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Patients have an expectation of safety, yet medication errors occur every day. Conservative estimates suggest approximately one medication error occurs for each hospitalized patient daily (Bourbonnais and Caswell, 2014).  The purpose of this quality improvement project was to identify the frequency at which the 7 rights of medication administration were violated and to create a targeted medication safety campaign for a pediatric emergency department to reduce the frequency of medication errors. The setting was a pediatric emergency department at an urban, free standing level 1 pediatric trauma center.  Pediatric patients age 0-18 receiving medications from an RN or EMT in ED were randomly selected during pre/post data collection windows were included in the study.  Direct observations were completed using a medication administration audit tool in the pre/post data collection. Between pre and post audits a unit-based safety campaign was launched targeting identification and verification of the 7 rights of medication administration with an aim to increase adherence with the 7R and decrease errors.  Eighty-two direct observations (Pre N=42, Post N=40) were completed. Following the medication safety campaign, administration that did not meet compliance decreased from 14 to 7, medication errors decreased from 7 to 2, medications with no labels decreased from 11 to 7.  The majority of medication administration errors occurring in the emergency department are related to the 7 rights of medication administration.  The introduction of a safety campaign re-engaged, and empowered staff to increase verification of 7R of medication administration, leading to a decrease in the total number of events.
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Background
Patients have an expectation of safety, yet medication errors occur every day, and in every health care setting. Conservative estimates suggest approximately one medication error is reported to occur for each hospitalized patient daily (Bourbonnais & Caswell, 2014).  This leads to 7,000 inpatient deaths per year in the United States (Bourbonnais & Caswell, 2014; Choi et al., 2016). Additionally, treatment-related cost of preventable adverse drug events is estimated at 3.5 billion dollars a year, with cost per error ranging from $89-$6,630 (Choi et al., 2016).  The average length of stay for patients who experienced a medication error increased from 5 to 13.1 days (Choi et al., 2016). The dramatic figures only represent the reported number of errors, which experts agree underestimates the issue (Choi et al., 2016; Sears et al., 2016). 
Sears et al. (2013) identified that nearly one percent of all children in Utah and Colorado were affected by a medication administration error. Sixty percent of those errors were preventable (Sears et al., 2013). The Joint Commission (2008) identified an 11.1% rate of adverse drug events in pediatric patients, 22% of them were preventable, 17.8% could have been identified earlier and 16.8% could have been managed more effectively. Additionally, The Joint Commission (2008) identified that between 2006-2007 two-point five percent  of all pediatric medication errors led to harm, and were most frequently related to: improper dose (37.5%), omission errors (19.9%), wrong drug (13.7%), prescribing error (9.4%), or technique, time, preparation, dosage form or route of administration. While many reported errors occur during administration of the medication, studies support the notion that medication errors cannot be attributed to a single individual (the person giving the medication). Instead, they reflect systems failure (Leufer and Cleary-Holdforth, 2013; McLeod et al., 2014; Sears et al., 2013).  In the ER setting medication administration poses additional challenges as multiple individuals often assess, order, and provide care for a single patient during their stay. 
Significance
A medication administration error is by definition a preventable event, one that can occur anytime a medication is ordered, prepared, dispensed or delivered (Choi et al., 2016). Although medication administration errors can affect any hospitalized patient, pediatric patients are especially.  
A primary error-prevention system is the development and enforcement of standards in medication administration. Standards are created to decrease or eliminate preventable harm.  These standards include the utilization of the “seven rights” (7R) of medication administration to guide administration, computerized automated entry (Hughes & Blegan, 2008), the utilization of a quiet spaces to prepare their medications, an independent double check of high-risk medications, and the use of barcode scanning. Latent conditions, error producing conditions and active failures all exist and promote medications errors (Hughes & Blegan, 2008). Periodically, standards must be assessed and adjusted. 
       In 1999 the Institute of Medicine released To Err is Human, highlighting the prevalence and cost of medication errors, they cite intensive care units, operating rooms and emergency departments as locations where high rates of errors were likely to occur.  They concluded that it is “not acceptable for patients to be harmed by the healthcare systems that is supposed to offer healing and comfort—a system that promises to “First, do no harm”” (IOM, 1999, p.2).  This report initiated a movement of safety and change of practice within the national healthcare agenda. The Agency for Healthcare Research and Quality and National Academy for State Healthy Policy were both created to supported (in part) the elimination of preventable harm. 
