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Abstract 

Problem: Prolonged bedrest during the post-operative period contributes to 

complications that lengthen hospital stay and increase mortality and medical costs.  Early 

mobilization is recognized as safe and feasible in critically ill children.  However, there is 

no standardized procedure nor method of identifying patients who are safe to mobilize in 

a pediatric cardiac intensive care unit (ICU).  

Method: The quality improvement (QI) project employed a descriptive observational 

design utilizing a retrospective-prospective method to assess the effects of implementing 

an early mobilization guideline in a pediatric cardiac ICU.  The project included a 

convenience sample of all patients admitted to the pediatric cardiac ICU post 

cardiothoracic surgery, excluding those on extracorporeal membrane oxygenation or with 

an open chest.  Data was collected pre- and post-implementation and included age, 

gender, and time (days) to first documented mobilization post-operatively.  

Results: A (N=97) patients met inclusion criteria during the data collection periods.  Pre-

implementation (Sept 1-Dec 1) (n=56) and post-implementation (March 10-May 26) 

(n=41).  The early mobilization guideline did not increase the percentage of patients with 

documented mobilization on post-operative day (POD) 1.  A decrease in mean time 

(days) to mobilization, from 2.24 to 2.05 days, and a decrease in mean ranks of time to 

mobilization, from 48.28 to 47.6, was observed.  A chi-square test for independence, two-

tailed paired sample t-test, and Mann-Whitney U test were performed.  

Implications for practice: Utilization of an early mobilization guideline in the pediatric 

cardiac ICU may decrease prolonged bed rest of post-operative patients.  There remains 

opportunity to further support the building of a culture that promotes early mobilization. 



EARLY MOBILIZATION AFTER PEDIATRIC HEART SURGERY  3 

Early Mobilization After Pediatric Cardiothoracic Surgery  

Approximately 40,000 children undergo cardiac surgery in the United States (US) 

annually (Pasquali, et al., 2020).  This population is at considerable risk of morbidity and 

mortality related to their specific disease process, surgery, and cardiac intensive care unit 

stay.  Outcomes for pediatric cardiac surgery vary significantly across hospitals in the 

United States, and improvements in outcomes appear to have plateaued in the last decade 

(Gaies, et al., 2019).  These findings suggest an opportunity to improve the quality of 

care in children undergoing heart surgery.  

Prolonged bedrest during the post-operative period in individuals who undergo 

cardiac surgery contributes to complications that lengthen hospital stay, increase mortality, 

and increase medical costs (Cuello-Garcia, et al., 2018).  An analysis of outcome data from 

102 congenital heart programs in the US between 2014-2017 reported mortality rates of 

1.6 to 5.0 percent; mean length of stay between 10.5 to 19.2 days; and major complication 

rates of 7 to 23.5 percent (Pasquali, et al., 2020).  The application of physical activity 

following surgery, or the onset of critical illness is referred to as early mobilization and 

been used to mitigate the adverse physiological sequalae of surgical stress and bedrest in 

adults.  A systematic review of early mobilization in adult patients after heart surgery 

reported that early mobilization has a positive impact on length of stay, post-operative 

complications, and functional capacity (Ramos Dos Santos, et al., 2017).   

Early mobilization strategies include any active movement in which patients use 

their own muscle strength, ranging from in-bed exercises and sitting on the edge of the bed, 

to standing and eventually ambulating.  Currently, there is a lack of research on early 

mobilization in pediatric critical care, let alone in pediatric patients after heart surgery.  A 
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global initiative titled The Enhanced Recovery After Cardiac Surgery Program (ERAS) 

includes early ambulation in its’ evidence-based bundle of interventions aimed at 

improving surgical outcomes (Engelman, et al., 2019).  One-year results from ERAS 

application reported decreased ICU stay and overall length of stay, decreased opioid use, 

and increased patient and staff satisfaction (Williams, et al., 2019).  Boston Children’s 

Hospital is currently the first and only pediatric congenital heart program to implement 

ERAS and includes “getting out of bed on the day of surgery” in a bundle of interventions 

currently being implemented to improve post-operative outcomes (Boston Children’s 

Hospital, n.d.).   

