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The purpose of this quality improvement project was to implement a standardized pre-procedural sedation checklist in the emergency department (ED). The intent was to discern whether the checklist would lessen the morbidity and mortality rates associated with procedural sedation and analgesia (PSA), and increase the application of safety measures. The setting was a 24-bed adult ED. The project amassed a sample of 49 adult patients who underwent PSA in the ED. Exclusion criteria entailed patients sedated for drug assisted intubation. This initiative introduced the Emergency Department Pre-Procedural Sedation Safety Checklist which was to be completed prior to induction. Instructions for application were provided to staff nurses via video presentation. 49 patients met inclusion criteria, of which the intervention was utilized in six of 49 procedures (12.2%). Of the six comprising the intervention group, there were zero unplanned interruptions, hospital admissions, or moralities. Of the 43 which did not observe the checklist, there were three unplanned interruptions, two unplanned hospital admissions, and one death. Nurses charted verification of procedure consents in 23/43 and presence of staff, equipment, and assessments in 29/43 procedures which did not observe the checklist. The intervention group exhibited 6/6 sedations which observed the desired safety metrics and verified procedure consents. The intervention group exhibited superior rates of observance to safety measures, consent verification, and decreased morbidity and mortality as compared to procedures which did not utilize the checklist. However, it is inappropriate to compare the two populations due to disparate sample sizes. Checklists may lessen adverse events related to PSA; further investigation is warranted.
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Implementation of a Pre-Procedural Sedation and Analgesia Safety Checklist
	Procedural sedation is the strategic method whereby medical providers administer sedative or dissociative medications to patients, often in concert with analgesic agents, with the intent of attaining a state of altered awareness and sensation. Sedation is induced to enhance the patient experience while augmenting the provider’s ability to perform a given intervention (Godwin et al., 2014). While the practice of procedural sedation and analgesia (PSA) is an integral aspect to facilitate the implementation of many procedures commonly performed in the emergency department (ED), the act of reducing sensation and perceptive prowess in patients is accompanied by inherent risks to patient safety (Godwin et al., 2014). Prior to enacting procedural sedation, providers must consider the pitfalls common to sedative and analgesic medications. This paper will explore consequences of adverse events related to PSA, examine the current literature on the topic of safety during PSA, and propose a strategy by which to safely prepare patients, staff, and equipment for PSA.
Background
Procedural sedation and analgesia is the approach relied upon to preserve patient well-being and ease suffering during many minimally invasive procedures performed in the ED  (Saunders et al., 2018). The utilization of procedural sedation is a growing trend in emergency medicine and by specialists consulted to perform procedures in the setting of the ED. From 2000-2010 the use of procedural sedation performed in concert with gastrointestinal procedures in the United States amplified from 10% to 30% (Sanders et al., 2018). Sanders et al. (2018) highlighted the growing inclination to use sedation for procedures performed outside of the operating room which increased from 69.7% in 2010 to 73.3% in 2014. 
Risks for adverse outcomes vary widely and are influenced by medication selection and patient circumstance, including co-morbidities (Tobias & Leder, 2011).  The act of sedating patients inherently puts them in a vulnerable state. A meta-analysis by Bellolio et al. (2016a) examined 9,652 procedural sedations performed in various emergency departments to discern the occurrence of adverse events experienced by adults who endured procedural sedation. In patients who underwent sedation induced by ketamine alone, 97 of 686 patients experienced agitation, whereas the combination of ketamine and propofol incurred 39 instances of agitation among 912 procedures (Bellolio et al., 2016a). Approximately 4.02% of patients experienced hypoxia which was defined variably by each respective study (Bellolio et al., 2016a). Apnea complicated 68 of the 3,264 sedations with midazolam and midazolam/opiate combinations which were identified as the regimen which posted the highest rates (Bellolio et al., 2016a). Vomiting was realized in 1.64% of sedations and aspiration was reported in 10 out of 2,370 sedations, including an instance which required intubation to preserve the patient’s airway (Bellolio et al., 2016a). Bradycardia was charted in 11 of the 837 sedations and 1.52% of patients experienced hypotension (Bellolio et al., 2016a). Patients who received propofol alone were especially vulnerable to hypotension, which was observed in 1.91% of patients who received Propofol as the lone induction agent (Bellolio et al., 2016a). 
Duprey et al. (2019), discussed the findings of serious cardiac adverse events (SCAE) reported to the Food and Drug Administration MedWatch Adverse Event Reporting System (FAERS) over an eight-year period. The FAERS is the largest repository of adverse event reports in the world. Duprey et al. (2019) aimed to gauge the risk of SCAEs during procedural sedation and did so by examining cardiac events reported to the FAERS from January 1st, 2004 -December 31st, 2011. The Food and Drug Administration (FDA) deemed SCAEs as a significant metric to monitor because cardiac events are associated with higher mortality rates than non-cardiac adverse events (Duprey et al., 2019). In total, the report amassed 2,326 SCAE’s which met the inclusion criteria (Duprey et al., 2019). The sedations included in the report used the following sedatives which are commonly utilized for PSA: midazolam, lorazepam, propofol, and dexmedetomidine (Duprey et al., 2019). Examination of the MedWatch Adverse Event Reporting discovered, 16.9% of the adverse events associated with intravenous sedatives were designated SCAEs, which posed a greater morbidity and mortality than non-SCAEs (Duprey et al., 2019). A total of 5,716 reports were collected by the FAERS during the eight-year period presented in the study (Duprey et al., 2019). The adverse events were expressed in incidence per 10,000 days of exposure which revealed 6.3 cardiac arrests, 2.2 ventricular tachycardias, 1.0 brady arrhythmias, and 1.0 myocardial infarctions for every 10,000 exposure days (Duprey et al., 2019). 
Bellolio et al. (2016b) appraised a total of 13,883 procedural sedations in 13,876 patients younger than 18-years-old in pursuit of elucidating the most common adverse effects of procedural sedation. Vomiting was the most common adverse event experienced by pediatric patients at a rate of 55.5 instances per 1,000 sedations (Bellolio et al., 2016b). Severe respiratory decompensation manifested by way of 2.9 events of laryngospasm, 14.8 occurrences of hypoxia, and 7.1 cases of apnea per 1,000 sedations (Bellolio et al., 2016b). It is notable that 33 of the 34 cases of laryngospasm occurred when ketamine was employed as the sedative (Bellolio et al., 2016b). Oral airway insertion, positive pressure ventilation, or ventilation via bag-valve mask (BVM) was required in 5 of every 1000 sedations to preserve oxygenation status and prevent airway collapse (Bellolio et al., 2016b).
Improper selection of medication for respective patient circumstances and inappropriate dosing of sedative and analgesic medication accounted for 21% of claims made regarding monitored anesthesia care (MAC) to the American Society of Anesthesiologists (ASA) closed-claims database (Sheahan & Mathews, 2014). The ASA asserted, a majority of the reported adverse events were preventable situations which could have been avoided by conscientious pre-procedure preparation and intra-procedural monitoring (Sheahan & Mathews, 2014). The medications administered for inducing sedation are accompanied by an inherent proclivity to inhibit intrinsic respiratory drive. The most notable and frequent causes of morbidity during procedural sedation are airway compromise, vomiting with aspiration, and decreased ventilation with consequent apnea and hypoxia (Sheahan & Mathews, 2014). The goal depth of procedural sedation, in most cases, is to achieve moderate sedation, wherein the risk of afflicting consequential respiratory events is insignificant. The risk of incurring such adverse events increases when medication dosing, which is an imperfect science, inadvertently produces deeper depths of sedation than was intended by the clinician (Sheahan & Mathews, 2014). 
	Saunders et al. (2018) surveyed 26 payers of medical service wherein findings established the average cost of procedural sedation in the United States at approximately $2,300. In the same survey, payers estimated an increase of 179% from the baseline cost of PSA when confronted with adverse events (Saunders et al., 2018). The total increase of even minor adverse events mounts a profound annual cost, considering approximately 4.7 million PSAs were performed per year in the U.S. between 2010-2014 (Saunders et a., 2018). Common adverse events which complicated patient condition and increased healthcare costs were identified as hypotension, hypertension, respiratory failure, bradycardia, and tachycardia (Saunders et al., 2018). It is estimated, even common adverse events such as the events listed, increase healthcare expenditures of PSA by $2.2 billion per year (Saunders et al., 2018). 
Significance
Because PSA is conducted in a variety of healthcare settings, multiple discipline-centered societies released respective guidelines in order to standardize the selection, preparation, execution, monitoring, and recovery of patients who undergo PSA (Benzoni & Cascella, 2019).  The American Society of Anesthesiologists (ASA), in concert with the American Association of Oral and Maxillofacial Surgeons (AAOMS), the American College of Radiology (ACR), the American Dental Association (ADA), the American Society of Dentist Anesthesiologists (ASDA), and the Society of Interventional Radiology (SIR) joined together to create the task force on Moderate Procedural Sedation and Analgesia, which established a set of guidelines for providers to utilize when implementing PSA (Benzoni, & Cascella, 2019). The task force guideline proposes recommendations for thorough preparation and patient evaluation leading up to procedures. This preparation and evaluation include a review of previous medical records, patient interview, physical examination, evaluation of labs, informed consent, and discernment of time and date of last intake of food and liquid (Apfelbaum et al., 2018). In urgent situations, the task force recommends not delaying immediate intervention solely because of fasting duration (Apfelbaum et al., 2018). The purpose for pre-procedure evaluation and preparation measures is to mitigate the occurrence of adverse events and quell negative outcomes if physiologic decompensation does manifest (Apfelbaum et al., 2018). In a similar arena, the American Society for Gastrointestinal Endoscopy (ASGE) released guidelines designed for the use of PSA for gastrointestinal endoscopy (Benzoni & Cascella, 2019). Although many similarities exist, there are also notable differences between the respective guidelines. An example of these differences is the recommendation to employ specific pre-induction screening tools. Moreover, the guidelines set forth by the ASGE do not lend credence to the practice of monitoring ventilation via capnography (Benzoni & Cascella, 2019). 