[bookmark: bmCit_774209893cf34826ad0eef457730bc78][bookmark: bmCit_a94105ff567e46f2b51f783589a4f706]             In a regular effort to reduce preventable harm, the Joint Commission annually releases national patient safety goals.  In 2019, two of those goals were directly related to medication administration.  These include to improve the accuracy of patient identification and to improve the safety of using medications (The Joint Commission, 2019). National patient safety goal (NPSG) 01.01.01 rationalizes that “wrong-patient errors occur in virtually all stages of diagnosis and treatment” (The Joint Commission, 2019, p. 1), in response, they recommend that two patient identifiers should be utilized when administering medications.  Additionally, they recommend use of standardized practices regarding use of identification (ID) bands, and barcoding for identification.  Special attention should be paid to newborn infants as their lack of identifying features makes them more susceptible to identification errors (The Joint Commission, 2019).  National patient safety goal three: Improve the safety of using medications calls for the labeling of medications and containers that house medication.  All medications should be labeled as soon as it is prepared or transferred from the labeled container (The Joint Commission, 2019)
Clinical Problem Statement
Medication administration errors are often preventable and have the potential to cause unnecessary harm to patients.  Pediatric patients are especially vulnerable to medication administration errors and their side effects.  Despite a call to action in the early 2000’s to reduce medication errors from the IOM and the Joint Commission, medication errors continue to happen frequently in the pediatric ED setting. Identifying factors that contribute to medication administration errors, specifically in the ED, is essential to minimize or eliminate these errors altogether. 
Purpose
The purpose of this quality improvement project was to identify the frequency at which the seven rights of medication administration were being violated in a free-standing pediatric emergency department and create a targeted medication safety campaign for a pediatric emergency department to reduce the frequency of medication errors. 
Review of the Literature
Medication Administration 
Medication administration is an essential task of a nurse’s daily assignment.  Research suggests that nurses may spend up to 40% of their time delivering or administering medications on shift (Leufer & Cleary-Holdforth, 2013; Sears et al., 2013) and may give up to 50 medications per day (Sears et al., 2013).  The complex process of medication administration includes numerous individuals within the healthcare team like the ordering provider, pharmacist, bedside nurse, verification nurses, and ancillary staff.  The process to administer a medication can include up to 30-40 steps for a single administration (Sears et al., 2013).  
Medication administration is labor intensive and includes: ordering, calculations, constitution, administration, patient assessment, documentation, and patient education (Leufer & Clearly-Holdforth, 2013).  The 7R of medication administration are standard for guiding the delivery of medication preparation and administration.  The 7R help to ensure that safe medication preparation and administration are completed by training nurses to verify the 7R including: the right patient, right medication, right dose, right time, right route, right reason and right documentation (Smeulers et al., 2015).  Medication errors can be identified in any of these steps. The burden of verifying the 7R is often placed on the bedside nurse who is the last individual to intervene before a dose of medication is administered. 
Medication Administration Errors 
According to the Institute of Medicine (2007) only five percent of medication errors are reported, less severe events are usually not reported, and medication errors are three times more likely to occur in pediatric patients than adults. Approximately 44.5% of errors in children occur in patients under one year old.  In addition to being at greater risk of medication errors Sears et al. (2016) also suggest that children have a higher rate of death.  Medication errors are listed as the most reported safety event that nurses are involved in, and conclude that 60% are preventable (Sears et al., 2016).
While there may be conflicting definitions of what constitutes a medication administration error Choi et al., (2016) have an inclusive definition that addresses many mechanisms of error: any preventable event that occurs in the process of ordering or delivering medication regardless of whether an injury occurred or the potential for injury was present.  Others more simply define a medication administration error as an error that occurs with preparation and administration of medication (Muragan et al., 2018), or an error in drug ordering, transcribing, dispensing, administering or monitoring (Benkelfat et al.,  2013).  Research indicates that medication administration errors can occur anywhere in the process of medication administration.  Thirty-eight percent of errors occur during nurse administration, with 86% of errors being intercepted by nursing at the time of administration (Sears et al., 2013).  Research indicates that errors are more likely to occur during emergent versus non-emergent care (Murugan et al., 2018), and are more likely to be reported by experienced nurses (Sears et al., 2016).  
Reporting errors. Errors are often voluntarily reported after a medication error has been made, or, if a medication error has been identified prior to administration.  Many errors go unreported or unnoticed, so the actual number and type of events is unknown (Hughes, 2008; Sears et al., 2013).
Types of errors. Errors can occur during any step of the medication administration process which starts with the decision to treat an illness or symptom.  The right medication, concentration, dosage, and route must be selected by a provider, it must be prepared appropriately by the pharmacist or administrator, it must be given to the right patient at the correct time, in the correct way, using appropriate safety measures. Smeulers et al. (2015) suggest that one third of all medication errors occur during the preparation and administration phases. An error during any of these steps is a medication administration error.  