At this time, there is not a protocol in place for early mobilization in the cardiac 

intensive care unit within a midsized pediatric hospital located in the Midwest.  Early 

mobilization in post- operative patients is encouraged by the medical team; however, 

there is not a protocol in place and occurrences are not measured.  The purpose of this 

quality improvement project is to develop and implement a nurse-driven early 

mobilization guideline for the pediatric patient who underwent cardiac surgery.  The 

guideline will identify patients that are appropriate for early mobilization and outline the 

mobilization process for the bedside nurse.  The evidence-based practice (EBP) 

framework to be used for this project will be a 12-week Plan-Do-Study-Act (PDSA) 

cycle.  The aim of the project is to increase the percentage of patients who mobilize on 

post-operative day one by 20%.  The primary outcome measure will occurrences of early 

mobilization on post-operative day one.  The secondary outcome measure will be time (in 

days) to first mobilization during the post-operative period.  Occurrences will be 

measured by nursing and physical therapy documentation in patient’s electronic health 
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record.  The question for study is: in pediatric patients who underwent cardiac surgery, 

does implementing a nurse-driven early mobilization guideline, versus no early 

mobilization guideline, increase early mobilization occurrences on post-operative day 

one? 

Literature Review  

 An extensive literature search was preformed to evaluate early mobilization in the 

pediatric critical care population.  Academic Search Complete, The Cochrane Library, 

The Cumulative Index to Nursing and Allied Health Literature (CINAHL), MEDLINE, 

and PubMed Central search engines were utilized.  The terms early mobilization, early 

ambulation, pediatric, critical care, intensive care unit, PICU, and post-operative were 

utilized with AND and OR Boolean operators.  The initial number of publications 

generated was 607.  The search was then refined to meet the criteria of published in 

English language, within 2018 to 2023, in full-text, children 0-18 years of age, and peer-

reviewed publications.  Exclusion criteria were pediatric settings outside of the intensive 

care unit and interventions with a focus on chest-physiotherapy.  A refined search 

applying inclusion and exclusion criteria generated 28 publications.  An ancestry 

approach was also utilized to identify relevant articles by reviewing the references of 

generated publications.  An abstract screening was preformed and ultimately 11 articles 

were selected for this literature review.    

 Early mobilization in critically ill adult patients is safe and effective in preventing 

adverse outcomes and is now the standard of care in that population (Noone, et al., 2023).  

Implementation of early mobilization is only newly studied in the pediatric population; 

thus, the literature is lacking diversity.  The publications selected include a systematic 
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review, a systematic review with meta-analysis, a literature review, a randomized control 

trial, an observational study, an interventional study, a qualitative study, quality 

improvement initiatives, and practice recommendations.  Themes throughout the 

literature were identified and include feasibility, safety and concern for adverse events, 

and the need for a multidisciplinary approach.   

 With the emergence of early mobilization in pediatric critical care, it is important 

to assess the feasibility of such initiatives.  Feasibility evaluates the availability of 

resources needed and how to overcome potential obstacles.  The wEECYCLE pilot study 

by Choong et al., (2017) assessed the feasibility of early mobilization with an in-bed 

cycling device in a PICU in Canada.  A total of 20 patients ages 3 to 17 years old were 

enrolled.  Choong et al., (2017) deemed early mobilization feasible and reported the main 

threat to feasibility was availability of physical therapists.  More specifically, 39% of 

planned mobility sessions were not able to occur due to unavailability of the 

physiotherapist.  Similarly, Herbsman et al., (2020) trialed scheduling patients for therapy 

sessions to maximize staff efficiency as part of an early mobilization bundle, however, 

scheduling sessions was determined to be ineffective due to the complex workflow of the 

PICU.  