Clinicians rely upon established clinical criteria to discern the level of sedation required for the procedure and risk stratify patients based on their circumstance to guide interventions delivered during PSA (Sheahan & Mathews, 2014). The American Society of Anesthesiologists, the Association of Anaesthetists of Great Britain and Ireland, the European Society of Anesthesiologists, and the Australian and New Zealand College of Anaesthetists offered their own standards and practice guidelines for the implementation of PSA (Sheahan & Matthews, 2014). The standards endorsed by each respective group includes stances on standardization of assessing sedation depth, frequency of blood pressure monitoring, pulse oximetry, cardiac monitoring, and unique assertions regarding the utility of capnometry (Sheahan & Matthews, 2014). The standards and guidelines offered by the Association of Anaesthetists of Great Britain and Ireland explicitly emphasize integrating strategies of implementation based on findings from the pre-procedure assessment (Sheahan & Mathews, 2014). 
Though a litany of societies proposed their own unique set of guidelines regarding the clinical practice of PSA, there is a dearth of input concerning standardized reporting of sedation-related adverse events. The World Society of Intravenous Anesthesia (WSIVA) international task force offered a tool to standardized reporting which incorporates a spectrum of physiologic descriptors, interventions, and outcome measures (Sheahan & Mathews, 2014). Though it has yet to garner widespread use, the tool proposed by the WSIVA was designed to offer a consistent, standardized approach to classify adverse events induced by sedation and initiate a database of such evens (Mason, Green, & Piacevoli, 2012). The authors believe a standardized reporting tool will lend to cohesive efforts among clinicians who utilize PSA to maximize data collection and identify practices which tend to bear adverse outcomes (Mason, Green, & Piacevoli, 2012). The Institute of Medicine (IOM) emphasizes the importance of standardized reporting of adverse outcomes and near misses, as near misses are harbingers of future adverse events, if practices are not corrected (IOM, 2003). When a stockpile of adverse events and near-misses are appropriately reported with an accompanying explanation of the circumstances which precipitated the event, healthcare systems can readily identify opportunities for improvement to combat the possibility of repeating practices which are known to contribute to untoward outcomes or near misses (IOM, 2003). 
The medical education resource, StatPearls Publishing, emphasizes the importance of meticulous preparation preceding PSA and accompanying procedures (Benzoni & Cascella, 2019). The World Health Organization (WHO) lends credence to the use of checklists and/or templates prior to procedures as an effective way to standardize preparation and thoroughly address pertinent aspects of the procedure (Benzoni & Cascella, 2019). The WHO pre-procedure checklist addresses verification of consents, establishes the completion of pertinent pre-procedure assessments regarding cardiac rhythm, airway, and oxygenation, the presence and availability of staff and equipment, and the affirmation of team roles (Benzoni & Cascella, 2019). Checklists are intended to augment anticipatory efforts to ensure adequate preparation and prevent potentially dangerous circumstances which may manifest during the procedure (Kost, 2019). Checklists standardize the approach to preparation which helps the clinician avoid missteps or to neglect pertinent assessments (Kost, 2019). Pre-procedural checklists should address patient interview, including a thorough medical history, physical exam, review of lab work and imaging, proper completion of consent for the procedure, time of last oral intake, and a verbal review of appropriate safety measures (Kost, 2019). 
The American College of Emergency Physicians (ACEP) endorsed their own set of guidelines unique to unplanned, urgent procedural sedation (ACEP, 2018). The intention of this framework is to guide clinicians through set up and performance of PSA in more emergent conditions, on patients of all ages and in diverse settings (ACEP, 2018). Regarding pre-procedure assessment, ACEP recommends discernment of ASA physical status and an interview of health history, elucidating pertinent medical history while remaining cognizant of the urgent medical condition warranting immediate procedure (ACEP, 2018). The ACEP does not endorse the utilization of the Mallampati score for airway assessment and deems this assessment as unreliable (ACEP, 2018). On the topic of pre-procedure fasting, ACEP advocates for risk stratification based on co-morbidities and procedures that may contribute to aspiration weighed against the severity of the situation which warrants the procedure (ACEP, 2018). Even in the setting of a recent meal, ACEP recommends not delaying procedures, when necessary, and advocates for use of dissociative agents which maintain protective airway reflexes (ACEP, 2018). Preparatory arrangement of the room and supplies needed to address adverse events is integral to the pre-procedure setup in preparation for PSA. Oxygen, suction, airway management and intubation equipment, in addition to sedative/analgesic drug reversal agents should all be prepared and at bedside ready to be engaged if necessitating circumstances arise (ACEP, 2020). 
Safe practices during the preparation, execution, and monitoring of patients before, during, and after PSA, in conjunction with the best available evidence coincides with pursuit of the Centers for Medicare and Medicaid Services (CMS) efforts to improve patient safety within the hospital (CMS, 2018). The CMS emphasizes the utilization of evidence-based practices and patient safety as approaches to mitigate hospital-acquired conditions (HAC) (CMS, 2018). Often, HAC are associated with poor patient outcomes and increased healthcare costs (CMS, 2018). According to the CMS, a majority of these HAC are caused by situations which could have been prevented if adequate communication and preparation were appreciated. The CMS set a goal to reduce the occurrence of HAC by 20% from 2014-2019, a goal which they set to accomplish by endorsing organizations who support and assist hospitals in adopting and delivering evidence-based care (CMS, 2018). Programs such as the Quality Improvement Network – Quality Improvement Organizations (QIN-QIOs) and the Hospital Improvement Innovation Networks (HIINs) direct affiliated hospitals in their efforts to improve the care and safety of patients admitted to the hospital, thus decreasing the burden of HACs (CMS, 2018). The Agency for Healthcare Research and Quality (AHRQ) estimated a reduction of 1.8 million HACs, avoidance of 53,000 preventable deaths, and preservation of $19.1 billion in healthcare expenditures if the goal to reduce HAC by 20% came to fruition (CMS, 2018). The AHRQ endorsed a study which evaluated the practice of PSA administered by non-anesthesiologists using the Sedation Safety Tool (SST) which includes nine criteria considered significant to patient safety. The SST grading system focuses on three discrete phases of sedation: pre-sedation, sedation, and post sedation monitoring (Shavit et al., 2007). The pre-sedation points of emphasis included an interview to discern patient history, physical exam, time of the last meal, history of adverse reactions to medication, and assessment of vital signs. The results presented in Shavit et al. (2007) showcase the benefit of adequate preparation and continuous monitoring throughout the procedure and during recovery which in turn decrease the incidence of untoward outcomes during PSA. 
Clinical Problem Statement
	The application and utilization of the available pre-procedural assessment resources embedded in the EMR are inconsistent and sporadic, in this 26-bed Emergency Department within a 484-bed hospital. This inconsistency lends to unnecessary negative outcomes for patients who undergo procedural sedation. Currently there is no standardized approach to pre-procedure preparedness to affirm adequate preparation of the patient, staff, and equipment to avoid error and readily identify adverse effects prior to initiating sedation.  
Available Knowledge
The intention for this literature review was to explore the available evidence on the topic of safety measures regarding PSA. This review highlights knowledge concerning: explanation of the utility and process of PSA in the ED, describes inherent risks of sedative agents, exposes common preventable errors associated with PSA, discusses the process to prepare and execute PSA, and reviews the utility of pre-procedural checklists as applied to a variety of medical procedures. 
CINAHL, Google Scholar, ScienceDirect, and  PUBMED were utilized as the primary databases for this literature review. The keywords I searched were procedural sedation AND preparation, procedural sedation and analgesia in the emergency department, surgical checklists, intubation checklists, and procedural sedation safety. The keywords “procedural sedation AND preparation” rendered 1112 results on PUBMED. The phrase “Procedural Sedation and Analgesia in the Emergency Department” resulted 17,200 articles on Google Scholar after excluding articles published before the year, 2015. A PUBMED search for “surgical checklist” offered 5476 articles, 231 articles for “intubation checklist”,  and 156 for “procedural sedation checklist”. For the purposes of this paper, articles published within the last ten years were preferred over older articles. The types of studies included one meta-analysis, two randomized control trials, three prospective observational study, one population cohort study, two retrospective case study series, and three process improvement projects. 
Defining the Problem 
Burgeoning practice of procedural sedation and analgesia
	Procedural sedation is integral to the practice of medical providers from numerous specialties. It is increasing in prevalence as medical practitioners prefer to perform procedures by the least-invasive means possible (Babl et al., 2010; Campbell et al., 2016; Caruso et al., 2017; Duncan, et al., 2006; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). PSA  offers relief of suffering commonly induced by medical procedures and/or injuries which precipitate the need for medical intervention but is timelier and more efficient than alternative, more invasive options (Babl et al., 2010; Campbell et al., 2016; Duncan et al., 2006; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). Gastroenterologists utilize PSA during most endoscopies to optimize patient satisfaction and avoid impediments caused by patient reactions to discomfort (Hormati et al., 2019). 
Inherent risks
Though sedatives and analgesics commonly used to induce the level of sedation necessary to execute procedures outside of the operating room impose less risks than general anesthesia, their use still perpetrates inherent life-threatening risks in the absence of rapid identification of physiological distress and commensurate intervention (Babl et al., 2010; Campbell et al., 2016; Caruso et al., 2017; Duncan et al., 2006; Hormanti et al., 2019; Sanri et al., 2017; Tobias & Leder, 2011). Medications such as propofol, benzodiazepines, ketamine, and opioids are commonly selected for PSA (Hormanti et al., 2019; Sanri et al., 2017; Tobias & Leder, 2011). Propofol, benzodiazepines, dexmedetomidine, and opioids are known to elicit inhibitory physiologic effects such as hypoventilation, apnea, hypoxia, and hypotension (Hormanti et al., 2019; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). It is prudent to closely monitor the patient airway after administration of these medications because of their propensity to compromise airway protective reflexes (Campbell et al., 2016, Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). An article by Duncan et al. (2006) examined the pre and post-procedure charting of 101 procedures at a single institution to identify preventable causes of adverse events; their results showed a 4% instance of adverse events imposed by preventable causes, of which 1% were deemed clinically significant. 