Inadequate verbal communication, documentation errors, misreading or not reading orders (Rosenfeld et al., 2017) contribute to errors especially in high acuity, fast paced areas like the ED where many individuals care for the same patient during a single admission.  
	Additionally, errors can be related to off label use of medications, lack of standardized dosing, interchange of mg to mcg, customization of dose, multiple preparations (IN, IV, IM, PO, GT), and a limited ability to buffer adverse events (Sears et al., 2013)
Pediatric medication errors
The pediatric patient is vulnerable to medication errors (Assulami et al., 2013; Benkelfat et al., 2013; Murugan et al., 2018; Normandin & Benotti, 2016; Rosenfeld et al., 2017; Sears et al., 2013).  In 2008, The Joint Commission issued a Sentinel Event Alert to address the need to prevent medication errors in the pediatric population.  A number of factors increase the risk of medication administration errors in pediatric patients including different pharmacodynamics and pharmacokinetics (Rosenfeld et al., 2017), weight-based dosing (Normandin & Benotti, 2016; Rosenfeld et al., 2017, The Joint Commission, 2008), off label use (Rosenfeld et al., 2017), and medication packaging and labeling for adults.  Additionally, pediatric patients are less able to tolerate medication errors due to underdeveloped/undeveloped organs (The Joint Commission, 2008).  Benkelfat et al., (2013) cite stressful work environment, multiple patients to care for, frequent interruptions, resident physician placing orders and lack of a pharmacist to double check medications as factors that increase the risk of error in pediatric patients. 
Weight based dosing. The Joint Commission (2008) cites weight based dosing and fractional dosing as a cause of error in pediatrics. Many medications have standardized dosing for adults, pediatrics utilize weight-based dosing related to different pharmacodynamics and pharmacokinetics for drugs that were originally formulated for adult use (Benkelfast et al., 2013; Normandin et al., 2016; Rosenfeld et al., 2017; Sears et al., 2013).  
Emergency department medication errors. Moreira et al (2015) investigated the incidence of medication administration errors during resuscitation in pediatric patients.  They identified a standard 3% rate of error when a medication was checked by a single nurse, a double-check would increase the error identification to 10%, which more than doubled to 25% in stressful situations.  Benkelfast et al. (2013) identified a 15% error rate during resuscitation, and Murugan et al. (2018) suggested that errors are more likely to occur during emergent versus non-emergent care.  In a single center simulation study Moreira et al. (2015) created Braslow tape coded syringes to use during resuscitation so that individuals would not have to calculate individual doses of medication.  In this study there were zero medication errors when using the Braslow coded syringes compared to drawing up medications in a traditional manner (N=27). 
Strategies for prevention of errors
Computerized provider order entry systems.  Computerized provider order entry (CPOE) systems have the ability to decrease the number of adverse drug events, and medication administration errors as they relate to prescribing. Classen et al. (2010) specifically highlight their value as they provide the opportunity to optimize compliance with medication administration guidelines, improve medication reconciliation, decrease errors related to legibility of provider handwriting, and transcription errors.  Additionally, they cite the interface with EHR and credit it with the identification of appropriate standardized doses, and suggested dosing regimens.   
	Potts et al. (2004) studied the number and kind of medication errors that occurred in a pediatric critical care unit before and after CPOE implementation.  A total of 6,803 medication orders were placed for 268 patients during the pre-CPOE period.  During that time 2,662 errors and rule violations (RV) occurred (39.1/100), there were 147 potential adverse drug events (ADE), 2,049 medication prescribing errors (MPE) and 466 RV. Post-CPOE data included 246 patients, and 7,025 medication orders.  A total of 110 errors and RV were identified (1.6/100), 0.2/100 MPE, 0.1/100 RV were found while there was 1.3/100 potential ADE most commonly related to drug dosage and dosing interval. Post-CPOE there was an overall decrease in error by 95.9%, errors were often related to incorrect or inappropriate information being added to the CPOE system or patient specific information not being included.  
	 While many studies have evaluated the impact of CPOE systems in adult medicine Potts et al, were some of the first teams to recognize their impact in the pediatric setting.  Their data mirrors findings of similar studies completed in adult settings. 
Bar coding system. When used appropriately barcode scanning can decrease medication administration error events by 50% (Hwang et al., 2016). Barcode scanning has the ability to verify five of the 7R of drug administration (patient, drug, dose, route, and time) (Hwang et al., 2016).  In a yearlong study Hwang et al. (2016) evaluated medication administration error risk factors identified using barcode scanning.  After evaluating 2,874,539 medication dose administrations from 30,232 patients the barcode scanning fired 35,082 (1.22% of all doses) error alerts.  Alerts were most often related to administration time, emergency order, and number of doses ordered. The real time closed loop bar code scanning decreased medication administration errors, prevented possible medication administration events and improved patient safety.  