An interventional study by Simpson et al., (2023) assessed the feasibility of 

routine patient screening on reducing time to mobilization in a PICU in Australia.  A total 

of 71 children were enrolled.  Feasibility was demonstrated by 62% of patients 

mobilizing within 72 hours of PICU admission.  Additionally, a quality improvement 

project by Lisanti et al., (2022) also assessed feasibility in terms of mobilizing patients 

with transthoracic intracardiac catheters.  Despite the unique population, Lisanti et al., 
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(2022) had the largest population sample—1358 patients—out of all studies included in 

this review.  It was determined that holding and mobilizing patients with transthoracic 

intracardiac catheters was feasible with established dressing, securement, and 

mobilization guideline in place (Lisanti, et al., 2022).  Although early mobilization in the 

PICU setting was reported to be feasible by Choong et al., (2019), Herbsman et al., 

(2020), Simpson et al., (2023), and Lisanti et al., (2022), these studies were conducted in 

single-center PICUs throughout the world, thus limiting generalizability.   

In addition to feasibility, the safety of early mobilization in pediatric critical care 

was a focus in many studies selected for this review.  Healthcare providers and families 

alike often express concern with the safety of mobilizing critically ill children (Noone, et 

al., 2023).  Concern for adverse events involving lines, drains, and medical equipment 

have been described.  Lisanti, et al., (2022) reported three occurrences of transthoracic 

intracardiac catheter malposition within 12 hours of mobilization., but no major adverse 

events.  Data on adverse events in this study could have been under-reported, as it was 

based on self-report only.  Simpson et al., (2023) reported no adverse events in 177 

participant mobilization days utilizing routine patient screening and identification of safe 

and appropriate mobilization goals based on patient acuity.  The wEECYCLE pilot 

reported no adverse events with mobilization utilizing in-bed cycling (Choong, et al., 

2019).  In a quality improvement project, Colwell, et al., (2018) utilized a goal-directed 

multidisciplinary mobilization protocol and reported the following complications in 3.5% 

of mobilization encounters: emesis, transient tachypnea and tachycardia.  Data on adverse 

events reported by these studies supports that early mobilization in critically ill children 

is safe and adverse events are rare (Choong, et al., 2019; Coldwell, et al., 2018).  To 
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further support the idea that early mobilization is safe for critically ill children, a 

systematic review including 11 studies reported only 13 (1.1%) children experienced an 

adverse event related to mobilization (Cuello-Garcia, et al., 2018).  While safety has been 

demonstrated in the available literature, safety criteria and contraindications for early 

mobilization differ slightly between studies and suggests an area for future research.  

Most recent practice recommendations consensed from 10 multidisciplinary field experts 

suggests evaluating system-based clinical safety criteria and completing a pre-

mobilization checklist to ensure the child’s safety (Choong, et al., 2018).   

 The perceived need for rest, from both caregivers and healthcare providers, 

perpetuates the immobilization of critically ill children (Muira, et al., 2020).  In order to 

change the culture and better understand this barrier, Noone et al., (2022) preformed a 

literature review on the perceptions of nurses, patients, and caregivers regarding early 

mobilization.  A total of six quantitative and three qualitative studies were included and 

assert that experienced nurses and nurses with adult experience are more likely to support 

early mobilization in the pediatric population (Noone, et al., 2022).  Additionally, lack of 

standardization, proper education, and adequate resources and equipment was noted to be 

a barrier to early mobilization across multiple studies (Choong, et al., 2018; Noone, et al., 

2022).  Among all studies included in this literature review, a single study by Noone et al. 

(2022), reported on the experience of pediatric patients with early mobilization, 

highlighting a need for further research.   

An additional study by Joyce et al., (2018) surveyed 71 PICU providers—all of 

whom reported that early mobilization is beneficial, noting decreased length of ICU stay 

reported as the greatest perceived benefit.  Joyce et al., (2018) also reported that 
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providers feel most comfortable mobilizing patients over 8 years old, however, the survey 

used was not validated.  It is notable to include that perceived barriers to early 

mobilization differ among the multidisciplinary team.  More specifically, Lisanti, et al., 

(2020) reported that largest barrier for physicians and nurses is the dislodgement of 

medical equipment (endotracheal tubes, central venous catheters, nasogastric tubes), 

while Joyce et al., (2018) reported that the largest barrier for physical and occupational 

therapists is workload constraints.  It is imperative to explore perceptions of early 

mobilization and address associated barriers before its implementation in pediatric critical 

care.  