Numerous factors influence procedure outcomes, including personnel and system-wide matters which have potential to contribute to complications. Procedures involve team members from a variety of specialties who may have little experience working together, which is especially true in the ED considering the wide variety of specialists who utilize the ED setting to perform PSA (Ramsay et al., 2019). Providers often rely upon a combination of drugs to induce PSA and make their selection based on several determining factors. Select sedatives and analgesics show a tendency to cause adverse events and hemodynamic collapse. An observational study by Sanri et al. (2017) examined 112 cases of procedural sedation which compared two different combinations of medications for PSA induction, etomidate and fentanyl (etofen) versus ketamine and propofol (ketofol). The results presented by Sanri et al. (2017) showed that 61.8% of patients who underwent PSA with ketofol physiologic decompensation, 36.4% of which suffered hypoxia which required intervention. Conversely, 42.1% who received etofen were inadequately sedated after their initial dose and required additional doses (Sanri, et al., 2017). 
Despite efforts and strategies designed to optimize safety of PSA implementation, adverse events associated with this intervention can be unpredictable. It is impossible to foretell how patients will react to selected medications. Patients are often resilient and commonly recover from hemodynamic changes provoked by sedatives. Moreover, most persistent complications are manageable by trained staff. Despite the relative safety of PSA, clinicians must remain cognizant of the potential for fatal consequences in the absence of careful preparation (Hormati et al., 2019). Hormati et al. (2019) presented a study which examined case reviews of 4,4659 procedures whereby PSA was utilized to augment gastroenterology procedures. Even by implementing a standardized approach to medication selection, dosing, and monitoring, 22.39% of patients exhibited physiologic instability at varying points throughout their procedures which included dysrhythmias, hypoxia, apnea, headache, and post-procedure nausea and vomiting (Hormati et al., 2019).
Preventable Mistakes 
Many errors associated with PSA are attributed to inconsistencies of implementation and preparation (Bable et al., 2010; Caruso et al., 2017; Duncan et al. 2006; Kahlenberg et al., 2017). Medical errors are the result of both system shortcomings and individual failures (Caruso et al., 2017; Haynes et al., 2009; Kahlenberg et al., 2017). The causes of complications suffered during procedures are frequently preventable if adequate preventative measures are put in place (Babl et al., 2010; Caruso et al., 2017; Haynes et al., 2009; Kahlenberg et al., 2017). With the advent of standardized communication tools and checklists which support mutual awareness and preparedness among team members and equipment, many complications incurred during medical procedures can be avoided (Caruso et al., 2017; Haynes et al., 2009; Kahlenberg et al., 2017). 
Components of PSA Safety
Pre-Procedure Screening and Assessment
Although adverse events are not uncommon during procedural sedation, many can be addressed without suffering long-term ramifications if identified and acted upon quickly (Babl et al., 2010; Campbell et al., 2016; Duncan et al., 2006; Hormati et al., 2019; Kahlenberg et al., 2017; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). To rapidly identify and intervene when these events arise, clinicians must perform thorough pre-procedure assessments on the patient and preemptively set-up the space and necessary equipment to intercede when unexpected circumstances arise (Babl et al., 2010; Campbell et al., 2016; Hormati et al., 2019; Kahlenberg et al., 2017; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). Providers can reduce the occurrence of such problems by identifying at-risk patients via pre-procedural evaluation, which is most efficacious when institutions standardize an approach to evaluate and identify vulnerable patients (Babl et al., 2010; Campbell et al., 2016; Duncan et al., 2006; Hormati et al., 2019; Mathews et al., 2018; Tobias & Leder, 2011). It is recommended, the pre-sedation assessment should focus on medical history which helps to stratify suspicion of precarious cardiopulmonary health and focus inquiry on medical history, prescription medications, and physical exam by the provider who will directly be involved in the procedure (Tobias & Leder, 2011). 
Fasting
The ASA guidelines recommend patients be NPO for two hours following consumption of clear liquids and six hours following solids, preceding sedation for non-emergent procedures (Duncan et al., 2006; Tobias & Leder, 2011). The purpose for discerning fasting duration prior to PSA is to evaluate concern for aspiration during the procedure (Kost, 2019). The American College of Emergency Physicians counsels, PSA performed in the ED is commonly indicated under emergent circumstances during which recent ingestion of food should not preclude definitive management (Duncan et al, 2006). Duncan et al. (2006) examined 101 procedures performed under sedation at a single institution with fasting times ranging from one hour to 14 hours and a mean of approximately four hours, the results of which indicated zero instances of aspiration. All 44,659 procedures reported by Hormati et al. (2019) were in a fasted state of at least 8-hours from the last intake of solid food and reported an aspiration rate of 0.1%; a majority these events occurred during upper endoscopy. 
Appropriate Staff
The presence of adequate staff, in terms of quantity and skillset is paramount to the successful induction and recovery of patients undergoing PSA (Campbell et al., 2016; Duncan et al, 2006; Sanri et al., 2017; Tobias & Leder, 2011). In addition to the provider performing the procedure, one person should be tasked only with managing the patient airway. Airway patency is liable to become compromised in the setting of sedatives and analgesic medications (Tobias & Leder, 2011). The presence of two appropriately trained staff members intended to monitor and manage the patient, in addition to the practitioner performing the procedure, is considered safe and standard practice (Duncan et al., 2006). The staff member monitoring vital signs and airway should be allocated solely to the role of monitoring and managing physiologic status and must possess the training and skill to expeditiously identify deterioration of patient status and the scope of practice to implement necessary intervention (Duncan et al., 2006; Sanri et al., 2017; Tobias & Leder, 2011). 
Medication selection
Much of the risk which accompanies PSA is related to the patient response to sedative and analgesic medication which induces a state wherein patients are susceptible to hemodynamic alterations and compromised ability to maintain their airway independently (Sanri et al., 2017; Tobias & Leder, 2011). Medication selection for PSA must be done strategically based on the desired depth of sedation deemed appropriate for the given procedure. Medication selection is also determined by patient circumstance, including medical history (Sanri et al., 2017; Tobias & Leder, 2011). The drug and dose selected for PSA are primary factors to determine adverse events, dependent upon the patient co-morbidities, procedure, and circumstance (Hormati et al., 2019). Administration of an opiate analgesic succeeded by calculated titration of an anesthetic medication minimizes the occurrence of adverse events related to PSA (Duncan et al., 2006).
Continuous Monitoring
Vital sign readings are often the first indicator of physiologic deterioration during PSA (Campbell et al., 2016; Hormati et al., 2019; Mathews et al., 2018; Tobias & Leder, 2011). Assiduous monitoring of the cardiac rhythm, end-title CO2, SpO2%, and/or blood pressure should continue throughout the duration of the procedure and recovery phase to detect any decline from baseline which may necessitate immediate intervention (Campbell et al., 2016; Duncan et al., 2006; Hormati et al., 2019; Mathews et al., 2018; Sanri et al., 2017; Tobias & Leder, 2011). 
Campbell et al. (2016) examined the utility of ETCO2 as means to monitor ventilation during PSA wherein 986 patients were randomized to continuous SpO2 alone versus continuous SpO2 in addition to ETCO2 monitoring. During the procedure, 18.4% of the patients in the SpO2 alone monitoring group received airway repositioning interventions, opposed to 26.2% of the patients who were monitored with the addition of ETCO2 (Campbell et al., 2016). This finding suggests earlier detection of hypoventilation is possible with ETCO2 monitoring, albeit the authors deemed the results inconclusive to support ETCO2 as a standard of practice (Campbell et al., 2016). Another study, by Sanri et al. (2017) advocates for the use of ETCO2 monitoring throughout the procedure, in addition to cardiac monitoring, continuous SpO2, and blood pressure checks every five minutes. Mathews et al. (2018) touted the advantage of employing continuous respiratory volume to signify the instance and duration of hypoventilation. Continuous respiratory volume monitoring allowed staff to intervene more rapidly than during cases performed without continuous respiratory volume, thus highlighting the importance of thorough ventilatory monitoring throughout the duration of the procedure (Mathews et al., 2018). 
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Multiple institutions around the world noted a significant decline in adverse events and patient morbidity/mortality with the implementation of safety checklists (Haynes et al., 2009; Kahlenberg et al., 2017; Ramsay et al., 2019). The rationale for integrating checklists into practice is to ensure proper preparation, implementation, and communication between team members during procedures (Haynes et al., 2009; Kahlenberg et al., 2017; Ramsay et al., 2019). Checklists have been utilized as process improvement tools to advance the safety of a variety of processes in several disciplines, well beyond the realm of medicine. Multiple industries employ checklists to standardize the setup and observance of safety measures. In the field of aviation, checklists during pre-flight work-up and aircraft inspections are considered standard practice to augment adherence to pertinent safety measures (Kahlenberg et al., 2017). Some aspects of medicine already normalized the practice of consulting safety checklists surrounding certain interventions, such as surgery and peri-intubation assessments (Kahlenberg et al., 2017). Safety checklists proved to be effective at increasing the safety profile and patient outcomes of these interventions (Kahlenberg et al., 2017). 
Standardized practices of preparation and execution of procedures via safety checklists effectively improves adherence to the essential aspects of each respective process and observance of recommended guidelines (Babl et al., 2010; Caruso et al., 2017; Haynes et al., 2009; Ramsay et al., 2019; Smith et al., 2015). Checklist application notably increases the mutual acknowledgement of imperative safety measures (Babl et al., 2010; Caruso et al., 2017; Haynes et al., 2009; Smith et al., 2015). Checklists are effective tools to optimize communication among team members and promote mutual awareness to a cohesive plan of action (Babl et al., 2010; Haynes et al., 2009). 
	Surgery checklist. The advent of the WHO Surgical Safety Checklist, which was first introduced in 2008, has since become a staple component of surgical intervention, internationally (Haynes et al., 2009; Kahlenberg et al., 2017; Ramsay et al, 2019). The purpose of the checklist is to serve as a knowledge-sharing tool for staff involved in the procedure (Kahlenberg et al., 2017; Ramsay et al., 2019). The checklist facilitates a consistent approach to acknowledge safety practices and ensures all necessary components are addressed (Kahlenberg et al., 2017; Ramsay et al., 2019). Adverse events which result from surgery are often multifactorial with causes ranging from system-wide deficiencies to personnel gaffes (Ramsay et al., 2019). Like surgery, PSA  requires the skill set of varying disciplines to work in pursuit of a specific task. Moreover, like surgery, PSA involves inhibition of patient sensorium to aid in execution and patient toleration of invasive procedures. 