	Bonkowski et. al. (2013) evaluated the rate of medication administration errors that occurred in an emergency department before and after the implementation of electronic health record (EHR) and barcode-assisted medication administration (BCMA) use. Prior to EHR and BCMA use, a medication order was placed in the ED CPOE by a provider, the order was acknowledged by a nurse, and the medication was retrieved by the nurse from an automatic dispensing unit.  Medications that were expensive, uncommon, or required real time compounding were sent from the pharmacy. At the time of administration, the nurse would print a paper copy of the EHR to use as a reference for medication administration.  After the implementation of EHR and BCMA, nurses continued to retrieve medications, or receive them from the pharmacy.  However, now they were able to verify medication administration on computers that were placed in each patient room, where they were able to scan and document medication administration. Observed medication administrations were all compared to physicians’ orders to determine if an administration error had occurred. One thousand nine-hundred seventy-eight medication administrations were observed with 996 pre BCMA implementation and 982 post BCMA implementation.  A total of 63 (6.3%) medication errors were observed in the initial observation period (before BCMA), with a decrease to 12  (1.2%) medication errors in the post-BCMA observation period, with a statistically significant error reduction of 80.7% (p<0.0001), with wrong dose errors being the only error that was statistically significant 42/996 to 4/982 (reduction rate of 90.3%) (P<0.0001).
Medication reconciliation.  Medication reconciliation is the process in which an individual’s medication list is actively reviewed and updated, so that it can be used for writing orders and or prescriptions.  Medication reconciliations are essential in the prevention of adverse drug events, identifying inappropriate or unnecessary treatment, non-compatible therapies or drugs, and allergies. Medication reconciliation is often performed by the clinical team caring for a patient, including: nursing, medical providers, medical students and pharmacists (Clay & Quartarolo, 2013). 
	Mueller et al. (2012) found that most research regarding medication reconciliation is related to pharmacist, information technology (IT), or other interventions these interventions showed a decrease in discrepancies, and decrease in potential ADE (Mueller et al., 2012).
	In a 2014-2015 study Mogaka et al. evaluated the accuracy of medication reconciliations completed by a pharmacist (intervention) versus clinical care team (control).  Each group was comprised of 172 randomly selected patients who were admitted to a general medical unit from the emergency department.  Medication histories were reviewed by either the pharmacists or clinical team (based on placement in control or intervention group), information as canned into the patient chart and all charts were later reviewed by a pharmacist using a standardized process. There were no discrepancies noted in the medication reconciliations completed by the ED pharmacist, 561 were noted in the control group (Mogaka et al., 2018). 
	Discrepancies not identified by the admitting clinical team in the control group were most often related to unnecessary medication/therapy (26.7%), medication omission (26.3%), wrong frequency (21.9%), but also included wrong dose (16%), wrong medication (24/561), wrong route (12/561), duplicate (9/561), wrong form/salt (4/561) or wrong drug (1/561) (Mogaka et al., 2018).  Mogaka et al. (2018) also found reports of allergies, immunization status, use of over the counter medications and supplements increased when directly asked, which was more likely done by the pharmacist .Pharmacists have the ability to recognize more drug names and therapies, while potentially identifying any issues with compatibility, interactions, and adverse effects and general clinicals are not always trained to identify (Mogaka et al., 2018).  This study indicates improved accuracy of medication reconciliation for patients admitted to the general medical unit from the emergency department when completed by a pharmacist. 
	Schnipper et al., (2009) evaluated the value of integrating a computerized medication reconciliation tool and CPOE system, seeking to understand the ability of IT to impact the potential for adverse drug events (PADE). A total 322 patients were ultimately enrolled in the study that took place at two Boston Hospitals.  Patients were randomly assigned to one of 14 medical teams (seven at each hospital), 162 were placed in the intervention group and 160 were in the control group.  The intervention group included the use of a reconciliation tool that allowed a preadmission medication list (PAML) to be loaded from internal and external electronic sources to be reviewed.  During the review process a planned action had to be made regarding each of the medications: continue, discontinue or change (dose/frequency/route), etc. The intervention group also stopped the independent review of medications by multiple providers that frequently occurs without communication or interdisciplinary collaboration (Schnipper et al., 2009).  There was an adjusted 28% relative risk reduction in the intervention group, however, patients in the intervention group still had 1.05 PADE/patient versus 1.44 PADE/patient in the control group.  Of the PADE, 98 were classified as serious events, 43 of those events occurred in the intervention group versus 55 in the control group (Schnipper et al., 2009).
	Overall the study found that incomplete CPOE integration limited the success of the study, while also noting that the risk reduction most frequently occurred at the time of discharge versus at the time of admission, which may not decrease PADE during hospitalization (Schnipper et al., 2009). 
Standardization of medication use processes.  