A Plan-Do-Study-Act (PDSA) cycle will serve as the evidence base practice 

framework to guide this project.  A PDSA cycle was selected to guide implementation of 

the intervention within a particular setting, test change, and adjust.  Currently, the cardiac 

intensive care unit is need of a standardized way of identifying patients who are safe to 

mobilize.  A comprehensive nurse-driven guideline will be written, implemented, then 

studied over the 12-week PDSA cycle.  Implementation of an early mobilization protocol 

may increase early mobilization occurrences, identify barriers to early mobilization, and 

improve patient outcomes.  

In summary, the available literature supports the feasibility and safety of 

mobilizing critically ill children.  Studies investigating the perceptions of early 

mobilization affirm that providers and caregivers see benefit in early mobilization, but its 

application is often halted by patient and family related factors and resource limitations 

(Joyce, et al., 2018; Noone, et al., 2022).  A variety of approaches have been applied, 

including early mobilization bundles, daily patient screening and goal assignment, 
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multidisciplinary programs, and the use of devices such as in-bed cycling.  Limited 

evidence is available to support efficacy for early mobilization.  However, findings 

suggest that early mobilization may have a positive effect on duration of mechanical 

ventilation, duration of PICU stay, and overall morbidity (Cuello-Carcia, et al., 2018).  

The overall heterogenicity of early mobilization interventions, study designs, and clinical 

settings limits generalizability of findings and highlights the need for larger, more robust 

studies in this area.  

Methods 

Design  

 This quality improvement project utilized a descriptive, observational design. 

More specifically, a retrospective-prospective method was used evaluate the 

implementation of an early mobilization guideline in a pediatric cardiac intensive care 

unit utilizing a PDSA cycle framework.  Retrospective chart review data was conducted 

on all patients admitted to the unit post-operatively from September 1st, 2023 to 

December 1st, 2023 (12 weeks) to gather baseline data.  Specifically, mobilization data 

was obtained from nursing flowsheet and therapy progress note documentation in the 

patient’s electronic medical record.  The early mobilization guideline was implemented 

and education was completed in the first week of March 2024.  Prospective chart review 

data was collected in the same fashion from March 10th, 2024 to May 26th, 2024 (11 

weeks).  

Setting 

 The quality improvement project took place in a 32-bed combined cardiac ICU 

and stepdown unit within a large academic pediatric hospital in the Midwest.  Children 
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admitted to the unit reside both locally and regionally to the hospital due to the hospital’s 

cardiothoracic surgical expertise.  The Society of Thoracic Surgeons has designated this 

unit as a high-volume center.  In 2022, a total of 399 cardiovascular surgical procedures 

were performed.  The unit is staffed with two core physical therapists (PT), two core 

occupational therapists (OT), and approximately 140 registered nurses.  Both PT and OT 

received automatic consults on all post-operative patients per the post-operative order set.  

Nurse to patient ratios on post-operative day (POD) 1 are commonly 1:1, but rarely 1:2 

dependent on patient acuity and staffing needs.  

Sample 

 The quality improvement project utilized a convenience sample of all post-

operative patients admitted to the unit. The pre-implementation group consisted of 

patients with operations from September 1st, 2023 to December 1st, 2023.  The month of 

December was chosen to be excluded from baseline data collection due to potential non-

typical operation scheduling practices during that month.  The post-implementation group 

consisted of patients with operations from March 10th, 2024 to May 26th, 2024.  The post-

implementation timeframe was shorter than anticipated, lasting 11 weeks instead of the 

planned 12 weeks, due to a delay in guideline implementation and project time 

constraints.  The investigator utilized the cardiothoracic surgery schedule to identify 

patients.  Patients receiving extracorporeal membrane oxygenation were excluded due to 

concern for cannula dislodgement.  Additionally, patients who had an open chest 

following their operation were excluded.  The decision was made to include patients of 

all ages, including neonates and infants, as they can participate in mobilization activities 

suitable for their development, such as being held or supported sitting.   
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Data Collection/Analysis  

 Data was collected via retrospective and prospective medical record review.  

