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Abstract 

 Patients admitted to pediatric intensive care units and pediatric cardiac intensive care 

units often experience prolonged periods of immobility due to critical illnesses and surgical 

interventions. Many pediatric intensive care unit survivors develop physical and developmental 

disabilities that have long-lasting impacts into childhood and adulthood. Early mobility may be 

one aspect to mitigate the risks associated with pediatric intensive care unit admissions. Early 

mobility protocols have shown to be a safe and feasible intervention to encourage mobility in 

pediatric patients. This quality improvement project developed and implemented an infant 

holding tool to promote the mobilization of infant patients admitted to a pediatric cardiac 

intensive care unit. While the data was not statistically significant for number of times held or for 

the number of patients held while intubated, this project provided a standardized process in 

infant holding and was widely accepted by stakeholders. No adverse events occurred during the 

mobilization of infant patients.  

 

Keywords:  Early mobility, holding, PICU, PCICU, infant, cardiac surgery 
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Implementation of Early Mobility in the Pediatric Cardiac Intensive Care Unit 

Patients admitted to pediatric cardiac intensive care units (PCICUs) and pediatric 

intensive care units (PICUs) are hospitalized for a critical illness or recovering from an invasive 

surgery. These children often have equipment that is critical to recovery. Historically, patients 

were sedated and restrained to maintain the integrity of equipment leading to prolonged 

immobility (Kudchadkar et al., 2016). However, immobility may be detrimental to recovery and 

lead to long-term consequences, a longer hospital stays, and increased cost to healthcare system 

(Jolley et al., 2016).  

Problem Description 

Children discharged from PICU often experience physical and neurocognitive 

complications, such as delayed psychomotor development (Knoester et al., 2008). For children 

who undergo cardiac surgery, longer stays in the PCICU and hospital can lead to decline in 

cognitive function over time (Newburger et al., 2003). Immobility may play a role in the long-

term effects in children who were hospitalized. 

Mortality within the intensive care unit (ICU) is declining, yet many survivors experience 

significant morbidities and impairments in physical, cognitive, and mental health that persists 

long after hospitalization (Watson et al., 2018). These impairments have been described as post-

intensive care syndrome (Watson et al., 2018). Research in pediatric post-intensive care 

syndrome is limited, however, morbidities in the adult literature may be similar in pediatric 

patients (Watson et al., 2018). Impairment due to hospitalization may cause a cascading effect to 

a child’s growth and development; hindering familial relationships, school performance, and 

social interactions (Watson et al., 2018). The Post Intensive Care Syndrome in pediatrics (PICS-

p) framework described by Manning et al. (2018) acknowledges the importance of the child’s 
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baseline function; psychosocial development; and the interdependence of family, peers, and 

school (see Appendix A). These are integral aspects of social health, and trajectories of health 

recovery that can potentially impact a child’s life for decades (Manning et al., 2018). Early 

mobility is one solution to mitigate the risk of morbidities associated with PICU and PCICU 

admissions.  

Available Knowledge 

A literature review examines evidence regarding a specific topic or phenomenon based on 

the clinical question (Moran et al., 2016). The purpose of this review was to determine the 

evidence on early mobilization in critically ill children admitted to a PICU to support an early 

mobility protocol implementation within a PCICU. The Preferred Reporting Items for Systematic 

Review and Meta-Analyses (PRISMA) method guided the literature review (Moher et al., 2009). 

A comprehensive electronic search was conducted in PubMed, CINAHL Complete, and 

Cochrane electronic databases. The search was limited to randomized controlled trials and 

systematic reviews in the English language during the period of 2015 to 2020. Keywords were 

early mobility, early mobilization, pediatric, intensive care, and critical care.  

Included in the population were samples that involved critically ill pediatric patients 

admitted to a PICU or PCICU. Excluded were studies that included adult patients, a combination 

of adult and pediatric patients, and neonates. Samples that evaluated a mobilization intervention 

were included. Studies that were randomized controlled trials or higher-level evidence that used 

a comparison group of usual care were included. Included in this literature review were studies 

that described outcomes of timing of mobilization, duration of mobilization, safety and 

feasibility, rehabilitation services consults, and number of mobilization activities. Also included 
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were studies that reported patient outcomes such as length of ICU stay, length of hospital stay, 

and ventilator days.  

The search yielded 135 results. Each review was screening using the inclusion and 

exclusion criteria according to PRISMA criteria (see Appendix B). Review of titles and abstracts 

resulted in removal of 87 articles that did not meet the inclusion criteria. 25 articles were 

excluded after in-depth examination of content, as they did not meet inclusion criteria. The 

remaining four articles were included in this review. Two articles were systematic reviews and 

two were randomized controlled trials.  

