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Abstract
The purpose of this quality improvement (QI) project was to increase mobilization attempts and electronic medical record documentation of attempts in pediatric auto-islet and kidney transplant patients through the creation and implementation of a standardized pediatric mobilization protocol.  Patients requiring intensive care suffer from cardiovascular and pulmonary deconditioning, decreased muscle mass, changes in the inflammatory cascade, delirium, and alterations in skin integrity (Wieczorek, Burke, Al-Harbi, & Kudchadkar, 2015).  The incidence of delirium and weakness is negatively associated with a patient’s ability to survive a critical illness during hospitalization and has high associations with poor long-term functional, physical, and cognitive outcomes. Early mobilization, activity that enhances central and peripheral perfusion, circulation, ventilation, alertness and muscle metabolism, occurs in the first two to five days of a critical illness. The setting was the University of Minnesota Masonic Children’s Hospital.  The sample included auto-islet and kidney transplant patients ages 3-19 cared for in the pediatric intensive care unit (PICU) in the initial 72-hour post-operative period.  A retrospective chart review provided baseline documentation practices for a six-month time period.  Following this review, a mobilization protocol was created.  The nursing staff received education regarding early mobilization through email communication, staff meetings, and flyers posted around the unit. An electronic survey assessed nurses’ perceived barriers to early mobilization and practices prior to and after the protocol education and implementation.  After protocol implementation, a real-time chart review in a five-month period was collected from August-December 2019.  The data collection was limited to auto-islet and kidney transplant patients in the initial 72-hour post-operative period to qualify for early mobilization.  In all days observed, patient ambulation increased in the post-implementation period.  Mobilization was more consistently documented and performed throughout the patients’ stay post-implementation.  The charting practices improved after staff education sessions.  Real-time charting improved from 22% to 85%. The protocol aided in a 63% increase in real time charting.  The number of mobilization attempts and perceived number of mobilization attempts displayed a modest increase after protocol implementation.  The discussion of early mobilization and its importance increased dramatically on the PICU.  A decreased length of stay was seen in the pediatric population through this study with the implementation of a physical therapy driven mobility protocol.      


