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ABSTRACT 

Background: Extracorporeal membrane oxygenation (ECMO) provides temporary life support 

to patients with severe cardiogenic shock or refractory respiratory failure. Over the last decade, 

ECMO patient volume has only continued to rise especially following findings of the landmark 

CESAR trial wherein ECMO appeared superior to conventional ventilator support for adults with 

severe respiratory failure. Due to the rising volume of ECMO cases as well as the complex 

interaction of patient and circuit-related factors, care of the adult ECMO patient requires a 

skilled multidisciplinary team approach—effective communication and collaboration at the core 

of high-quality care.  

Objective: The purpose of this DNP project was to improve interprofessional communication 

and collaboration in the care of adult ECMO patients through implementation the ECMO Daily 

Goals Tool. Perceived changes in knowledge of the ECMO plan of care was assessed as a 

secondary outcome.  

Design: This quality improvement project utilized a pre- and post-implementation survey design. 

Setting: The 30-bed intensive care unit (ICU) at Mayo Clinic Hospital, a 268-bed academic 

tertiary care hospital in Phoenix, Arizona. 

Participants: Participants included core ECMO team members including cardiothoracic 

surgeons, intensivists, critical care advanced practice providers, cardiothoracic surgery advanced 

providers, perfusionists, and registered nurse (RN) ECMO specialists (RNES). A total of 62 

ECMO team members were eligible to participate in the pre-implementation survey. Due to the 

unpredictability and variable volume of ECMO patients at any given time, individual ECMO 

staff who receive the post-implementation survey were automatically selected based on their 
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direct involvement in an ECMO patient’s care. A total of 42 ECMO team members were eligible 

to participate in the post-survey.  

Measurements: Pre- and post-implementation surveys included one multiple choice question 

that sought to determine the distribution of participants’ roles within the ECMO team and 

fourteen Likert items categorized to assess the current state and any perceived improvements in 

communication, collaboration, and knowledge of the plan of care. The last question was unique 

to the post-survey and was an opportunity for participants to make comments and suggestions for 

improvement. Descriptive statistics (i.e., mean & standard deviation) were used to compare and 

analyze each Likert item. 

Results: Overall, this quality improvement project achieved its objectives and ultimately found 

that the implementation of the ECMO Daily Goals Tool led to an improvement in collaboration 

and the development and communication of ECMO-related goals, a more consistent and 

comprehensive approach to goal planning, a structured and individualized approach to goal 

creation, an improved knowledge of the plan of care.  

Conclusion: Due to the complexities inherent to care of the ECMO patient, there is an increased 

risk and impact of medical errors that can result from team communication and collaboration 

deficiencies that lead to failures in team decision making. Effective communication and 

collaboration between healthcare providers, therefore, is essential to delivering high quality 

collaborative care. Based results of this project, use of the ECMO Daily Goals Tool can improve 

communication, collaboration, and knowledge of the plan of care. 
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INTRODUCTION 

Background Knowledge 

Extracorporeal membrane oxygenation (ECMO) provides temporary life support to 

patients with severe cardiogenic shock or respiratory failure refractory to conventional therapies 

(Zangrillo et al., 2013). Ultimately, ECMO serves as a bridge to achieve either native organ 

recovery, organ transplantation/device implantation, or decision. Since the first successful use of 

an artificial heart/lung machine by John Gibbon in 1953, extracorporeal membrane oxygenation 

(ECMO) technology has grown and improved tremendously (Fortenberry, 2012). After the 

landmark CESAR trial, wherein ECMO appeared superior to conventional ventilator support in 

adults with severe respiratory failure, utilization of ECMO soared. As of January 2019, the 

Extracorporeal Life Support Organization (ELSO), a voluntary international registry, has 

captured more than 110,000 ECMO implementations with more than 45,000 in adult patients 

(2019). In the last decade, the total number of ECMO centers has increased by a staggering 

160% with the volume of adult ECMO runs increasing by 375% over the same timeframe (2008 

to 2018) (ELSO, 2019). Due to the rising volume of ECMO cases, and the complex interaction 

of patient and circuit-related factors, care of the adult ECMO patient requires a skilled 

multidisciplinary team approach.  

Courtwright et al. (2016) discuss the burden that ECMO cases can have on the care team 

noting that it is not uncommon to observe disagreements among providers on goals of care, 

duration of support, and meaningful withdrawal. Effective communication and collaboration 

between healthcare providers, therefore, is essential to delivering high quality collaborative care.  
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According to The Joint Commission (2016), communication failures are an important 

source of medical errors. Within the literature, the concept of multidisciplinary rounding and 

interprofessional collaboration is well documented and has been shown to reduce errors and 

improve patient safety and outcomes (Rawat & Berenholtz, 2014). In the care of adult ECMO 

patients, multidisciplinary ECMO teams and interprofessional collaboration have been shown to 

improve survival and decrease errors (Dalia et al., 2018; Na et al., 2018). One study which 

looked at the utilization of a daily goals checklist in intensive care unit (ICU) multidisciplinary 

rounds resulted in a perceived improvement in management of critically ill patients due to 

creation of a systematic, comprehensive approach to patient care and setting of individualized 

daily goals (Centofanti et al., 2014). The authors also noted improved interprofessional 

communication and patient safety (Centofanti et al., 2014). Additionally, Pronovost et al. (2003) 

noted significant improvement in understanding of daily goals of care as well as decreased length 

of stay with the implementation of a daily goals form.  

Local Problem 

The multidisciplinary team caring for an adult ECMO patient at Mayo Clinic Hospital in 

Arizona includes a cardiothoracic surgeon, cardiothoracic advanced practice provider, 

intensivist, critical care advanced practice provider, perfusionist, registered nurse (RN) ECMO 

specialist (RNES), bedside intensive care nurse, respiratory therapist, case manager and/or social 

worker, and often a cardiologist/congestive heart failure consultant and nephrologist depending 

on patient needs. Since Mayo Clinic is a teaching hospital, resident physicians comprise the rest 

of the medical and surgical teams who help to manage these patients. With so many critical 

people to the care of one ECMO patient, it becomes a challenge to maintain consistent 
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communication, and team-based dynamics present opportunities for miscommunication 

(Stephens & Bruce, 2018). Conflicting schedules and competing priorities regarding patient 

management further add to the communication challenge as does not having a structured method 

for communication of ECMO-related goals other than limited and informal discussion during 

multidisciplinary rounds. In this vulnerable patient population, interprofessional communication 

and collaboration are essential to ensuring excellent care and improving patient outcomes.  

