=60), opioid-free TIVA with propofol, ketamine, and dexmedetomidine.

	November 2011 to October 2012. 

	PONV 
The severity of PONV was significantly worse in the Classic group. 
Tool
Likert scale (none, mild, moderate, and severe).

	
	

	Zhoa et al., (2018)



	274 patients


	Average age ranged from 44 to 54.
Female

	Meta -Analysis of 5 RCTs
Level II
	The intervention group=intravenous infusion of lidocaine Comparisons: The control group received normal saline
	5 RCTs published between 2008 and 2017

	Pain
Measured at 12, 24 and 48 hrs., post op was significantly lower
Tool
VAS
	Opioid Consumption
Measured at 12, 24 and 48 hrs., post op was significantly lower
	

	
	
	
	
	
	
	
	
	









Appendix B
Literature Review Matrix
	

	
	Purpose
	Methods 
	Results

	Baker et al., (2015)
United States 

	To assess the effectiveness of interventions tailored to address identified barriers to change on professional practice or patient outcomes.
	 Randomized controlled trials (RCTs) of interventions tailored to address prospectively identified barriers to change that reported objectively measured professional practice or healthcare outcomes in which at least one group received an intervention designed to address prospectively identified barriers to change.
Level II
	 Interventions tailored to prospectively identified barriers are more likely to improve professional practice than no intervention or dissemination of guidelines. 

	Curtis et al., (2017)
United States 

	To describe the importance of, and methods for, successfully conducting and translating research into clinical practice.
	Clinical practice discussion paper that.
is informed by the scientific literature around knowledge translation, implementation science and clinician behavior change, and presented from the nurse clinician perspective. We provide practical, evidence‐informed suggestions to overcome the barriers and facilitate enablers of knowledge translation.
Level VII
	Translation should be considered in research design, including the end users and an evaluation of the research implementation.

	Muche-Borowski et al., (2015)
Germany

	Guidelines are intended as instruments of knowledge transfer to support decision-making by physicians, other health professionals and patients in clinical practice and thereby contribute to quality improvements in healthcare. 
	Discussion Paper to review force field analysis to identify barriers against and facilitators for the implementation of specific guideline recommendations. 
Level II
	Therefore, a process using theory, analysis, experience and shared responsibility of stakeholders in healthcare is recommended, with the aim to achieve sustainable behavioral change and improve the quality of care by guideline-oriented behavior.



	Li, Cao & Zhu (2019)
China

	This study is to summarize the status of knowledge, attitudes, implementation, facilitators, and barriers of evidence-based practice (EBP) in community nurses (CNs). 
	A literature search was conducted. The information of the knowledge, attitudes, implementation, and the perceived facilitators and barriers of EBP in CNs was extracted and summarized.
Level V
	 Findings demonstrate a compelling need for improvement in knowledge and implementation of EBP in CNs, compared with the better attitudes. Except education, knowledge translating into implementation needs more coordination with authorities to magnify the facilitators and overcome the barriers.

	Lizarondo et al., (2019)
Africa

	The aim of this study was to determine barriers and facilitators to evidence implementation in African healthcare settings, based on implementation projects undertaken as part of the Joanna Briggs Institute (JBI) Clinical Fellowship program.
	A purpose-built data extraction form was used to collect data from individual reports. Data were analyzed using content analysis.
Level V
	The study identified a core set of barriers and facilitators in African healthcare settings, which are common to other low- and middle-income countries. These can be used to develop a method by which implementation programs can systematically undertake barrier or facilitator analysis.
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Appendix D
CRNA Survey Consent Script
     My name is Sheila Williamson, and I am a Certified Registered Nurse Anesthetist (CRNA) and Doctorate of Nursing Practice (DNP) student at the University of Detroit Mercy interested in your experience as a CRNA. I am conducting an evidence-based practice project regarding the barriers to the use of Opioid Free Anesthesia that utilizes Intravenous Lidocaine Infusion (IVLI) as part of a Multimodal Approach and I am interested in your experiences as a Certified Registered Nurse Anesthetist. The purpose of this project is to investigate why this technique is not used.
     I will provide an educational intervention on IVLI in order to promote the translation of evidence into practice. Your participation will involve a pre/post intervention survey on the use of IVLI that will last between thirty minutes and an hour. This evidence-based practice project has no known risks. The results will benefit the academic community because it helps to inform the academic community on the need to limit a patients’ exposure to opioids and their negative side effects. The information provided will remain strictly confidential and you will not be identified by your answers. You and/or your company’s name will not be disclosed in any way. Data will be compiled as a whole with no individual responses tied to your name or any identifying information about you. All information disclosed during the surveys and posttest will be kept in a secure location. Please know that I will do everything I can to protect your privacy. Please keep in mind that your participation is voluntary. I can supply you with contact information regarding this study upon request. Filling out this survey will serve as informed consent.