While many of the studies cannot attest to improved patient outcomes such as length of 

hospital stay, length of ICU stays, and ventilator days; early mobility was shown to be safe and a 

feasible option for critically ill children (Choong et al., 2017; Cuello-Garcia et al., 2018; Fink et 

al., 2019; Piva et al., 2019). As more research on the topic of early mobility is disseminated, 

PICUs are moving towards earlier and more comprehensive mobility practices (Piva et al., 

2019). Practice recommendations based on progressive levels guide the use of mobilization by 

objective criteria (Piva et al., 2019). Many studies involved utilization of multidisciplinary teams 

to implement early mobilization (Piva et al., 2019. Family involvement in early mobility should 

also be encouraged to provide vital support of the child’s recovery process (Choong et al., 2018). 

Within the literature, there are a small number of published studies with small sample sizes as 

well as a lack of randomized controls trials (Piva et al., 2019) (see Appendix C).     

Rationale 

A theoretical framework guided understanding use of early mobilization within the 

PCICU. Lewin (1951) describes his Change Theory as a method of planned change using 

concepts of field and force. Field is explained as the entire system or organization where the 
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change will occur, and force encompasses the direction, focus, and strength of the change. There 

are driving forces in which encourages the goal and restraining forces in which block progress of 

the goal. Identifying these forces is important in planning for effective change. To plan for 

change, Lewin’s (1951) three steps that must occur: unfreezing the status quo, moving to a new 

state, and refreezing the change.  

Using the concepts of Lewin’s Change Theory of driving forces and restraining forces 

allows for understanding of the organization’s support of this change in mobilization (Lewin, 

1951). Driving forces of the organization included the motivation of nurses for improved patient 

care and recovery, better relationships with families and children within the PCICU, and 

knowledge of the latest evidence-based research. Restraining forces among nurses were the 

perceived barriers of increased workflow with implementing mobilization practices. Addressing 

the driving and restraining forces in the unfreezing stage, change can occur more effectively.  

The Kotter Model which uses eight steps to lead change guided the project (Kotter & 

Cohen, 2002). The eight-step process includes creating urgency, building a guiding coalition, 

developing a vision, communicating the vision, empowering action, generating wins, producing 

gains, and anchoring new approaches (Kotter & Cohen, 2002). These steps can drive the change 

in infant holding in the PCICU by encouraging communication, empowering employees, and 

capitalizing on success (see Appendix D).  

Specific Aims 

The purpose of the project was to create and implement an evidence-based standardized 

process for infant holding early mobility to reduce length of stay, length of invasive ventilation, 

and increase number of times held in the PCICU. Objectives were to develop a team of 

stakeholders to guide the project and to create a cognitive aid to standardize activity levels in 
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infants and the process of holding infants dependent on activity level. RNs were to be educated 

on the cognitive aid and standardized process.  The use of the cognitive aid and concerns with 

the process of infant holding were to be evaluated and analyzed to develop and implement a 

sustainability plan to improve infant mobility. The goal was for nurses to use tools provided to 

assist in decision-making and communication so that infants were held at least once a day.  

Methods 

This was a quality improvement project. Quality improvement projects aim to use 

evidence-based practices to implement processes to improve health outcomes within an 

organization (Moran et al., 2016). The organization where the project occurred had a need for 

improved mobility in infants.  

Context 

The setting was a children’s hospital within a large health care system in the Midwest.  

This project took place in the 6-bed PCICU dedicated for cardiac surgical patients who required 

intensive care. In 2019, there were 197 patients admitted to this unit.  

Participants included infants who were 6 months of age or younger and registered nurses 

(RNs) who worked in the unit. PCICU used RNs who worked in the PICU, a 24-bed unit located 

in the same hospital that employed 87 RNs. Of these 87 RNs, 5 are primary staff in the PCICU, 

33 RNs staffed both PICU and PCICU, and the remainder float to PCICU if needed.  

Intervention and Implementation 

The interventions used in the project were formulated within an early mobility protocol 

that was based on guidelines from the literature review (Lisanti et al., 2020; Wieczorek et al., 

2016). Wieczorek et al. (2016) developed a tiered activity plan based on inclusion parameters to 

encourage appropriate activities. This included criteria to stop activities for changes in vital signs 
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or behavior (Wieczorek et al., 2016). Lisanti et al. (2020) developed holding and mobility 

guidelines for patients in a PCICU along with a list to prepare a patient to move with a 

transthoracic intracardiac line. Both articles provided evidence to develop guidelines for the 

early mobility protocol which included an infant holding tool for the organization. 

Evidence-based implementation strategies are essential to building blocks to create 

successful change (Powell et al., 2015). Conducting a local needs assessment and understanding 

the barriers and facilitators within the organization establishes a baseline to prepare for change 

(Powell et al., 2015). Through surveys, time spent in the organization, and stakeholder meetings, 

barriers and facilitators to this quality improvement project were determined. Understanding the 

needs and readiness of the organization, a sense of urgency and a climate aimed towards change 

is created (Kotter & Cohen, 2002).  

