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Abstract
Problem Statement: A level-one trauma, academic medical center in the Midwest had noted an increase in cardiopulmonary arrests occurring outside of the intensive care unit (ICU). While the hospital has a rapid response team (RRT), there was concern that nursing staff have difficulty identifying patient deterioration or lack knowledge regarding criteria for activating the RRT.  

Purpose: The purpose of this quality improvement project was to educate non-ICU nursing staff on early detection of patient deterioration and utilization of the rapid response team with the end goal of decreasing the number of cardiopulmonary arrests occurring outside of the intensive care unit. This was accomplished by the following aims:
1) Assessed non-ICU nursing staff knowledge of criteria for activating the RRT pre- and post-education with the RRT Facilitators and Barriers Survey (RRT-FBS)
2) Assessed non-ICU nursing staff perceptions of and comfort with the RRT and initiating a rapid response call pre- and post-education with the RRT Facilitators and Barriers Survey (RRT-FBS)
3) Educated non-ICU nursing staff on the following: the purpose of the RRT and its members; hospital policy on RRT utilization; signs of patient deterioration and indications for initiating a rapid response call; and the role of the primary RN during a RRT call.
4) Evaluated the success of the educational intervention by repeating the RRT Facilitators and Barriers Survey (RRT-FBS) post-intervention. Success was demonstrated by an increase in positive responses to “facilitators” and a decrease in positive responses to “barriers” on the survey. 
5) Evaluated the success of and/or need for further education by evaluating the number of rapid response calls and cardiopulmonary arrests 6 weeks pre-education and 6 weeks post-education.

Participants: Participants in this study included all core nursing staff in the Heart and Vascular Institute (HVI) at the project site.

Methods: A pre-intervention survey was provided to HVI nursing staff to assess knowledge of criteria for activating the RRT and comfort with summoning the RRT. Objective criteria for RRT activation was disseminated, along with education on identifying patient deterioration and activating the RRT. A post-intervention survey was then provided to assess the success of nursing education on increasing knowledge of and comfort with identifying patient deterioration and activating the RRT. Outcome measures included the number of rapid response and code blue activations pre- and post-intervention.

Significance: Both the Joint Commission and the Institute for Healthcare Improvement have identified the identification of and rapid response to patient deterioration as a priority in improving morbidity and mortality of hospitalized patients. 







Improving Rapid Response Team Utilization to Prevent Code Blues Outside of the 
Intensive Care Unit
“The names of the patients whose lives we save can never be known. Our contribution will be what did not happen to them. And, though they are unknown, we will know that mothers and fathers are at graduations and weddings they would have missed, and that grandchildren will know grandparents they might never have known, and holidays will be taken, and work completed, and books read, and symphonies heard, and gardens tended that, without our work, would never have been.” 
Donald Berwick, MD, President Emeritus, Institute for Healthcare Improvement
Background
	Advances in medicine have led to increases in life expectancy, meaning the complexity and acuity of patients in the inpatient hospital setting are increasing exponentially. In the United States, 60% of adults have at least one chronic condition, and 42% have more than one chronic condition (Buttorff, Ruder, & Bauman, 2017). Of the top 10 causes of death in the United States, seven are chronic diseases, and cancer and heart disease together account for nearly half of all deaths (Centers for Disease Control and Prevention (CDC), 2017). Chronic illness also accounts for the majority of health care costs, accounting for eighty-six percent of the nation’s $2.7 trillion annual expenditures (CDC, 2017). An analysis of health care spending by number of chronic conditions showed that with each additional chronic illness, an individual’s health care spending doubles (Buttorff, Ruder, & Bauman, 2017). 
	While chronic illness is often associated with the outpatient setting, it is important to realize the impact of chronic illness on inpatient and intensive care utilization. Population-based rates of intensive care unit (ICU) admission and utilization have been found to increase exponentially with age and the presence of chronic illness, particularly cardiovascular and renal disease (Seferian & Afessa, 2006). Research supports the idea that the demand for ICU services will increase in an aging population with an increasing prevalence of chronic illness (Seferian & Afessa, 2006). 
	In addition to chronic illness, advances in medicine and increases in life expectancy have brought about a phenomenon called “chronic critical illness”. Advanced critical care medicine has enabled patients to survive acute critical illness, but it has also created a growing population of patients with prolonged dependence on intensive care therapies (Nelson, Cox, Hope, & Carson, 2010). Costs of treating the chronically critically ill in the United States alone exceed $20 billion (Nelson, Cox, Hope, & Carson, 2010). 
	These patient characteristics influence a number of patient outcomes, including survival of in-hospital cardiopulmonary arrest (IHCA), which occurs in over 292,000 adults in the United States each year (Andersen, Holmberg, & Berg, 2019). The average survival rate to discharge after cardiac arrest for hospitalized adults is about 17% (Neagle & Wachsberg, 2010). Older age has been shown to be significantly associated with a lower likelihood of survival to discharge following cardiac arrest (Neagle & Wachsberg, 2010). As mentioned above, many patients have comorbid conditions complicating acute illness, of which also influence post-arrest prognosis (Neagle & Wachsberg, 2010). The more pre-existing comorbidities a patient has, the less likely they are to survive. Conditions such as hepatic insufficiency, acute stroke, immunodeficiency, renal failure, and dialysis are associated with lower survival rates (Neagle & Wachsberg, 2010). Cancer patients have an overall post-arrest survival rate of only 6.2%, and cancer patients whose hospital course was characterized by gradual deterioration have a 0% survival rate (Neagle & Wachsberg, 2010). 
	Unfortunately, new research suggests the burden of IHCA is approximately 38% higher in adults than previous estimates suggested (Holmberg et al., 2019). The findings of the most recent study on the incidence of IHCA illustrate a concerning trend in United States hospitals, with rates increasing over time (Holmberg et al., 2019). A Midwestern, level-one trauma, academic medical center is noticing a similar trend, with an increase in cardiac arrests occurring outside of the intensive care unit. Rapid response and code blue quality metrics and goals have been established, which include the goal of having less than 34% of cardiopulmonary arrests originating outside of the ICU. This hospital has consistently failed to meet that goal, with 57.14%, 37.84%, 39.39%, and 45.84% of codes occurring outside of the ICU in the last four quarters respectively. 	
	An inpatient population with increasing age, comorbidity, and acuity warrants efforts to prevent adverse outcomes such as cardiopulmonary arrest. As Andersen, Holmberg, and Berg (2019) note, these efforts require both a system for identifying deterioration in patients and an appropriate interventional response (i.e. rapid response teams). Rapid response teams (RRTs), also referred to as medical emergency teams, are staffed by healthcare professionals with critical care expertise, often including a physician, a nurse, and a respiratory therapist (Berwick, Calkins, McCannon, & Hackbarth, 2006). RRTs assist in preventing cardiac arrest and death in the hospital by initiating changes in care or facilitating transfer to an intensive care unit (ICU) before a code occurs (Berwick et al., 2006). 
Significance
	The 100,000 Lives Campaign was an initiative launched by the Institute for Healthcare Improvement (IHI) in 2004 for the purpose of reducing morbidity and mortality in American healthcare (Berwick et al., 2006). The mission of this initiative was to save as many as 100,000 lives in 18 months and in every year thereafter by introducing six proven best practices (Berwick et al., 2006). Topping the list of best practices recommended by the IHI in this Campaign was, “Deploy rapid response teams at the first sign of patient decline” (Berwick et al., 2006). The 100,000 Lives Campaign was followed by the introduction of the 5 Million Lives Campaign the following year.
In 2009, the Joint Commission’s National Patient Safety Goals included Goal 16: “Improve the identification of and response to clinical deterioration in hospital-ward patients”. This goal stated that organizations should implement systems to enable “healthcare staff members to directly request additional assistance from a specially trained individual(s) when the patient’s condition appears to be worsening” (Patient Safety Network, 2019). Rapid-response systems seek to address this important patient safety goal. 