Role of independent double checks. Alsulami, Choonara and Conroy (2013) evaluated adherence with hospital policy and procedure regarding requirement of independent double checks.  They highlighted a 15-step double check process that is to be completed for all patient medications.  Their study is described as prospective, direct, undisguised and observational (Alsulami et al., 2013).  If a potential serious ADE was identified by the observer the RN was told quietly to prevent harm to the patient (Alsulami, Choonara & Conroy, 2013).
	A total of 2000 medications were administered over a four-month period to 876 patients in a single hospital (2.28 drugs/patient).  The majority of the medications administered were oral medications (1,614), 302 IV medications, 81 inhaled medications and three topical applications were also observed (Alsulami et al., 2013). Alsulami et al. (2013) found an increase in compliance with double-check policy on the weekends.  There was 90% or greater compliance with the initial 11 double-check steps.  Less than 33% of doses of medications were “obviously” calculated independently.   Through their observations they identified 191 medication administration errors (9.6%).  Errors included: drug given by parents without RN observation (64), wrong administration technique (51), incorrect preparation errors (not labeled or mixed properly) (44), and wrong time (32).  Three antibiotics were not flushed, and 16 patients had poor technique using inhaled medication (Alsulami et al., 2013). 
Subramanyam et al. (2016), completed a two-year study, in an anesthesia radiology imaging department of a tertiary pediatric hospital. They increased two- person verification rates of infusion pumps from zero to greater than 90%, and decreased pump programming errors from four/month to one/month during the study period. As part of their 24 PDSA cycles they dedicated time for infusion pump checks to be called out during procedural time out.  An anesthesiologist or Certified registered nurse anesthetist (CRNA) was responsible for initial programming of the pump, a second independent double check was completed by an anesthesiologist, CRNA, or RN.  Special attention was paid to the patient weight, and drug dosage programmed into the infusion pump.  After the independent double check, and read-aloud of the pump settings, verification was documented in the MAR, and the radiology RN was informed of the cross-checked program (Subramanyam et al., 2016).  The independent two-person verification system identified errors, reduced provider bias and determined a standardized team approach decreased medication infusion errors in a high turnover area and importantly did not delay anesthesia or procedure start time (Subramanyam et al., 2016). 
Framework
The Plan Do Study Act cycle, also known as a Deming cycle or Deming wheel was introduced in 1986 by Walter Edwards Deming.  Modified from the Shewhart cycle initially published in 1939 by Walter Shewhart (Moen, 2009). In previous iterations of the PDSA cycle the third step was to Check, instead of Study (W. Edwards Deming Institute, 2009).  The transition from checking to studying gave individuals the ability to focus on the opportunity for continuous improvement instead of evaluating success or failure (Moen, 2009).
A Plan Do Study Act (PDSA) cycle is comprised of four distinct stages.  The framework allows a team to test change in a real work setting, and promote action oriented learning (www.ihi.org, 2020).The planning stage allows the group to plan the test or observation and determine how data will be collected.  It also has contributors identify and state their objective, make predictions if any, and ask who, what, when, where and what data needs to be collected (www.ihi.org, 2020).  The “do” stage allows contributors to implement and carry out the test on a small scale (www.ihi.org, 2020).  The “study” stage  allows interested parties to review the data that was collected, study the results, compare with predictions and determine the action (www.ihi.org, 2020).  The final stage of the PDSA cycle, the “act” stage allows individual and team members to determine and refine the change that can be implemented based on what the data determines (www.ihi.org, 2020). The PDSA cycle can be terminated after a single cycle, or it can recommence with the initiation of a new PDSA cycle.  
 In this project, the planning stage included the Emergency Department medication safety committee identifying an increase in medication errors in the emergency department and determining the need to identify the root cause and attempt to decrease errors.
 A single individual would be used to observe medication administration in the emergency department to collect data over a five-week period. In this project, this entailed initial observations of medication administration in the emergency department prior to education.  Data from observations was compiled, placed in tracking chart, and errors were classified based on source, and severity.  After the data was reviewed a targeted safety campaign was created identifying a common source of medication errors (non-compliance with the known seven rights of medication administration) and presented to staff members.  The safety campaign information was hung near medication dispensing systems and preparation areas. 
Once the safety campaign was launched a new PDSA cycle was started, additional data was collected over a five-week period by a single observer.  The data was compiled, reviewed, and compared to data from initial observations. This data was presented to the medication safety committee, unit leadership and staff members. 
	The PDSA cycle is an ideal framework model for this quality improvement project as it allows for rapid planning, review, and implementation.  Additionally, it is a cycle that can be repeated as many times as necessary until the desired outcome is met. 
Methods
Design
This quality improvement (QI) implemented a “Seven Rights” (7R) medication administration educational program utilizing the PDSA cycle to reduce the frequency of medication errors in the pediatric emergency department. The project utilized a pre/post design to evaluate compliance with 7R medication administration policy. 
Setting and Population