A guiding team was created by fostering relationship with stakeholders to implement a 

change (Powell et al., 2015). An Early Mobility team was developed to include the Clinical 

Nurse Specialist from PICU, a physician representative, a physical and occupational therapy 

representative, a cardiac advance practice provider, a respiratory therapist, and quality 

improvement specialists. The team was used to assist in the creation of an aid for mobility of 

infants allowing unique perspectives, guidance, and support from team members to develop a 

comprehensive aid. Utilizing these partnerships guides successful implementation efforts (Powell 

et al., 2015).   

A cognitive aid was developed and implemented to standardize the process of infant 

holding (see Appendix E). This was a one-page document describing criteria in which it is safe 

to hold infant, requires discussion with the attending physician before holding, and hard stops 

for the patient to stay in bed. The aid provided support in nurse decision making and facilitation 
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of communication with multiple interdisciplinary teams for mobilization. The infant holding 

tool included a brief checklist to ensure proper procedure in mobilizing infants out of bed and 

signs of intolerance to mobilization.  

Educational materials were developed and distributed to support implementation (Powell 

et al., 2015). A handout was created to explain the rationale behind the intervention, the criteria 

to hold, the appropriate procedure of infant holding, and key points to remember (see Appendix 

F). Distribution of educational materials occurred both in person and electronically (Powell et 

al., 2015). RNs employed by the PICU were emailed a copy of the aid to familiarize themselves 

with the intervention. Education was provided to the cardiac advanced practice providers via 

email due to COVID-19 restrictions and limitations on meeting time. Education was provided to 

the intensivists in a virtual meeting which included discussion on strategies, questions, and 

feedback. Intensivist that could not attend the meeting received the infant holding tool and 

educational handouts via email.  

Thirty-seven RNs received in-person education, which included the opportunity to ask 

questions and provide feedback. Copies of the educational handout were placed in the 

breakroom and on the desks in the PICU. The infant holding tool was uploaded to the PICU 

website where frequently used education, policies, and procedures were housed for easy access. 

A simulation session was conducted in the PICU and six RNs participated in holding using 

various types of equipment. Use of education disseminates the vision and strategy created by 

the guiding team (Kotter & Cohen, 2002). Once education was completed, the aid was placed in 

each patient room and implemented into practice.   
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Evaluation and Measures 

Quality monitoring tools specific to the innovation allows for the assurance of successful 

change (Powell et al., 2015). To examine improvement due to the project, implementation 

strategies, and patient and system outcomes were measured. 

Patient outcomes measured included holding or other mobility activities documented; 

infant holding while intubated, length of stay (hospital and PCICU), presence and length of 

invasive ventilation, and adverse events during mobility.  A chart audit tool was developed as 

shown in Appendix G. An observation tool was created to understand criteria for patients being 

held, contraindications to holding, use of the aid, as well as barriers and feedback used when 

conducting observation (see Appendix H).  

System outcomes measured included physician and occupational therapy consults placed 

and length of stay using the chart audit tool.  

Implementation strategies measured included stakeholder feedback to understand barriers 

to implementation of the cognitive aid, understanding of the aid, and the process of infant 

holding were collected using the observation tool. 

Analysis 

Descriptive statistics were used to analyze unplanned extubations and adverse events to 

understand any risks or limitations associated with the infant holding aid. A Mann Whitney U 

test was used to analyze the pre-/post-group times infants are held and total mobility activities in 

the PCICU based on length of stay. A Fischer’s Exact Test was used to determine if there was a 

significant difference of infants held while intubated based on the data collected. Qualitative data 

were analyzed using thematic approach from data on the observation tool to determine 

facilitators and barriers to implementation and use of the protocol.  
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Procedures 

The project site and site needs were identified in January 2020. Pre-implementation 

occurred activities including development of the advisory team, and completion of an 

organization assessment and literature review (February to July 2020). Data were collected on 

patients admitted to the PCICU from July, August, thru September 2020 to use as a comparison 

after implementation. Staff education and implementation occurred in January 2021. Post-

implementation data were collected on patients admitted to the PCICU in February 2021. 

Ethical Considerations 

The organization internal review board was approved the project as quality improvement. 

The project was compliant with the Health Insurance Portability and Accountability Act of 1996 

(HIPAA), excluding all protected patient health information and identifiers. Data collected were 

de-identified and stored in a password protected excel file.  

Results 

Patients included were ages 6 months and younger in the PICU. Prior to implementation, 

19 patients met the inclusion criteria, 56.6% (n=10) female and 43.4% (n=9) male. After 

implementation, 10 patients met the inclusion criteria, 30% (n=3) female and 70% (n=7) male.  

Patients had a cardiac surgical intervention 84.2% (16 of 19) of the time prior to 

implementation and 90% (9 of 10) after implementation (Fischer’s Exact Test, p>0.05). Physical 

and occupational therapy were ordered 52.6% (10 of 19) times prior to implementation and 40% 

(4 of 10) of the time after implementation (Fischer’s Exact Test, p>0.05).  