Background
	Approximately 250,000 children are admitted to pediatric intensive care units (PICU) throughout the United States each year (Wieczorek, Burke, Al-Harbi, & Kudchadkar, 2015).  Patients admitted to a PICU often require days to weeks of being confined to a bed to maintain hemodynamic stability, comfort, and safety.  Patients generally range in age from 0 to 18 years old and are admitted for a wide range of medical and surgical reasons including respiratory failure, organ transplant surgery, congenital heart disease, trauma, and multi-organ system failure. Critical illness management requires many invasive and noninvasive management therapies such as endotracheal intubation, mechanical ventilation, and intravenous medication therapy.  Life sustaining therapies come with many anatomic and physiologic consequences.  Patients requiring intensive care suffer from cardiovascular and pulmonary deconditioning, decreased muscle mass, changes in the inflammatory cascade, delirium, and alterations in skin integrity (Wieczorek, et al., 2015).  
	The incidence of delirium and weakness is negatively associated with a patient’s ability to survive a critical illness during hospitalization and has high associations with poor long-term functional, physical, and cognitive outcomes. Patients requiring intensive care unit hospitalization are at the greatest risk of developing the two iatrogenic conditions of delirium and weakness.
The creation of liberation bundles, frequently referred to as ABCDE bundles, have been utilized with the intent to reduce iatrogenic aspects of hospitalized care, improve outcomes, shorten length of hospitalization, and improve quality of life (Balas, et al., 2012).  A complete liberation bundle includes: A-assessment, prevention, management of pain, B-both spontaneous awakening trials and spontaneous breathing trials, C-choice of sedation and analgesia, D-delirium assessment, prevention, and management, E-early mobility and exercise, and F-family engagement and empowerment (Ely, 2017, p. 7).  Adoption of an entire liberation bundle is difficult to achieve due to the enormous culture and philosophy changes needed.  Studies produced by Ely (2017) have found that starting small, through the implementation of pieces of a liberation bundle, increase adherence and success of a program over time.  As referred to by the Institute for Healthcare Improvement, “small tests of change” make the most significant progress in process improvement (Boehm, et al., 2017).
Mobilization is defined as activity that elicits an acute physiological effect to enhance central and peripheral perfusion, circulation, ventilation, alertness, and muscle metabolism.  Early mobilization in reference to activity in a critical care setting is defined as physical activity that occurs in the first two to five days of a critical illness (Cameron, et al., 2015).  This mobilization can be done through small progressive steps beginning with turning in bed and advancing to activities such as walking.  
While studies show that the early mobilization of ICU patients is safe and feasible, barriers as to how to incorporate this into daily cares exists.  In the PICU at the University of Minnesota Masonic Children’s Hospital (UMMCH) no set protocol existed at the start of this project dictating how and when patients are to be mobilized.  For auto-islet and kidney transplant patients, standing order sets did exist and included mobilization day one; however, without a standardized process and required documentation regarding mobilization, this task has the potential to be missed.  This subset of pediatric transplant patients is the most common transplant at UMMCH.  Per the transplant team, these patients are also routinely expected to participate in early mobilization.  Creation of a standardized protocol will increase adherence to early mobilization and define the expectations in the PICU, with a long-term goal of decreased length of stay and improving patient outcomes. 
Significance
Pediatric intensive care patients are at risk for developing the post-intensive care syndrome seen in adults (Hopkins, Choong, Zebuhr, Kudchadkar, 2016).  This syndrome includes ICU-acquired weakness, neurocognitive morbidities, mental health sequelae, altered quality of life, caregiver burden, and functional recovery impairments.  All of the symptoms of prolonged hospitalization persist into adulthood, leading to lifelong detriment.  The only effective intervention to date to improve physical function in critically ill patients is an acute exercise-based rehabilitation (Calvo-Ayala, Khan, Farber, Ely, & Boustani, 2013).  To be effective, this rehabilitation needs to occur early in the acute care setting.  	
Early mobilization is the intent to maintain or restore musculoskeletal strength and function within the first three days of acute care admission (Wieczorek, et al., 2016).  While adult literature shows that set protocols increase success of mobility program implementation in an intensive care rehabilitation setting, few pediatric protocols exist.  The creation of pediatric mobilization protocols has expanded since the PICU UP! initiative, which was the first pediatric based early mobilization study (Wieczorek, et al., 2016).   This initiative demonstrated that the benefits seen with early mobilization in the adult population, successfully translate into pediatrics.
More safety concerns surround the pediatric population regarding early mobilization due to the unique pediatric anatomical features and developmental levels (Wieczorek, et al., 2016).  To effectively create and implement an early mobilization protocol in the pediatric setting, a culture change is required.  The strongest predictor of success found in the initiation of an early mobilization program in the intensive care setting are the clinical staff and environment (Hopkins, et al., 2016).  The creation of protocols specific to the population along with clinical champions for education and implementation strategies has been shown to significantly increased adherence to a patient’s early liberation in the PICU setting. 
Clinical Problem
At the University of Minnesota Masonic Children’s Hospital, early mobilization is an expected aspect of care for auto-islet and kidney transplant patients.  Automated nursing care order sets include mobilization of post-operative patients on day one.  Direct guidelines as to what type of mobilization and the frequency each day are not specified.  Without a protocol to describe each caregiver’s role, physical therapy and nursing staff, as well as the frequency and type of mobilization required, there is no accountability to this task.  Adherence to the early mobilization order set is unknown, as documentation regarding each mobilization attempt is not part of required documentation.  The option to chart mobilization attempts is currently included in the electronic medical system; however, it is not routinely utilized.  Because early mobilization in critically ill patients has been associated with reduced musculoskeletal deconditioning, improved functional status, decreased length of hospitalization, reduced sedation use and ventilator days, improved quality of life, decreased costs, and decreased nosocomial infections, increasing adherence would improve overall outcomes (Wieczorek, et al., 2015).  Although early rehabilitation in the PICU setting has been found to be safe and feasible with many short and long-term benefits, protocols are needed to reduce institutional, provider, and patient-related barriers. 
The foundation of early mobilization protocols is to improve medical team communication, standardize care, and break the cycle of over-sedation and prolonged mechanical ventilation.  Creation and implementation of a standardized pediatric protocol at the UMMCH was developed to increase adherence to early mobilization in the PICU patient, with a long-term goal of decreased length of stay and improving outcomes.       
Literature Review
Consequences of Immobility
Patients in the intensive care setting are at the greatest risk of suffering from delirium and weakness, both iatrogenic and preventable conditions (Pandharipande, Banerjee, McGrane, & Ely, 2010).  Delirium and weakness is highly associated with a patient’s ability to survive a long-term illness during hospitalization.  Such conditions also have high associations with poor long-term functional, physical, and cognitive outcomes.  Resultant outcomes come at high costs, ranging from 6.5 to 20.4 billion dollars annually in the United States alone.  In a review of literature conducted by Joyce, et al. (2017), it was found that early mobilization of intensive care patients not only improves muscle strength and functional abilities but also decreases hospital length of stay and significantly reduces hospital costs.  Improved outcomes reduce short term and long term morbidity (Joyce, et al., 2017).
Immobility associated with hospitalization can lead to ICU delirium, acquired weakness, and poor functional outcomes (Cameron, et al., 2015).  Weakness can be attributed to myosin loss and axonal nerve degeneration as a result of systemic inflammation, electrolyte disturbances, medications and immobility.  The onset of muscle deterioration begins as early as 48 hours after critical illness hospitalization.  A patient can lose up to 40% of their muscular strength due to immobilization within the first week of hospitalization.  A positive correlation has been found between elevated C-reactive protein levels and organ dysfunction within one week of an ICU stay.  Associated muscle wasting and activity intolerance can persist for a year after discharge.  Cameron, et al., (2015) found that postoperative patients who began early mobilization on day one postoperatively demonstrated fewer complication, a faster recovery time, and a decreased length of stay.
The ABCDE bundle, which includes early mobilization, is endorsed by the Society of Critical Care Medicine, the American Association of Critical Care Nursing, the Institute for Healthcare Improvement, the Agency for Healthcare Research and Quality, and the Centers for Disease Control and Prevention (Boehm, et al., 2017). These associations are invested in health promotion which includes efforts made in the critical care setting.  Children from the critical care setting continue to display signs and symptoms of post-intensive care syndrome into adulthood (Riley, Maxwell, Parsons, Andrist, & Beck, 2018).  Post-intensive care syndrome is the advent or worsening of physical, mental, and/or cognitive health after a period of hospitalization in the acute care setting.  Mental health consequences of hospitalization can have prolonged effects into adulthood. Early mobilization is one of the leading efforts to prevent morbidity associated with acute care stays. 
Post-intensive care syndrome affects up to 69% of patients in an ICU setting (Choong, et al., 2017).  The effects are long-lasting and can greatly impact a patient’s quality of life.  Post-intensive care syndrome is not only a burden on patient’s but also the health care system at large as it has costly outcomes.  A review of literature by Choong, et al., (2017), found evidence to suggest that early mobility is the single most effective intervention at optimizing functional recovery for all ages of intensive care patients.  While the entire ABCDE bundle is needed to create the greatest success in allowing for early mobility, the intervention of physical rehabilitation has the most effective outcomes. In a study by Pechulis, et al., (2014), it was found that implementing a physical therapy driven mobility protocol in an adult intensive care setting, significantly decreased hospital length of stay (Pechulis, Fritts, Krebs, Pechulis, & Sprenkle, 2014).   
Barriers to Implementation
	  A study by Boehm, et al. (2017) assessed the adherence and limiting factors of adherence of the ABCDE bundle in the ICU setting.  Through survey assessment of provider perceptions regarding the bundle, it was found that workload burden, perceived safety, perceived strength of evidence, and confidence were the largest barriers inhibiting early mobilization of ICU patients (Boehm, et al., 2017).  Early mobility requires staff coordination across all disciplines, which was a limiting factor in adherence.  The root of the largest factors prohibiting adherence were policy and protocol factors.  Limiting factors can be combated through the creation of standardized protocols, allowing a set process to dictate which patients are suitable for early mobility and how to proceed with the execution.  
	Standard rehabilitation programs are difficult to create in the pediatric setting due to the heterogeneity of the patient’s developmental stages, the ranges of diagnoses, and the chronological ages (Walker & Kudchadkar, 2018).  Historically, pediatric patients are well sedated or immobile in the ICU setting for safety purposes.  Younger or less mature patients are unable to understand the purpose all of the medical equipment, lines, and tubes; therefore, they are at a greater risk to pull or manipulate such devices.  Pathways to promote early mobility must be developed based on a patient’s clinical stability.  The lack of practice guidelines in the pediatric population leads to safety concerns as pediatric patients have more tenuous airways, unique anatomical features, unique physiologic needs, and are more difficulty to manage pain. 
	The PICU UP! Initiative, the largest pediatric initiative involving 200 patients, found that no adverse events were reported with early mobilization (Walker, & Kudchadkar, 2018).  It was found that maintaining pediatric patients in an alert and comfortable state during the daytime hours and including physical mobility during daytime hours, aided in optimizing restorative sleep during nighttime hours. 