The quality improvement project took place in a 48-bed pediatric emergency department in a Western hospital, one room is dedicated to dental procedures, five are allocated to the psychiatric emergency department, and an additional four rooms serve as intake beds during the hours of 11a-11p.
The target population included all individuals who administer medications and utilize barcode scanning, specifically: nursing and emergency medical technicians /paramedics (EMT).  While providers are sometimes responsible for medication administration, they were excluded in this study as medications they administer are typically acquired, verified, and scanned by nursing staff.  The random sample will be a convenience sample, all nurses and EMT’s had the potential to be observed during the drug administration process. Inclusion criteria included any medication administered by a registered nurse, EMT, or paramedic during the pilot study window and post education observation window. 	
Ethical Approval
	This project qualified as “non-human subjects research” and received institutional approval by the institutions organizational research risk and quality improvement review panel (ORRQIRP) prior to initiation of the quality improvement activities. No risks to participants were identified, there were no conflicts of interest, additionally no patient identifiers were collected. 
Data Collection & Procedure
Observation.  A five-week observation of 7R compliance was completed using a standardized tracking tool.  The 7 R’s audit included: patient, drug, prescribed dose, prepared dose, route, time, and indication.  The individual administering medications was rated as compliant or non-complaint with each of the 7R of drug administration.  If the 7R was not observed, it was marked not observed.  Initial data was reviewed in order to determine the best intervention based the frequency of where the 7R’s were not being followed. Barcode scanning rates were tracked without direct observation using internal hospital tracking system. These rates were also reported during this five-week observation window.
Education for staff. Following the audit window an education campaign was created in order to emphasize the importance of the 7R of medication administration.  The education included a review of all of the 7R’s, supporting literature and the rationale for each of the 7R’s as well as an overview of the interventions that may occur as a result of the observation audit.  Education highlighted hospital policy and procedure on medication administration, 7R, compliance rates from random observation during five-week period, and barcode compliance rates. Education was provided to staff in quarterly required staff meeting scheduled for October utilizing a PowerPoint presentation.  
Medication Safety Campaign.  Safety campaign signs (Appendix A) were posted on the omni cell (where nurses get their medications) adjacent to label printer that produces individualized stickers with 7R information. The safety campaign titled “tell the story” challenges ordering and administering providers to know the who, what, when, where, why and how's of medication administration.  Each of these components, essential to a story coincide with one of the 7R of medication administration; who: right patient, what: right medication, when: right time, where: right route, why: right indication, how [much]:right prescribed dose, and how [much] right prepared dose.  Personalizing the process of medication ordering and administration gives providers an opportunity stop and consider individual patient indications and needs.  
Post intervention.  Two weeks after education has been completed and campaign signs have been posted, a five-week post-intervention observation took place to evaluate if any changes to compliance with 7R occurred.  The same data collection tool was utilized. Barcode scanning rates were also reported as a part of this compliance audit for the five-week post intervention period. 
Using the standardized compliance tracking tool observed individuals were marked as compliant, non-complaint, or not observed for each of the 7R of drug administration, therefor a person administering the drug could be compliant in all, some, or none of the “7 rights”.   Additionally, the type of administrator (nurse or tech) and medication administered was tracked.
Statistical Analysis
	Data collected from pre and post staff meeting education medication administration observations was analyzed for compliance rates. Information on patients was not be recorded as a part of data collection, but the type of administrator and medication administered was monitored.  Future targeted education can address deficits related to specific medications or specific deficits related to provider type. 
Results
	Characteristics of Study Participants	
A total of 42 observations occurred in pre data collection phase and 40 in the post intervention collection phase. Eighty of the administrations observed were completed by RN’s two were completed by EMT’s.  In the five-week pre intervention window, a total of seven errors occurred. All seven of the errors were related to the wrong dose ordered.  Six of the seven wrong dose errors were related to a dose that was too low, while a single error had a high dose ordered.  In the five-week post intervention window, a single error occurred related to wrong administration instructions (Table 1).
Table 1:
Eighteen of the medications administered were not labeled, while against hospital policy, a 7R medication error did not occur because of the lack of label.  Eight of the 18 unlabeled medications were given in a setting where a label was unavailable (intake or waiting room).  Overall compliance with hospital medication administration policy was not met 14/42 times in the pre period and 7/40 times in the post audit period (Table 1). All errors were categorized according to the National Coordinating Council for Medication Error Reporting and Prevention (NCCMERP) system (Appendix B).