Demographic data collected included patient age and gender.  Time (days) to first 

documented mobilization post-operatively, as well as type of mobilization activity 

documented by nursing or therapy services was collected.  Given the range of cardiac 

defects and resulting surgical procedures performed, and considering the objectives of 

this study, neither cardiac defect nor procedure type were collected as part of the data. 

  The data were de-identified and stored in an Excel document on a password-

protected computer. Descriptive statistics were used to summarize and compare the pre- 

and post-intervention groups. A two-tailed paired sample t-test was conducted to examine 

whether the mean difference in time (days) to first documented mobilization was 

statistically significant between the pre- and post-implementation groups. A chi-square 

test for independence was conducted to examine whether the percentage of patients with 

documented mobilization on POD 1 was statistically significant between the pre- and 

post-implementation groups. A second chi-square test for independence was conducted to 

examine whether the number of overall patients with documented mobilization on POD 1 

was statistically significant between age groups. Lastly, a Mann-Whitney U test was 

conducted to determine if there was a statistically significant difference in documented 

time to mobilization between the pre- and post-intervention groups. All statistical 

analyses were performed using SPSS software. 

Procedure 

 The student investigator discussed a mobility initiative with unit stakeholders, 

including, ICU medical providers, the cardiothoracic surgery team, the ventricular assist 



EARLY MOBILIZATION AFTER PEDIATRIC HEART SURGERY  13 

device (VAD) coordinator, nursing leadership, the patient safety and quality 

improvement specialist, as well as PT and OT.  After describing the project, the 

stakeholders agreed to focus on the early mobilization of post-operative patients.  An 

early mobilization guideline (as shown in Appendix A-1), including safety criteria 

required for mobilization (as sown in Appendix A-2), was developed and agreed upon by 

unit stakeholders.  The safety criteria outlined in the guideline was inspired by the 

systematic review of pediatric early mobilization protocols by Piva, et al. (2019) and 

practice recommendations by Choong, et al. (2018).  

 Once the finalized guideline was uploaded into the hospital’s online policy 

database, the student investigator delivered education to the unit registered nurses (RNs).  

A bedside teaching format was utilized, focusing on the appropriate use of the early 

mobilization guideline, the benefits of early mobilization during the post-operative 

period, and correct mobilization technique.  To ensure comprehensive guidance on proper 

mobilization techniques, the student investigator collaborated with PT and OT services.   

The guideline describes the expectation to discuss mobility with the medical team 

during morning rounds.  To encourage daily discussion, the existing RN daily rounding 

script was revised to include patient eligibility for early mobilization (as shown in 

Appendix A-3).  The nursing staff, alone or in collaboration with therapy services, are 

responsible for mobilizing patients who meet safety criteria beginning on POD 1.  

Mobilization activities include being held, supported sitting, sitting in a chair or infant 

seat, sitting on the edge of the bed or dangling, and ambulating.  After each mobilization 

activity, nursing staff are expected to document the activity from a pre-populated list 

within the nursing flowsheets.  
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Approval Process 

 The investigator received approval and support for the quality improvement 

project from the organization and all stakeholders.  Formal, written approval was 

obtained from the University of Missouri-St. Louis International Review Board (IRB) 

prior to implementation and retrospective data collection.  The proposed project is 

classified as a quality improvement project and, therefore, IRB exempt. 