	Multiple studies have concluded that early mobilization of adult ICU patients is safe and feasible.  In a comprehensive review of literature regarding early mobilization of ICU patient, adverse events ranged between 0 and 3%.  The events found were most often related to falls or intravenous loses, all of which rarely required subsequent treatment (Cameron, et al., 2015).  A systematic review of literature regarding early mobilization and critically ill children found that the use of systematic protocols aided in compliance and decreased adverse events associated with early mobility (Cuello-Garcia, Mai, Simpson, Al-Harbi, & Choong, 2018).  The use of mobilization programs increased the frequency of rehabilitation consults and reduced the time to mobilization.  A similar protocol could improve the adherence and overall outcomes for auto-islet and kidney transplant patients.
Purpose and aims
The University of Minnesota has the world’s largest auto-islet transplant program (Fairview, 2019).  The physicians at this institution have performed over 100 auto-islet transplantations on children from ages 3 to 18. The patients who are eligible for this procedure are those who suffer from severe pain from acute or chronic pancreatitis. During the auto-islet procedure, the pancreas is removed and broken down to separate the islet cells.  The islet cells are then injected into the portal vein of the patient’s liver.  Kidney transplants have been performed at Masonic Hospital since the 1970s.  Over 1,000 pediatric kidney transplants have been performed for disorders including kidney failure, congenital nephrotic syndrome, end-stage renal disease, VATER syndromes, uremia, and many more.  Both auto-islet and kidney transplant patients are required to participate in early mobilization per the transplant team at UMMCH.   
	The purpose of this quality improvement project was to increase mobilization attempts and electronic medical record documentation of attempts in pediatric auto-islet and kidney transplant patients at UMMCH through the creation and implementation of a standardized pediatric protocol.  This goal will be accomplished through the following aims:
1. Evaluate the past documentation practices to assess the frequency of documentation and daily patient mobilization.
2. In collaboration with the physical therapy team, creation of an early mobilization protocol to allow for set guidelines to aid staff in adherence of mobilization practice. The outcomes of protocol implementation will be assessed based on how successful staff mobilized patients with the expected frequency.  
3. Educate staff in their individual roles and involvement in early mobilization with the assistance of the physical therapy team. 
4. Assess perceived barriers to early mobilization of pediatric ICU patients through pre and post implementation staff questionnaires.
5. Evaluate the documentation practices to assess the frequency of documentation and daily patient mobilization post intervention. 
Framework
Implementation of an early mobilization protocol required the collaboration of many health care teams to ensure the possibility of adherence and success.  Rosswurm and Larrabee (1999) proposed a change model to assist in guiding healthcare professionals through a systematic process to create evidence-based practice changes.  Due to the increased accessibility and availability of research findings, a shift towards evidence-based practice can be made to improve the quality of health care (Rosswurm & Larrabee, 1999).  The use of this model began with determining the need for change in practice and ended with the integration of that change into regular use.  The steps included in this model for change are as follows:
Step 1: Assess the Need for Change in Practice
This step included identifying a problem and preliminary data assessment.  At UMMCH, adherence to the expectation of early mobilization of transplant patients was unknown. There was no formalized process to ensure patients were being mobilized in a timely matter post-operatively or required documentation of attempts. 
Step 2: Link Problem Interventions and Outcomes
	This step included identifying the potential interventions for change along with the	intended outcomes.  The intended intervention was the creation of a formalized early	mobilization protocol with the expectation of increased adherence to the concept of early	mobilization through protocol implementation.
Step 3: Synthesize the Best Evidence
	This step involved researching the literature, evaluating the evidence, and assessing	feasibility, benefits, and risks involved.  The protocol created for use at UMMCH	utilized 	information gathered from a comprehensive literature review.
Step 4: Designing Practice Change
	This step involved defining the proposed change, identifying the resources that were	needed, planning the implementation process, and defining the outcomes.  The creation	of this protocol included a multi-disciplinary approach to best maximize the potential	for adherence.
Step 5: Implement and Evaluate Change in Practice
This step involved a pilot study, the evaluation of the process and outcomes, and the decisions to adapt, adopt, or reject the proposed change.  After the protocol was created, it was implemented in pediatric auto-islet and kidney transplant patients.  A pre and post implementation chart review assessed staff adherence to the protocol and general barriers that were found. 
Step 6: Integrate and Maintain Change in Practice
	This step involved the communication of change to stakeholders, the presentation and	education to staff, and the observation of the process and outcomes due to the change	proposed. 
The proposed model for change was relevant in the creation of early mobility protocols in the pediatric population as a method to increase safety and healthcare outcomes for patients requiring critical care hospitalization.  This framework discussed the need for determining the best implementation methods through clinical practice and literature review in order to determine early mobilization protocols.  By identifying the causal factors and methods for change, evidence-based practice ideas were formulated to improve pediatric patient outcomes through the creation and implementation of standardized mobilization protocols.   
Methods
Design
	This quality improvement project utilized the discussed Rosswurm and Larrabee model for change (Rosswurm & Larrabee, 1999).  The problem identified was the lack of consistency regarding early mobilization practices and documentation on the intensive care unit at UMMCH.  A protocol was created in collaboration with nursing staff, physical therapy staff, and pediatric intensive care attending physician staff input (See Appendix A).  After an initial assessment, the physical therapist’s initial note in the patient’s chart included detailed patient specific instructions regarding each patient’s mobility needs.  It included instructions regarding what mobilization was appropriate for each patient depending on their individuals needs including central line placement, drains, and level of stability. 
Prior to protocol creation, a standing order set existed for post-operative auto-islet and kidney transplant patients which prescribed mobilization on day one.  Specific information regarding what type and how to implement this mobilization was not detailed.  Each attempt to mobilize patients was not part of required documentation in the electronic medical record; therefore, it was unclear if patients were being mobilized consistently.  The goal of this protocol as to increase documentation and practice adherence to the expectation of early mobilization in transplant patients in the post-operative phase.  
The project utilized a descriptive design comparing documented mobilization attempts through a six-month retrospective chart review of transplant patients, followed by a five-month chart review of transplant patients, post-implementation.  Staff education and expected documentation practices was provided prior to implementation.  This education was provided to staff on duty on various shifts throughout the year by a staff member in a dedicated nurse education role.  Additionally, a flyer with the provided information was posted in the staff bathrooms and in the weekly staff update email sent by the PICU manager to all PICU staff.  Information was presented regarding the importance of mobilization, strategies to implement mobilization, and documentation requirements.  The combination of the staff education, bathroom posting, and staff email was the most effective way to reach all of the PICU staff as well as offer repetition of the information.  This information was created by this author in collaboration with the PICU unit council, a team of six bedside nurses, and the PICU clinical nurse specialist (see Appendix C). 
Population and Setting
The population selected to observe the effects of an early mobilization protocol was pediatric auto-islet and kidney transplant patients in the PICU at UMMCH in Minneapolis, Minnesota.  At the UMMCH, a three-year average of 11 pediatric auto-islet transplants occur (Hagstrom, 2019).  The average length of hospital stay for these patients is 18 days. A three-year average of 16 kidney transplants occur at UMMCH.  The average length of hospital stay for these patients is 12.5 days.  
Ethical Consideration
	Special considerations needed to be made for patients with predetermined baseline mobility restrictions, cognitive impairments, and safety concerns.  Considerations included reasoning why a patient should not be included in the early mobilization protocol or had an alternate mobilization requirement such as less frequent mobilization due to predetermined mobility restrictions.  Patients with cognitive impairments or behavior related safety concerns could have required more resources for mobilization, increasing possible time constraints and barriers to reaching the intended mobilization goal specified by the protocol.  Each patient was screened by the physical therapy team to determine what level of early mobilization was appropriate for the patient.  Patients who were not deemed appropriate for early mobilization were excluded to protect each patient’s safety and healing requirements. 
This quality improvement project was presented to Creighton University’s Institutional Review Board and the University of Minnesota Medical Center’s Institutional Review Board for approval prior to protocol implementation.  No patient identifiers were utilized in the data analysis.  Data collection will be limited to the patient’s age range and the type and frequency of activity that was involved daily mobilization.  The data collected remained in a confidential, password protected file on a computer at UMMCH.  This file was only be accessible to the author and the PICU clinical nurse specialist.  
Measurement Methods
A retrospective chart review provided baseline documentation practices for a six-month time period prior to staff education and protocol implementation.  Following education and protocol introduction, a chart review was conducted to assess post-implementation documentation and mobilization practices.  The measurement method for this project included data within the window from January to July 2019.  After protocol implementation and staff education was provided, a real-time chart in a five-month period review within the window from August to December 2019 was collected.  The data collection was limited to auto-islet and kidney transplant patients in the initial 72-hour post-operative period during PICU hospitalization.  The data was limited to each patient’s age range and the daily mobilization that was performed as documented in the electronic medical record through nursing assessment or physical therapy notes. 
	Following the retrospective chart review, a protocol was created by this author in collaboration with the physical therapy team.  The physical therapy team received orders to assess each patient’s baseline mobility post-operatively and assist the patient and bedside nurse in the initial mobilization.  The physical therapist assisted the bedside nurse in the initial mobilization, giving instructions on how to best mobilize each individual patient regarding individualized needs.  This individualized plan was part of the physical therapy initial note within the patient’s chart in the electronic medical record.  The physical therapy team provided real time education to nursing staff by providing safe ways to mobilize patients, as well as orientation to equipment that can be used to aid in this process. 
Prior to the provided education, nursing staff was provided with an anonymous electronic survey via BlueQ (see Appendix B) to assess perceived barriers to early mobilization of PICU patients, current, practice regarding mobilization and charting practices.  Following education and protocol implementation, the nursing staff received an additional electronic survey with questions regarding mobilization and charting practices.  The surveys assessed the effectiveness of the education and protocol in changing the nursing staff’s daily practices.
Data Collection
Pre and post implementation data was collected to determine if adherence to early mobilization and documentation improved with the protocol and education session.  This was determined by number of documented times a post-operative auto-islet or kidney transplant patient was mobilized.  Electronic medical record mobilization documentation completed by the nursing staff in the patient’s “activity management” column or in a physical therapy note was included.  The predicted outcome being that post-operative patient charts include documentation of more frequent mobilization attempts after the protocol implementation.  
Surveys sent to the nursing staff prior to and after the education and protocol implementation assessed the nurses’ subjective view of how the education and protocol affected mobilization and documentation efforts. This survey also assessed perceived barriers to mobilization (see Appendix B).
Data Analysis