Ramsay et al. (2019) examined hospitalizations in Scotland between 2000-2014, calculating the morbidity and mortality surrounding surgical intervention before and after implementation of the WHO surgical checklist. Their results showed 36.6% reduction in mortality associated with surgical intervention after the implementation of the WHO surgical checklist (Ramsay et al., 2019). The pre-surgical checklist resulted in significant reduction in perioperative mortality, realized by all seven countries included in the pilot study (Ramsay et al., 2019). The WHO sanctioned checklist mitigated the instance of postoperative complications by an average of 36%, including in-hospital death, surgical site infections, and unplanned follow-up surgeries at eight international sites (Haynes et al., 2009). 
Intubation checklist. Intubations in the ED are often performed on patients in emergent circumstances necessitating rapid response from the care team. Emergent intubations, though necessary to preserve life, introduce several potential hazards to the patient and staff (Smith et al., 2015). A study by Smith et al. (2015) carried out at an academic institution authorized the use of a pre-procedural checklist for intubations performed on trauma patients in the ED. This study examined the occurrence of adverse events, adherence to local safety guidelines, and outcomes for patients during the six months prior to enacting the checklist and the six months following (Smith et al., 2015). The study included 141 intubations, 76 before the checklist 65 after the implementation of the checklist. Post checklist intubations appreciated a 7.7% absolute risk reduction, compared to the pre-checklist intubations (Smith et al., 2015). The study also showed improvement of adherence to the 15 safety measures in accordance with facility policy, transitioning from 17.1% to 69.2% observance (Smith et al., 2015). 
Caruso et al. (2017) sought to discern the influence of a safety checklist to improve the selection and administration of rapid sequence intubation medications in a pediatric emergency department. Caruso et al. (2017) examined the practices surrounding RSI both pre and post-checklist implementation. Caruso et al. (2017) found that instances of bradycardia dropped from 8% of cases to 4% after implementation of the checklist. Another factor tracked in this study was the passage of time between induction of and laryngoscopy, with a goal of less than <45 seconds; this metric improved from 44% in pre-checklist cases to 59% in post-checklist cases (Caruso et al., 2017). 
Procedural Sedation Checklist. Babl et al. (2010) implemented a formal training program which taught a uniformed approach to PSA for healthcare providers. One integral facet of the approach featured in the training program was the instruction and use of pre-sedation checklists (Babl et al., 2010). The pre-sedation checklist used in this study entailed documentation of pre-procedure fasting duration, patient weight, medical history, appropriate consent, assessment of risk based on history and physical findings,  adequate staffing, and appropriate monitoring equipment (Babl et al., 2010). Outcome measures were determined by patient outcome and documented acknowledgment of established safety components (Babl et al., 2010). Performance measures were obtained during three phases: pre-implementation, six-months post-implementation, and three-years post implementation (Babl et al., 2010). Acknowledgement of seven out the eleven performance measures featured on the checklist was deemed a significant outcome metric, in the study by Babl et al. (2010). In the pre-implementation phase, only 2% of PSA’s sufficiently satisfied seven of the eleven performance measures, as compared to 96% six-months post implementation, and 80% three-years post implementation (Babl et al., 2010). 
A quality improvement project authored by Pannifex et al. (2013) initiated training with an effort to standardize PSA preparation and execution also found that a protocolized approach to PSA improved overall safety and realization of pre-determined safety metrics (2013). Safety checklists are considered standard care and are taught in the curriculum of comprehensive pediatric procedural sedation (PPS) training and credentialing programs, internationally (Babl et al., 2010). 
Kahlenberg et al. (2017) sought to improve organizational adherence to institution-designated critical safety elements of PSA. Kahlenberg et al. (2017) addressed PSA practices in three disparate areas of the hospital, all of which commonly perform PSA. This process improvement project was conducted by way of chart audits performed on PSA cases to determine adherence to the pertinent safety elements, before and after implementation of a pre-procedure checklist (Kahlenberg et al., 2017). Audits performed on the pre-implementation PSA’s in the ED revealed, medications were double checked in only 68% of cases, obesity acknowledgment and precautions were observed in 0%, NPO documentation in 86%, discharge criteria acknowledged in 78%, charted level of sedation 0%, consents were signed and available in 96%, and adequate monitoring was performed in 96% of cases (Kahlenberg et al., 2017). After additional staff education, five months post implementation, checklist completion and adherence to all critical safety elements improved from 67% to 75% while overall adverse event rate dropped by 30%, albeit the authors acknowledge that a larger sample size is needed to declare this finding as statistically significant (Kahlenberg et al., 2017). 
Conclusion
	The literature expounded upon above explains that PSA is a very common and integral practice in the ED. Providers favor minimally invasive measures and mild to moderate depths of sedation whenever appropriate. The medications typically administered for PSA induction are known to transiently compromise cardiopulmonary function and the innate reflexes to support the airway. Due to the inherent risks of sedative medications and procedures typically performed under PSA, several safety measures should be put in place and verified prior to induction to avoid adverse events. Some events are unforeseen or unavoidable, in which case, safety checklists put measures in place which aid providers to rapidly identify and intervene when events arise to alleviate morbidity and mortality. Though the risk of adverse events related to PSA are relatively low, the observed events are often preventable if adequate safety measures are in place. In patients who do suffer a serious adverse event, the resultant sequelae tend to be substantial. Multiple provisions must be enacted in preparation for safe execution and stratification of risk prior to induction of PSA. Numerous screening and risk analysis tools are available for the purpose of appropriately preparing the staff, equipment, and other provisions necessary to safely carryout PSA. Despite the availability of screening tools, currently there is no broad consensus or nationally standardized approach to prepare for PSA. Checklists have proven to ameliorate morbidity and mortality rates when applied to surgery and intubations. Similar pre-procedure checklists specific to PSA proved to be effective at enhancing preparedness and suppress untoward events. This DNP scholarly project aims to implement and investigate the influence of a pre-procedural checklist on patient safety during PSA. 
Rationale
The Promoting Action on Research Implementation in Health Services (PARiHS) is a methodical approach developed to introduce and implement new evidence-based practice changes (Schaffer et al., 2013). The PARiHS framework is comprised of three constituent elements which are significant to the investigation of evidence, determination of context, and facilitation of actionable steps to implement change (Schaffer et al., 2013). This model is designed to guide researchers through the process of exploring current evidence, determining the appropriateness of research performed at their respective facility, and introducing the evidence into the given culture. One of the primary tenets of the PARiHS framework is the prioritization of the context under which the evidence is introduced (Kitson et al., 1998). The PARiHS framework operates under the assumption that implementing research into practice is incumbent upon the organization and not solely the responsibility of each individual practitioner (Schaffer et al., 2013). 
The three elements of the PARiHS change model are evidence, context, and facilitation (Schaffer et al., 2013). The first crucial step to the PARiHS change model is to explore the evidence in order guide and galvanize the change (Schaffer et al., 2013). Each element of the PARiHS change model is comprised of sub-elements which contribute to the cohesive structure of the change model. 
Evidence is defined as knowledge accumulated via research, insights from clinical experience, and patient preferences (Kitson et al., 1998). The evidence used as impetus for change is stratified in this model to predict the success of inducing change in the target organization. When examining the level of evidence, randomized control trials and systematic reviews are favored over anecdotal evidence and descriptive studies (Kitson et al.,1998). Evidence from clinical experience should be more than just an individual account but rather a consensus statement resultant of expert discussions within the respective discipline (Kitson et al., 1998). Patient preferences are entertained when providers and patients engage in shared decision making (Kitson et al., 1998). 
The element of context explores and focuses on the organization or setting in which the proposed change is to be implemented. It is prudent to understand the culture and context to ensure the information and change is compatible with the organization. The sub-elements of context are culture, leadership, and measurement (Kitson et al., 1998). Characteristics of a context or setting befitting of evidence-based change harbors a culture which emphasizes knowledge-sharing, focuses on patient outcomes and preference, values the staff, and strives to operate on the forefront of the best available evidence (Kitson et al., 1998). A key element of context is understanding the leadership and stakeholders of the organization. Beyond the leaders, an indication of a strong organization is one in which all members of the team are aware of their individual role, the values of the organization, and the aspirations of the organization (Kitson et al., 1998). Good leaders express clearly defined duties to team members, emphasize team concepts, and are explicit in their intentions when communicating with team members (Kitson et al., 1998). The last determination of context is measurement, defined as the way by which the organization monitors progress toward desired outcomes. An organization that seeks feedback, self-audits, and critique from external sources is considered a strong candidate to embrace evidence-based practice changes (Kitson et al., 1998).
The final element of the PARiHS model is facilitation, wherein individuals in the organization implement the desired change. The predictability of successful assimilation into practice is determined by the three sub-elements of facilitation: characteristics, role, and style (Kitson et al., 1998). It is the role of the facilitator to guide education and serve as a resource to those implementing the change. The characteristics of a successful facilitator are demonstrated by authenticity, empathy, and conveys deference to the team members of the institution (Kitson et al., 1998). The role of the facilitator is to orchestrate the agenda, find solutions during adversity, and serve as a resource to team members (Kitson et al., 1998). The style of facilitation is the final factor included in this framework of EBP implementation. A successful style of facilitation is one that is malleable to the conditions, attentive, and supportive to the team (Kitson et al., 1998). According to the PARiHS methodology, if the aforementioned characteristics are observed, there is a high likelihood of success when implementing new evidence into practice. 
Purpose/Aims
	The purpose of this DNP scholarly quality improvement project was to implement a standardized bedside, nurse-initiated pre-procedure checklist in the emergency department. The intent of this integration was to discern whether enactment of the checklist would lessen the morbidity and mortality rate (intubations, admissions, protracted procedures, delays in care, mortality) and increases the application of safety measures associated with procedural sedation and analgesia and in the emergency department. This project sets to accomplish the following aims:
1. Develop a pre-procedural safety checklist to be used prior to procedural sedation and analgesia in the ED.
2. Educate emergency department nurses on the purpose and proper implementation of the pre-PSA safety checklist. 
3. Assess the level of adherence to the checklist via chart audits.
4. Evaluate and contrast the occurrence of adverse events associated with PSA, before and after implementation of the PSA safety checklist.
5. Evaluate and contrast the observance of safety measures put in place during set up for each respective procedure, before and after implementation of the pre-PSA safety checklist.
6. Discern the morbidity and mortality related to adverse events associated with PSA, before and after implementation of the pre-PSA safety checklist. 
Methods
Project Design
This quality improvement project implemented a nurse-driven pre-PSA safety checklist, utilized in the emergency department, to optimize patient safety and mitigate morbidity and mortality related to PSA. Prior to the implementation of the safety checklist, formal education was provided to all staff nurses who worked in the ED at the Iowa Methodist Medical Center. The educational format was originally intended to be provided as in-person sessions during unit meetings. The global pandemic caused by SARS-CoV-2 and commensurate distancing protocols complicated matters. As a result of changes exerted by the pandemic, a video PowerPoint presentation was disseminated to staff nurses via email. The educational PowerPoint addressed pertinent safety aspects to consider when performing PSA and the approach to adequately address the content featured on the checklist. The intention of the PowerPoint was to educate nurses on the importance of PSA safety, the purpose for initiating the pre-PSA safety checklist tool, how to administer the tool, and directions for documentation.
The implementation phase covered a duration of eight weeks, during which nurses were to employ the PSA checklist to augment their preparation of safety measures, prior to initiating sedation. The nurses acknowledged the items presented on the checklist to prompt their setup of equipment and acquisition of pertinent staff members. The paper checklist featured an affixed outcomes sheet which was used as a data collection tool. On this outcomes sheet, nurses were to note any untoward effects or complications incurred during the sedation, staff responses to the complications, patient status following the procedure, and resultant disposition. Results compiled during the eight-week implementation phase were gathered by submitted outcomes sheets and corroborated via chart audits. A survey was sent to ED nurses following the implementation phase to ascertain their respective thoughts regarding the efficacy and applicability of the checklist. 
Project Site
This project took place in the emergency department of a 484-bed regional medical center and teaching hospital which features a level 1 trauma center in Des Moines, Iowa. The department is an adult-only ED, which contains 24 emergency rooms, one behavioral health room, one sexual assault room, two trauma bays, one resuscitation room, and a fast track area which is shared with the adjoined pediatric ED. 
Population
This study collected data on two sample populations. The patient population for this project was amassed from a convenience sample which included all patients, 18-years-old or older, who underwent PSA at the Iowa Methodist Medical Center emergency department (ED) between the dates 10/14/2020 through 12/09/2020. Patients excluded from this study were those who underwent sedation for drug assisted intubation. Not all patients who underwent PSA during the implementation phase were recipients of the intervention. Being a nurse-initiated intervention, the implementation of the checklist was entirely contingent upon nurse participation. Pre-implementation data included all patients, 18 years of age or older, who underwent PSA at the Iowa Methodist Medical Center ED between the dates 08/19/2020 through 10/13/2020. As was the case with the patient population excluded from the implementation sample, patients who underwent sedation during a drug assisted intubation were excluded from pre-implementation data. The second population of investigation entailed department nurses from the study site, who were asked to participate in a post-implementation survey. 
Ethical Considerations and Protection of Human Subjects
	Institutional Review Board approval was sought through Creighton to ensure the preservation of patient rights. The Creighton University Office of Research compliance deemed the project to be a quality improvement project and exempt from ongoing IRB oversight, accordingly. This project proposal was also submitted to the UnityPoint Health – Des Moines IRB and Human Research Protection Program, which also declared the project exempt from continuous oversight. Patients were not exposed to any dangers exceeding that which is normally present during procedural sedation. All documents containing patient information was secured and discarded in appropriate receptacles upon data collection. 
Intervention and Measurement Instrumentation
This quality improvement initiative utilized the Pre-Procedural Sedation Safety Checklist (Appendix A) tool which was employed prior to initiating PSA on every patient who met inclusion criteria in the ED at Iowa Methodist Medical Center between 10/14/2020 through 12/9/2020. This tool was created by the author and was not previously used in practice. Items included on the checklist coincided with local unit policy regarding mild to moderate sedation. Checklists were located at the unit clerk desk, near the procedure consent forms. Prior to initiating sedation, the primary nurse was asked to use the checklist to guide their preparation of safety equipment and staff. The checklist covered vital safety measures, including preparation of equipment, personnel, and patient assessments, which were to be covered prior to induction. It was the responsibility of the primary nurse to ensure each aspect featured on the checklist was addressed prior to initiating PSA. The checklist was to be acknowledged in the presence of all staff, prior to initiation of sedation. Components of the checklist were to be charted in the EMR, in accordance with established unit protocol. 
Data Collection Procedures		 
The efficacy of the checklist was evaluated via retrospective review of charting rendered by the primary nurse and  collection of the affixed Post-Procedure Impression/Data Collection Sheet (Appendix B) which was to be completed by the nurse caring for the patient, following sedation. The outcomes document featured queries regarding hemodynamic stability, occurrence of complications, and corresponding interventions, during or after the procedure. The nurse was to note patient outcome and disposition at the conclusion of sedation. Participating nurses were expected to address and document each component featured on the checklist, including the presence or observation of each safety measure and pertinent events, during and after the procedure, in the EMR.  Instructions for proper documentation were addressed in the educational PowerPoint. To clarify which patients received the intervention during the implementation phase, nurses were asked to affix a patient sticker to the checklist and submit to a specified folder for review by the researcher. 
Implementation data was gathered by compiling the information provided on the submitted outcomes data sheets and via chart audit of the EMR. Pre-implementation data was gathered via retrospective EMR review. The following data was collected on patients included in the study: type of procedure, unplanned interruptions of the procedure, hypotension defined as a systolic blood pressure < 90 mmHg, hypoventilation  defined as a respiratory rate of < 6 breaths-per-minute, the occurrence of vomiting/aspiration, premature interruption of the procedure due to complications of physiologic instability, unplanned admission to the hospital, and mortality. The researcher also sought to compare the observation of proper pre-sedation preparation and compliance with safety measures which are defined in subsequent paragraphs in addition to verification of procedure consents, as charted by the primary nurse. 
Staff nurses were asked to participate in a Post Implementation Survey (Appendix C), for which a link was emailed to each nurse in the department. The survey was conducted to ascertain each nurse’s respective opinion concerning the efficacy of the educational material, whether they participated in the project, and found the project to be applicable and relevant to the enhancement of patient safety in the department. Lastly, the survey queried their perspective on the importance of the preparation process on patient safety during sedation. The survey was constructed, disseminated, and collected using surveymonkey.com software.
Results
	The primary outcome data for this project was to determine the proportion of procedures performed under PSA which utilized the Pre-PSA safety checklist. This data put was determined by calculating the number of outcomes documents which were completed by ED nurses and submitted for data collection. Descriptive analysis discerned the rate of checklist utilization for PSA. 
The secondary outcomes analyzed by this project compared the nursing documentation of patients who underwent PSA in the ED to discern the readiness of safety measures in place for the procedure and the occurrences of adverse outcomes experienced during PSA procedures which utilized checklist versus procedures that did not. Secondary outcomes data was gathered following the eight-week implementation phase of this project and the eight-weeks preceding the implementation phase. 
After the completion of the implementation period a post-implementation survey was emailed to all staff nurses. The survey was formulated to ascertain staff perspective and to identify reasons which might point to why the checklist was used so infrequently during the implementation phase. The survey asked about the efficacy of the educational material, whether the staff member participated utilized the checklist, and whether they found the project to be relevant to the enhancement of patient safety in their department. Resources available through surveymonkey.com were utilized to facilitate the production and use of the survey. 
Study Participants
The total number and types of procedures included during each respective period were collected and presented, to exhibit the diverse circumstances in which PSA is utilized. This data, provided in Table 1, was amassed during the eight-week intervention period, as well as the eight-week period prior to implementation. During the eight-week pre-implementation period, there were a total of 59 sedations, of which 29 were performed during closed joint reductions, 14 cardioversions, five esophagoduodenoscopy (EGD) procedures, one transesophageal echocardiogram (TEE), one lumbar puncture (LP), seven chest tube (CT) placements, and two laceration repairs. During the eight-week intervention period 49 patients met inclusion criteria, of which the intervention was utilized in six of 49 procedures (12.2%). The 43 sedations which occurred during the intervention period but did not receive the intervention were comprised of 16 joint reductions, six cardioversions, 11 EGD’s, one TTE, one LP, five CT’s, one laceration repair, one bronchoscopy, and one foreign body removal. The constituent procedures to makeup the six sedations in the intervention group included two reductions, two cardioversions, one TEE, and one CT insertion.
ED staff nurses were emailed the post-implementation survey which was accessed via a link and available for completion at surveymonkey.com. Staff emails were attained via utilization of the staff directory provided by the unit manager. Of note, it is unclear how often the email directory is updated, which is relevant to this study considering the significant staff turnover experienced. During the implementation period, the local region experienced abnormal burdens which necessitated utilization of float staff and hiring of travel nurses in response to the SARS-CoV-2 global pandemic. The survey was emailed to 108 staff members available through the email directory. Of the 108 emails sent, eight staff completed and submitted a survey.