Appendix E 
Anesthesia Provider Survey 
Pre-Intervention  
Participation in this questionnaire is strictly voluntary. The results of this survey will be used for educational purposes only and serves as informed consent.
1) What is your age? 
· 20 and 29 
· 30 and 39 
· 40 and 49 
· 50 and 59 
· > 59
2) How long have you been a Certified Registered Nurse Anesthetist (CRNA)?
· 0-3 years
· 3-5 years
· 5-10 years
· 10-15 years
· >15 years
3) In your clinical judgment, how serious of a problem is the opioid epidemic?
· Very serious
· Somewhat serious
· Not serious
· No experience
· No opinion

4) How significant of a role does the intraoperative anesthetic technique play in 
postoperative pain control following abdominal surgery?
· Very significant
· Somewhat significant
· Not Significant
· I have no experience
· No opinion
5) What is your current knowledge of intraoperative intravenous lidocaine infusion as an alternative to opioids, for pain control in abdominal surgery?
· Extremely familiar
· Very familiar
· Somewhat familiar
· Not so familiar
· Not at all familiar
6) Do you currently use intraoperative intravenous lidocaine as part of your anesthesia practice?
· Yes, please explain________________________________________________
· No, please explain_________________________________________________
7) Would you consider this intervention (intraoperative intravenous lidocaine) as part of your anesthesia practice?
· Highly likely to consider
· Somewhat likely to consider
· Neutral
· Somewhat unlikely to consider
· Not likely to consider
8) In your clinical judgment, are there potential barriers to your use of intraoperative intravenous lidocaine infusion in abdominal surgery?
· No
· Yes, please explain_______________________________________________________
__________________________________________________________________________
9) How interested are you in learning about this technique as an alternative to opioids for controlling intraoperative pain in abdominal surgery?
· Extremely interested
· Very interested
· Somewhat interested
· Not so interested 
· Not at all interested









Appendix F
Anesthesia Provider Survey 
Post-Intervention
1) What is your age? 
· 20 and 29 
· 30 and 39 
· 40 and 49 
· 50 and 59 
· > 59
2) How long have you been a CRNA?
· 0-3 years
· 3-5 years
· 5-10 years
· 10-15 years
· >15 years
3) Was intraoperative intravenous lidocaine implemented into your practice since the presentation?
· Yes
· No, please explain____________________________________________________________
_____________________________________________________________________________


4) How many times have you used IV lidocaine since you did the pre-survey?
· 1 to 3
· 4 to 6
· 7 to 10
· Not at all
5) Was the educational intervention effective in increasing your knowledge and use of this technique?
· Extremely effective
· Very effective
· Somewhat effective
· Not so effective
· Not effective at all
6) Please add any comments that will assist in the improvement of this intervention that will increase your use of intraoperative intravenous lidocaine.
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Appendix I
Intraoperative IVLI Protocol