	A retrospective chart review of the documentation and mobilization practices that occurred in kidney and auto-islet transplant patients was reviewed from January-July 2019.  Descriptive statistics was then utilized to analyze the pre and post implementation chart review data that was collected. 
Results
Of the 17 kidney transplant patients that were seen, the average length of stay was 2.5 days in the PICU.  The average age was 14 with an age range from 3-19 years old.  The mobilization attempts were observed and documented in the 24, 48, and 72-hour time frames.
All mobilization attempts charted by the bedside nurse were included as seen in Figure 1.  Real time charting was observed 13 times, an average of 25%, over the 72 hours between the 17 kidney transplants.
Of the 5 auto-islet patients that were seen, the average length of stay was 6.4 days in the PICU.  The average age was 12 with an age range from 4-16 years old.  These patients often experience a longer PICU stay due to the need for a continuous insulin infusion which is only performed in the PICU.  The charting and mobilization practices of auto-islet transplants can be seen in Figure 2.  Real time charting was observed 2 times, an average of 13%, over the 72 hours between the 5 auto-islet transplants.
	Figure 1 depicts the number of documented mobilization attempts made in the pediatric transplant population pre-implementation.  The majority of mobilization attempts were made by the 48-hour mark.  The most frequent mobilization activity documented pre-implementation was getting patients up to a bedside chair. 