Clinical Problem
A level-one trauma, academic medical center in the Midwest has noticed an increase in cardiopulmonary arrests occurring outside of the ICU. Studies show that the use of RRTs has resulted in a significant reduction of codes called outside of the ICU, however, lack of nursing knowledge regarding criteria for RRT activation has been identified as a possible barrier to rapid intervention (Jones, DeVita, & Bellomo, 2011).
Available Knowledge
Rapid Response Systems
RRTs are a key component of rapid-response systems, which are based on identification of patients at risk, notification of an identified set of responders, intervention by the response team, and ongoing evaluation of the system’s performance (Jones, DeVita, & Bellomo, 2011). When patients demonstrate signs of clinical deterioration, the team is summoned to the bedside to assess and treat the patient with the intention of preventing ICU transfer, cardiac arrest, or death (Patient Safety Network, 2019). 
Several team models exist, each with specified personnel and duties. “Medical Emergency Teams” are comprised of physicians (critical care or hospitalist) and nurses, and their primary duty is to respond to emergencies (Patient Safety Network, 2019). “Critical Care Outreach” and “Rapid Response Teams” respond to emergencies, follow-up on patients discharged from the ICU, proactively evaluate high-risk ward patients, and educate ward staff (Patient Safety Network, 2019). Both teams consist of physicians and nurses, and RRTs also include a respiratory therapist (Patient Safety Network, 2019). 
The medical center that is the subject of this paper has a rapid response team, comprised of a critical care nurse, a resident physician, and a respiratory therapist. The critical care nurse carries a phone through which she can be reached directly by any staff in the hospital. When floor staff identify the need to activate the RRT, a call is made to the critical care nurse who then pages the RRT respiratory therapist and resident physician to the room of the patient needing assessment. The RRT works with the patient’s primary RN to rapidly assess the patient and intervene as necessary. A decision is then made by the team on whether or not the patient is stable enough to remain in their current location or if they require emergent transfer to the ICU.
As mentioned above, this team also proactively evaluates high-risk ward patients and follows up on patients showing signs of clinical deterioration. This hospital’s RRT, however, does not currently practice one of the duties identified in the literature: educate ward staff. This quality improvement project seeks to establish the practice of educating nursing staff on the RRT. The team themselves can be considered the “efferent” or “responsive” arm of the rapid response system. The focus of this paper is on the “afferent” arm, which is comprised of the criteria for calling and the activation of the team (Patient Safety Network, 2019). 
Objective Criteria
While team structure may vary among facilities, the criteria bedside staff utilize to summon the RRT are generally similar (Patient Safety Network, 2019). Several studies found that abnormal vital signs can aid in identifying clinical deterioration in patients minutes to hours before a serious adverse event occurs, supporting the frequent and accurate measurement and reporting of vital signs (Jones, DeVita, & Bellomo, 2011). Multiple investigators in an array of studies have concluded that objective criteria for deterioration are needed to clarify expectations of staff, and these criteria should act as triggers for activating the rapid response team (Jones, DeVita, & Bellomo, 2011).
	DeVita et al. (2004) noted that the barriers found to prevent nurses from initiating a RRT call could be overcome by formulating and disseminating objective criteria for when an RRT should be activated. Studies show that adverse events are frequently preceded by signs of physiological instability such as derangements in vital signs (Sabahi, Fanaei, Ziaee, & Falsafi, 2012). These derangements are the foundation of RRT activation criteria used in many hospitals (Sabahi, Fanaei, Ziaee, & Falsafi, 2012).



	Table 1. Standard Rapid Response System Calling Criteria (Patient Safety Network, 2019)

	Any staff member may call the team if one of the following criteria is met:
· Heart rate over 140 bpm or less than 40 bpm
· Respiratory rate over 28 breaths per minute or less than 8 breaths per minute
· Systolic blood pressure greater than 180 mmHg or less than 90 mmHg
· Oxygen saturation less than 90% despite supplementation
· Acute change in mental status
· Urine output less than 50 cc over 4 hours
· Staff member has significant concern about the patient’s condition

	Additional criteria used at some institutions:
· Chest pain unrelieved by nitroglycerin
· Threatened airway
· Seizure
· Uncontrolled pain