Mean hospital length of stay prior to implementation were 21.9 (median 12) days and 

14.9 (median 7) days after (Mann Whitney U, p>0.05; see Appendix I). Mean PCICU length of 
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stay prior to implementation were 10.3 (median 6) days; and post-implementation was 9.3 

(median 2) days (Mann Whitney U, p>0.05; see Appendix J).  

Invasive ventilation was present in 84.2% (16 of 19) patients prior to implementation and 

in 70% (7 of 10) after (Fischer’s Exact Test, p>0.05). Mean length of invasive ventilation prior to 

implementation were 117.6 (median 46.4) hours and 68.5 (median 31.6) after (Mann Whitney U, 

p>0.05; see Appendix K). Of the 16 patients that had invasive ventilation present prior to 

implementation, 12.5% (n=2) were held while intubated and after implementation 7 had invasive 

ventilation and 14.2% (n=1) were held while intubated (Fischer’s Exact Test, p>0.05).  

Prior to implementation (N=19) “held” was documented a mean of 6.5 (median 4) times 

per PCICU admission and after “held” was documented a mean of 8.9 (median 2) times per 

admission (Fischer’s Exact Test, p>0.05; see Appendix L). Prior to implementation total mobility 

activities including “held”, “sitting in bed”, “up to chair”, and “other” was documented a mean 

of 7 (median 4) times per PCICU admission and after implementation no additional mobility 

activities were charted (Fischer’s Exact Test, p>0.05; see Appendix M). The mean first post-

operative day to first mobilization activity documented prior to implementation was 4.3 (median 

2.5) days and after implementation 3.4 (median 2) days (Fischer’s Exact Test, p>0.05; see 

Appendix N). There were no adverse events reported during mobilization during implementation.  

During observation, RNs reported in the cases where holding did not occur, that the 

patient’s clinical condition was not stable enough for holding to occur or that a parent was not 

present to hold the infant. RNs also reported use of the tool to determine if the patient was able to 

be held and use of the criteria to have a conversation about mobility with the attending 

physicians. RNs stated they liked the tool and felt it was accessible.  
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Discussion 

There were no significant differences prior to and after implementation on patient or 

system outcomes. However, the project can be considered clinically meaningful. Clinical 

meaningfulness incorporates patient outcomes and a daily noticeable change that is valuable to 

the context (Weinfurt, 2019). Implementing the infant holding tool provided a standardized 

process for holding infant patients in PCICU. Many RNs did not know the proper steps in 

holding intubated patients and the tool provided a concise, standardized, and safe procedure that 

was accessible. RNs were able to use the tool daily to determine mobility and many patients 

were held at least once a day, when medically stable.  

The infant holding tool was widely accepted by many of the stakeholders involved in this 

project. RNs provided positive feedback in having this tool available to determine if mobility is 

possible for certain equipment present. This tool was present on the unit and in appropriate 

patient rooms, it was also uploaded to the PICU website for easy access. Physician and APP 

feedback was overall positive, and many providers encouraged this tool to be implemented in the 

PICU. Some physicians had concerns regarding specific criteria discussed within the tool. 

However, many of these criteria fell in the “requires discussion with attending” category, 

allowing the attending physicians to ultimately decide appropriate mobility practices dependent 

on the patient. Respiratory therapy was also involved in education and had no concerns about 

being the airway guardian for intubated patients, as this was standard practice in the NICU. 

Implementing this tool seemed to lay the groundwork in providing education and developing 

buy-in for future mobility interventions.  
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Interpretation 

Even though this project was not statistically significant, the infant holding tool was 

successful at mobilizing one intubated infant in post-implementation. No adverse safety events 

occurred with mobilization. RNs provided positive feedback in having a standardized tool to use 

in order to make decisions about mobility activities and having a process to move patients. 

Further quality improvement projects are needed to assess the safety and feasibility for use of the 

protocol in PCICU. This protocol could be used in the PICU once modified to include PICU-

based diagnoses.  

Limitations 

There were significant limitations in this DNP project that may have impacted the results 

and success of the project including COVID-19. The PCICU has a dedicated space with 6 ICU 

beds for PCICU patients. Due to multiple barriers from COVID-19, PCICU patients were 

roomed on a different floor in the PICU. This may have led to inconsistencies in placing the 

infant holding tool into appropriate rooms instead of having the tool placed in the 6 rooms in the 

PCICU. COVID-19 also considerably impacted staff education and implementation strategies. 

Meetings for education in-person have been paused, limitations are in place for the number of 

people that can gather, and nurses are not able to come into the hospital aside from their 

scheduled shifts. Creative shifts in education had to be made in order to educate appropriate staff. 