Purpose 

Based on review of applicable literature and expression of need by key stakeholders of 

the Mayo Clinic Hospital Arizona ECMO Workgroup, this DNP project was a quality 

improvement (QI) initiative focusing on improving interprofessional communication and 

collaboration in the care of adult ECMO patients by implementing a daily goals communication 

tool. Key stakeholders include the RNES group, intensivists, cardiothoracic surgeons, critical 

care and cardiothoracic surgery advanced practice providers, and perfusionists. The intent of this 

project was that the tool itself would not only create conversation and collaboration regarding 

plan of care in this delicate patient population, but also help serve as a checklist in rounds so that 

nothing essential to developing a comprehensive plan of care is overlooked. The tool includes 

crucial aspects to the care of ECMO patients including blood gas, ventilator, and hemodynamic 

goals, etc. Goals of care were discussed and agreed upon in daily ICU multidisciplinary rounds, 

were written on the daily goals tool by the RNES, and displayed within the room. 
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Study Question 

In adult ECMO patients in the intensive care unit at Mayo Clinic Hospital in Arizona, 

does the implementation of a daily goals tool improve interdisciplinary communication, 

collaboration, and knowledge of the ECMO plan of care?  

Study Aims 

1. To develop a daily goals tool with input from key stakeholders, which will be used to 

improve care of adult ECMO patients in the ICU at Mayo Clinic Hospital in Phoenix, 

Arizona. 

2. To improve communication and collaboration between core members of the 

interdisciplinary ECMO team (i.e., intensivist, cardiothoracic surgeon, perfusionist, 

RNES, advanced practice providers) through the use of aforementioned tool. 

3. To improve knowledge of the daily plan of care through the use of aforementioned tool. 

Theoretical Framework 

The theoretical framework for this project was based on the interactive team cognition 

theory. Concepts related to patient safety and quality and human factors engineering further 

supplemented the framework for this DNP project. 

Interactive Team Cognition Theory 

Team cognition emerges as the process and product of effective collaboration and 

performance (Cooke, Gorman, Myers, & Duran, 2012). Teams of individuals have been adopted 

as the solution to meeting challenges of task complexity because the team-based approach offers 

the added input of multiple individuals, which ultimately results in convergence on superior 

decision making or results in safer performance. Although the environment is the same for all 
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members, each individual embodies a unique perspective secondary to diverse knowledge, skills, 

background, etc., which is integrated and adds to the cognitive process carried out by teams. 

Cooke et al. (2012) suggest that team member interaction in the form of explicit 

communication is team cognition. Team interaction “is not an intervening variable between 

individual-level (team member) cognitive inputs and team-level performance outputs,” but 

rather, teams are cognitive systems wherein cognition emerges through interactions (Cooke et 

al., 2012). Interactive Team Cognition (ITC) theory posits that: “(1) team cognition is an activity, 

not a property or product; (2) team cognition should be measured and studied at the team level; 

and (3) team cognition is inextricably tied to context” (Cooke et al., 2012). 

Ultimately, difficulties and failures in team decision making can result from 

communication and collaboration deficiencies among team members. This DNP project sought 

to improve team cognition within the interdisciplinary ECMO team at Mayo Clinic in Arizona by 

improving team communication and collaboration via implementation of the ECMO Daily Goals 

Tool.  

Patient Safety and Quality 

According to the World Health Organization (WHO), patient harm is defined as “an 

incident that results in harm to a patient such as impairment of structure or function of the body 

and/or any deleterious effect arising there from or associated with plans or actions taken during 

the provision of healthcare, rather than an underlying disease or injury, and may be physical, 

social or psychological (e.g., disease, injury, suffering, disability and death)” (Panagioti et al., 

2019). Unfortunately, healthcare-related patient harm is a leading cause of morbidity and 
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mortality internationally. Though healthcare-related harm cannot always be avoided in clinical 

practice (e.g., adverse drug reactions), prevention and early detection is a priority. 

In 1999, the Institute of Medicine (IOM) released To Err is Human: Building a Safer 

Health System, which unveiled and brought tremendous attention to the patient safety crisis in 

the United States (US). The report stated that medical errors cause between 44,000 and 98,000 

deaths every year in American hospitals amounting to total national costs (i.e., lost income, lost 

household production, disability, & health care costs) between $37.6 billion and $50 billion for 

adverse events and between $17 billion and $29 billion for preventable adverse events (IOM, 

2000). Of note, an adverse event is defined as an injury to a patient resulting from a medical 

intervention while a preventable adverse event, or medical error, is defined as “the failure of a 

planned action to be completed as intended or the use of a wrong plan to achieve an aim” (Kohn, 

Corrigan, & Donaldson, 1999). Today, 20 years later, it is estimated that around 1 in 20 patients 

are exposed to preventable harm in medical care (Panagioti et al., 2019). Interestingly, but not 

surprisingly, compared with general hospitals, preventable patient harm was more prevalent in 

advanced specialties like intensive care or surgery (Panagioti et al., 2019). 

According to the IOM committee, safety is the first domain of quality and refers to 

“freedom from accidental injury” (IOM, 2000). In order to improve patient safety and quality, 

the aviation and occupational health industries were looked at specifically as they had 

demonstrated drastic improvements in safety and creation of safer systems. The IOM report 

specifically documented that initial areas for attention and improvement should include 

application of “safety methods and technologies from other industries to health care, especially 
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human factors and engineering principles,” and “increase[d] understanding of errors in different 

settings and for vulnerable populations”—both of which are directly applicable to this project. 

ICU patients represent one example of a vulnerable population, and because their care is 

complex requiring multiple disciplines and varied sources of information with numerous 

activities performed, there is an increased likelihood and impact of medical errors (Carayon & 

Wood, 2010). Work systems factors such as not having daily rounds and inadequate staffing 

contribute to safety problems within ICUs. One human factors analysis showed that most human 

errors occurring in the ICU could be attributed to poor communication between physicians and 

nurses” (Donchin et al., 1995). 

Another high-risk care process is transition of care whether from one setting to another, 

one level or department to another within a care setting, or from one care provider to another 

(Clancy, 2006). Any transition requires transfer of any and all relevant information from one 

entity to the next as well as the transfer of authority and responsibility (Perry, 2004; Wears et al., 

2004; Wears et al., 2003). Concerns for patient safety arise when any or all of these elements are 

not effectively transferred during the transition, creating the possibility for delays in care and 

adverse events, which negatively impact patient outcomes (Carayon & Wood, 2010). 

An overwhelming theme within the IOM document and other cited articles is emphasis 

on communication and collaboration as essential pieces to improving patient safety and quality. 

This DNP project sought to improve communication and collaboration, and, in turn, patient 

safety and quality, through the implementation of the ECMO Daily Goals Tool. 
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Human Factors Engineering 

Human factors engineering is the discipline “that takes into account human strengths and 

limitations in the design of interactive systems that involve people, tools and technology, and 

work environments to ensure safety, effectiveness, and ease of use” (AHRQ, 2019a). Human 

factors engineering has long been used in the aviation and automobile industries to analyze 

errors, but its application to healthcare is only more recent (AHRQ, 2019a). This field utilizes 

many tools and techniques such as usability testing, forcing functions, standardization, and 

resiliency efforts to improve patient safety. Standardized processes including the widened use of 

checklists being implemented as safety measures is one example of standardization with roots in 

human factors engineering principles (AHRQ, 2019a). 