Background
Intravenous Lidocaine infusion (IVLI) as part of a multimodal analgesic (MMA) approach has shown favorable results in the reduction of opioid consumption in the postoperative phase of care (Mujukian et al., 2019). IVLI with MMA shows promise because this technique offers an alternative to the current practice that relies heavily on opioids as the primary method for treating patient’s pain intraoperatively.
Purpose
To limit a patient's exposure to opioids, decreasing PONV, decreases post op pain and decreases ileus in patients undergoing abdominal surgery.        
Definitions
1. Ileus: Postoperative ileus (POI) may be defined as the impairment of gastrointestinal (GI) motility after intra-abdominal or non-abdominal surgery. It is characterized by bowel distention, lack of bowel sounds, accumulation of GI gas and fluid, and delayed passage of flatus and stool.
2. MMA: Multimodal analgesic approach is a pharmacologic method of pain management which combines various groups of medications for pain relief. The most commonly combined medication groups include local anesthetics, opioids, NSAIDs, acetaminophen and alpha-2 agonists.
3. Opioids: medications including but not limited to hydrocodone, oxycodone, fentanyl, morphine, oxymorphone, methadone, codeine, and meperidine which provide analgesia through agonizing the mu receptor in the central nervous system.
4. PONV: Postoperative nausea and vomiting is typically used to describe nausea and/or vomiting or retching in the post-anesthesia care unit (PACU) or in the immediate 24 postoperative hours. 
Pharmacology
Onset 
     -45-90 seconds IV
     -Peripheral Nerve Block 5 minutes/1-3 hrs.
     -Epidural 5 Minutes/1-2 hrs.
     -Spinal < 5 Minutes 30-60 Mins
     -Half Life 90-120 minutes
     -Hepatic impairment 343 minutes
     -CHF 136 minutes
     -Time to steady state 8-10 hrs.
     -Distribution- Lipophilic
     -Protein binding 60-80%
Contraindications
· Unstable coronary disease





· Cardiac ejection fraction <20%
· Heart block 2nd and 3rd without pacemaker
· Electrolyte disturbances
· Severe SA nodal block without pacemaker
· Amide anesthetic allergy
· Prior use of Amiodarone hydrochloride
· Severe liver disease (bilirubin >1.46 ml/dL)
· Acute porphyria
· Severe renal impairment
· Patients taking MOA [image: ]inhibitors possible fatal interactions
Dosing
I. Induction
     1-2mg/kg bolus
II. Intraoperative
     1.5-2mg/kg/hr.
     ½ dose at end of surgery
     Ideal body weight
III. PACU
     Infusion continued at ½
     Transition to oral analgesic 
     D/C before transfer to
                 inpatient room 
Monitor for Toxicity
Drowsiness, blurred vision, altered taste, tinnitus, confusion, and tremors
· Obtain BP/HR
· Do not increase rate
· Consider stopping infusion for 30 minutes or until resolution of adverse effects
· Raise Seizure Threshold
Seizure, arrhythmia, respiratory failure, hypotension, and bradycardia
· Stop Infusion
· Call for Help
· Obtain BP/HR
Rescue of Local Anesthetic Overdose with Lipid Emulsion
Immediately
· Give an initial intravenous bolus injection of 20% lipid emulsion 1.5mL/kg over 1 minute and start intravenous infusion of 20% lipid emulsion at 15 mL/ kg/hr.
After 5 minutes


•Give a minimum of two repeat boluses (same doses) if
• Cardiovascular stability has not been restored or
• An adequate circulation deteriorates
Leave 5 minutes between boluses 
A maximum of three boluses can be given (including initial bolus)
Continue at same rate but double the rate to 30mL/kg/hr. at any time after 5 minutes if
Cardiovascular stability has not been restored or an adequate circulation deteriora






































Appendix J
Permission to use Iowa EBP Model
Permission to Use the Iowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care
Inbox
 
Kimberly Jordan- University of Iowa Hospitals and Clinics <survey-bounce@survey.uiowa.edu>   Sun, Mar 28, 3:10 PM
(20 hours ago) to Aveshah.will
 
Dear Sheila:
 
Thank you for your interest in the Nursing Evidence-Based Practice Survey© developed by the Department of Nursing Services and Patient Care at the University of Iowa Hospitals and Clinics. Following is a link to the 2005 updated survey, instructions to use the survey, and a description of the psychometrics from the 1998 version. The survey may be used as a 5-factor model, depending on your needs and interest.
You have permission, as requested today, to review and/or reproduce The Iowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care. Click the link below to open.
 
The Iowa Model Revised (2015)
 
Copyright is retained by University of Iowa Hospitals and Clinics. Permission is not granted for placing on the internet.
 