With the goal of detecting deterioration prior to an IHCA using physiological data, multiple risk stratification tools have been proposed, including the Modified Early Warning Score for adult and pediatric patients (Graham, McCoy, & Schultz, 2015). This tool predicts IHCA and possible ICU transfer based on vital signs (Graham, McCoy, & Schultz, 2015). Work is being done to improve current systems by utilizing additional information such as laboratory results available in the electronic health record (Graham, McCoy, & Schultz, 2015). Clinical deterioration risk scores could also help to improve outcomes (Graham, McCoy, & Schultz, 2015). 
Benefits of Rapid Response Systems
Hospitals that implemented RRTs have reported a reduction in cardiac arrests, deaths, or both, as well as a reduction in ICU and hospital length of stay among survivors of cardiac arrest (Berwick et al., 2006). Studies show that the use of RRTs has resulted in significant reduction of codes called outside of the ICU, as well as a decrease in the overall code rate (Sabahi, Fanaei, Ziaee, & Falsafi, 2012). DeVita et al. (2004) found the mean monthly incidence of cardiopulmonary arrests decreased by 17% after objective criteria for RRT activation were created and disseminated as part of a crisis management program. 
Buist et al. (2002) found that the introduction of a medical emergency team to a tertiary referral teaching hospital was associated with a 50% reduction in the incidence of unexpected cardiac arrest and a reduction in mortality from 77% to 55% after the intervention was introduced (p. 389). Bellomo et al. (2004) studied the impact of introducing an ICU-based RRT on adverse outcomes in patients having major surgery, and found decreases in cases of respiratory failure, stroke, severe sepsis, and acute renal failure, as well as decreased emergency ICU admissions, post-operative deaths, and hospital length of stay. 
Sabahi, Fanaei, Ziaee, and Falsafi (2012) found the incidence of hospital cardiac arrests decreased by 19% after the introduction of a RRT. This study stressed the success of their RRT program was due to a dedicated team that continually evaluates and improves the program on the basis of evidence and recommendations from interdisciplinary RRT staff (Sabahi, Fanaei, Ziaee, & Falsafi, 2012). This commentary suggests that simply having a RRT does not ensure success in preventing adverse outcomes, but rather a continuous effort for quality improvement is required to improve patient care.
Failure to Rescue	
Unexpected cardiac arrests in hospitals are often preceded by signs of clinical instability such as deterioration in the airway, circulation, or respiratory system (Buist et al., 2002). A pilot study by Buist et al. (2002) found that 76% of patients with unexpected cardiac arrest showed signs of deterioration for at least one hour before their index event (p. 387). Unfortunately, multiple studies suggest that healthcare providers often fail to detect changes or abnormalities in patient vital signs prior to an in-hospital cardiac arrest (Graham, McCoy, & Schultz, 2015). 
An important principle of healthcare is that early intervention improves patient outcomes (Jones, DeVita, & Bellomo, 2011). While research shows that successful rapid-response systems can improve outcomes, delayed activation of the RRT is associated with increased mortality (Jones, DeVita, & Bellomo, 2011). “Failure to rescue”, or the failure to react promptly to sudden critical abnormalities in vital signs, may result in a serious adverse event (Jones, DeVita, & Bellomo, 2011). Dwyer and Mosel (2002) found that nurses’ abilities to recognize and interpret signs and symptoms of deterioration were poor, indicating that education and training programs were necessary to improve skills. 
The reasons for failure to rescue are numerous and multifactorial, including infrequent or incomplete monitoring; lack of criteria for activating a higher-level intervention; individual judgement variances in accuracy according to training, experience, attitude, work environment, and hierarchical position; and each step in the chain of command being associated with individual judgement and delays in providing care (Jones, DeVita, & Bellomo, 2011). Other barriers in the research include non-acceptance by physicians and nurses, lack of role clarity, and team communication and performance (Jones et al., 2006).
	Research shows that serious adverse events are relatively common and occur after failure to rescue (Jones, DeVita, & Bellomo, 2011). Conditions most commonly associated with failure to rescue include acute respiratory failure, acute cardiac failure, acute changes in consciousness, hypotension, arrhythmias, pulmonary edema, and sepsis (Jones, DeVita, & Bellomo, 2011). Studies on rapid-response systems found the most commonly measured serious events include cardiac arrest, unexpected death, and unplanned ICU admission (Jones, DeVita, & Bellomo, 2011).
Nurse Perceptions
The literature has indicated that clarifying nurses’ perceptions of RRTs is of benefit when seeking to improve the success of rapid response systems (Gembrowski, 2014). Individual nurse perceptions affect reasoning for inaction or activation of the RRT, which supports the notion that an understanding of these perceptions is key in addressing learning needs (Gembrowski, 2014). The literature found that nurses generally view the RRT as a valued resource that provides support and improves clinical outcomes (Jones et al., 2006). However, the literature also identified some nurse perceptions that act as barriers to optimal utilization of the RRT. 
A survey designed by Bagshaw et al. (2010) evaluated several broad themes surrounding nurse perception of RRTs including: 1) whether nurses understand the potential benefits of RRTs, 2) whether nurses find the RRT system useful when managing deteriorating patients, 3) whether nurses face obstacles to activating the RRT, 4) whether nurses believe that patient and/or system related factors influence patients’ need for a RRT, 5) under what circumstances the nurses activated or did not activate the RRT, and 6) whether nurses believe the RRT affects their abilities or skills in managing patients outside of the ICU (p. 76). This survey found that nurses outside of the ICU value the RRT and feel an increased sense of security with the RRT’s assistance in dealing with deteriorating patients. However, this study also identified nurse-reported barriers such as fear of criticism, hospital culture, and disagreements between members of the RRT and staff on the unit regarding patient care (Bagshaw et al., 2010). 
Staff Training and Development
	As mentioned in the section above, studies on nurses’ perceptions of RRTs, education was an important factor in nurse comfort in activating and participating in RRTs. Hospital staff training and development plays an important role in the success of a RRT (Stoldorf, 2008). Pusateri, Prior, & Kiely (2011) conducted a survey to better understand nurses’ familiarity with the RRT and learned that only 28% of nurses felt the RRT education they received was adequate for them to participate effectively with the RRT. Multiple studies including those by Astroth et al. (2013) and Azzopardi et al. (2011) found that a lack of knowledge of RRT processes served as a barrier to activation. Donaldson et al. (2009) found that the most effective use of RRTs was associated with initial and continuing education, and Azzopardi et al. (2011) found repeated education critical for the success of the team. 
Nurses are the first line of defense in recognizing signs of deterioration in patients, and therefore they should be educated on why, when, and how the RRT should be activated (Gembrowski, 2014). Brown et al. (2012) conducted a study exploring nurses’ knowledge and perceptions of the RRT. This study found that nurses were able to identify changes in patient status but were less successful in recognizing changes that justified RRT activation (Brown et al., 2012). Nurses must be trained on not only when to call the team, but also what their role is once the team arrives (Stoldorf, 2008). The IHI (2008) guide on the development of a RRT discusses education and training for nursing staff, including: criteria and procedures for activating, activation expectations, and communication and teamwork skills.  
	Gembrowski (2014) developed an evidence-based project that determined nurses’ interactions with RRTs and how they can be improved upon through nursing education. The importance of understanding nurses’ perceptions and knowledge of RRTs was noted as a crucial part of developing an educational intervention to improve the effectiveness of RRTs (Gembrowski, 2014). This project involved the dissemination of a survey to assess nurses’ perceptions of the RRT, followed by implementation of a RRT educational simulation program (Gembrowski, 2014).  
Research by Brown et al. (2012) supports the use of educational interventions to increase nurses’ clinical knowledge and skills in recognizing when RRT activation is necessary, what activation criteria are, and the nurse’s role in the assisting the RRT. Pusateri et al. (2011) suggested that education may improve understanding and comfort with the RRT. Education may also aid non-ICU nurses in feeling like a valued team member and better prepare them to administer care during a rapid response call (Pusateri et al., 2011). Donaldson et al. (2009) found the most effective use of RRTs was associated with strong initial and continuing education. 
Conceptual Models and Theories
Conceptual models and theories drive nursing practice by providing a systematic approach to education, research, and clinical practice. Theory, research, and practice are interrelated: practice is where research and theory are put to use, and it is also where research questions and theories are developed (Peterson & Bredow, 2017). Conceptual models consist of concepts that represent a certain phenomenon and are often made up of other theories and scientific bases (Peterson & Bredow, 2017). Models outline the scope, goals, and outcomes of nursing (Peterson & Bredow, 2017). Theories, on the other hand, serve to identify the uniqueness of a profession, and concepts are the basic building blocks of theory (Peterson & Bredow, 2017). 
Lewin’s Change Management Model
Lewin’s Theory of Planned Change begins with the unfreezing stage, or the stage in which one prepares for change. This stage begins with the change agent recognizing the need for change and recruiting others to see the same (Shirey, 2013). A solution is identified and the gap between the current state and desired state is examined to identify opportunities for improvement (Shirey, 2013). This stage ends with preparing for change and transitioning into the second stage, moving or change (Shirey, 2013). The second stage is when the change agent creates a detailed plan of action and recruits others to participate in the proposed change (Shirey, 2013). This stage requires coaching and communication to avoid losing site of the end goal (Shirey, 2013). Refreezing, the final stage, is the stabilization and embedding of change into the systems culture, policy, and practice (Shirey, 2013). 
The change process can be viewed through the lens of various change theories, and Lewin’s theory is one that is well conceptualized and easily applicable to many projects. Mentioned above, the unfreezing stage began when the need for nursing education on identifying clinical deterioration and activating the RRT was identified. Recruitment of others to see the need for change and participate in the moving stage begins with addressing the barriers discussed in the literature review. The need for nurse education was identified when analyzing the gap between the current state and the desired state, so a detailed action plan including its implementation is proposed. 
Study Purpose and Aims
	The purpose of this quality improvement project is to develop an education intervention to assist non-ICU nursing staff in early detection of patient deterioration and utilization of the rapid response team to decrease the number of cardiopulmonary arrests occurring outside of the intensive care unit. This will be accomplished by the following aims: 1) assess non-ICU nursing staff comfort with the rapid response team and initiating a rapid response call, 2) assess non-ICU nursing staff knowledge of criteria for rapid response team activation, 3) educate non-ICU nursing staff on signs of patient deterioration and indications for initiating a rapid response call, 4) assess the success of education by evaluating the number of rapid response calls and cardiopulmonary arrests outside of the intensive care unit pre- and post-education.
Methods
	The proposal for this project was approved by Creighton University’s Doctor of Nursing Practice Review Committee on October 16, 2019 and the Catholic Health Initiatives Nursing Research Council on October 31, 2019. The proposal was then submitted to Creighton’s Institutional Review Board, which determined this project does not meet the definition of human subjects research and approval to proceed was granted on November 6, 2019. 
Study Design
A pre-intervention RRT Facilitators and Barriers Survey was provided to HVI nursing staff to assess knowledge of criteria for activating the RRT and comfort with summoning the RRT. Objective criteria for RRT activation was disseminated, along with education on identifying patient deterioration and activating the RRT. A post-intervention RRT Facilitators and Barriers Survey was then provided to assess the success of nursing education on increasing knowledge of and comfort with identifying patient deterioration and activating the RRT. Outcome measures included the number of rapid response and code blue activations pre- and post-intervention. 
Setting and Participants
	This project took place in a 396-bed, level-one trauma, academic medical center in the Midwest. The 46-bed Heart and Vascular Unit was identified as the non-ICU floor with the highest rate of cardiac arrest, so this unit was selected for this quality improvement pilot. The Heart and Vascular Institute (HVI) houses heart and vascular patients of varying acuity, from basic medical/surgical status, to intermediate and intensive care status. However, this unit does not have a designated “intensive care” segment. As patient acuity increases, rather than transferring to an intensive care unit, they are simply “upgraded” to a higher status and remain on HVI. This is the only unit in the hospital that operates in this manner, as other units are specifically designated as either ICU or non-ICU. 
	The participants in this quality improvement project included all 62 core Registered Nurse staff on the Heart and Vascular Unit. Nurses that participated had obtained either an associate degree, bachelor’s degree, or master’s degree in nursing, with the majority educated at the bachelor’s degree level. The participating nurses had a wide range in level of experience, from less than one year to more than 10 years of experience working in the nursing profession. Approximately half of the nurses reported they had received education on the RRT, and the majority had both initiated and participated in an RRT call. 
	The HVI nursing staff were contacted by the researcher via work email. The participants were sent information on the project including the purpose and methods, as well as a timeline of events. The staff were provided with the researcher’s contact information and were encouraged to reach out with any questions, concerns, or comments. All participants were notified of measures to ensure confidentiality, particularly the feature on the SurveyMonkey application that allows participants to be identified by a randomly assigned number rather than his or her name. 
Instrument
	The RRT Facilitators and Barriers Survey (RRT-FBS), developed by Astroth, Woith, Jenkins, and Hesson-McInnis (2017) was utilized to assess staff knowledge of and comfort with the RRT, and to identify barriers to optimal utilization of the RRT. This 30-item questionnaire contains two sections, facilitators and barriers (Astroth et al., 2017). The facilitators subscales describe unit culture, team characteristics, and RRT knowledge (Astroth et al., 2017). The barriers subscales describe unit culture, team characteristics, and RRT education (Astroth et al., 2017). The Cronbach’s alpha for the full 30-item questionnaire was 0.752 and the alpha for each subscale ranged from 0.770 to 0.897 (Astroth et al., 2017). 
	In addition to the RRT Facilitators and Barriers Survey, nurses completed survey questions to collect demographic data such as level of education, number of years of experience, and whether or not they have activated or participated in a rapid response team call. The purpose of these questions was to develop a better understanding of the staff mix participating in this QI project, as well as to identify whether or not these factors influence nurses’ perceptions and knowledge of the utilization of the RRT. 
An educational PowerPoint® was created for floor nursing staff, which included information on the following: 1) an overview of the RRT and its team members, 2) RRT policy per at the project site, 3) identifying signs of deterioration, 4) activation criteria, how to activate the RRT, and interventions an RRT can implement at the bedside, and 5) role of the bedside nurse when working with the RRT. 