Education was disseminated through email to nursing staff as well as some in-person education 

to discuss process and answer questions. Not all RNs were educated in-person due to the 

limitations discussed. Simulation occurred on a voluntary basis with a limited number of 

participants. Simulation was limited to three people at a time due to COVID-19.  
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Another limitation to this project was the culture of immobility. While some older and more 

experienced nurses felt very comfortable with mobility, some of the newer nurses do not feel as 

comfortable with mobility. When rounding on the unit, some nurses reported that holding while 

the patient was intubated was not important. Discussions of mobility practices are not always 

occurring during rounds and often get missed. Some physician providers also have differing 

views of mobility in the ICU which can be a barrier.  

Documentation in the electronic health record (EHR) regarding mobility in infants 

continues to be a barrier in capturing accurate mobility activities. The EHR does not have easily 

accessible options to chart developmentally appropriate activities for infants. It allows for “held” 

to be charted however, many activities have to be charted by adding a comment. The EHR does 

not allow for time to be concisely charted. Options available are to add a comment or chart 

“held” and “back to bed” at the start and completion times of holding. However, this charting can 

be tedious for nurses and often does not occur. Use of the infant holding tool was charted via a 

comment with the “held” activity with the number of nurses and respiratory therapists used to 

mobilize an intubated infant, yet this thorough charting does not always occur with all nurses. 

Creating a more accessible mobility flowsheet in the EHR may lead to better capturing of 

mobility activities done, length of time, and use of resources for mobilization.   

Conclusion 

Immobility in critically ill pediatric patients can have detrimental effects on physical, 

cognitive, and mental health that may persist into adulthood (Watson et al., 2018). Implementing 

an early mobility protocol has shown to be safe and feasible in promoting mobilization in 

pediatric ICUs (Choong et al., 2017; Cuello-Garcia et al., 2018; Fink et al., 2019; Piva et al., 

2019). This DNP quality improvement project aimed to improve mobilization activities for 
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infants admitted to the PCICU by developing and implementing an infant holding tool. While 

data was not statistically significant, this project can be considered clinically meaningful by 

promoting a safe, standardized process to infant holding.  
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The Post Intensive Care Syndrome – Pediatrics (PICS-p) Framework. From 

“Conceptualizing post intensive care syndrome in children – The PICS-p framework” by 

J. Manning, N. Pinto, J. Renninck, G. Colville, and M. Curley, 2018, Pediatric Critical 

Care Medicine, 19(4), https://doi.org/10.1097/PCC.0000000000001476. Copyright 2018 

by the Society of Critical Care Medicine and the World Federation of Pediatric Intensive 

and Critical Care Societies.  
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Appendix B  

 

PRISMA scheme detailing literature review process. Adapted from “Preferred reporting items for 

systematic reviews and meta-analyses: The PRISMA statement” by D. Moher, A. Liberati, J. 

Tetzlaff, D. Altman, and PRISMA Group. Copyright 2009 by PLoS Medicine.  
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Appendix C  

Summary of Evidence  

Author 

(Year)  

Purpose Design (N)  Inclusion Criteria  Intervention vs 

Comparison  

Results  Conclusion  

Choon

g et al. 

(2017) 

Determine 

the efficacy 

of early 

mobilization 

using in-bed 

cycling as an 

adjunct to 

physiotherap

y on critically 

ill children  

Pilot RCT 

(N=30) 

Children 3 to 17 years 

old who were limited 

to bedrest with an 

expected PICU stay of 

at least 48 hours. 

Patients were excluded 

if they were at their 

baseline level of 

function, already 

mobilizing out of bed 

or expected to do so 

within 24 hours.  

Patients were 

randomized in a 2:1 

ratio to early 

mobilization using 

in-bed cycling in 

addition to usual 

care physiotherapy 

or usual care 

physiotherapy 

alone.  

The median time 

from PICU 

admission to 

mobilization was 

1.5 days in the 

cycling arm and 

2.5 days in the 

control arm. Total 

duration of 

mobilization 

therapy was longer 

in the cycling arm 

(210 minutes) than 

the control arm 

(136 minutes).  

Early 

mobilization is 

safe and 

feasible. In-bed 

cycling may 

facilitate greater 

duration and 

intensity of 

mobilization in 

critically ill 

children.  

Cuello-

Garcia 

et al. 

(2018) 

Evaluate 

early 

mobilization 

in critically 

ill children. 

Systematic 

review (N=12).1 

clinical practice 

recommendation

, 11 individual 

studies 

evaluating a 

total of 1178 

children. Of 11 

studies, there 

were 2 pilot 

randomized 

RCTs or 

nonrandomized studies 

in critically ill children 

<18 years of age 

admitted to a PICU, 

(3) evaluated a 

mobilization 

intervention, and (4) 

full text, clinical trials, 

any language.  

 

1. Retrospective 

study - no 

intervention, 

description of 

acute 

rehabilitation 

practices.  