Citation: Iowa Model Collaborative. (2017). Iowa model of evidence-based practice: Revisions and validation. Worldviews on Evidence-Based Nursing, 14(3), 175-182. doi:10.1111/wvn.12223
In written material, please add the following statement:
Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright 2015. For permission to use or reproduce, please contact the University of Iowa Hospitals and Clinics at 319-384-9098.
Please contact UIHCNursingResearchandEBP@uiowa.edu or 319-384-9098 with questions.
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How serious of a problem is the opioid epidemic? (preintervention)

. Very serious . Somewhat serious
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How significant of a role does the intraoperative anesthetic technique play in
postoperative pain control following abdominal surgery? (preintervention)

. Very significant . Somewhat significant
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What is your current knowledge of intraoperative intravenous lidocaine
infusion as an alternative to opioids, for pain control in abdominal surgery?

. Very familiar . Somewhat familiar . Not familiar
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Would you consider this intervention (intraoperative intravenous lidocaine)
as part of your anesthesia practice? (preintervention)

. Highly likely . Somehwat likely (@) Neutral . Not likely
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In your clinical judgement, are there potential barriers to your use of
intraoperative intravenous lidocaine infusion in abdominal surgery?

©® ves @ no @ uncertain
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How interested are you in learning about this technique as an alternative to
opioids for controlling intraoperative pain in abdominal surgery?

. Very interested . Somewhat uninterested
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Years a CRNA? (P = NS)
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Age Group (P=NS)
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Currently use lidocaine (Prelntervention)?
Using lidocaine since Inservice (Postintervention)?
(P<.001)
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Was the educational intervention
effective in increasing your
knowledge and use of IVLI?
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INSTRUCTIONS: Several considerations would determine the need for a practice policy or procedure. This tool
outlines when to consider developing an evidence-based policy or procedure. If any answer is yes, consider
developing a practice policy or procedure.

Tool 7.1 Determining a Need for a Policy or Procedure

Yes
Gap in available policy or procedure on the topic

No

Yes
Low volume or infrequent patient care issue

No

Yes
High-risk patient care issue

No

Yes
Strong commitment to the traditional practice —

No

Yes
Drastic change in practice indicated by current evidence

No

Yes
Current variation in practice or high probability of variation in practice

No

Yes
Concern about fidelity of practice change (ability to carry out as intended)

No

Yes
Variation in practice increases patient risk for poor outcome or increased length of stay

No

Yes
Critical steps indicated by current evidence  E—

No

Yes
Documentation changes needed to support clinicians at the point of care —

No

Yes
New medication or equipment that changes current monitoring or treatments

No
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@ HUMAN SUBJECTS RESEARCH DETERMINATION FORM

Version Date: 4/16/2019

IRB review applies to research that meets both the definition of “research” and “human subjects” as defined by Federal
regulations, including FDA Regulations. FDA studies that involve human subjects require IRB Review*".

You are not required to submit this form. However, many publications require a formal determination. If a formal
determination is needed, complete the entire form and submit with any relevant supporting documents (e.g., grant,
protocol, data collection tools) to the IRB Administration Office, via email at research_admin@hfhs.org.

IRB USE ONLY

IRB Reviewer Name: Kimberly Brown Date Completed: 06/24/2020

Determination:

The activities described meet the definition of Human Subjects Research and require IRB Review
[X] The activities described DO NOT meet the definition of Human Subjects Research and DO NOT require IRB Review

SECTION 1: STUDY INFORMATION

Full Study Title (no acronyms):

Opioid Free Anesthesia with Intravenous Lidocaine Infusion as Part of a Multimodal Anesthetic

HFHS Principal Investigator (PI): Sheila Williamson Study Contact Person: Dr. Gary Loyd

Pl Department: Choose from dropdown Study Contact’s Role: Site Mentor
If applicable, Pl Division: Department of Study Contact Phone #: 313-516-6975
Anesthesia Study Contact Email: GLOYD1@hths.org
Pl Phone #: 248-635-9878

Pl Email: Swilli21@HFHS.org

Is the Pl employed by HFHS/HFH Medical Group? [X] Yes No
Is this study Investigator Initiated? Yes No

Select the funding type for this research.