In the pre-education time frame, there were eight NCCMERP category A events (potential for harm) and seven category C events (error reach the patient but did not cause harm).  In the post education time frame, there were seven NCCMERP category A events, two category B events (error occurred but did not reach patient), and no category C events.
The most commonly administered medications were Acetaminophen (n=13), Ibuprofen (n=13), Ondansetron (n=9), and Dexamethasone (n=7). A single medication was given emergently (Narcan).  
Discussion
	According to the Institute of Medicines 1999 report To Err is Human, medication administration errors should be a zero event .  The Joint Commission (2008) identified patient identification, medication labeling, and standardized medication administration process as methods to decrease medication errors . CPOE and barcoding have previously been identified as ideal standardized practices (Classen et al., 2010, Potts et al., 2014, Hwang et al., 2016, Bonkowski et al., 2013), and were already in use in this western free-standing pediatric emergency room, as such focus was placed on the human element.  Smueler et al. (2015) identified that safe medication preparation and administration is completed by nurses who are trained to verify the 7R.  An initial survey of staff members indicated that 88.89% were able to identify the 7R.  Despite being able to identify the 7R’s, all of the errors identified in this project were related to a 7R and would have been prevented if they had been actively followed and checked. 
The nature of work in an emergency department often leaves little time for tasks that are deemed tedious.  Moirea et al. (2015) identified that medication errors increased from three to 25% in stressful situations, and Murugan et al. (2018) cites that errors are more likely to occur in emergent vs non-emergent situations.  Increased risk and error potential in ED make it the perfect setting for real time quick education, and visual reminders near medication preparation areas. By providing quick education, engaging staff members in actively checking their 7R’s and placing visual reminders of the 7R’s, medication errors decreased from seven errors to one error.  After education was completed staff were more likely to catch an error before it occurred.  Education regarding standards of medication administration cannot occur once, instead, education needs to be reinforced on a regular basis to promote a culture of safety. 
 According to Kelly Smith Papa (2015) paving a path to culture change is dependent on five components: personal mastery, shared vision, mental models, team learning and systems thinking.  The education, observations, posted safety campaign and solicitation of safety stories in daily huddle provide engages staff in each of these components and fosters continuous opportunity for unit leadership and staff to promote culture change to focus on quality and safety.    The decrease in errors indicates that with the increased education, vigilance, and compliance to 7R’s medication administration errors can be decreased, and thus patient safety can be improved. 
Limitations
A number of limitations should be considered when reviewing this data.  The observations occurred over a short time period (10-weeks total), while the emergency department is open 24 hours seven days a week, they were all completed during the hours of 0700 – 1900.   Correct dosages were calculated retrospectively using information from the EMR (weight, and Lexicomp), therefor errors in dosing were not caught in real time by the observer.
	Just prior to the initiation of the QI project, new hand-held devices were introduced into the hospital.  An all in one piece of technology meant to be used as a personal communication device and RF-medication scanner.  There are significant issues with the device, which has traditionally led to frustration by staff and lack of use.  During the observation period, computers and scanners were installed in many of the rooms to improve barcode scanning rates. 
	Lack of labeling of medications is a significant issue that has the potential to cause harm to patients, especially in a setting where there is so much patient movement throughout the course of the day.  Administering medications in intake, or waiting rooms has a significant potential for error as the administering individual has no relationship with the patient.  During this QI project it was identified that a label printer needed to be placed in intake, so that medications administered in intake, and the waiting room could be labeled to decrease a potential for error. 
Future Implications
	It is recognized that medication administration errors occur throughout the hospital setting, while the “tell the story” safety campaign was initially a unit-based campaign it has the potential to be spread throughout the hospital, as it is applicable in all settings.  One of the unique functions of the campaign itself is that it also invites staff (MD, DO, PA, NP, RN, RT, EMT, pharmacists) to share their own stories about medication administration errors that have occurred or have been prevented.  By encouraging staff to share their stories, the campaign has decreased shame-and improved communication among staff which would be beneficial throughout the hospital.  When the campaign was created, it was also created so that there could be space for a family/patient to also tell their story related to how a medication error has impacted them. 
	Within the emergency department it has created an opportunity for the medication safety team to continue to engage in ongoing conversations about evidence based best-practice strategies to improve the safety of our patients. The campaign has been adopted and is referred to on a monthly basis as staff members are continually asked to share their medication safety stories. 
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Medication Safety Campaign