Results 

Demographics 

 The total number of patients that met inclusion criteria in the pre-implementation 

group from September 1st, 2023 to December 1st, 2023 was 56 (n = 56).  The total 

number of patients that met inclusion criteria in the post-implementation group from 

March 10th, 2024 to May 26th, 2024 was 41 (n = 41).  Despite similar time frames 

between the pre- and post-implementation groups, 12 and 11 weeks respectively, the 

post-implementation group yielded a smaller cohort.  Altogether, a total of 97 patients (N 

= 97) were included in this quality improvement project.  Males comprised 61.2% of the 

total sample (n = 60).  The patients ages ranges from 3 days to 23 years old; 55.1% of the 

patients were under one year of age (n = 54).  In the pre-implementation group, 50% of 

the patients were under one year of age (n = 28).  In the post-implementation group, 

63.4% of patients were under one year of age (n = 26).  Despite having a higher 

percentage of patients under one year of age, the post-implementation group had a higher 

mean age (M = 4.47, SD = 6.55) compared to the pre-implementation group (M = 3.63, 

SD = 5.14) (see Table 1). 

Statistical Analysis  
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 To aim of the QI project was to increase the percentage of patients who 

mobilized on POD 1 by 20%.  A pie chart was created to visualize the percentage of 

patients with documented mobilization on POD 1, demonstrating a higher percentage in 

the pre-intervention group 51.79% (n = 29) compared to the post-intervention 48.78% (n 

= 20) in the post-intervention group (see Figure 1 below).  The actual and expected 

count of patients with and without documented mobilization on POD 1 was extremely 

close in both categories for the pre- and post-intervention groups (see Table 2.1).  A chi-

square test for independence was performed to test for a statistically significant 

difference in the number of patients with documented mobilization on POD 1 between 

groups.  The test yielded a χ² value of .086a, indicating a weak association between the 

intervention and documented mobilization on POD 1, that was not found to be 

statistically significant (p = .770) (see Table 2.2).   

Figure 1 

Pie Chart Comparing Percentage of Patients with Documented Mobilization on POD 1 

by Group 
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 Although the intervention failed to increase the percentage of patients with 

documented mobilization on POD 1, it is possible that the intervention impacted the 

mean time to first documented mobilization.  The mean time (days) to first documented 

mobilization was lower in the post-intervention group (M = 2.05, SD 1.694) compared to 

the pre-intervention group (M = 2.24, SD 1.846) (see Table 3).  A box plot was created to 

visualize the distribution of time to first documented mobilization between the pre- and 

post-intervention groups (see Figure 2 below).  Notably, the box plot illustrates reduced 

variability and less pronounced outliers in the post-intervention group, with the exception 

of one extreme outlier.  Both the decreased mean and decreased variability suggests 

potential effectiveness of the intervention in reducing time to mobilization.  

Figure 2 

Box Plot Comparing the Spread of Time (Days) to First Documented Mobilization by 

Group  

 

 

 
 

To test for a statistically significant difference in mean time to first documented 

mobilization, an independent samples t-test was performed.  Note, Levene’s test for 

equality of variances determined no significant difference in variances between the group 
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(F = 1.563, p = .214) and thus equal variances were assumed.  Although there is a small 

mean difference (.186) between groups, it is not statistically significant given the high p-

value (p = .616) (see Table 4).  Thus, the null hypothesis, that there is no significant 

difference in the time to mobilization between pre- and post-intervention groups, is 

retained. 

To test for a statistically significant difference in overall time to first documented 

mobilization, a Mann-Whitney U test was performed.  The mean ranks of the pre- and 

post-intervention groups were very close, 48.28 and 47.61 respectively (see Table 5.1).  

The test indicates that there is no significant difference between the pre- and post-

intervention groups (p = .899) (see Table 5.2).  A bar graph was created to visualize 

overall time to first documented mobilization between the groups (see Figure 3 below).  

The post-operative day on which patients were first documented to have mobilized was 

very similar between the pre- and post-intervention groups, with less than a 10% 

difference on all days.  