Figure 1 Mobilization Attempts in Pediatric Transplant Patients Pre-Implementation
A chart review of the documentation and mobilization practices that occurred in kidney and auto-islet transplant patients post mobilization protocol implementation was reviewed from August-December 2019.  Of the 6 kidney transplant patients that were seen from August to December 2019, the average length of stay was 2 days in the PICU.  The average age was 15 with an age range from 8-19 years old.  All mobilization attempts charted by the bedside nurse were included as seen in Figure 3.  Real time charting was observed 10 times over the 72 hours between the 6 kidney transplants.
Of the 3 auto-islet patients that were seen, the average length of stay was 4 days in the PICU.  The average age was 15 with an age range from 14-17 years old.  The charting and mobilization practices of auto-islet transplants post-implementation can be seen in Figure 4.  Real time charting was observed 13 times over the 72 hours between the 5 auto-islet transplants.
Figure 2 depicts the number of documented mobilization attempts in the pediatric transplant population post-implementation.  In all days observed, ambulation in the patient’s room and in the hallway increased from the pre-implementation period to the post-implementation period.  Comparatively, mobilization was more consistently documented and performed throughout the patients’ 72 hour PICU stay post-implementation.  	

Figure 2 Mobilization Attempts in Pediatric Transplant Patients Post-Implementation
	While it appears that transplants patients were mobilized less by 72 hours after surgery post protocol implementation, the overall length of stay decreased for both kidney and auto-islet transplant patients after early mobilization implementation.  The charting practices also improved after staff education sessions.  Pre-implementation real time charting occurred 15 times between the 22 transplant patients, an average of 22% of real time charting was documented.  Post-implementation real time charting increased to 23 times between the 9 transplant patients seen, an average of 85%.  The education and protocol aided in a 63% increase in real time charting.   