Project Findings
Among the outcomes noted in the intervention group, shown in Table 2, there were zero unplanned interruptions, hospital admissions, or moralities. Of the 43 which did not observe the checklist, there were 3 (6.98%) unplanned interruptions, 2 (4.65%) unplanned hospital admissions – both for post-procedure hypotension, and one (2.33%) death. Nurses charted verification of procedure consents in 23 (53.49%). To provide further context regarding the frequency of untoward outcomes resultant of PSA, the same metrics were observed for the eight-week pre-implementation period. Of the 59 sedations performed pre-implementation, there were three (10.17%) unplanned interruptions of the procedure due to complications, zero unplanned admissions, and zero deaths. Hemodynamic changes, also shown in Table 2, were noted to reflect the prevalence of hemodynamic compromise experienced during PSA. The intervention group showed zero occurrence of emesis or hypoventilation, defined as less than or equal to six breaths-per-minute. Hypotension, defined as having a systolic blood pressure of less than 90 mmHg, occurred in one of six (16.67%) in the intervention group. In the group which did not utilize the checklist prior to sedation, three (6.98%) patients displayed hypoventilation, three (6.98%) experienced emesis, and nine (20.93%) exhibited hypotension. Of the 59 pre-implementation sedations, four (6.78%) experienced hypoventilation, there was one (1.69%) instance of vomiting, and six (10.17%) patients exhibited hypotension. 
Adequate preparation for procedures was defined as acknowledging the presence of appropriate staff defined as the presence of the provider performing the procedure, a respiratory therapist or nurse to monitor the airway, primary nurse to monitor patient vitals and physiologic status, and an additional nurse or patient care technician to assist the provider with the procedure. The presence of safety equipment was defined as having access to emergency cart, application of a cardiac monitor, wall suction connected, oxygen device available, and availability airway devices. The final factor included in our definition of adequate preparation was the observance unit-approved nursing assessments which included verification patient history, time of last oral intake, performance of physical assessment, and observance of a pre-procedure timeout. These standards were formulated in collaboration with unit stakeholders and in accordance with unit protocols for procedural sedation and moderate sedation. Using the definition noted above, this project examined the adequate preparation for procedures, which included presence of safety measures and consent verification, both of which were ascertained via retrospective chart review. Proper set up and observance to safety measures was noted in 11 of the 43 (25.58%) procedures which occurred during implementation but did not observe the checklist. Charting of consent verification by nursing staff was noted in 23 (53.49%) of the implementation phase procedures which did not utilize the checklist. In contrast to 6 of 6 (100%) sedations in the intervention sample charted the verification of consents and verification of the pertinent safety measures prior to induction. To offer more robust baseline data, these metrics were also examined during the eight-week pre-implementation phase. During the pre-implementation phase, 41 of the 59 (69.49%) sedations verified proper consent prior to procedure and 29 (49.15%) met the standard for safe pre-procedural preparation. As was the case with the implementation phase, the pre-implementation data was gathered via retrospective review of electronic medical record charting by the primary nurse. This data is displayed in Table 3.
In total, eight nurses responded to the four-question post-implementation survey, which is illustrated as Appendix C. When asked about the clarity of instructional material regarding utilization of the checklist, four nurses selected the answer choice extremely clear, three indicated the instructions were very clear, and one respondent thought the instructions were somewhat clear. Zero respondents indicated the instructions were not so clear or not at all clear. Five of eight indicated they did use the checklist during the trial while three indicated they did not use the checklist. Six of the eight respondent reported that adequate pre-procedural sedation is extremely important to maintaining patient safety during sedation, while two indicated adequate preparation was very important; zero respondents answered that adequate preparation was somewhat important, not so important, or not at all important. The final question inquired whether the respondent felt the checklist used during the trial, or a similar version, would be useful to guide preparation in the future and three responded indicating the checklist would be extremely useful, four answered very useful, one answered somewhat useful, and zero respondents answered with not so useful or not at all useful.
Discussion
Application of Findings
The purpose of this study was to implement a safety checklist to be observed prior to induction of sedation to discern the influence of standardized preparation on adherence to safety measures, morbidity, and mortality associated with PSA. This study accomplished the aims of creating a safety checklist and disseminating education to staff nurses regarding the purpose and utility of the checklist. The nurses who responded to the post-implementation survey identified the delivery of the education to be clear and effective, although only eight out of 108 staff nurses participated in the survey. Procedures which observed the checklist exhibited a substantial increase in adherence to safety measures and superior rates of morbidity/mortality as compared to procedures which did not use the intervention. However, use of the Pre-Procedural Sedation – Safety Checklist was sporadic, which yielded a dearth of data for which to analyze. The primary data endpoint of examination for this study was rate of checklist utilization. The secondary endpoints were to determine the rates of adherence to safety measures and morbidity/mortality rates between the two groups. Despite notable outcomes, due to disparate sample sizes, it is inappropriate to compare the intervention versus non-intervention groups using statistical analysis. It is noteworthy that ED staff members who responded to the post-implementation survey identified adequate preparation as an integral factor to sustain patient safety during sedation. The additional steps to work processes posed by this project, which occurred during a uniquely stressful time for ED staff, likely contributed to low participation. In the future, efforts should be made to reduce the work burden on staff nurses. 
Relation to Literature
	The intent of this initiative was to improve adherence to safety practices during preparation and implementation of procedural sedation in the emergency department. As was noted in the literature search for this study, checklists have been used in other settings as reliable methods by which to pursue standardized preparation (Benzoni and Cascella, 2019). The intent of checklist utilization is to create a shared awareness of preparatory expectations and vigilance among staff involved in the procedure, no matter their level of training or specialty (Babl et al., 2010). Of the sedations which did employ the checklist, consistency of preparation for procedures improved. As was noted in Saunders et al. (2018), the adverse events related to hemodynamic compromise experienced during PSA did increase unplanned admissions and thus, healthcare expenditures. Using avoidance of patient harm as a gauge, use of the checklist was associated with improved patient outcomes and care delivery.
Limitations
As previously mentioned throughout the course of this paper, there were some circumstantial challenges which limited the receptivity and adherence to interventions of this project. The original plan to disseminate the instructions and teaching regarding the intervention for this project was limited to virtual communication, due to consideration to minimize large gatherings in pursuit of maintaining social distancing measures during the SARS-CoV-2 pandemic. To observe the social distancing recommendations, the instructions were provided to staff via a video PowerPoint presentation which was emailed to staff by utilizing an emailing list provided to the researcher by unit management. There were 108 people on the emailing list but it was unclear how often the list was updated. A read receipt was attached to the email to determine the number of nurses who viewed the instructions but being that an email list was utilized, only one read receipt was received the moment one person opened the email. Furthermore, the read receipt only confirmed the staff member opened the email, but didn’t confirm whether the nurse watched the presentation. There was also an extraordinary amount of staff turnover during this period as some nurses who were present at the start of the project left to pursue travel assignments. The staff also experienced a high burden of illness, noted most significantly on a day during the implementation phase in which 27 nurses were out of work due to illness. In response to staffing challenges, the unit management team resolved to utilize float staff and travel nurses to fill vacancies. This constant flux in staffing influenced inconsistencies in procedural sedation practice. The personnel responsible for initiating the intervention in this study were emergency department nurses who were under unique occupational pressures exerted by the burden of the global pandemic. It is suspected, the inconsistent staffing of the unit and suboptimal dissemination of instructions negatively influenced the utilization of the checklist. In addition, nurses were constantly asked to adapt new practice changes regarding their approach to the care of patients infected with SARS-CoV-2 which was a major emphasis during the implementation phase of this project. 
Lessons Learned
The extra challenges which affronted the unit staff, amidst the throes of a global pandemic, significantly curtailed interest in new practice changes not related to the pandemic. Though the eight respondents to the post-implementation survey all asserted the checklist would be useful to enhance patient safety in their practice, future work should focus on gauging unit receptivity prior to initiation. More extensive strategies to highlight shared goals with stake holders and staff may positively influence participation among staff. Due to the constraint of delivering virtual teaching, the number of staff nurses who viewed the educational video was never determined with certainty. In futures studies, efforts should be made to verify receipt of education strategy and participation. 
Future Implications
Further Study
Dissemination of education and efforts to gauge interest of participating staff should be major points of emphasis for future study. As this study exposed, it is hard to yield relevant data for projects in which the intervention is staff-initiated, in the presence of a pandemic. Uncertain education delivery, and no knowledge of staff perspective regarding the importance of the study topic likely also negatively influenced the participation of unit staff. Noted time of fasting previous to induction of sedation is a topic of future study as there are currently varied stances taken by various expert panels and associations. Specific selection and dosing of medication is another topic which offers a variety of recommendations, dependent upon circumstance. In the emergency department, medications which maintain hemodynamics are paramount considering typical patient acuity. 
Next Steps