Figure 3 

Bar Graph Comparing Percentage of Patients with First Documented Mobilization Post-

Operatively by Time (Days) and Group  
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 A chi-square test for independence was utilized to evaluate the aim of the QI 

project.  To investigate the possible influence of demographics (age, gender) on the aim 

of the QI project, additional chi-square test for independence was run evaluating the 

entire sample (N = 97).  Results indicate that patients 1 year of age and older were 

significantly more likely to have documented mobilization on POD 1, compared to 

patients less than 1 year of age (χ² = 6.587a, p = .010) (see Table 6).  Alternatively, 

gender did not significantly impact documented mobilization on POD 1 throughout the 

entire sample (χ² = .932a, p = .334) (see Table 7). 

Discussion 

 In the adult post-cardiac surgery population, early mobilization is associated with 

improved patient outcomes. Early mobilization in the pediatric population is feasible, 

safe, and may be associated with improved patient outcomes.  The aim of this QI project 

was to increase the percentage of patients in a pediatric cardiac ICU who mobilized on 

POD 1 by 20%.  The intervention included an early mobilization guideline, RN 

education, and revision of the rounding tool to encourage daily discussion of early 

mobilization.  Data was collected via chart review.  

 A 12-week PDSA cycle was chosen as the EPB framework, and thus 12 weeks of 

retrospective post-implementation data was collected (n = 56).  Due to time limitations, 

only 11 weeks of prospective post-implementation was collected (n = 41).  Sample size 

(N = 97) was vulnerable to inclusion criteria and OR scheduling practices.  Ideally, the 

pre- and post-implementation groups would be closer in size for best statistical analysis.  

 There was no statistical significance shown that the intervention increased the 

percentage of patients who mobilized on POD 1, and thus the aim of this QI project was 
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not met.  In fact, a slightly higher percentage of patients in the pre-intervention group had 

documented mobilization on POD 1, 51.8% versus 48.1%, but this was not found to be 

statistically significant (p = .770).  However, the mean time to first documented 

mobilization was slightly lower in the post-intervention group, 2.05 versus 2.24 days, but 

this was not statistically significant (p = .616).  In a similar fashion, mean ranks of time 

to mobilization were slightly lower in the post-intervention group, 48.28 versus 47.61, 

but this was not statistically significant (p = .899).  

 The only statistical significance found was the impact of age on documented 

mobilization on POD 1 throughout the entire sample.  More specifically, significantly 

more patients 1 year and older had documented mobilization on POD 1 compared to 

patients less than 1 year old (p = .010).  That being said, it should be noted that the data 

was unbalanced as the post-intervention group had a greater percentage of patients less 

than 1 year old, 63.4% versus 50%.  Ideally, both groups would have similar age 

distributions, allowing for a more precise analysis of the intervention's impact and 

reducing the potential for skewness resulting from age-related differences in 

mobilization. The mobilization of patients under one year of age is likely influenced by 

several factors, including generally higher post-operative acuity, a greater likelihood of 

remaining intubated, and a lack of recognition of mobilization activities within this 

population. 

 The data relied on the documentation of RNs and PTs/OTs.  While it is standard 

practice for these services to document mobilization activities, and this practice remained 

consistent even after the intervention implementation, it is possible that the mobilization 

documentation was not precisely accurate, and this a limitation of this study.  For 
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example, if an RN sat their patient on the edge of the bed on POD 1 and it was not 

documented in the chart, this mobilization would not have been reflected in the data.  

 An obvious limitation of this study was sample size.  Collecting data over a 

longer period would have allowed for a larger sample size and potentially stronger 

statistical power.  With a larger sample size, the impact of additional factors, including 

intubation status or length of operation or bypass time, on early mobilization could be 

examined.  Additionally, the potential impact of early mobilization on outcome measures, 

such as chest tube duration and length of stay, could be explored.  