“Although a seemingly simple intervention, checklists have a sound theoretical basis in 

principles of human factors engineering and have played a major role in some of the most 

significant successes achieved in the patient safety movement” (AHRQ, 2019b). Well 

documented within the aviation industry, checklists for flight preparation are followed regardless 

of pilot or air-traffic controller experience in carrying out the tasks involved (AHRQ, 2019). In 

healthcare, checklists represent a method to reduce the risk of errors and are currently 

successfully used to reduce the risk of central line-associated bloodstream infections in ICUs, as 

a means to ensure safety in the surgical setting, to improve safety at the time of hospital 

discharge, augment transfer of information during in-hospital handoffs, and enhance the care of 

intensive care unit and trauma patients (AHRQ, 2019b). 
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Utilizing the ECMO Daily Goals Tool as a checklist during ICU rounds is one way that 

this project sought to improve interdisciplinary communication and collaboration, hopefully also 

resulting in increased patient safety though this not was a measured outcome. 

Synthesis of Evidence 

Literature relating to the use of checklists or goals of care tools in ECMO and the critical 

care environment are extremely limited. However, literature supporting the concepts of 

interprofessional communication and collaboration, especially within the critical care setting, are 

more plentiful and can provide a foundation on which to build the case for the use of a daily 

goals tool to better communication, collaboration, and guide ECMO patient care at Mayo Clinic 

Hospital in Arizona (Appendix A). 

Multiple literature searches were conducted using PubMed and Cumulative Index of 

Nursing and Allied Health Literature (CINAHL). Using PubMed, the first search utilized the 

keywords “communication” and “ECMO.” Filters applied to search results included: published 

within the last 10 years, English language, and full-text. Additional filters were not applied as 

there were already limited applicable results. This search yielded 77 results. A second search in 

PubMed used the search terms “multidisciplinary team” and “ECMO” with the same filters 

mentioned above yielding 93 results. The same searches were performed in CINAHL but yielded 

no additional advantageous articles. Articles were excluded from both searches if they did not 

apply to the adult ECMO population nor closely relate to this project’s purpose statement and 

aims. In total, eight articles fit the necessary criteria to be included in this literature review, and 

due to limited articles applicable to this DNP project, both the ELSO website and published “Red 
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Book” reference text was also used as expert panel resources (Appendix A). Literature review 

articles, as they relate to the primary aims of this project, are reviewed below. 

ECMO Program Structure 

Globally, ELSO recommends that the general structure of an ECMO program include 

location in a tertiary level ICU with a single physician ECMO program director, ECMO 

coordinator, and multidisciplinary ECMO team (2014). Ogino, Chuo and Short (2012), recognize 

good team communication as an “essential skill” for any ECMO team to maintain, and that 

integration of specialized knowledge from multiple disciplines is “best accomplished through 

frequent, respectful interaction, and competent communication.” According to the ELSO (2012) 

authors, “working collaboratively with others is as important to successful ECMO care as expert 

clinical skills are to the individual practitioners.” 

Multidisciplinary Team Approach 

The concept of a multidisciplinary team approach to ECMO is supported by the research 

of Dalia et al. (2018) who found that implementation of a multidisciplinary team-based approach 

to ECMO care played an integral role in the improvement in survival to discharge (37.7% to 

52.3%) of ECMO patients at Massachusetts General Hospital. In addition to the implementation 

of a multidisciplinary ECMO team, a set of protocols and guidelines for the institution of ECMO 

support were implemented which included nursing protocols for patient- and ECMO-specific 

goals and standard orders for all ECMO patients. Na et al. (2018) also noted improved patient 

outcomes after the implementation of a multidisciplinary ECMO team, daily rounds, and revision 

of protocols (i.e., indication and contraindications, management of patients and equipment, 

weaning). Abrams et al. (2018), advocate for a multidisciplinary team of experts to guide 
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institutional use of ECMO therapy, and suggest that though there remains a need for additional 

evidence to guide best practices in ECMO, the ECMO specialist should not only be responsible 

for managing equipment and supplies but also for daily ECMO rounds, education, etc. 

Though not specifically looking at the multidisciplinary team approach to ECMO, Lui 

and Whitman (2018) discuss supportive evidence for ICUs with full-time onsite provider 

staffing, multidisciplinary rounds, and a safe environment with open communication between 

team members in their endeavor to answer the question of what should be the standard of care in 

cardiac intensive care units. Additionally, Epstein (2014), utilized a review of available literature 

(24 articles) regarding multidisciplinary teams and concludes that the utilization of 

multidisciplinary team management “breaks down communication barriers, improves 

cooperation amongst team members, limits adverse events, improves patient outcomes, decreases 

length of stay, and increases patient satisfaction.” 

Daily Goals Checklists 

Stephens and Bruce (2018) discuss the role and impact of ethicists’ involvement in 

ECMO cases and how a checklist could help improve communication between the team and 

patient/family. They state that in the absence of a collaborative approach wherein good 

communication is present, “team-based dynamics present opportunities for miscommunication 

that, in turn, can have a negative effect on patient care and result in moral distress for the medical 

team” (Stephens & Bruce, 2018, p. 121). Similarly, Courtwright et al. (2016) retrospectively 

reviewed the medical records of ECMO patients and found that most concerns and 

disagreements in the care of ECMO patients relates to appropriate use of any life-sustaining 
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treatment. This finding emphasizes the importance of clear communication in identifying 

milestones that suggest appropriate progress.  

Though not implemented in the ECMO population, Centofanti et al. (2014) implemented 

a daily goals checklist that was used in ICU morning rounds wherein the multidisciplinary team 

perceived an improvement in the management of critically ill patients via the creation of a 

“systematic, comprehensive approach to patient care and by setting individualized daily goals.” 

The team also reported improvement in interprofessional communication and practice noting 

enhanced patient safety and daily progress (Centofanti et al., 2014). The daily goals tool also 

prompted teaching opportunities for multidisciplinary learners (Centofanti et al., 2014). 

Overall themes found within the literature that provide the foundation for and support the 

overarching purpose of this project include utilization of daily rounds, effective communication, 

and a collaborative multidisciplinary team-based approach in the care of the ECMO patient. With 

a foundation based on these concepts, the scope of this project seeks to determine if the 

implementation of a daily goals of care tool in the ECMO patient population further improves 

interprofessional communication and collaboration at Mayo Clinic Hospital Arizona. 

METHODOLOGY 

Design 

Presently, there is no consistent approach to communication of goals in the care of adult 

ECMO patients nor a tool to aid in this process. This DNP project was a quality improvement 

project focused on improving interprofessional communication and collaboration in the care of 

adult ECMO patients though implementation of the ECMO Daily Goals Tool (Appendix B). The 
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project also sought to improve knowledge of the ECMO plan of care. The study period began on 

October 31, 2019, with the goal of use in at least one ECMO patient, preferably more.  