Suggested steps to elaborate on findings from this project and incorporate this knowledge into future practice include construction of a PSA-specific educational program to be offered to ED staff nurses. Education should emphasize and disseminate unit standards for PSA and incorporate the purpose and utility of referencing a checklist prior to induction of sedation. It is likely beneficial to offer this education during nurse orientation and annually as a part of unit competencies. It is recommended to post checklists in a very accessible place within each ED room so as to be easily referenced, to standardize procedural set up and execution in the emergency setting. 
Conclusion
	The process of procedural sedation is paramount to supplement the execution of procedures frequently performed in the emergency department and the patient experience. Induction of sedative and analgesic medications have a potentiating effect which reduces patient sensorium and renders patients vulnerable to hemodynamic and physiologic instability.  The occurrence of complications, including hemodynamic changes and airway compromise are rare and often addressed without incident, these instances have the potential to contribute to morbidity and mortality. Checklists have been utilized in other health care settings and industries and proved to mitigate the instance of adverse events by enhancing preparation and observation of safety measures. This study introduced the Pre-Procedural Sedation – Safety Checklist to be used prior to induction of patients in the emergency department. Since this study employed the use of a nurse-initiated intervention, the significance of the outcomes were heavily reliant upon participation from the unit nurses. Of the 49 procedures which met inclusion criteria during the implementation phase, nurses utilized the Pre-Procedural Sedation – Safety Checklist in six sedations for an adherence rate of 12.24%. Though the intervention group did exhibit superior adherence to safety measures (100%) and verification of consents (100%), and experienced zero instances of death, unplanned admission, or premature interruption of the procedure due to adverse events the unequal sample size of the intervention group makes it inappropriate for comparison. Constant changes to staff, employment of float and travel staff, and burden of employee and patient illness during the SARS-CoV-2 pandemic posed challenges to dissemination of instructions for the project and staff adherence. The lack of substantial comparability of the data fostered ambiguity of effectiveness. Future recommendations are to prioritize interest of nursing staff or formulate an intervention that does not add extra steps staff processes.
Sustainability
 	Multiple options for sustainable, practical use of the Pre-Procedural Sedation – Safety Checklist were proposed. The lack of utility was attested to challenges with providing instructions for use and occupational and staffing burdens caused by the SARS-CoV-2 virus which was concurrent with the implementation of this project. It is suspected, the process of adding steps and paper to an already busy and overwhelming workflow made the use of the checklist unwieldy. In order remove the burden of additional work for nursing staff by obtaining and filling out a checklist, such as in the study, it would be more sustainable to simply post laminated checklists in each room in which procedural sedations occur. The visual accessibility of the safety measures noted on the checklist could promote a shared sense of responsibility among all staff involved, rather than placing onus on the primary nurse. This could influence a mutual awareness of pertinent safety measures promoting a readiness to act if adverse events arise. 
References
Apfelbaum, J. L., Gross, J. B., Connis, R. T., Agarkar, M., Arnold, D. E., Cote, C. J., Dutton, R., 	Madias, C., Nickinovich, D. G., Schwartz, P. J., Tom, J. W., Towbin, R., & Tung. A. 	(2018). Practice Guidelines for Moderate Procedural Sedation and Analgesia 2018: A 	Report by the American Society of Anesthesiologists Task Force on Moderate Procedural 	Sedation and Analgesia, the American Association of Oral and Maxillofacial Surgeons, 	American College of Radiology, American Dental Association, American Society of 	Dentist Anesthesiologists, and Society of Interventional Radiology. Anesthesiology, 	128(3), 437-479. doi: 10.1097/ALN.0000000000002043 
American College of Emergency Physicians. (2018, September 28). Unscheduled procedural 	sedation: A multidisciplinary consensus practice guideline. Retrieved on March 2nd from 	https://www.acep.org/globalassets/sites/acep/media/policy-statement/unscheduled-	procedural-sedation-sept-28-2018-cp.pdf 
Babl, F. E., Krieser, D., Belousoff, J., & Theophilos, T. (2010). Evaluation of a paediatric 	procedural sedation training and credentialing programme: Sustainability of change. 	Emergency Medicine Journal, 27(8), 577-581. doi: 10.1136/emj.2009.077024
Bellolio, M. F., Gilani, W. I., Barrionuevo, P., Murad, M. H., Erwin, P. J., Anderson, J. R., 	Minder, J. R., & Hess, E. P. (2016a). Incidence of adverse events in adults undergoing 	procedural sedation in the emergency department: A systematic review and meta-analysis. 	Academic Emergency Medicine, 23(2), 119-134. doi: 10.1111/acem.12875 
Bellolio, M. F., Puls, H. A., Anderson, J. L., Gilani, W. I., Murad, M. H., Burrionuevo, P., Erwin, 	P. J., Wang, Z., & Hess, E. P. (2016b). Incidence of adverse events in paediatric 	procedural sedation in the emergency department: a systematic review and meta-analysis. 	British Medical Journal, 6(6), e011384. doi: 10.1136/bmjopen-2016-011384 
Benzoni, T. & Cascella, M. (2019). Procedural Sedation. StatPearls. Retrieved on March 11th, 	2020 from https://www.ncbi.nlm.nih.gov/books/NBK551685/ 
Campbell, S. G., Magee, K. D., Zed, P. J., Glenn Etsell, P. F., LaPierre, A., Warren, D., 	Mackinley, R. R., Butler, M. B., Kovacs, G., & Petrie, D. A. (2016). End-tidal 	capnometry during emergency department procedural sedation and analgesia: A 	randomized, controlled study. World Journal of Emergency Medicine, 7(1), 13-18. doi: 	10.5847/wjem.j.1920-8642.2016.01.002 
Caruso, M. C., Dyas, J. R., Mittiga, M. R., Rinderknecht, A. S., & Kerrey, B. T. (2017). 	Effectiveness of interventions to improve medication use during rapid-sequence 	intubation in a pediatric emergency department. American Journal of Health-System 	Pharmacy, 74, 1353–1362. https://doi-org.cuhsl.creighton.edu/10.2146/ajhp160396 
Centers for Medicare and Medicaid Services. (2018). CMS Patient Safety Efforts and the AHRQ 	National Scorecard on Hospital-Acquired Conditions. Retrieved on February 20th, 2020 	from https://www.cms.gov/newsroom/fact-sheets/cms-patient-safety-efforts-and-ahrq-	national-scorecard-hospital-acquired-conditions
Duprey, M. S., Al-Qadheeb, N. S., O’Donnell, N., Hoffman, K. B., Weinstock, J. Madias, C., 	Dimbil, M., & Devlin, J. W. (2019). Serious cardiovascular adverse events reported with 	intravenous sedatives: A retrospective analysis of the medwatch adverse event reporting 	system. Drugs Real World Outcomes, 6(3), 141-149. doi: 10.1007/s40801-019-00161-y 	 
Duncan, R. A., Symington, L., & Thakore, S. (2006). Sedation practice in a Scottish teaching 	hospital emergency department. Emergency Medicine Journal, 23(9), 684-686. doi: 	10.1136/emj.2006.035220
Godwin, S. A., Burton, J. H., Geraldo, C. J., Hatten, B. W., Mace, S. E., Silvers, S. M., & 	Fesmire, F. M. (2014, February).  Clinical policy: Procedural sedation and analgesia in 	the emergency department. Annals of Emergency Medicine, 63(2), 247 - 258.e18. doi: 	https://doi.org/10.1016/j.annemergmed.2013.10.015 
Haynes, A. B., Weiser, T. G., Berry, W. R., Lipsitz, S. R., Breizat, A. H., Dellinger, E. P., 	Herbosa, T., Joseph, S., Kibatala, P. L., Lapitan, M., Merry, A. F., Moorthy, K., Reznick,		 R. K., Taylor, B., & Gawande, A. A. (2009). A surgical safety checklist to reduce 	morbidity and mortality in global population. New England Journal of Medicine, 360(5), 	491-499. doi: 10.1056/NEJMsa0810119 
Hormati, A., Mohammadbeigi, A., Mousavi, S. M., Saeidi, M., Shafiee, H., & Aminnejad, R. 	(2019).  Anesthesia Related Complications of Gastrointestinal Endoscopies; A 	retrospective descriptive study. Middle East Journal of Digestive Diseases, 11(3), 147	-151. doi: 10.15171/mejdd.2019.141 
Institute of Medicine. (2003). Patient safety: Achieving a new standard care. Retrieved on March 	12, 2020 from https://www.nap.edu/read/10863/chapter/11 
Kahlenberg, L., Harsey, L., Patterson, M., Wachsberger, D., Gothard, D., Holder, Forbes, M., & 	Tirodker, U. (2017). Implementation of a modified WHO pediatric procedural sedation 	safety checklist and its impact on risk reduction. Hospital Pediatrics, 7(4), 225-231. doi: 	10.1542/hpeds.2016-0089 
Kitson, A., Harvey, G., & McCormack, B. (1998). Enabling the implementation of evidence 	based practice: A conceptual framework. Quality in Health Care, Vol. 7, 149-158. 	Retrieved on March 29th, 2020 from 	https://qualitysafety.bmj.com/content/qhc/7/3/149.full.pdf 	
Kost, M. (2019). Nursing considerations for procedural sedation and analgesia: This first in a 	two-part series reviews patient assessment, red flags, and pharmacologic agents. 	American Nurse Today, 14(5), 6-11. Retrieved on March 28, 2020 from 	https://www.myamericannurse.com/wp-content/uploads/2019/05/ant5-Sedation.pdf 
Mason, K. P., Green, S. M., & Piacevoli, Q. (2012, January). Adverse event reporting tool to 	standardize the reporting and tracking of adverse events during procedural sedation: A 	consensus document from the world SIVA international sedation task force. British 	Journal of Anaesthesia, 108(1), 13-20. doi:10.1093/bja/aer407 
Mathews, D. M., Oberding, M. J., Simmons, E. L., O'Donnell, S. E., Abnet K. R., & MacDonald, 	K. (2018). Improving patient safety during procedural sedation via respiratory volume 	monitoring: A randomized controlled trial. Journal of Clinical Anesthesia, Vol. 46, 118-	123. doi: https://doi.org/10.1016/j.jclinane.2017.08.004 
Pannifex, J., Cetiner, E., Wilkie, T., & Kelly, A. (2013). Design and roll out of standardized 	approach to paediatric procedural sedation in Victorian emergency 	departments. 	Emergency Medicine Australasia, 25(6), 597–602. Retrieved on March 30, 2020 from		 https://doi-org.cuhsl.creighton.edu/10.1111/1742-6723.12144 
Ramsay, G., Haynes, A. B., Lipsitz, S. R., Solsky, I., Leitch, J., Gawande, A. A., & Kumar, M. 	(2019). Reducing surgical mortality in Scotland by use of the WHO surgical safety 	checklist. British Journal of Surgery, 106(8), 1005-1011. doi: 10.1002/bjs.11151 
Sanri, E., Karacabey, S., Akoglu, H., Kaya, B., & Guneyse O. (2017). Comparison of 	ketamine/propofol (ketofol) and etomidate/fentanyl (etofen) combinations for procedural 	sedation and analgesia in the emergency department: An observational study. Turkish 	Journal of Emergency Medicine, 17(3), 89-94. Doi: 	https://doi.org/10.1016/j.tjem.2017.01.003 
Saunders, R., Davis, J. A, Kranke, P., Weissbrod, R., Whitaker, D. K., & Lightdale, J. R. (2018, 	February). Clinical and economic burden of procedural sedation-related adverse events 	and their outcomes: Analysis from five countries. Therapeutics and Clinical Risk 	Management, Vol. 18, 393-401. doi: 10.2147/TCRM.S154720 
Schaffer, M. A., Sandau, K. E., & Diedrick, L. (2013). Evidence-based practice models for 	organizational change: overview and practical applications. Journal of Advanced 	Nursing, 69(5), 1197–1209. doi: 10.1111/j.1365-2648.2012.06122.x 
Shavit, I., Keidan, I., Hoffmann, Y., Mishuk, K., Rubin, O., Ziv, A., & Steiner, I. P., (2007). 	Enhancing patient safety during pediatric sedation: The impact of simulation-based 	training of Nonanesthesiologists. Archives of Pediatrics and Adolescent Medicine, 	161(8), 740–743. doi:10.1001/archpedi.161.8.740
Sheahan, C. G. & Mathews, D. M. (2014). Monitoring and delivery of sedation. British Journal 	of Anaesthesia, volume 113, ii37-ii47. doi: https://doi.org/10.1093/bja/aeu378 	
Smith, K. A., High, K., Collins, S. P., & Self, W. H. (2015). A preprocedural checklist improves 	the safety of emergency department intubation of trauma patients. Academic Emergency 	Medicine, 22(8), 989-992. doi: 10.1111/acem.12717 
Tobias, J. D. & Leder, M. (2011). Procedural sedation: A review of sedative agents, monitoring, 	and management of complications. Saudi Journal of Anaesthesia, (5)4, 395-410. doi: 	10.4103/1658-354X.87270 