Federal State Industry Internal Non-Profit/Foundation [X] Other none

If sponsored, provide the Sponsor name (including any Federal agency):

Is this study subject to FDA oversight? Yes No

Is this a multi-site project? Yes X No
If yes, is HFHS the lead study site? Yes No
Indicate any other performance sites:
X Detroit/Main Macomb W. Bloomfield Wyandotte Allegiance
Medical Center(s): Other:

Describe the purpose, study question, study objectives or aims for this project:

What are the barriers to clinical use of opioid free anesthesia that utilizes intravenous Lidocaine as part of a
multimodal approach to anesthesia by CRNAs? Does the presentation of evidenced based practice guidelines
encourage the translation of evidence into practice?

An opportunity exists to improve patient outcomes by identifying barriers that prevent the use of intravenous
lidocaine. The aim is to provide an evidenced based educational intervention to increase the knowledge base
of CRNAs regarding the use of intravenous lidocaine infusion intraoperatively and encourage the translation of
evidence into CRNA practice.

1 For the purposes of FDA regulations, a human subject is an individual who is or becomes a participant in research,
either as a recipient of the test article or as a control.
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Describe how the results will be used including any plans for presentation or publication:

The results of Survey will be used to determine and categorize CRNA knowledge of use regarding intravenous
intraoperative lidocaine infusions. Survey results will be used to identify specific barriers to the use of this technique.

Describe the study subjects (if applicable) for the project:

CRNAs that provide direct patient care in HFHS downtown campus main Operatieng room

Describe the data/information that will be collected for the study:

CRNA years in practice, age, knowledge of intravenous intraoperative lidocaine infusion, willinignes to learna
bout this technique

Describe how data will be obtained and/or the sources for any data (e.g. survey, interview, observation, testing, review
of existing records, etc.):

Pre/post survey along with post intervention test will be sent via Survey Monkey to individual CRNAs by a third
party to deidentify and then results will be sent to Primary Investigator.

Describe if the data will include individually identifying information (e.g. name, DOB, MRN, email address, other codes;
etc.):

The anonymity of participants will be protected by use of third party who will distribute and collect surveys and
tests, this third party will not be a part of the study.

CATEGORIES THAT TYPICALLY DO NOT MEET THE DEFINITION OF RESEARCH

Case Report

Note: IRB approval is required if the case report involves more than three cases.

X Program Evaluation/Quality Improvement/Quality Assurance Activities
PE/QI/QA projects may still require IRB review in the following circumstances:

* when the project seeks to develop new knowledge or validate new treatments rather than to assess the
implementation of existing knowledge;

* when the methodology employs a standard research design, such as randomization;

e when the protocol is fixed with a rigid goal, methodology, population, time period, etc.;

e when the funding for the activity comes from the outside organizations, such as the NIH or those with a
commercial interest in the results;

o when there will be a delay in the implementation of results;

* when the risks from the intervention to participants are greater than minimal.

Note: Investigators conducting QI/QA projects should ensure that they have received approval from any applicable
committees within their department or the site in which the activity will occur.

Course Related Activities

Note: IRB Approval is required if a student is involved in an activity designed to teach research methodologies and the
instructor or student wishes to conduct further investigation and analyses in order to contribute to scholarly knowledge.

Decedents (i.e., research limited to death records, autopsy materials or cadaver specimens)

Note: IRB approval is required if decedent information contains psychotherapy notes, or information related to HIV,
mental health, genetic testing or drug or alcohol abuse

Scholarly and Journalistic Activities (e.g., biography, legal research, and historical scholarship)

Note: IRB approval may be required when journalists conduct activities normally considered scientific research
intended to develop generalizable knowledge (e.g. systematic research, surveys, and/or interviews that are intended to
test theories or develop models).

Oral History

Note: IRB approval is required when the activities are intended to develop generalizable conclusions (e.g., that serve as
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data collection intended to test economic, sociological, or anthropological models/theories)

Public Use Datasets

Note: IRB approval is required for the use of restricted use data, if a proposal is required to obtain the dataset, or if a
data use agreement is involved.

X Coded or De-Identified Private Information and/or Human Biological Specimens

Note: IRB approval is required if the information collected could enable the investigator to identify or readily ascertain
the identity of the individual whom the private information or specimens belongs to.

Public Health Surveillance Activities

Defined as the collection and testing of information or biospecimens, conducted, supported, requested, ordered,
required, or authorized by a public health authority.