Pre (N=42)	Medication Compliance NOT met	Medication Error Occurrence	Medications with no Label	14	7	11	Post (N=40)	Medication Compliance NOT met	Medication Error Occurrence	Medications with no Label	7	1	7	
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NCC MERP Index for Categorizing Medication Errors

Category I:
An error occurred that
may have contributed to

or resulted in the
patient’s death

Category A:
Circumstances or
events that have the

Category H:
An error occurred that
required intervention
necessary to sustain life

Category G:
An error occurred that
may have contributed to or
resulted in permanent

patient harm

Category F:
An error occurred that may
have contributed to or
resulted in temporary harm
to the patient and required
initial or prolonged
hospitalization

O No Error
O Error, No Harm

O Error, Harm
O Error, Death

Category E:
An error occurred that
may have contributed
to or resulted in
temporary harm to the
patient and required
intervention
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capacity to cause error

Category D:
An error occurred that
reached the patient and
required monitoring to
confirm that it resulted in no
harm fo the patient and/or
required intervention fo
preclude harm

Category B:
An error occurred but
the error did not reach
the patient (An "error
of omission" does
reach the patient)

Category C:
An error occurred that
reached the patient but did
not cause patient harm

Definitions

Harm

Impairment of the
physical, emotional, or
psychological function or
structure of the body
and/or pain resulting
therefrom.

Monitoring

To observe or record
relevant physiological
or psychological signs.

Intervention

May include change
in therapy or active
medical/surgical
treatment.

Intervention
Necessary to

Sustain Life

Includes cardiovascular
and respiratory support
(e.g., CPR, defibrillation,
intubation, efc.)
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