2. Interactive 

video game for 

minimum of 

twenty minutes 

1. 15.1% of 

patients 

received early 

mobilization.  

2. Upper limb 

activity was 

significantly 

greater during 

the intervention 

compared to 

the rest of the 

day 

Early mobility 

is safe and 

feasible. The 

evidence 

suggests that the 

use of 

institutional 

early 

mobilization 

guidelines and 

the support of 

interdisciplinary 
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controlled trials, 

3 prospective 

single arm 

studies, 4 pre-

post intervention 

studies, and 2 

retrospective 

cohort studies 

a day, twice a 

day.  

3. No intervention, 

description of 

acute 

rehabilitation 

practices.  

4. Passive and/or 

active 

mobilization for 

a minimum of 

10 and a 

maximum of 20 

minutes on day 

1, and a 

minimum of 20 

minutes on day 

2.  

5. Early 

mobilization 

framework 

implementation 

including 

staffing 

changes, 

rehabilitation 

guides, team 

approach, 

education and 

training, 

changing 

ordering 

systems of 

(p=0.0049). 

Grip strength 

did not change.  

3. Retrospective 

study – only 

9.5% received 

early 

mobilization.  

4. Interventions 

are safe and 

feasible. Lower 

limb activity 

was greater 

during in-bed 

cycling 

compared to 

highest 20 

minutes of 

activity during 

nonintervention 

(p<0.001).    

5. Significantly 

increased PT 

consults and 

proportions of 

patients who 

received PT 

after early 

mobilization 

compared with 

before early 

mobilization 

implementation 

team education 

and resources 

increases the 

proportion of 

patients who 

receive acute 

rehabilitation 

consults and 

assessments, as 

well as the 

frequency of 

and the time to 

mobilization for 

these children.  
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physical 

therapy, 

planning daily 

goals, and 

safety 

guidelines.  

6. Implementation 

of a 

multicomponent

, 

interdisciplinary

, and tiered 

activity plan.  

7. Early mobility 

with usual care 

or addition of 

in-bed cycling 

for 30 

minutes/day, 5 

days a week.  

8. Early 

protocolized 

assessment and 

therapy 

compared to 

usual care.  

9. Education and 

training on 

benefits and 

safety of early 

mobilization 

and techniques.  

(p<0.001). 

Length of 

intubation, 

PICU stay, and 

hospital stay 

were not 

significantly 

different.  

6. Significant 

increase in OT 

(p=0.034) and 

PT consults 

(0.08) post 

implementation

. Median 

number of 

mobilizations 

per patient by 

day 3 increased 

(p<0.001).  

7. Intervention is 

feasible and 

acceptable, no 

adverse 

reactions 

occurred. Time 

mobilized was 

greater with 

cycling than 

with usual care.  

8. More children 

in the Early 

Protocolized 
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10. ABCDEF 

bundle 

collaborative  

11. In-bed cycling  

group had 

consults and 

treatments 

occur in the 

ICU (p<0.001).  

9. Intervention 

was feasible 

and safe. 

Increased 

percentage of 

patients 

mobilized. For 

patients who 

were not 

mechanically 

ventilated, 

PICU days 

decreased a 

mean of 1.1 

days, but no 

difference for 

mechanically 

ventilated 

patients.  

10. Fewer days on 

mechanical 

ventilation, 

length of stay 

in the ICU, and 

hospital length 

of stay in 

postinterventio

n group.  
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11. In-bed cycling 

was safe and 

feasible.  

Fink et 

al. 

(2019) 

Demonstrate 

feasibility 

and safety of 

ICU-based 

protocolized 

rehabilitation 

for pediatric 

neurocritical 

care patients  

RCT (N=58)  Children between the 

ages of 3 and 17 years, 

admitted to the PICU 

with diagnoses of 

traumatic brain injury, 

cardiac arrest, stroke, 

brain mass, or central 

nervous system 

infection/inflammation

. Children were 

enrolled prior to 72 

hours of PICU 

admission, have 

English speaking 

parents or guardians, 

and an expected ICU 

stay greater than 2 

days. Children with a 

do not resuscitate 

status or were not 

expected to survive > 

24 hours were 

excluded.  

The study 

intervention was 

timing of initiation 

of PT, OT, and 

speech and 

language therapy 

(SLT). The Early 

Protocolized group 

had orders place for 

PT, OT, and SLT 

placed within 72 

hours of ICU 

admission. The 

control group 

received PT, OT, 

and SLT 

consultations per 

the treating team.  

Increased PT 

consultations in the 

ICU (p<0.001), 

earlier PT 

consultations 

(p<0.001), and 

more PT sessions 

(p<0.001). The 

Early Protocolized 

group had more 

transfers 

(p=0.006), sitting 

outside of the bed 

(p=0.001), and less 

active assist range 

of motion 

interventions than 

children in the 

Usual Care group 

in the ICU 

(p=0.026).  