The ECMO Daily Goals Tool was developed based on a rough preliminary version 

developed by one of the ICU physician assistants. This author revised and re-configured the tool 

through collaboration with various members of the interdisciplinary ECMO team and review of 

current ECMO-related orders within the electronic medical record (EMR). A pre- and post-

intervention survey using 5-point Likert scale formatting (Appendix C) was utilized to evaluate 

the primary outcomes of perceived changes in interdisciplinary communication and 

collaboration. Perceived changes in knowledge of the plan of care were assessed as a secondary 

outcome. The survey was developed using themes found in the literature review. 

The pre- and post-surveys (Appendix C) consist of one multiple choice question wherein 

participants choose an answer corresponding with their role in the multispecialty ECMO team in 

addition to a total of fourteen Likert-scale ranking questions relating to concepts of perceived 

communication (n=4), collaboration (n=5), and knowledge related to the ECMO plan of care 

(n=5). The sole difference in pre- and post-implementation survey is the addition of a comment 

field on the post-survey where ECMO staff can note openly any suggestions for improvement or 

any other comments. Based on feedback via surveys following the decannulation of the first 

ECMO patient, suggested changes (if any) were made to the tool with the intent to implement the 

revised tool with the next ECMO patient (i.e., next PDSA cycle). Due to the inability to predict 

the ECMO census and staffing, surveys were unable to be paired for data analysis, a limitation to 

this study.  
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An email containing the recruitment narrative (Appendix D), participant disclosure 

(Appendix E), a copy of the ECMO Daily Goals Tool, and the pre-implementation survey was 

sent out to all core ECMO staff on the evening of October 31, 2019. The intent of the pre-

intervention survey was to assess the current state of communication, collaboration, and 

knowledge of plan of care within the interprofessional ECMO team. Ideally, the survey would 

have stayed open for at least one week to allow for greatest participation in the pre-survey. If 

there was no ECMO patient after one week, the survey would have continued to stay open until 

patient were to be placed on ECMO as a means to increase pre-implementation survey 

participation. The pre-implementation survey period ended once a patient was placed on ECMO 

therapy. The ECMO Daily Goals Tool was used for the duration that a patient was on ECMO. 

After each ECMO decannulation, core ECMO staff who have cared for that patient were sent a 

post-survey intended to re-assess above outcomes.  

Due to the time constraints and limited scope of this project, it was unlikely that a trend 

would be identified or direct-impact observed, but it has been recommended by many ECMO 

staff that efforts on this project continue so that longer-term benefits may have the chance of 

being seen.  

Ideally, implementation of the ECMO Daily Goals Tool in multiple ECMO cases would 

allow for fine-tuning of the tool and adequate evaluation of intended goals. Use in multiple 

ECMO patient cases could be expected to provide better data as each patient situation is unique 

and presents individualized stressors, problems, etc.  
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Plan-Do-Study-Act (PDSA) 

The overarching goal of quality improvement (QI) in healthcare is to enhance safety, 

efficacy, and efficiency. QI utilizes systematic, data-guided activities to bring about immediate 

improvements in health care delivery within a particular setting. Apart from improving patient 

outcomes, QI may also play a vital role in improving provider experience. Although there are 

many QI models that vary in approach and methods, the Plan-Do-Study-Act (PDSA) cycle 

(Figure 1) is a fundamental methodology that accelerates quality improvement and encourages 

continuous activity, evaluation, and experiential learning (AHRQ, 2015). PDSA is useful in 

testing small changes in complex systems, and thus was the quality improvement framework 

used to guide this project as it ultimately allows for refinement and repeated iterations to create 

successful change. 

Consisting of four steps—Plan, Do, Study, and Act—begins with goal identification, 

intervention formulation, definition of success metrics, and plan development. During the “Do” 

phase, the plan is implemented and data is collected. In the “Study” phase, outcomes are 

monitored and analyzed to determine progress and success in addition to problems and areas for 

improvement. A major benefit of PDSA in quality improvement is seen as short-cycle small-

scale tests are coupled with analysis to allow teams to learn from the tests before broadly 

implemented (AHRQ, 2015). The “Act” step completes the cycle by integrating what is learned 

throughout the cycle so that goals, methods, or even the intervention may be adjusted to further 

improve the quality improvement effort and prepare for the next PDSA cycle. 
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In regards to this DNP project, each ECMO patient represented one PDSA cycle. After 

each patient, surveys were analyzed and feedback sought to make improvements to be 

implemented with the next cycle (i.e., next ECMO patient). 

 

FIGURE 1. PDSA cycle. (Derived from Model for Improvement, by the Institute for Healthcare Improvement, 

retrieved from http://www.ihi.org/resources/Pages/HowtoImprove/default.aspx, Copyright 2019) 

Setting 

This DNP project took place at Mayo Clinic Hospital, a 268-bed academic tertiary care 

hospital in Phoenix, Arizona. At this time, the ICU is 30-bed multispecialty unit and is the only 

location to which ECMO patients are admitted and cared for within the hospital.  

Participants 

As aforementioned, in the ICU at Mayo Clinic Hospital in Arizona, the typical care team 

for and ECMO patient includes a cardiothoracic surgeon, cardiothoracic surgery physician 

assistant, intensivist, intensive care advanced practice provider, perfusionist, respiratory 

therapist, ICU bedside nurse, ICU RNES, and ICU pharmacist. Of note, perfusionists are 

healthcare professionals who operate the cardiopulmonary bypass machine during cardiac 
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surgery and are also clinical experts in the use and management of ECMO. Additional staff may 

include congestive heart failure consultant (if VA ECMO), nephrology consultant (if patient 

requires renal replacement therapy), and dietician (if feeding is deemed appropriate). 

Due to the large number of providers involved in each ECMO patient’s care with a 

potential large discrepancy in survey participants pre- and post-implementation, only core 

ECMO team members were surveyed for this project. Core ECMO staff (n=62) include RNES 

(n=33), intensivists (n=11), cardiothoracic surgeons (n=2), critical care advanced practice 

providers (n=7), cardiothoracic surgery advanced practice providers (n=4), and perfusionists 

(n=5). This number did not include any staff out of the country, serving in other interim roles, on 

light duty, or on maternity leave during the study period. 

Only core ECMO team members who cared for the patient during the study period were 

eligible to receive the post-implementation survey. ECMO staff (n=42) eligible included RNES 

(n=16), intensivists (n=9), cardiothoracic surgeons (n=2), critical care advance practice providers 

(n=7), cardiothoracic advanced practice providers (n=3), perfusionists (n=5). 

Participation of individuals of the ECMO team was ultimately optional but highly 

recommended. No incentives were provided for participation just as there were no consequences 

for non-participation.  