Figure 3 Length of Stay in the PICU for Pediatric Transplant Patients
Staff Survey
The survey data collected prior to implementation regarding the nurses’ perception about the frequency they are mobilizing transplant patients and perceived barriers to mobilization was analyzed using descriptive statistics.  Prior to protocol implementation, only 24% of survey respondents were mobilizing their transplant patients the recommended number of times a day, 3 or more.  However, after protocol implementation, this percentage climbed to 20% among respondents. Prior to implementation, it was found that patients were mobilized zero times 17% of the time (see Figure 4); however, after implementation this dropped to 10% (see Figure 5).  Additionally, patient mobilization of three or more times per day increased by 11% after mobilization (see Figure 4 and 5).  Prior to implementation, 48% of respondents denied charting the specific time they mobilized their patient during PICU hospitalization.  This number decreased to 10% after protocol implementation.  Similarly, the number of times each respondent charted the specific activity performed increased from 39% pre-implementation, to 83% post-implementation.  Multiple studies have concluded that early mobilization of ICU patients is safe and feasible; however, as assessed by Boehm, et al. (2017), factors such as perceived safety, workload burden, staff coordination are common barriers to implementation of early mobilization (Boehm, et al., 2017).  The most common perceived barriers to mobilizing patients found in this project included: pain management, patient refusal, a lack of time, a lack of resources such as equipment and staff to assist, and fear of mobilizing with tubes, intravenous lines, etc.  Overall, the perception of mobilization attempts and charting practices improved among PICU nurses.  
 