The Early 

Protocolized group 

had earlier OT 

consultations 

(p<0.001) and 

more OT sessions 

than the Usual 

Care group in the 

ICU (p<0.001).  

Early, 

protocolized 

ICU-based 

rehabilitation 

therapies were 

feasible to 

deliver. More 

PT, OT, and SLT 

sessions were 

performed in the 

ICU in the Early 

Protocolized 

group. 

Therapies were 

delivered with 

relatively good 

safety profiles.  
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SLT was consulted 

in the ICU more 

often in the Early 

Protocolized 

patients than Usual 

Care patients 

(p<0.001) with 

more SLT sessions 

in the ICU 

(p<0.001).  

No differences in 

hospital or ICU 

lengths of stay; 

outpatient PT, OT, 

or SLT 

prescription.  
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Piva et 

al. 

(2019) 

Described 

early 

mobilization 

protocol 

available for 

the pediatric 

population. 

Systematic 

review (N=6) 2 

prospective 

observational 

studies, 1 

retrospective 

observational 

study, 2 quasi-

experimental 

studies, and 1 

RCT; totaled 

394 patients. 

Observational studies 

and RCT, 

nonrandomized or 

quasi-experimental 

clinical trials 

describing early 

mobilization protocols 

in the pediatric ICU 

for children and 

adolescents aged 

between 29 days and 

18 years were 

included.  

Early mobilization was 

defined as any 

mobility exercise, 

whether passive or 

active, initiated as 

early as possible 

during the stay in the 

pediatric ICU and 

included passive, 

active-assisted or 

active exercises; bed 

mobility activities; 

transfers; orthostasis; 

stationary gait and/or 

ambulation; and 

mobilization with a 

cycle ergometer or 

virtual reality games. 

Early Mobility 

protocols including 

1. Interactive 

videogames 2 

times a day for 

10 minutes  

2. Interactive 

videogames for 

cooperative and 

conscious 

patients. Cycle 

cyclometer 

passive exercise 

for lower limbs 

and 

noncooperative 

patients  

3. Leveled early 

mobilization 

protocol   

4. Standard 

treatment and 

cycle ergometer 

30 minutes 5 

times a week.  

5. Daily planning 

on the level of 

mobilization for 

each patient  

6. Active 

mobilization of 

patients under 

mechanical 

1. Movement of 

upper limbs 

were increased 

(p=0.0049) but 

grip strength 

was unchanged 

(p=0.20). 

Limited 

number of 

patients due to 

lack of 

eligibility.  

2. Passive 

mobilization 

with cycle 

ergometer 

increased 

activity of 

lower limbs 

(p<0.001). Safe 

when applied to 

noncooperative 

children. 

Interactive 

videogames are 

viable only in a 

minority of 

children and 

did not increase 

movement of 

upper limbs 

(p>0.05).  

Early 

mobilization 

protocols are 

based on 

individualized 

interventions 

and are planned 

accordingly to 

the child’s 

development. 

The use of a 

cycle ergometer 

may increase the 

movement of 

children and 

adolescents. 

There is limited 

feasibility of 

using interactive 

videogames in 

this patient 

population. The 

implementation 

of 

multidisciplinar

y protocols 

seems to be a 

viable tool for 

the promotion 

of early 

mobility.  
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ventilation 10-

60 minutes a 

day according to 

tolerance.  

3. Increased 

number of 

physical and 

occupational 

therapy 

consultations. 

Mean number 

of mobilization 

activities per 

patient on 3rd 

day doubled 

(p<0.001).  

4. Early 

mobilization is 

safe and viable, 

in-bed 

mobilization 

with a cycle 

ergometer can 

optimize the 

duration and 

intensity of 

mobilization in 

previously 

health children 

with pre-

existing 

functional 

limitations.  

5. Increased the 

proportion of 

patients who 

received 
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physical 

therapy 

(p<0.001). No 

difference in 

length of 

intubation, 

length of stay 

in PICU or 

hospital. 

Mobilization 

was safe and 

well tolerated.  

6. Increased 

number of 

consultations  
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Appendix D  

 

 Kotter’s 8-Step Model. Adapted from “The heart of change” by J. Kotter and D. Cohen, 2002, 

Harvard Business School Press. Copyright 2002 by John P. Kotter and Deloitte Consulting LLC.  
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Appendix E  

Cognitive Aid  
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Appendix F  

Educational Handout  
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Appendix G  

Chart Audit Tool  
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Appendix H 

Observation Tool 
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Appendix I 

Results  

 

Graph displaying pre- and post-implementation data of hospital length of stay.  
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Appendix J 

 

 

Graph displaying pre- and post-implementation of PCICU length of stay.  
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Appendix K  

 

Graph displaying pre- and post-implementation length of ventilation in hours.   
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Appendix L 

 