Conclusion  

 In this QI project, initiation of an early mobilization guideline, RN education, and 

revision of daily rounding tool to include discussion of early mobilization candidacy did 

not increase the percentage of patients with documented mobilization on POD 1.  The 

implementation of these interventions, and the possible addition of more, in the pediatric 

post-cardiothoracic surgery population needs to be reevaluated with an additional 12-

week PDSA cycle.  Based on feedback and observations from the initial 12-week cycle, 

ensuring adherence to revised daily rounding script, educating patients and families on 

the benefits of early mobilization, and increased interdisciplinary collaboration would 

further support the building of a culture that promotes early mobilization in this pediatric 

cardiac ICU.    
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Appendices 

Appendix A-1: Early Mobilization Guideline 

 

(Keeven, K., 2024)  
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Appendix A-2: Early Mobilization Guideline Continued; Mobilization Safety 

Criteria  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Keeven, K., 2024) 
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Appendix A-3: Revision of RN Rounding Script to Include Early Mobilization 

Prompt (highlighted)  
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Appendix B: Tables  

 

Table 1 

Descriptive Statistics for Age (years) by Group   

  

Group N Mean Minimum Maximum Std. 

Deviation 

pre-intervention 56 3.6275 .01 23.00 5.138 

post-intervention 41 4.4659 .01 21.00 6.549 

 

  



EARLY MOBILIZATION AFTER PEDIATRIC HEART SURGERY  27 

Table 2.1 

Documented Mobilization on POD 1 by Group Crosstabulation  

 

 

 Documented mobilization 

on POD1 

Total yes no 

Group pre-

intervention 

Count 29 27 56 

Expected 

Count 

28.3 27.7 56.0 

% within 

Group 

51.8% 48.2% 100.0% 

post-

intervention 

Count 20 21 41 

Expected 

Count 

20.7 20.3 41.0 

% within 

Group 

48.8% 51.2% 100.0% 

Total Count 49 48 97 

Expected 

Count 

49.0 48.0 97.0 

% within 

Group 

50.5% 49.5% 100.0% 

 

Table 2.2 

Chi-Square Test for Independence [Documented Mobilization on POD 1 by Group] 

 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-

Square 

.086a 1 .770 

N of Valid Cases 97   

 

 

 

 

  



EARLY MOBILIZATION AFTER PEDIATRIC HEART SURGERY  28 

Table 3 

Descriptive Statistics for Time (days) to First Documented Mobilization by 

Group 

 

  

Group N Mean Minimum Maximum Std. 

Deviation 

pre-intervention 55* 2.24 1 8 1.846 

post-intervention 40* 2.05 1 10 1.694 

 

*n=1 excluded from each group due to no documented mobilization  
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Table 4 

Independent Samples Test Comparing Time (days) to First Documented Mobilization Between 

Groups 
 Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

 

F 

 

Sig. 

 

t 

 

df 

 

Sig (two-

tailed) p 

 

Mean 

Differ

-ence 

 

SE  

Differ

-ence 

 

95% 

Confidence 

Interval  

 

 Lowe

r 

Uppe

r 

time (days) 

to first 

documented 

mobilization 

Equal 

variance

s 

assumed 

1.56

3 

.214 .503 93 .616 .186 .371 -.550 .922 
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Table 5.1 

Ranks of Time (Days) to First Documented Mobilization by Group  

 

Group N 

Mean 

Rank 

Sum of 

Ranks 

time (days) to first 

documented mobilization 

pre-

intervention 

55 48.28 2655.50 

post-

intervention 

40 47.61 1904.50 

Total 95   

 

 

Table 5.2 

Mann-Whitney U Test Statistics  

 

time (days) to first 

documented 

mobilization 

Mann-Whitney U 1084.500 

Z -.127 

Asymp. Sig. (2-tailed) .899 

a. Grouping Variable: Group 
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Table 6  

Chi-Square Test for Independence [Documented Mobilization on POD 1 by Age (≥ 1 

year)] 

 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-

Square 

6.587a 1 .010 

N of Valid Cases 97   

 

 

  



EARLY MOBILIZATION AFTER PEDIATRIC HEART SURGERY  32 

Table 7  

Chi-Square Test for Independence [Documented Mobilization on POD 1 by Gender] 

 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-

Square 

.932a 1 .334 

N of Valid Cases 97   
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