Intervention 

This DNP project is focused on implementation of the ECMO Daily Goals Tool 

(Appendix B) as a means to improve interprofessional communication and collaboration. The 

ECMO Daily Goals Tool is a laminated table that displays the pertinent daily goals of care as 

they relate to both the patient and ECMO circuit. The ECMO Daily Goals Tool is kept on the 
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ECMO supply cart until a patient is placed on ECMO. Once a patient is on ECMO, the tool is 

displayed in the patient room in a location that can easily be seen and updated each shift by the 

RNES. The tool should be used in multidisciplinary rounds as a means for comprehensive 

discussion and development of the daily plan of care. If a key stakeholder (i.e., cardiothoracic 

surgeon) is unable to participate in daily rounds, the tool may be updated if any part of the plan 

changes based on further collaboration between the surgeon and intensivist. The RNES is 

ultimately responsible for assuring accuracy of the ECMO Daily Goals Tool.  

Data Collection and Analysis 

Initially, site authorization for implementation of this project was obtained from the 

manager of the intensive care unit (Appendix F). Institutional Review Board (IRB) approval 

from Mayo Clinic Hospital (Appendix H) and the University of Arizona (Appendix G) was 

obtained prior to data collection.  

Qualtrics online survey software was used for data collection and analysis. In 

preparation for data collection, all potential participants’ email addresses were gathered using the 

hospital directory. Once the pre-implementation survey was finalized, an anonymous link was 

generated by Qualtrics online survey software and was sent to all participants along with the 

recruitment narrative and participant disclosure. Once the survey was completed by each 

participant, data was assigned a unique and confidential numerical identifier and stored in a 

single secure format through the Qualtrics secure data center (Qualtrics, 2017).  

Survey questions (Appendix C) regarding perceptions of interprofessional 

communication and collaboration in addition to knowledge of the plan of care pre- and post-

implementation of the ECMO Daily Goals Tool utilize Likert scale formatting. In this survey, 
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“strongly agree” was given a score of “1,” “somewhat agree” was given a score of “2,” “neither 

agree nor disagree” was given a score of “3,” “somewhat disagree” was given a score of “4,” and 

“strongly disagree” was given a score of “5.” In contrast to the pre-implementation survey and 

due to the unpredictability and variable volume of ECMO patients at any given time, individual 

ECMO staff who receive the post-implementation survey were automatically selected based on 

their direct involvement in an ECMO patient’s care. As aforementioned, this was a limitation as 

survey responses could not be paired for data analysis. Participation of individuals of the ECMO 

team was ultimately optional but highly recommended. No incentives were provided for 

participation.  

Data collection started on the evening of October 31, 2019, when the pre-survey was 

emailed to the ECMO team. Ideally the survey would have remained open for at least one week 

to gain as many responses as possible. However, a patient was placed on veno-venous (VV) 

ECMO on the afternoon of November 6, 2019, so the survey was closed early in order to allow 

the ECMO Daily Goals Tool to be implemented as the ECMO census is very unpredictable. In 

addition, due to the uncertainty of when this patient would be able to be weaned from ECMO 

therapy as patients on VV ECMO typically have longer “run times” than those on veno-arterial 

(VA) ECMO, on day 12 of ECMO support (November 18, 2019), the decision was made to send 

the post-implementation survey to any staff who cared for this patient up to that point. The post-

implementation survey was open until end of day on November 27, 2019.  

Descriptive statistics were used to score and analyze Likert-sale survey questions via 

Qualtrics online data analysis tools. Specifically, the mean and standard deviation of each 

Likert item of the pre- and post-implementation surveys were compared and analyzed. 
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Ethical Considerations 

Three essential principles relevant to the ethics of human subject research and that guide 

the planning and implementation of such studies include respect for persons, beneficence, and 

justice.  

Respect for Persons 

Respect for persons incorporates two ethical considerations: that individuals should be 

treated as autonomous agents, and that persons with diminished autonomy are entitled to 

protection (Office for Human Research Protections, 2018). Essentially, we must acknowledge 

autonomy give weight to the opinions and choices of individuals who are capable of deliberation 

and decision making whilst protecting those whose autonomy is diminished because of illness, 

mental disability, or circumstances that severely restrict liberty (OHRP, 2018). “In most cases of 

research involving human subjects, respect for persons demands that subjects enter into the 

research voluntarily and with adequate information” (OHRP, 2018). For this DNP project, an 

email about the project was sent to all cardiothoracic surgeons, intensivists, advanced practice 

providers, RNES, and perfusionists (i.e., the ECMO team). Participation in pre- and post-surveys 

was purely voluntary with no consequences for refusal to participate.  

Beneficence 

The ethical principle of beneficence not only refers to respect of a person’s decisions 

including protection from harm, but also that efforts to secure their well-being are made. Two 

general rules have been devised as complementary expressions of beneficent actions: do no 

harm, and maximize possible benefits and minimize possible harms (OHRP, 2018). This DNP 

project sought to do good for patients via improving communication and coordination between 
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ECMO team members. There were no perceived harms to patients nor ECMO staff in 

implementing the ECMO Daily Goals Tool. 

Justice 

The ethical principle of justice refers to the equal or comparative treatment of individuals. 

Justice demands that the benefits and burdens of research are equally dispersed and that no 

individual or population is open to risks of injury while others receive the benefits (OHRP, 

2018). Potential benefits including improvements in patient safety as a result of improved 

interprofessional communication and collaboration from this DNP project may affect any and all 

ECMO patients without discrimination going forward. Since there are no published studies or 

projects about daily goals of care tools in the ECMO population, this project has the potential, 

through publication and presentation, to be shared with other professionals and ECMO centers 

which may encourage a similar quality improvement effort to enhance care of ECMO patients 

nationally and internationally. 

RESULTS 

Data Analysis and Outcomes 

The pre-implementation survey (Appendix C) was sent via email to all eligible 

participants (n=62) the evening of October 31, 2019. The survey remained open for just over six 

days, ending early on November 6, 2019, as a patient was placed on ECMO support. Question 1 

of both surveys sought to determine the distribution of participation of core ECMO team 

members. The pre-survey was completed by 29% of core ECMO staff (n=18) including one 

intensivist, one cardiothoracic surgery advanced practice provider, three perfusionists, and 13 
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RNES (Figure 2). Two pre-surveys were eliminated from the data set as only the first question 

regarding role was answered. 

The post-implementation survey (Appendix C) was sent to eligible participants (n=42) on 

November 18, 2019. The post-survey remained open for an additional two days until the end of 

the day on November 27, 2019, due to poor participation. A reminder email to complete the post-

survey was sent to eligible participants on November 25, 2019, to encourage participation. The 

post-implementation survey was completed by 36% of ECMO staff (n=15) including two 

intensivists, one cardiothoracic advanced practice provider, one critical care advanced practice 

provider, two perfusionists, and nine RNES, all of whom provided direct care for the ECMO 

patient (Figure 2). One post-survey was eliminated from the data set as only the first question 

regarding role was answered. 

Of note, most participants chose to answer all survey questions, however, there are a few 

questions that not every participant answered. This is noted within the pre-implementation and 

post-implementation survey data presented. 
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FIGURE 2. Pre- and post-implementation survey distribution of participants. 