Graph displaying number of times held for pre- and post-implementation data groups.  
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Appendix M 

 

Graph displaying total number of mobility activities charted in pre- and post-implementation 

data groups.  
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Appendix N 

 

Graph displaying time in days to first mobility activity charted in pre- and post-implementation 

data groups.  
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Appendix O  

DNP Defense PowerPoint 

\



IMPLEMENTATION OF EARLY MOBILITY   46 



IMPLEMENTATION OF EARLY MOBILITY   47 



IMPLEMENTATION OF EARLY MOBILITY   48 



IMPLEMENTATION OF EARLY MOBILITY   49 



IMPLEMENTATION OF EARLY MOBILITY   50 



IMPLEMENTATION OF EARLY MOBILITY   51 



IMPLEMENTATION OF EARLY MOBILITY   52 



IMPLEMENTATION OF EARLY MOBILITY   53 



IMPLEMENTATION OF EARLY MOBILITY   54 



IMPLEMENTATION OF EARLY MOBILITY   55 



IMPLEMENTATION OF EARLY MOBILITY   56 



IMPLEMENTATION OF EARLY MOBILITY   57 



IMPLEMENTATION OF EARLY MOBILITY   58 



IMPLEMENTATION OF EARLY MOBILITY   59 



IMPLEMENTATION OF EARLY MOBILITY   60 



IMPLEMENTATION OF EARLY MOBILITY   61 



IMPLEMENTATION OF EARLY MOBILITY   62 



IMPLEMENTATION OF EARLY MOBILITY   63 



IMPLEMENTATION OF EARLY MOBILITY   64 



IMPLEMENTATION OF EARLY MOBILITY   65 



IMPLEMENTATION OF EARLY MOBILITY   66 



IMPLEMENTATION OF EARLY MOBILITY   67 



IMPLEMENTATION OF EARLY MOBILITY   68 



IMPLEMENTATION OF EARLY MOBILITY   69 



IMPLEMENTATION OF EARLY MOBILITY   70 



IMPLEMENTATION OF EARLY MOBILITY   71 



IMPLEMENTATION OF EARLY MOBILITY   72 



IMPLEMENTATION OF EARLY MOBILITY   73 



IMPLEMENTATION OF EARLY MOBILITY   74 



IMPLEMENTATION OF EARLY MOBILITY   75 



IMPLEMENTATION OF EARLY MOBILITY   76 



IMPLEMENTATION OF EARLY MOBILITY   77 



IMPLEMENTATION OF EARLY MOBILITY   78 



IMPLEMENTATION OF EARLY MOBILITY   79 



IMPLEMENTATION OF EARLY MOBILITY   80 



IMPLEMENTATION OF EARLY MOBILITY   81 



IMPLEMENTATION OF EARLY MOBILITY   82 



IMPLEMENTATION OF EARLY MOBILITY   83 



IMPLEMENTATION OF EARLY MOBILITY   84 



IMPLEMENTATION OF EARLY MOBILITY   85 



IMPLEMENTATION OF EARLY MOBILITY   86 



IMPLEMENTATION OF EARLY MOBILITY   87 



IMPLEMENTATION OF EARLY MOBILITY   88 



IMPLEMENTATION OF EARLY MOBILITY   89 



IMPLEMENTATION OF EARLY MOBILITY   90 



IMPLEMENTATION OF EARLY MOBILITY   91 



IMPLEMENTATION OF EARLY MOBILITY   92 



IMPLEMENTATION OF EARLY MOBILITY   93 



IMPLEMENTATION OF EARLY MOBILITY   94 



IMPLEMENTATION OF EARLY MOBILITY   95 



IMPLEMENTATION OF EARLY MOBILITY   96 



IMPLEMENTATION OF EARLY MOBILITY   97 



IMPLEMENTATION OF EARLY MOBILITY   98 



IMPLEMENTATION OF EARLY MOBILITY   99 



IMPLEMENTATION OF EARLY MOBILITY   100 



IMPLEMENTATION OF EARLY MOBILITY   101 



IMPLEMENTATION OF EARLY MOBILITY   102 



IMPLEMENTATION OF EARLY MOBILITY   103 



IMPLEMENTATION OF EARLY MOBILITY   104 



IMPLEMENTATION OF EARLY MOBILITY   105 

 

 


	Implementation of Early Mobility in the Pediatric Cardiac Intensive Care Unit
	ScholarWorks Citation

	Abstract
	Implementation of Early Mobility in the Pediatric Cardiac Intensive Care Unit
	Problem Description
	Available Knowledge
	Rationale
	Specific Aims
	Methods
	Context
	Intervention and Implementation
	Evaluation and Measures
	Analysis
	Procedures
	Ethical Considerations

	Results
	Discussion
	Interpretation
	Limitations

	Conclusion
	References
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	Appendix J
	Appendix K
	Appendix L
	Appendix M
	Appendix N
	Appendix O