Intervention and Data Collection
	The pre-intervention RRT Facilitators and Barriers survey was disseminated by the principal investigator to floor staff via SurveyMonkey through work email on January 2. Staff had three weeks to complete the survey and received weekly reminders of the closing date. The investigator rounded in person on the unit on two separate occasions to meet staff and encourage participation in the study. On January 23, the link to the pre-intervention survey became inactive. Out of 62 total nurses, 29 completed the pre-intervention survey. The principal investigator briefly reviewed survey data to identify themes and potential discussion points for the educational intervention session.
	Staff were sent an invitation to the educational intervention, which included a PowerPoint presentation and open discussion on the RRT process and the facilitators and barriers to effectively utilizing the RRT. On January 30, the principal investigator hosted both a morning and afternoon session of the educational intervention. These sessions were catered to thank staff for their participation. The session began with a brief description of the purpose of the study, followed by review of the educational PowerPoint and an open discussion on the utilization of the RRT by the core staff on HVI. The morning session had 15 participants, and the afternoon session had 8 participants. A copy of the PowerPoint was sent via email to all staff for review and for those that could not be in attendance. 
	The post-intervention survey was sent out via SurveyMonkey one week following the educational intervention to allow for staff to review the education if they were unable to attend a session. Staff again had three weeks to complete the survey and received weekly reminders of the closing date prior to the principal investigator inactivating the link. This survey was identical to the survey sent prior to the educational intervention. Of 62 total nurses, 16 completed the post-intervention survey.
	Rapid response data is recorded on a spreadsheet by ICU supervisors that fill the role of RRT nurse. When a rapid response is complete, the RRT nurse enters data into the spreadsheet including patient name, medical record number, date and time of RRT, location of RRT, reason for RRT, action taken, and whether or not they were transferred to ICU level of care. Code blue data is gathered by a designated staff member for each unit and collectively entered into a spreadsheet by a member of the code blue review committee. This spreadsheet includes patient information such as patient name, medical record number, code start data/time, code end time, department during event, code disposition, and whether or not the patient discharged from the hospital alive. Both RRT and code blue data was sent to the principal investigator for review.
Data Analysis
	A retrospective analysis of RRT activations and code blue activations was performed to compare the incidence and mortality of cardiopulmonary arrest before and after RRT education to floor nursing staff. Pre-intervention, there were a total of 233 RRT activations in the hospital, 42 (18%) of which were activated by HVI staff. Post-intervention, there were a total of 306 RRT activations in the hospital, 75 (25%) of which were activated by HVI staff. There was a total of 13 IHCA prior to the intervention, 2 (15%) of which were on HVI. Post-intervention, there were 16 IHCA, 4 (25%) of which occurred on HVI. These will be discussed further in this section. 