The core survey questions utilized a Likert scale format where “strongly agree” is a “1,” 

“somewhat agree” is a “2,” “neither agree nor disagree” is a “3,” “somewhat disagree” is a “4,” 

and “strongly disagree” is a “5.” Questions were divided into the categories of communication, 

collaboration, and knowledge related to the ECMO plan of care as they pertain to the overall 

goals of this project. The category of communication contained four statements while the 

categories of collaboration and knowledge of the ECMO plan of care contained five statements 

for rating. Ultimately, the results of the pre- and post-implementation survey were compared 

using descriptive statistics.  

Communication 

Question 2 of the pre- and post-implementation survey contained four Likert items (a, b, 

c, & d) aimed at assessing the current state of communication as it relates to care of the ECMO 
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patient as well as any perceived improvements following implementation of the ECMO Daily 

Goals Tool (Figures 3, 4, 5, & 6). 

 

FIGURE 3. Pre- and post-implementation survey results: Question 2a. 

Question 2a assesses the degree to which ECMO team members perceive that specific 

goals (patient & ECMO related) for the ECMO patient are adequately communicated each shift 

during handoff. Most respondents in the pre-survey answered “somewhat agree” (n=10/18) while 

in the post-survey, most answered either “strongly agree” (n=7/15) followed closely by 

“somewhat agree” (n=6/15). In the post-survey, less participants responded with answers of 

“neither agree nor disagree” (n=1/15) and “somewhat disagree” (n=1/15). No participants in 

either survey answered “strongly disagree.” The pre-implementation survey mean was 2.28 with 

standard deviation (SD) 0.93. The post-implementation survey mean was 1.73 with SD of 0.85. 
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FIGURE 4. Pre- and post-implementation survey results: Question 2b. 

Question 2b assesses the degree to which ECMO team members perceive that specific 

goals (patient & ECMO related) for the ECMO patient are developed and adequately 

communicated each shift during interdisciplinary rounds. In the pre-implementation survey 

question, most participants said they “somewhat agree” (n=10/18) with very few who “strongly 

agree” (n=2/18). Five participants chose “somewhat disagree” and one was neutral. In the post-

survey, most participants said they “somewhat agree” (n=7/14); however, more chose “strongly 

agree” (n=5/14) and none disagreed compared to the pre-survey. No participants “strongly 

disagree[d]” in either survey. The pre-implementation survey mean for this question was 2.50 

with SD 1.01. The post-implementation survey mean was 1.79 with SD of 0.67. 
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FIGURE 5. Pre- and post-implementation survey results: Question 2c. 

Question 2c assesses the degree to which ECMO team members perceive that 

communication between members of the interdisciplinary ECMO team needs improvement. In 

this pre-implementation survey question, a majority of participants chose “strongly agree” 

(n=7/18) and “somewhat agree” (n=8/18) while few said “neither agree nor disagree” (n=2/18) or 

“somewhat disagree” (n=1/18). In the post-survey, there was a shift from “somewhat agree” 

(n=4/14) to “strongly agree” (n=8/14). While two participants answered “neither agree nor 

disagree” and “somewhat disagree,” none in either survey “strongly disagree[d].” The pre-

implementation survey mean for this question was 1.83 with SD of 0.83. The post-

implementation survey mean was 1.64 with SD of 0.89. 
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FIGURE 6. Pre- and post-implementation survey results: Question 2d. 

Question 2d assesses the degree to which ECMO team members perceive that utilization 

of a visual daily goals tool would be helpful in ensuring consistent communication of daily 

(patient and ECMO related) goals. For this Likert item, most pre-implementation survey 

participants responded that they “strongly agree” (n=9/18) and “somewhat agree” (n=7/18). Two 

pre-survey participants responded “neither agree nor disagree” and “somewhat disagree.” Most 

post-implementation survey respondents again answered “strongly agree” (n=7/14) and 

“somewhat agree” (n=4/14). There was a slight increase in “somewhat disagree” responses in the 

post-survey (n=3/14). No participants in either survey answered “strongly disagree.” The pre-

implementation survey mean for this question was 1.67 with SD of 0.82. The post-

implementation survey mean was 1.93 with SD of 1.16. 
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Collaboration 

Question 3 of the pre- and post-implementation survey contained five Likert items (a, b, 

c, d & e) aimed at assessing the current state of collaboration as it relates to care of the ECMO 

patient as well as any perceived improvements following implementation of the ECMO Daily 

Goals Tool (Figures 7, 8, 9, 10, & 11).  

 

FIGURE 7. Pre- and post-implementation survey results: Question 3a. 

Question 3a assesses the degree to which ECMO team members perceive that care of 

ECMO patients is a collaborative effort. Pre-survey respondents almost unanimously “strongly 

agree” (n=15/18). Two respondents “somewhat agree” while one “somewhat disagree[s].” 

Comparable to the pre-survey, most post-survey participants “strongly agree” (n=12/14) and 

otherwise “somewhat agree” (n=2/14). No participants in either survey answered “strongly 
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disagree.” The pre-implementation survey mean for this question was 1.28 with SD of 0.73. The 

post-implementation survey mean was 1.14 with SD of 0.35. 

 

FIGURE 8. Pre- and post-implementation survey results: Question 3b. 

Question 3b assesses the degree to which ECMO team members perceive that 

collaboration between members of the interdisciplinary ECMO team in the care of each patient is 

optimal. Pre-survey responders mostly “strongly agree” (n=8/18) and three participants 

“somewhat agree.” One participant is neutral and two “strongly disagree.” The number of pre- 

and post-survey participants who chose “somewhat disagree” did not change (n=3). Post-survey 

responses were spread out, with most choosing “strongly agree” (n=6/14) while three responded 

“somewhat agree,” two chose “neither agree[ing] nor disagree[ing]” and three chose “somewhat 

disagree.” No participants in either survey answered “strongly disagree.” The pre-
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implementation survey mean for this question was 2.29 with SD of 1.49. The post-

implementation survey mean was 2.14 with SD of 1.19. 

 

FIGURE 9. Pre- and post-implementation survey results: Question 3c. 

Question 3c assesses the degree to which ECMO team members perceive that current 

methods of goal development in the plan of care of ECMO patients need work. The number of 

participants responding “strongly agree” and “somewhat agree” were the same pre-

implementation and post-implementation (n=6 & n=5 respectively). There were more 

participants in the pre-survey who “neither agree[d] nor disagree[d]” (n=5/18) and two who 

“somewhat disagree.” In the post-survey, one participant “strongly disagree[d]” (n=1/14). The 

pre-implementation survey mean for this question was 2.17 with SD of 1.01. The post-

implementation survey mean was 1.93 with SD of 1.10. 
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FIGURE 10. Pre- and post-implementation survey results: Question 3d. 