Note: Such activities are limited to those necessary to allow a public health authority to identify, monitor, assess, or
investigate potential public health signals, onsets of disease outbreaks, or conditions of public health importance
(including trends, signals, risk factors, patterns in diseases, or increases in injuries from using consumer products)

Homeland Security

Defined as authorized operational activities in support of intelligence, homeland security, defense, or other national
security missions.

Criminal Justice or Criminal Investigative Activities

Does your activity meet the definition of “Research”?

Is the activity systematic investigation?
Yes X No

Systematic Investigation: Activity that involves development, testing, evaluation, and data collection with either
quantitative or qualitative, and data analysis to search for information and/or to answer a question

Is the project activity designed to develop or contribute to generalizable knowledge?
Yes X No

Generalizable Knowledge: Activity that draws general conclusions (knowledge gained may be applied to other
populations outside of study), informs policy, or is universally or widely applicable.

If you answered “yes” to the above questions, your activity meets the definition of research.

Does your activity involve “Human Subjects”?

Does the activity involve human subjects?

Yes X No

Human Participant: “A living individual about whom an investigator (whether professional or student) conducting
research (i) Obtains information or biospecimens through intervention or interaction with the individual, and uses,

studies, or analyzes the information or biospecimens; or (ii) Obtains, uses, studies, analyzes, or generates identifiable
private information or identifiable biospecimens.

Does the activity involve the prospective collection of data or information through intervention or interaction with the
individual?
Yes X No

Intervention: Both physical procedures by which information or biospecimens are gathered (e.g., venipuncture) and
manipulations of the subject or the subject's environment that are performed for research purposes.

Interaction: Communication or interpersonal contact between investigator and subject.

Does the activity involve the collection or use of individually identifiable and private information or biospecimens?
Yes [X No
Private information includes information about behavior that occurs in a context in which an individual can reasonably
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expect that no observation or recording is taking place, and information that has been provided for specific purposes by
an individual and that the individual can reasonably expect will not be made public (e.g., a medical record).

Identifiable private information is private information for which the identity of the subject is or may readily be ascertained
by the investigator or associated with the information.

An identifiable biospecimen is a biospecimen for which the identity of the subject is or may readily be ascertained by
the investigator or associated with the biospecimen.

If you answered “yes” to the above questions, your activity meets the definition of “human subjects.”

Does your activity require IRB Review?

If your activity does not fall into one of the “Non-HSR” categories and meets BOTH the definition or “research”
and “human subjects”, your study requires IRB review.
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UNIVERSITY OF

DETROIT MERCY

Build A Boundless Future
irb@cayuse.com
Fri 8/7/2020 8:55 AM
To: Sheila Williamson
Cc: Michelle Wheater

Aug 7, 2020 8:55 AM EDT

Sheila Williamson
McAuley Nursing

Re: Exempt - Initial - IRB-C-#20-21-5 Opioid Free Anesthesia with Intravenous Lidocaine as part of a Multimodal Anesthetic
Dear Sheila Williamson:

In accordance with DHHS Regulations for Protection of Human Subjects (45 CFR 46.110), the application for Opioid Free
Anesthesia with Intravenous Lidocaine as part of a Multimodal Anesthetic has undergone review by the University of Detroit
Mercy Institutional Review Board (IRB). The IRB has rendered the decision below.

Decision: Exempt

Selected Category: Category 2.(ii). Research that only includes interactions involving educational tests (cognitive, diagnostic,
aptitude, achievement), survey procedures, interview procedures, or observation of public behavior (including visual or
auditory recording).

Any disclosure of the human subjects’ responses outside the research would not reasonably place the subjects at risk of
criminal or civil liability or be damaging to the subjects’ financial standing, employability, educational advancement, or
reputation.

Findings: This exempt study is not subject to continuation review.
Research Notes:

The IRB wishes you the best of luck in the completion of your project. Should you have further comments and/or questions
please do not hesitate to contact us at your earliest convenience.