Figure 1: RRT Activations by Department
In the 6 weeks prior to the educational intervention, there were 42 RRT activations by HVI staff. Indications for these RRTs (Figure 2) included staff concern, blood pressure issue, chest pain, increasing oxygen needs or work of breathing, tachycardia, bradycardia, altered level of consciousness, seizures, stroke-like symptoms, and uncontrolled bleeding. Interventions (Figure 3) included medications, labs, EKG, imaging (chest x-ray, CT head), oxygen/BiPAP/intubation, cardiac catheterization lab activation, and escalation to ICU level of care. 

Figure 2: Indications for RRT Activation
In the 6 weeks following the educational intervention, there were 75 RRT activations by HVI staff. Indications for these RRTs (Figure 2) included tachycardia, bradycardia, blood pressure issue, chest pain, stroke-like symptoms, altered mental status, seizure, increasing oxygen needs or work of breathing, hemoptysis, staff concern, and sepsis. It is important to note sepsis as a listed indication for RRT activation, as the hospital initiated a new sepsis protocol on February 1st that requires nurses to activate the RRT for any patients who develop criteria for sepsis. The RRT responds, evaluates the sepsis criteria, and prompts interventions such as administration of a sepsis fluid bolus, blood cultures, and antibiotics. Interventions (Figure 3) were similar to those mentioned above. 

Figure 3: RRT Interventions
There were only 2 cardiopulmonary arrests on HVI in the 6 weeks prior to the educational intervention. One patient was ICU status at the time of arrest and expired as a result. The second patient had received an RRT visit at 1316 on the date of arrest for bradycardia and hypoxia and received Narcan during the RRT visit. This patient arrested that evening from 1908 to 1916 and survived. 
There were 4 cardiopulmonary arrests on HVI following the educational intervention. The RRT was activated by an RN at 1027 on a patient for agonal breathing, and a cardiopulmonary arrest ensued at 1030. This patient expired at 1037. Two patients were ICU status at the time of their cardiopulmonary arrests, both of which expired. The fourth patient was intermediate level of care status. Resuscitation efforts lasted 22 minutes before the patient was pronounced deceased. 
An analysis of pre- and post-intervention survey results was performed to assess the success of nursing education on staff comfort with and knowledge of activating the RRT (Figures 3 & 4). Success of the educational intervention was to be demonstrated by an increase in positive responses to “facilitators” and a decrease in positive responses to “barriers” on the RRT Facilitators and Barriers Survey. 

	
	
	
	
	
	
	
	

	Question
	Agree
	Neutral
	Disagree
	
	Agree
	Neutral
	Disagree

	Facilitator: Unit culture 
	
	
	
	
	
	
	

	My unit leaders support nurses calling the RRT.
	29
	0
	0
	
	16
	0
	0

	Other nurses on my unit encourage calling the RRT.
	28
	1
	0
	
	16
	0
	0

	Other nurses on my unit help out when a nurse is tied up with an RRT.
	26
	2
	1
	
	15
	1
	0

	Nurses know when they should call the RRT.
	29
	0
	0
	
	16
	0
	0

	Nurses understand their roles during an RRT call.
	25
	3
	1
	
	14
	2
	0

	
	
	
	
	
	
	
	

	Facilitator: Team characteristics 
	
	
	
	
	
	
	

	Nurses believe that members of the RRT at better at assessing failing patients than unit nurses.
	7
	8
	14
	
	2
	6
	8

	Nurses believe that members of the RRT are better at diagnosing the patient’s problem than unit nurses.
	7
	9
	13
	
	3
	5
	8

	Nurses believe that members of the RRT have more expertise at managing seriously ill patients than unit nurses.
	7
	12
	10
	
	5
	5
	6

	Nurses believe that members of the RRT are better at explaining the patient’s condition to the physician than unit nurses.
	6
	11
	12
	
	2
	5
	9

	
	
	
	
	
	
	
	

	Facilitator: Knowledge 
	
	
	
	
	
	
	

	Nurses believe that RRT decreases code blues.
	23
	4
	2
	
	11
	4
	1

	Nurses know what to do during an RRT call.
	27
	1
	1
	
	14
	2
	0

	Nurses understand the hospital RRT policy.
	26
	1
	2
	
	12
	3
	1

	Nurses believe that RRT brings help more quickly.
	25
	4
	0
	
	14
	2
	0

	Nurses believe that RRT facilitates transferring seriously ill patients to a higher level of care when needed.
	24
	2
	3
	
	14
	0
	2

	Nurses see patients benefit from RRT.
	27
	2
	0
	
	15
	1
	0

	Nurses know the RRT has protocols to manage failing patients.
	26
	1
	2
	
	14
	2
	0

	
	
	
	
	
	
	
	

	Barrier: Unit culture
	
	
	
	
	
	
	

	Nurses believe that the patient’s physician should be called before calling RRT.
	8
	11
	10
	
	1
	7
	8

	Nurses believe that the patient’s physician expects to be consulted before calling RRT.
	12
	10
	7
	
	1
	8
	7

	Nurses believe calling RRT increases their workload.
	6
	7
	16
	
	2
	5
	9

	
	
	
	
	
	
	
	

	Barrier: Team characteristics
	
	
	
	
	
	
	

	Nurses believe that experienced nurses do not need the RRT.
	1
	7
	21
	
	1
	2
	13

	Nurses expect the ICU nurses to complain during the RRT call.
	8
	6
	15
	
	5
	5
	6

	Nurses expect the ICU nurses on the RRT to be condescending.
	14
	5
	10
	
	10
	2
	4

	Nurses believe the ICU nurses on the RRT will think the call was unnecessary.
	12
	9
	8
	
	8
	5
	3

	Nurses believe the ICU nurses on the RRT will expect too much of unit nurses during the RRT call.
	1
	11
	17
	
	2
	2
	12

	
	
	
	
	
	
	
	

	Barrier: Education
	
	
	
	
	
	
	

	Nurses receive regular RRT continuing education.
	7
	14
	8
	
	5
	4
	7

	Nurses receive inadequate continuing education on RRT.
	4
	11
	14
	
	6
	5
	5

	RRT continuing education programs are offered at a time that is convenient.
	2
	22
	5
	
	4
	7
	5

	Nurses are relieved by other unit members so they can attend RRT continuing education programs.
	0
	21
	8
	