Question 3d assesses the degree to which ECMO members perceive that a structured, 

individualized approach to the creation of goals for ECMO patients using a daily goals tool is 

desirable. Pre-implementation survey responses were weighted toward “somewhat agree” 

(n=10/18) followed by “strongly agree” (n=6/18). Two pre-survey participants “somewhat 

disagree[d].” Post-implementation survey responses favored “strongly agree” (n=9/14) followed 

by “somewhat agree” (n=4/14). No post-survey participants answered “somewhat disagree,” and 

none from either group answered “strongly disagree.” The pre-implementation survey mean for 

this question was 1.89 with SD of 0.87. The post-implementation survey mean was 1.43 with SD 

of 0.62. 
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FIGURE 11. Pre- and post-implementation survey results: Question 3e. 

Question 3e assesses the degree to which ECMO team members perceive that using a 

daily goals tool individualizes each patient’s plan of care, sparks discussion between team 

members, and promotes learning opportunities. Pre-implementation participants equally 

“strongly agree” (n=8/18) and “somewhat agree” (n=8/18). One pre-survey respondent “neither 

agree nor disagree[s].” An equal number of pre- and post-survey participants “somewhat 

disagree” (n=1). Most post-implementation participants “strongly agree” (n=8/14) while fewer 

“somewhat agree” (n=3/14) and “neither agree nor disagree” (n=2). No participants from either 

group responded “strongly disagree.” The pre-implementation survey mean for this question was 

1.72 with SD of 0.80. The post-implementation survey mean was 1.71 with SD of 0.96. 



 

 

 

 

44 

Knowledge Related to the ECMO Plan of Care 

Question 4 of the pre- and post-implementation survey contained five Likert items (a, b, 

c, d & e) aimed at assessing the current state of knowledge of the ECMO plan of care as well as 

any perceived improvements following implementation of the ECMO Daily Goals Tool (Figures 

12, 13, 14, 15 & 16).  

 

FIGURE 12. Pre- and post-implementation survey results: Question 4a. 

Question 4a assesses the degree to which ECMO members perceive that there is a 

consistent, comprehensive approach to goal planning for ECMO patients. Pre-implementation 

survey results were centered on “somewhat disagree” (n=11/18). “Somewhat agree” and “neither 

agree nor disagree” had an equal number of pre-survey responses (n=3). One participant in both 

pre- and post-survey groups “strongly disagree.” Post-implementation participants are closely 

split between “somewhat agree” (n=5/14) and “somewhat disagree” (n=6/14). Post-
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implementation, however, the number of respondents answering “strongly agree” (n=1/14) and 

“somewhat agree” (n=5/14) did increase compared to pre-implementation. The pre-

implementation survey mean for this question was 3.56 with SD of 0.83. The post-

implementation survey mean was 3.07 with SD of 1.16. 

 

FIGURE 13. Pre- and post-implementation survey results: Question 4b. 

Question 4b assesses the degree to which ECMO members perceive that the plan of care 

varies each shift making it difficult to always know the plan. A majority of pre-implementation 

survey participants responded “strongly agree” (n=12/18) and “somewhat agree” (n=4/18). Two 

participants “somewhat disagree[d].” Post-implementation survey participants were closely split 

between “strongly agree” (n=7/14) and “somewhat agree” (n=5/14). In the post-survey group, 

one participant chose “neither agree nor disagree.” Although one participant chose “somewhat 

disagree” in the post-survey, this was actually less than in the pre-survey group. No participants 
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from either group responded “strongly disagree.” The pre-implementation survey mean for this 

question was 1.56 with SD of 0.96. The post-implementation survey mean was 1.71 with SD of 

0.88. 

 

FIGURE 14. Pre- and post-implementation survey results: Question 4c. 

Question 4c assesses the degree to which at any given time, members of the ECMO team 

feel confident speaking to the goals of care for the ECMO patient. Results were largely similar 

between pre- and post-implementations surveys. Most respondents in both groups “somewhat 

agree” (n=9). An equal number of pre- and post-survey participants “strongly agree” (n=3) or 

“somewhat disagree” (n=2). Four participants in the pre-survey “neither agree nor disagree[d].” 

No participants from either group responded “strongly disagree.” The pre-implementation survey 

mean for this question was 2.28 with SD of 0.87. The post-implementation survey mean was 

2.07 with SD of 0.88. 
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FIGURE 15. Pre- and post-implementation survey results: Question 4d. 

Question 4d assesses the degree to which ECMO team members perceive that they are 

usually on the same page regarding daily goals. Pre- and post-implementation results are closely 

split between “somewhat agree” (n=6/18) and “somewhat disagree” (n=7/18). Three participants 

in the pre-survey group “strongly disagree.” In both pre- and post-survey groups, two 

participants are neutral or “neither agree nor disagree.” In the post-implementation survey, no 

respondents “strongly disagree,” and two “strongly agree” where in the pre-survey there had 

been none. In addition, two less participants “somewhat disagree.” The pre-implementation 

survey mean for this question was 3.39 with SD of 1.11. The post-implementation survey mean 

was 2.71 with SD of 1.10. 
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FIGURE 16. Pre- and post-implementation survey results: Question 4e. 

Question 4e assesses the degree to which ECMO team members perceive that utilizing a 

daily goals tool aids in improving knowledge of the plan of care of ECMO patients. Pre-

implementation survey responses favored “somewhat agree” (n=9/18) with “strongly agree” 

(n=6/18) following in favorability. Three pre-survey respondents and two post-survey “neither 

agree nor disagree[d].” Post-implementation survey results shifted to favor “strongly agree” 

(n=9/14) as seen in the decrease of “somewhat agree” (n=3/14) responses. No participants 

disagreed by choosing “somewhat disagree” or “strongly disagree.” The pre-implementation 

survey mean for this question was 1.83 with SD of 0.69. The post-implementation survey mean 

was 1.50 with SD of 0.73. 
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Comments and Suggestions 

In addition to pre-survey questions, the post-implementation survey contained an 

additional question consisting of a text box where participants were encouraged to leave any 

comments and suggestions for improvement. Table 1 contains all anonymous comments that 

were transcribed exactly as submitted through the survey software. 

TABLE 1. Post-implementation survey results: Comments and suggestions. 

Q5: Please write any comments or recommendations for improvement below 

ECMO Team Member Comment 

RN ECMO Specialist 
I think the tool is helpful. It’s our job to utilize it more. I think if we utilized it 

more it could be more helpful. 

RN ECMO Specialist 

I did not see this board utilized beyond nursing updating it. Providers did not 

refer to it - this includes CCS, CTS surgeons, cardiology etc. I agree that there 

is not a current comprehensive and collaborative development of the plan of 

care for these patients, however, the ECMO RN writing down current settings 

etc. isn't exactly developing a plan of care. The plan is guided by CCS rounds 

and CTS bedside rounds and then reflected on the board. It did not seem to 

guide planning or interventions in my experience. 

Perfusionist 
We should try to ensure that the new tool is being discussed at each shift change 

and utilized during rounds every time. 