  Figure 4 Staff Reported Mobilization Attempts Pre-Implementation      Figure 5 Staff Reported Mobilization Attempts Post-Implementation 
Discussion
	The purpose of this quality improvement project was to increase mobilization attempts and electronic medical record documentation of attempts in pediatric auto-islet and kidney transplant patients at UMMC	through the creation and implementation of a standardized pediatric protocol.  In line with the projects aims, the past documentation practices of the frequency of documentation and daily patient mobilization was assessed through a pre-implementation chart review.  In collaboration with the physical therapy team, an early mobilization protocol was created with guidelines to aid staff in adherence of mobilization practice.  As discussed by Walker and Kudchadkar (2018), there is a lack of practice guidelines for the pediatric population due to perceived safety concerns.  In this project, a mobilization protocol was created which included instruction for initial patient mobilization attempts with the assistance and guidance of the physical therapy team to aid in patient safety.  The expectation was set to mobilize these transplant patients 1-3 times daily within the first 72 hours of their PICU stay.  
	Education was provided to PICU staff regarding their individual roles and involvement in early mobilization by this author and the physical therapy team.  Educational posters were posted throughout the unit.  Informal education was provided on 3 consecutive Fridays by this author to the bedside RNs at the morning huddle.  Education was also provided by the unit education specialist, an RN dedicated to work on the unit and provide all bedside RNs with learning opportunities throughout each shift, as discussed with this author.  
	The perceived barriers to early mobilization of pediatric ICU patients were assessed through pre and post implementation surveys via BlueQ.  After education was provided and protocol implementation, the documentation practices were assessed through a chart review regarding the frequency of documented daily mobilization attempts within a 72-hour post-operative timeframe. 
While the number of mobilization attempts and the perceived number of mobilization attempts displayed a modest increase after early mobilization education and protocol implementation, the discussion of early mobilization and its importance increased dramatically on the PICU.  Staff became more aware about the importance of early mobilization in the reduction of delirium, deconditioning, and reduced length of stay.  A study in the adult population by Pechulis, et al., (2014), demonstrated a decreased hospital length of stay through the implementation of a physical therapy driven mobility protocol in an adult intensive care setting (Pechulis, Fritts, Krebs, Pechulis, & Sprenkle, 2014).  Similarly, a decreased length of stay was seen in the pediatric population through this study with the implementation of a physical therapy driven mobility protocol.     
Limitations of Study
	Limitations of this study included the time frame given for data collection and the number of participants in the early mobilization protocol.  The patients to be observed are of a specific population and the number of patients seen each year was unpredictable.  Additional limitations include perceived barriers the staff have in successfully following the protocol such as inadequate staffing, equipment to aid in mobilization, each patient’s baseline mobility, and parental approval/involvement.    
	Although this project was completed at an academic institution, a lack of interdisciplinary team support and communication inhibited protocol implementation.  Additionally, staff turnover, a change in physical therapy department management, and a role change by the clinical education specialist limited the success of protocol implementation.  
Future Implications
	In the future, this protocol should be expanded to all PICU patients.  The practice of early mobilization should be included in the automated order set for transplant patients and other patient subsets as able.  Expanding the protocol to all PICU patients and publishing a policy would aid in early mobilization adherence and success.  The protocol expansion should include guidelines to mobilize patients with various medical interventions such as endotracheal intubation or continuous renal replacement therapy.  The ultimate goal in the expansion of this protocol would be to decrease the length of stay of all PICU patients and decrease or even eliminate the deleterious effects seen from prolonged immobility and inpatient hospitalizations.  
	While the outcomes of this project may have been limited, the staff awareness regarding the importance of liberation bundles was increased.  The PICU UP! guidelines from Wieczorek, et al. (2016) were discussed by the PICU unit council and discussion among nurses on the unit regarding how to improve patient outcomes through the use of liberation bundles increased.  This increased unit awareness has the potential to increase staff interest in early mobilization and adherence to mobilization expectations going forward.  
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Appendix A

Early Mobilization Protocol

Patients receive automatic physical therapy (PT) orders when admitted to PICU post-operatively
Registered nurse to assess PICU up level (or Mobility Level) upon admission and every 8 hours following admission via medical status

Prior to planned auto-islet transplant, patient and family to meet with physical therapist to discuss mobilization expectations.  Physical therapist will review techniques to get out of bed with multiple lines, drains, etc. 
 