	4
	9
	3

	RRT continuing education programs contain information I need to know.
	13
	16
	0
	
	9
	7
	0

	RRT continuing education programs are offered in a format that facilitates my learning.
	9
	17
	3
	
	7
	8
	1


	Question
	Pre-Intervention
Positive Response (%)
	Post-Intervention
Positive Response (%)
	
	P-Value

	Facilitator: unit culture 
	
	
	
	

	My unit leaders support nurses calling the RRT.
	100
	100
	0
	

	Other nurses on my unit encourage calling the RRT.
	96.55
	100
	3.45
	

	Other nurses on my unit help out when a nurse is tied up with an RRT call.
	89.66
	93.75
	4.09
	

	Nurses know when they should call the RRT.
	100
	100
	0
	

	Nurses understand their roles during an RRT call. 
	86.21
	87.5
	1.29
	

	Facilitator: team characteristics 
	
	
	
	

	Nurses believe that members of the RRT are better at assessing failing patients than unit nurses.
	24.14
	12.5
	-11.64
	

	Nurses believe that members of the RRT are better at diagnosing the patient’s problem than unit nurses.
	24.14
	18.75
	-5.39
	

	Nurses believe that members of the RRT have more expertise at managing seriously ill patients than unit nurses.
	24.14
	31.25
	7.11
	

	Nurses believe that members of the RRT are better at explaining the patient’s condition to the physician than unit nurses.
	21.43
	12.5
	-8.93
	

	Facilitator: knowledge 
	
	
	
	

	Nurses believe that RRT decreases code blues.
	79.31
	68.75
	-10.56
	

	Nurses know what to do during an RRT call. 
	93.11
	87.5
	-5.61
	

	Nurses understand the hospital RRT policy.
	89.65
	75
	-14.65
	

	Nurses believe that the RRT brings help more quickly.
	86.21
	87.5
	1.29
	

	Nurses believe that RRT facilitates transferring seriously ill patients to a higher level of care when needed.
	82.76
	87.5
	4.74
	

	Nurses see patients benefit from the RRT.
	93.11
	93.75
	0.64
	

	Nurses know the RRT has protocols to manage failing patients. 
	89.65
	93.33
	3.68
	

	Barrier: unit culture
	
	
	
	

	Nurses believe that the patient’s physician should be called before calling the RRT.
	27.59
	6.25
	-21.34
	

	Nurses believe the patient’s physician expects to be consulted before calling the RRT.
	41.38
	6.25
	-35.13
	

	Nurses believe calling RRT increases their workload.
	20.69
	12.5
	-8.19
	

	Barrier: team characteristics 
	
	
	
	

	Nurses believe that experienced nurses do not need the RRT.
	3.45
	6.25
	2.8
	

	Nurses expect the ICU nurses to complain during the RRT call.
	27.58
	31.25
	3.67
	

	Nurses expect the ICU nurses on the RRT to be condescending.
	48.27
	62.5
	14.23
	

	Nurses believe the ICU nurses on the RRT will think the call was unnecessary.
	41.38
	50
	8.62
	

	Nurses believe the ICU nurses on the RRT will expect too much of the unit nurses during the RRT call. 
	3.45
	12.5
	9.05
	

	Barrier: education 
	
	
	
	

	Nurses receive regular RRT continuing education.
	24.14
	31.25
	7.11
	

	Nurses receive inadequate continuing education on RRT.
	14.29
	37.5
	23.21
	

	RRT continuing education programs are offered at a time that is convenient.
	7.14
	25
	17.86
	

	Nurses are relieved by other unit members so they can attend RRT continuing education programs. 
	0
	25
	25
	

	RRT continuing education programs contain information I need to know.
	44.83
	56.25
	11.42
	

	RRT continuing education programs are offered in a format that facilitates my learning. 
	31.04
	43.75
	12.71
	