Sincerely,
University of Detroit Mercy Institutional Review Board

Michelle Wheater, Ph.D., IRB Chair

Interim Assistant Dean for Academic Administration, Research, and Scholarly Achievement
School of Dentistry, Room 465

2700 Martin Luther King Jr. Blvd, Detroit, MI 48208

office: (313) 494-6656 fax (313) 494-6643

email: wheatemi@udmercy.edu
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Claude Johnson, CRNA, MS
August 1, 2020

RE: Sheila Williamson CRNA

1 am the Chief Certified Registered Nurse Anesthetist for the Henry Ford Health System. Detroit main campus, offering this letter in
support for Sheila Williamson DNP student at The University of Detroit-Mercy in her final Capstone Project titled Opioid Free Anesthesia
with Intraoperative Intravenous Lidocaine Infusion as part of a Multimodal Anesthetic Approach. | understand that Sheila is a student
expected to graduate May 2021. This letter of support was included in the IRB application for both Henry Ford Health System and The
University of Detroit Mercy. Participation of anesthesia providers is strictly voluntary with detailed explanation as part of the consent script.
1 understand that there will be no penalty for those that withdraw from this study.

T understand that participation is anonymous, and all measures will be taken to protect the identity of participants. | understand that the
planned date for this project is approximately August 2020-February 2021, afier IRB approval from the health system and the university.
Sheila's Committee Chair contact information is Dr. Michael Dosch, University of Detroit Mercy, doschmi@udmercy.edu., 313-933-2454.

Sincerely,

Llonds D ihon

Claude Johnson, CRNA, MS
CRNA Manager

Department of Anesthesiology
Henry Ford Hospital

Office (313) 916-9325

Fax (313) 916-4317
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Dr. Loyd, Gary
Division Head- Anesthesiology

August 1,2020
RE: Sheila Williamson CRNA

[ am the Division Head of Anesthesiology for the Ienry Ford Health System, Detroit main campus, offering this letter in support for Sheila
Williamson DNP student at The University of Detroit-Mercy in her final Capstone Project titled Opioid Free Anesthesia with Intraoperative
Intravenous Lidocaine Infusion as part of a Multimodal Anesthetic Approach. I understand that Sheila is a student expected to graduate May
2021. This letter of support was included in the IRB application for both Henry Ford Health System and The University of Detroit Mercy.
Participation of anesthesia providers is strictly voluntary with detailed explanation as part of the consent script. 1 understand that there will
be no penalty for those that withdraw from this study. | understand that participation is anonymous, and all measures will be taken to protect
the identity of participants. | understand that the planned date for this project is approximately August 2020-February 2021, after IRB
approval from the health system and the university. Sheila's Committee Chair contact information is Dr. Michael Dosch. University of
Detroit Mercy, doschmi(@udmercy.edu., 313-933-2454

Sincerely,
4

Gary E. Loyd, MD, MMM

Director of the Perioperative Surgical Home
Henry Ford Health System

Clinical Professor

Wayne State University
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Hierarchy of Evidence for Infervention Studies

Type of evidence | Level of evidence | Description

Syslomaic review or | A synthesis of evidence from al relevant randomized confrolled rcls
mefa-analysis.

Randomized con- [ “An experiment in which subjecis are randomized fo a ireaiment group
trolled trcl or conirol group.

Controlled trial with- [0 ‘An experiment in which subjedt are nonrandomly ossigned o @

out randomization reaiment group o conirol group.

‘Case-conirol or % Case-conirol siudy: @ comparison of subjects wih a condifon (case]
cohor study with those who don't have the condifion (conirol fo determine:

characteisics that might predict the condifion

Cohort tudy: an observation of @ groups) cohors) fo determine the
development of an ouicomels) such os a disease.

Systemaiic review of v A syrihesi of evidence from qualitcfive or descripfive studies fo
qualictive or descrip- answer a clinical question.

tive stulies

Qualifiive or de- Vi Qualitaiive sudy: gathers dafa on human behavior fo understand why'
scriplive sudy and how decisions ore made.

Descriplive sfudy: provides background information on the wha,
where, and when of @ fopic of inferesi.

Expert opinion or vi ‘Authoritative opinion of expert commitee.
consensus

Adapted wih perission from Melnyk BM, FinooutOverholtE, ediors. Evidence-bosed praciice in nursing and healhcare:
 guide fo best praciice [forheoming]. 2nd ed. Phildelphio: Wolers Kluwer Healih/Lippincoit Willams ond Wikin.