· Day 1 PT to see patient BID
·  AM Educate on abdominal precautions, log roll, Sitting on edge of bed
· PM Log roll, Up to chair
· Active orders updated dictating how often patient should be mobilized 
· Day 2 PT to see patient twice daily, patient up twice daily to three times daily per PT assessment
· AM Up to chair/standing tolerance
· PM Independence with bed mobility short distance ambulation in room/up to chair and commode
· Day 3 PT to see patient twice daily to daily pending appropriateness and progression of independence during AM session. Mobility three times daily
· AM Progress ambulation distance and independence up to chair x2 hours, initiate laying with head of bed flat and independence with bed mobility
·  PM Progress ambulation tolerance up to chair x2 hours

*Excluded from early mobility: Open chest, open abdomen, unstable fracture, medical orders specifying alternate activity
Physical therapist will document each visit and mobilization attempt in a note in patient’s electronic medical record. 
Nursing staff to document each mobilization in electronic medical record by inserting a time column in real time and adding specific documentation provided in the drop menu regarding mobilization in the activity management section of the assessment flowsheet.
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*Protocol developed by registered nurse Vanessa Jones, physical therapist Kayla Conway, and clinical nurse specialist Sandy Hagstrom.  Modified from PICU up! mobilization protocol created by Wieczorek, B., Ascenzi, J., Kim, Y., Lenker, H., Potter, C., Shata, N.,…et al. (2016). 
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Pre-implementation Survey
**All questions apply to the care of post-op auto islet and kidney transplant patients.  Mobility includes: range of motion, encourage patient to turn self in bed, sit on edge of bed, walk in hall, etc.
1. How often do you mobilize transplant patients during your shift?
2. Do you currently chart the specific time you mobilize a patient by adding a time column in the assessment flowsheet “activity” section for each mobilization?
3. Do you currently chart specifically what activity you performed with the patient in the assessment flow sheet, under the daily activity column? For example: “ambulated to bathroom” or “sitting, edge of bed” instead of “activity adjusted per tolerance.”
4. What are the barriers to mobilizing transplant patients in the post-operative stage?
5. Other comments?
Post-implementation Survey
*All questions apply to the care of post-op auto islet and kidney transplant patients.  Mobility includes: range of motion, encourage patient to turn self in bed, sit on edge of bed, walk in hall, etc.
1. Have you been assigned to take care of an auto islet or kidney transplant patient between the dates of August 2019 and December 2019? (If no, end survey here)
2. How often do you mobilize transplant patients during your shift?
3. Do you currently chart the specific time you mobilize a patient by adding a time column in the assessment flowsheet “activity” section for each mobilization?
4. Do you currently chart specifically what activity you performed with the patient in the assessment flow sheet, under the daily activity column?  For example: “ambulated to bathroom” or “sitting, edge of bed” instead of “activity adjusted per tolerance.”
5. What are the barriers to mobilizing transplant patients in the post-operative stage?
6. Other comments?


Appendix C
Early Mobilization Education

· Studies have shown that patients requiring intensive care suffer from cardiovascular and pulmonary deconditioning, decreased muscle mass, changes in the inflammatory cascade, delirium, and alterations in skin integrity. 

· The most effective preventative treatment is early mobilization.  

· Early mobilization includes any activity performed with a patient ensuring medical safety.

· Auto islet and kidney transplant patients are determined to be safe to mobilize post-op day 1.  

· This mobilization will be initiated by the physical therapy team.  After initiation, each patient’s active orders should be updated in collaboration with the physical therapist and bedside nurse to include expectations regarding frequency of mobilization.  

· Bedside nursing staff will receive tips to aid in mobilization by the physical therapy and should be passed along in report daily.

· Nursing staff will implement early mobilization daily and chart attempts in real time.  These attempts are to be charted in the activity management section of each patient’s assessment flowsheet. 
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Questions?  Contact Vanessa at vjones3@fairview.org

Length Of Stay In The PICU

Pre-Implementation	Kidney Transplant	Auto-Islet Transplant	2.5	6.4	Post-Implementation	Kidney Transplant	Auto-Islet Transplant	2.0	4.0	Column1	Kidney Transplant	Auto-Islet Transplant	



Pre-Implementation Mobilization Attempts

Pre	
0	1-2x	3 or more	0.17	0.74	0.09	Post	
0	1-2x	3 or more	0.1	0.7	0.2	

Post-Implementation Mobilization Attempts

Post	
0.1	0.7	0.2	Pre	
0	1-2x	3 or more	0.17	0.74	0.09	Post	
0	1-2x	3 or more	0.1	0.7	0.2	

Mobilization Attempts Pre-Implementation

24 Hours	Up to Commode	Up to Chair	Ambulated in Room 	Ambulated in Hallway	0.0	2.0	3.0	1.0	48 Hours	Up to Commode	Up to Chair	Ambulated in Room 	Ambulated in Hallway	2.0	11.0	1.0	4.0	72 Hours	Up to Commode	Up to Chair	Ambulated in Room 	Ambulated in Hallway	1.0	5.0	0.0	7.0	



Mobilization Attempts Post-Implementation

24 Hours	Up to Commode	Up to Chair	Ambulated in Room	Ambulated in Hallway	0.0	2.0	2.0	1.0	48 Hours	Up to Commode	Up to Chair	Ambulated in Room	Ambulated in Hallway	5.0	4.0	8.0	6.0	72 Hours	Up to Commode	Up to Chair	Ambulated in Room	Ambulated in Hallway	5.0	1.0	6.0	4.0	
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