Figures 4 & 5: RRT FBS Survey Results

The first set of questions regarding facilitators for calling the RRT pertain to unit culture. Of those five questions, two had no change in percentage of positive responses, however, 100% of respondents answered positively both pre- and post-intervention. The remaining questions had an increase in positive responses. The second set of “facilitators” questions was regarding team characteristics. Of those four questions, only one – “Nurses believe that members of the RRT have more expertise at managing seriously ill patients than unit nurses” - had an increase in positive responses. The final set of “facilitators questions regarded nurse knowledge. Of those seven questions, four had an increase in positive responses (Figure 3).
	Success of the intervention was to be determined by a decrease in the number of positive responses for questions regarding barriers to initiating the RRT. However, it is important to note that the education section of the barriers questions are worded in a way that positive responses reflect positive views of nurses’ education regarding the RRT. In this section, there was an increase in positive responses for each of the six questions. The remaining sections of the “barriers” portion of the survey included unit culture and team characteristics. Of the three unit culture questions, there was a decrease in positive responses for each, demonstrating success of the intervention. Of the five questions regarding team characteristics, there was an increase in positive responses for each, demonstrating nurses’ worsening perceptions of the RRT characteristics post-intervention.  
Discussion
For the purposes of this quality improvement project, the codes that are most important to study are those that occurred on non-ICU patients without RRT involvement. There were no cardiopulmonary arrests of this nature prior to the educational intervention. Following the intervention, there was one cardiopulmonary arrest that occurred on a non-ICU patient without any RRT intervention occurring prior to arrest. This objective criterion was not influenced by the intervention. 
There was an increase in RRT calls, with 33 more calls occurring post-intervention. Indications for initiating the RRT and interventions provided by the RRT were similar both pre- and post-intervention (Figures 1 & 2). Of note, four post-intervention RRT activations were for sepsis as a result of the new sepsis protocol established on February 1.
An analysis of the nurse responses to the RRT Facilitators and Barriers Survey both pre- and post-intervention reveals some themes in nurse perceptions of the RRT and its role in patient care on HVI. The education sessions with the HVI staff also included an open discussion of nurses’ experience with the RRT. It was made clear through an analysis of the RRT FBS responses and these discussions that the utilization of the RRT by HVI staff is influenced more by unit and hospital culture than nurse education, experience, or knowledge. 
	Many of the staff expressed their frustration with the need to utilize the RRT, as they take care of ICU level of care patients. They feel they should be treated like an ICU regardless of the varying level of acuity of patients on the unit. Another voiced frustration was the lack of RRT nurse training in the heart and vascular specialty. Nurses on HVI felt they were better equipped to make decisions for their patients based on their specialized training. 
	As the survey responses show, “team characteristics” questions in both the facilitators and barriers sections scored poorly in positive responses. These questions discuss nurses’ perceptions of members of the RRT. The discussion paralleled these perceptions, as many nurses expressed that they did not feel as though they were a valued member of the team during a RRT call and often felt disrespected by RRT staff. 
	Another aspect of unit culture that served as a barrier to utilization of the RRT was physician driven. Physicians from the cardiovascular, vascular surgery, and cardiothoracic surgery teams have expressed their preference to be contacted by the nurse if patients showed signs of deterioration rather than having the patient evaluated by the RRT. This is again driven by the idea that members of the RRT are not adequately trained to respond to and manage deterioration in this specialty population, particularly surgical patients. 
	A final discussion point was ambiguity regarding some of the criteria for RRT activation. Many patients on the heart and vascular unit are admitted with symptoms listed as criteria for RRT activation, including chest pain, tachycardia, bradycardia, and hypertension. These nurses are trained to respond to these symptoms and are equipped with the tools necessary to manage these patients. Nurses felt it was unclear when they were supposed to call and feared retribution either way: RRT pushback on calling for something the patient was admitted for and the nurse is trained to care for, or punishment for not following the hospital RRT policy.
	Many of the nurses expressed their support of designating a supervisor of HVI as the RRT nurse for calls initiated on HVI. They felt this would be the best approach to addressing the barriers discussed, as the RRT nurse would be trained on the specialty, would have an established and positive relationship with floor staff, and would have a better understanding of specialty physician perceptions and preferences when managing HVI patients. The unit educator shared that this option has been discussed with administration in the past, however, current staffing models are a barrier to implementation.   
	These findings were consistent with existing literature discussed above. Gembroski (2014) identified that individual nurse perceptions influence utilization of the RRT, supporting that an understanding of these perceptions is key in addressing barriers and identifying need to improve the success of RRTs. Bagshaw et al. (2010) discussed barriers consistent with those identified in the HVI nurse discussions, including fear of criticism, hospital culture, and disagreements between unit staff and RRT staff regarding patient care. 
Significance
Results of this study, in conjunction with the studies discussed in the literature review, suggest that an effective RRT requires hospital nursing staff to receive continuous education on the hospital RRT policy, purpose and role of the RRT in patient care, signs of patient deterioration and activation criteria, and the role of the bedside nurse when working with the RRT. However, this quality improvement project and the existing literature also provide evidence that unit and hospital culture have just as much, if not more, of an impact on nurse utilization of the RRT than nurses’ experience, knowledge, and education. It is necessary to consider unit and hospital culture when attempting to address barriers to optimal usage of the RRT to prevent adverse patient events and decrease the incidence of in-hospital cardiopulmonary arrest. 
	These results suggest that nurse education on the RRT should not be a passive activity, but rather an interactive one that includes an open discussion on nurse perceptions and barriers to optimal RRT utilization. Results also suggest that education and discussion must go beyond the nurse, as other members of the interdisciplinary team, particularly physicians, can have a profound impact on whether or not the RRT is utilized according to hospital policy. Perhaps one of the greatest barriers identified is this and other studies is providers’ egos. 
	The purpose of this quality improvement project was to educate non-ICU nursing staff on early detection of patient deterioration and utilization of the RRT in order to prevent adverse events, particularly cardiopulmonary arrests. The ultimate goal is to not only prevent adverse events, but to improve patient outcomes altogether. By addressing gaps in knowledge with appropriate education and addressing barriers to optimal RRT utilization such as hospital culture, patients will benefit through rapid detection of deterioration and rapid action by the primary nurse and RRT. This study, and the studies mentioned above, call providers to look beyond gaps in knowledge and reflect on how perceptions and egos can have an impact on patient outcomes. This should be considered when educating nurses and other providers in the pursuit of continuous quality improvement. 
Limitations of the Study
There are limitations to this study. Generalizability of results is questionable, as this study took place on a single unit of one academic institution over a short period of time. Time constraints prevented this study from being conducted on multiple units at multiple institutions over a prolonged period, and therefore, results will likely only be applicable to the facility in which the research is taking place. 
Surveys of nursing staff remained anonymous to encourage honesty regarding the comfort with RRT activation. The survey engine allows for anonymity by assigning a unique identifier to the survey participant. Unfortunately, the identifier used is the IP address, and since many of the participants took their surveys while at work, the IP addresses of the majority of participants were identical. The challenge with anonymity of survey results is that the nurses that take the pre-survey may be different from the nurses who take the post-intervention survey, so it was not possible to run individual-level statistics.  
Defining an in-hospital cardiac arrest (IHCA) can be challenging, as some situations prompt a “code blue” activation without resulting in cardiopulmonary resuscitation efforts. The American Heart Association’s (AHA) recommended definition of IHCA incidence in admitted patients is a numerator including all patients who receive chest compressions and/or defibrillation, while the denominator reflects the total number of patients admitted to the hospital (Graham, McCoy, & Schultz, 2015). Patients with “do not resuscitate” (DNR) status are to be removed from both the numerator and denominator (Graham, McCoy, & Schultz, 2015). Detecting IHCA can be equally as challenging as defining IHCA. There is not a specific International Classification of Diseases (ICD) diagnostic code or diagnosis-related group (DRG) code to distinguish IHCA from other types of cardiac arrest (Graham, McCoy, & Schultz, 2015).
Recommendations for Future Research 
	As mentioned above, this quality improvement project took place on only one unit of the hospital. This particular unit was unique in that it took patients of varying acuity from medical-surgical to ICU status. It would be beneficial to perform the same intervention and collect the same data from all units of this institution to identify whether the barriers identified on HVI were universal or specific to that specialty unit. 
	Gembrowski (2014) conducted a study that determined attitudes and perceptions of nurses toward the RRT and utilized this information to develop an educational presentation as well as an evidence based simulated RRT intervention. Nurses involved in the simulation strongly agreed that the experience was important and helpful in understanding the RRT, and three out of four participants improved scores in knowledge and clinical judgment (Gembrowski, 2014, p. 78). It would be beneficial to include a simulation activity in the educational intervention.
	As physicians’ attitudes and perceptions were often identified as a barrier to optimal RRT utilization, it may be beneficial to gather data on these perceptions and provide education on the hospital RRT policy to providers as well. This study focused on nurses only, however, a successful RRT program requires multidisciplinary involvement. The RRT policy also states that any person can initiate a RRT call, including family members and visitors. Further studies may seek to extend beyond the nursing profession. 