[bookmark: _Toc409783212]Tables
Table 1
Project Sample and Procedure Types
	
	Pre-Implementation (n=59)
	Implementation phase – without intervention
(n=43)
	Intervention group
(n=6)

	Closed Joint Reduction
	29
	16
	2

	Cardioversion
	14
	6
	2

	Esophagogastroduodenoscopy
	5
	11
	0

	Trans Esophageal Echocardiogram
	1
	1
	1

	Lumbar Puncture
	1
	1
	0

	Chest Tube Insertion
	7
	5
	1

	Laceration Repair
	2
	1
	0

	Bronchoscopy
	0
	1
	0

	Foreign Body Removal
	0
	1
	0


Note.  This table presents the various procedures which utilized PSA in the ED and met inclusion criteria during the eight-week pre-implementation phase and the eight-week implementation phase. The implementation-phase data was gathered from October 14th, 2020-December 9th, 2020. The pre-implementation data was gathered to offer additional insight as to the prevalence of PSA and various procedures which may be augmented by PSA. The implementation data is split into two separate columns differentiating the procedures during which the checklist was utilized from procedures which did not use the checklist. 

Table 2
Adverse Events and Occurrence of Hemodynamic Compromise
	
	Pre-implementation
(n=59)
	Implementation phase - without observation of intervention
(n=43)
	Implementation phase - with Intervention
(n=6)

	Unplanned Interruptions
	3 (10.17%)
	3 (6.98%)
	0

	Unplanned hospital admission
	0
	2 (4.65%)
	0

	Mortality
	0
	1 (2.33%)
	0

	Hypoventilation
	4 (6.78%)
	3 (6.98%)
	0

	Emesis occurrence
	1 (1.69%)
	3 (6.98%)
	0

	Hypotension
	6 (10.17%)
	9 (20.93%)
	1 (16.67%)


Note.  This table elucidates morbidity and mortality data observed throughout the study and differentiates the pre-implementation data from the implementation-phase data. The implementation-phase data is further differentiated by procedures which utilized the PSA checklist versus those which did not utilize the checklist. In addition, vital sign instability is noted above for the respective groups. Hypoventilation was defined as < 6 breaths per minute and hypotension was defined as SBP < 90 mmHg. 


Table 3
Compliance with Safety Measures and Consent Verification
	
	Pre-Implementation
(n=59)
	Implementation Phase – without observation of Intervention
(n=43)
	Implementation Phase – with Intervention
(n=6)

	Verification of Consents
	41 (69.49%)
	23 (53.49%)
	6 (100%)

	Presence of staff, safety equipment, and assessments
	29 (49.15%)
	11 (25.58%)
	6 (100%)


Note.  This table represents observation of safety measures realized before and during sedations, which was a secondary endpoint for this project. Pre-implementation data was gathered to garner a broader idea of practice patterns. Implementation phase data are differentiated between those which did utilize the checklist prior to induction of sedation and those which did not utilize the checklist. 







Table 4.1
How clear were the instructions on how to utilize the pre-procedural sedation checklist?
	Extremely clear
	4

	Very clear
	3

	Somewhat clear
	1

	Not so clear
	0

	Not at all clear
	0



Table 4.2 
Did you use the checklist at any time during the trial?

	Yes
	5

	No
	3



Table 4.2
In your opinion, how important is adequate pre-procedural preparation of the room, equipment, and staff, to maintaining patient safety during sedation?
	Extremely important
	6

	Very important
	2

	Somewhat important
	0

	Not so important
	0

	Not at all important
	0



Table 4.3
Do you feel the proposed pre-procedural checklist, or a similar variation, would be a useful resource to guide your preparation of procedural sedations in the future?
	Extremely useful
	3

	Very useful
	4

	Somewhat useful
	1

	Not so useful
	0

	Not at all useful
	0





Appendix A
PRE-PROCEDURAL SEDATION – SAFETY CHECKLIST
Pre-procedure Assessment
☐	Verify correct patient
☐	Inquire about OSA or chronic lung pathology history
☐	 Ask about history of complications with sedation/anesthesia
☐	Question and document time and contents of last meal and fluid intake – document in Epic
☐	Inquire about the use and presence of dentures
☐	Weight verified and documented in Epic
☐	Nursing assessment performed 
☐	IV-line established and verified as patent
Equipment Preparation
☐	Patient attached to cardiac monitor, EtCO2, and continuous SpO2
☐	NIBP set to obtain reading every five minutes (or less)
☐	Oral and nasal airways present
☐	Suction set up and turned on
☐	Laryngoscopy equipment readily accessible
☐	Nasal cannula or face mask applied to patient 
☐   BVM set up
Personnel
☐   Provider (implementing procedure)
☐   Respiratory (monitor airway and breathing)
☐   RN (meds, vitals, patient monitoring, documentation)
☐   RN or PCT (assist with procedure)
Important final steps
☐   Isolation/infection precautions in place
☐   Emergency/Crash Cart with defibrillator readily accessible
☐   TIME OUT! 

This is not a documentation tool nor is a part of the patient’s record. Chart the occurrences of the accompanying procedure in Epic.

Appendix B
Post-Procedure Impression/Data Collection Sheet
1. Unplanned interruption or cessation of the procedure? Yes / No

Reason:
2. Airway interventions required during or after procedure? Yes / No (if yes, please indicate by circling from the options below)

a. repositioning maneuvers / intubation / oropharyngeal airway / nasopharyngeal airway / other

3. Hypotension SBP < 90 mmHg? Yes / No

a. Medical intervention to correct hypotension? Yes / No (if yes, please indicate by circling the options below)

IVF / blood products / vasopressors / other
4. Hypoventilation defined as < 6 spontaneous breaths per minute? Yes / No

a. Medical intervention to address hypoventilation (If yes, please indicate below)
BVM / mechanical ventilation / other
5. Vomiting/aspiration? Yes / No

6. Unplanned admission to the hospital? Yes / No 

7. Procedure Survival? Yes / No




When complete, please return to the collection folder


Appendix C
Post Implementation Survey
1. How clear were the instructions on how to utilize the pre-procedural sedation checklist?
	- Extremely clear
	- Very clear
	- Somewhat clear
	- Not so clear
	- Not at all clear
2. Did you use the checklist at any time during the trial?
	- Yes
	- No
3. In your opinion, how important is adequate pre-procedural preparation of the room, equipment, and staff, to maintaining patient safety during sedation?

	- Extremely important
	- Very important
	- Somewhat important
	- Not so important
	- Not at all important
4. Do you feel the proposed pre-procedural checklist, or a similar variation, would be a useful resource to guide your preparation of procedural sedations in the future?

	- Extremely useful
	- Very useful
	- Somewhat useful
	- Not so useful
	- Not at all useful