References
Andersen, L., Holmberg, M., & Berg, K. (2019). In-hospital cardiac arrest. JAMA, 321(12). Retrieved
from https://jamanetwork.com/journals/jama/article-abstract/2728930
Astroth, K., Woith, W., Stapleton, S., Degitz, R., & Jenkins, S. (2013). Qualitative exploration of nurses’
decisions to activate rapid response teams. Journal of Clinical Nursing, 22. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/23388057
Astroth, K., Woith, W., Jenkins, S., & Hesson-McInnis, M. (2017). A measure of facilitators and barriers
to rapid response team activation. Applied Nursing Research, 33. Retrieved from https://www-sciencedirect-com.cuhsl.creighton.edu/science/article/pii/S0897189716303779
Azzopardi, P., Kinney, S., Moulden, A., & Tibballs, J. (2011). Attitudes and barriers to a Medical
Emergency Team system at a tertiary pediatric hospital. Resuscitation, 82. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/21106289
Bagshaw, S., Mondor, E., Scouten, C., Montgomery, C., Slater-MacLean, L., Jones, D., . . . Gibney, N.
(2010). A survey of nurses’ beliefs about the medical emergency team system in a Canadian tertiary hospital. American Journal of Critical Care, 19(1). Retrieved from http://eds.a.ebscohost.com.cuhsl.creighton.edu/ehost/pdfviewer/pdfviewer?vid=1&sid=9435a63a-ebd9-46d4-9f1c-58475ff79d76%40sessionmgr4007
Bellomo, R., Goldsmith, D., Uchino, S., Buckmaster, J., Hart, G., Opdam, H, . . . Gutteridge, G.
(2004). Prospective controlled trial of effect of medical emergency team on postoperative morbidity and mortality rates. Critical Care Medicine, 32(4). Retrieved from https://oce-ovid-com.cuhsl.creighton.edu/article/00003246-200404000-00003/HTML
Berwick, D., Calkins, D., McCannon, J., & Hackbarth, A. (2006). The 100,000 lives campaign:
Setting a goal and a deadline for improving health care quality. JAMA, 295(3). Retrieved from https://jamanetwork-com.cuhsl.creighton.edu/journals/jama/fullarticle/202194
Buist, M., Moore, G., Bernard, S., Waxman, B., Anderson, J., & Nguyen, T. (2002). Effects of
a medical emergency team on reduction of incidence of and mortality from unexpected cardiac arrests in hospital: Preliminary study. British Medical Journal, 324(7334). Retrieved from https://www-jstor-org.cuhsl.creighton.edu/stable/25227475?seq=1#metadata_info_tab_contents
Buttorff, C., Ruder, T., and Bauman, M. (2017). Multiple chronic conditions in the United States. 	Retrieved from file:///Users/katekloberdanz/Downloads/RAND_TL221.figurecharts%20
	(1).pdf
Centers for Disease Control and Prevention (2017). Chronic disease overview. National Center for 	Chronic Disease Prevention and Health Promotion. Retrieved from 	https://www.cdc.gov/chronicdisease/overview/index.htm
DeVita, M., Braithwaite, R., Mahidhara, R., Stuart, S., Foraida, M., Simmons, R., . . . Zimmer,
D. (2004). Use of medical emergency team responses to reduce hospital cardiopulmonary arrests. BMJ Quality & Safety, 13(4). Retrieved from https://qualitysafety-bmj-com.cuhsl.creighton.edu/content/13/4/251
Donaldson, N., Shapiro, S., Scott, M., Foley, M., & Spetz, J. (2009). Leading successful rapid response
teams: A multisite implementation evaluation. The Journal of Nursing Administration, 39(4). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/19359889
Dwyer, T. and Mosel-Williams, L. (2002). Nurses’ behavior regarding CPR and the theories of reasoned
action and planned behavior. Resuscitation, 52(1). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/11801353
Graham, R., McCoy, M., & Schultz, A. (2015). In-hospital cardiac arrest and post-arrest care. Retrieved
from https://www.ncbi.nlm.nih.gov/books/NBK321499/
Gembrowski, G. (2014). An evidence-based educational intervention for staff nurses and the rapid
response team. Doctoral Dissertations, 17. Retrieved from https://scholarworks.gvsu.edu/dissertations/
Holmberg, M., Ross, C., Fitzmaurice, G., Chan, P., Duval-Arnould, J., Grossestreuer, A., . . . Andersen,
L. (2019). Annual incidence of adult and pediatric in-hospital cardiac arrest in the United States. Circulation, 12(7). Retrieved from https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.119.005580
Jones, D., Baldwin, I., McIntyre, T., Story, D., Mercer, I., Miglic, A., Goldsmith, D., & Bellomo, R.
(2006). Nurses’ attitudes to a medical emergency team service in a teaching hospital. Quality and Safety in Health Care, 15(6). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/17142592
Jones, D., DeVita, M., & Bellomo, R. (2011). Rapid-response teams. New England Journal of Medicine,
365. Retrieved from https://www.nejm.org/doi/full/10.1056/NEJMra0910926
Neagle, J. & Wachsberg, K. (2010). What are the chances a hospitalized patient will survive in-hospital
arrest? The Hospitalist. Retrieved from https://www.the-hospitalist.org/hospitalist/article/124220/what-are-chances-hospitalized-patient-will-survive-hospital-arrest
Nelson, J., Cox, C., Hope, A., and Carson, S. (2010). Chronic critical illness. American Journal of
Respiratory and Critical Care Medicine, 182(4). Retrieved from https://www-atsjournals
org.cuhsl.creighton.edu/doi/full/10.1164/rccm.201002-0210CI
Patient Safety Network. (2019). Rapid response systems. Retrieved from
https://psnet.ahrq.gov/primers/primer/4/rapid-response-systems
Peterson, S. & Bredow, T. (2017). Middle range theories: Application to nursing research and 	practice (4th ed.). Retrieved from 	http://culibraries.creighton.edu/ld.php?er_attachment_id=849368
Pusateri, M., Prior, M., & Kiely, S. (2011). The role of the non-ICU staff nurse on a medical emergency
team: Perceptions and understanding. American Journal of Nursing, 111(5). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/23722377
Sabahi, M., Fanaei, S., Ziaee, S., & Falsafi, F. (2012). Efficacy of a rapid response team on
reducing the incidence and mortality of unexpected cardiac arrests. Trauma Monthly, 17(2). Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860642/
Seferian, E. and Afessa, B. (2006), Adult intensive care unit use at the end of life: A population-based
study. Mayo Clinic Proceedings, 81(7). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/16835969
Shirey, M. (2013). Lewin’s theory of planned change as a strategic resource. Journal of Nursing 	Administration, 43(2). Retrieved from 	http://culibraries.creighton.edu/ld.php?er_attachment_id=849260
 Stolldorf, D. (2008). Rapid response teams: Policy implications and recommendations for future 
research. Journal of Nursing Law, 12(3). Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3833449/
RRT Activations by Department

Post-Intervention	Med/Surg	PCU	HVI	Oncology	OB/Post-Partum	ICU	Other	103	46	75	47	13	16	6	Pre-Intervention	Med/Surg	PCU	HVI	Oncology	OB/Post-Partum	ICU	Other	78	49	42	37	9	14	4	



Indications for RRT Activation

Pre-Intervention	Chest Pain	Respiratory Issue	Tachycardia	BP issue	AMS/Altered LOC	CVA-Like Symptoms	Seizures	Staff Concern	Bleeding	Bradycardia	Sepsis	15	10	4	2	4	1	2	2	1	1	0	Post-Intervention	Chest Pain	Respiratory Issue	Tachycardia	BP issue	AMS/Altered LOC	CVA-Like Symptoms	Seizures	Staff Concern	Bleeding	Bradycardia	Sepsis	28	17	7	5	5	3	1	3	1	1	4	



RRT Interventions

Pre-Invervention	Labs	Medications	EKG	CXR	CT Head	Cath Lab Activation	O2/BiPAP	Intubation	Upgrade to ICU 	17	20	22	3	5	4	4	3	3	Post-Intervention	Labs	Medications	EKG	CXR	CT Head	Cath Lab Activation	O2/BiPAP	Intubation	Upgrade to ICU 	32	31	36	9	6	0	17	3	8	