RN ECMO Specialist 
I think the tool is excellent and helps the RN and Perfusionist immensely. 

Physicians from both ICU and CTS could utilize the tool more  

Perfusionist 

I found the Daily Goals Poster useful in generating an action plan for the 

ECMO specialist during evening shift change when perfusion was not required 

to stay in-house for the night. 

Based on the comments and feedback left from five ECMO team members, the ECMO 

Daily Goals Tool is perceived as helpful and useful, but could be utilized more by all members 

of the team. One perfusionist suggested that utilizing the tool at each shift change and during 

rounds every time should be the goal. One RNES verbalized not seeing the ECMO Daily Goals 

Tool utilized more than just during RNES handoff but recognizes the lack of current method of 

developing a collaborative and comprehensive plan of care. It is noted by one perfusionist that 
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the ECMO Daily Goals Tool is especially helpful during evening shift change when perfusion 

isn’t always required to stay in the hospital for the night.  

DISCUSSION 

This quality improvement project sought to improve communication, collaboration, and 

knowledge of the ECMO plan of care through development and implementation of the ECMO 

Daily Goals Tool in the ICU at Mayo Clinic Arizona. The tool was successfully developed 

through collaboration with various members of the interdisciplinary ECMO team.  

Communication 

The first question about communication sought to determine to what degree ECMO team 

members perceive that ECMO related goals are communicated adequately each shift during 

hand-off. The post-implementation survey revealed an increase in the number of participants 

who “strongly agree” and a decrease in those who were neutral or “somewhat disagree[d].” The 

post-implementation survey mean favorably decreased from 2.28 to 1.73 which is explained by 

the increase in the post-survey response “strongly agree” indicating that ECMO team members 

think communication of ECMO related goals is better as a result of using the ECMO Daily Goals 

Tool. The pre- versus post-implementation survey standard deviation also decreased from 0.93 to 

0.85 indicating less variation and tighter agreement scores.  

The second question regarding communication sought to determine to what degree 

ECMO team members perceive that specific goals for the ECMO patient are developed and 

adequately communicated each shift during interdisciplinary rounds. Again, the post-

implementation survey revealed an increase in the number of participants who “strongly agree” 

and a decrease in those who “somewhat disagree.” This is manifested in the pre- vs. post-
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implementation survey mean, which decreased from 2.50 to 1.79 indicating that participants 

think that development and communication of goals is better after using the ECMO Daily Goals 

Tool. The decrease in standard deviation is even more pronounced (1.01 to 0.67) indicating 

much less variation in scores pre-survey versus post-survey. 

The third question regarding communication sought to determine to what degree ECMO 

team members think that communication between members of the interdisciplinary ECMO team 

needs improvement. Pre- and post-implementation survey results were negligible as 

demonstrated by little change in pre- and post-survey mean (1.83 vs. 1.64) and standard 

deviation (0.83 vs. 0.89). In this study, despite use of the ECMO Daily Goals Tool, there is still a 

perceived need for improvement in communication. 

The fourth question regarding communication sought to determine to what degree ECMO 

team members perceive that utilization of a visual daily goals tool would be helpful to ensure 

consistent communication of daily goals. Pre- and post- implementation results varied mostly in 

regards to the number of respondents who chose “somewhat disagree” in the post-survey. This 

likely caused most of the increase in mean pre- and post-survey (1.67 to 1.93) indicating that 

participants don’t think a visual daily goals tool is helpful in ensuring consistent communication 

which is an interesting finding and one that begs further exploration. Perhaps the time-limitations 

of this project restricted participants views of the tool’s usability in regards to ensuring consistent 

communication of goals. Post-survey standard deviation was higher compared to the pre-survey 

(1.16 vs. 0.82) indicating more variation and less agreement in scores post- versus pre-survey.  
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Collaboration 

The first question about collaboration sought to assess the degree to which ECMO team 

members perceive that care of ECMO patients is a collaborative effort. Post-implementation 

there was an increase in participants who responded with “strongly agree” and less who 

responded “neither agree nor disagree” and “somewhat disagree.” A decrease in mean and 

standard deviation from pre-survey (1.28 and 0.73 respectively) to post-survey (1.14 and 0.35 

respectively) indicates that there is a perceived improvement in collaboration after 

implementation of the ECMO daily goals tool and a notable decrease in variation. 

The second question about collaboration sought to assess the degree to which 

collaboration between members of the interdisciplinary ECMO team is perceived as optimal. 

Pre- and post-implementation, most “strongly agree”; however, there is no notable change in 

mean (2.29 vs. 2.14) to suggest that ECMO team members feel that collaboration is sub-optimal. 

Standard deviation decreased in the post-survey indicating more consensus and less variation in 

responses. 

The third question about collaboration sought to assess the degree to which ECMO team 

members perceive that current methods of goal development for ECMO patients need work. Pre- 

and post-implementation survey responses did not change much which is seen by the negligible 

change in mean (2.17 to 1.93 respectively) and standard deviation (1.01 to 1.10 respectively). 

Despite implementation of the ECMO Daily Goals Tool, ECMO staff feel that methods of goal 

development for ECMO patients requires more work. 

The fourth question about collaboration sought to assess the degree to which ECMO 

members perceive that a structured, individualized approach to the creation of goals for ECMO 
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patients using a daily goals tool is desirable. Post-implementation, there was an increase in 

participants who “strongly agree” and a decrease in those who “somewhat disagree.” This is seen 

in the pre- and post-survey mean which decreased from 1.89 to 1.43 indicating that the ECMO 

Daily Goals Tool provides the structured, individualized approach to goal creation desired by 

ECMO team members. Standard deviation also decreased from 0.87 to 0.62 indicating less 

variation in responses. 

The fifth question about collaboration sought to assess the degree to which the ECMO 

team members perceive that using a daily goals tool individualizes each patient’s plan of care, 

sparks discussion between team members, and promotes learning opportunities. The pre- and 

post-implementation survey mean is largely unchanged (1.72 and 1.71) while standard deviation 

actually increased (0.80 and 0.96) indicating less agreement and increased variation in scores. 

Overall, based on survey responses, participants don’t feel that the ECMO daily goals tool 

sparked discussion between team members nor promoted learning opportunities.  

Knowledge Related to the ECMO Plan of Care 

The first question regarding knowledge of the ECMO plan of care assesses the degree to 

which ECMO members perceive that there is a consistent, comprehensive approach to goal 

planning for ECMO patients. The pre-implementation survey revealed that a majority of 

participants disagreed and did not feel that there is currently a consistent, comprehensive 

approach to goal planning for ECMO patients. The post-implementation survey shows a decrease 

in the number of participants who disagree, shifting responses somewhat more towards “strongly 

agree” and “somewhat agree.” This is supported by the decrease in mean from 3.56 to 3.07, 

which lends us to believe that there is an improvement in consistent and comprehensive goal 
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planning using the ECMO Daily Goals Tool. In contrast, the standard deviation increased post-

survey from 0.83 to 1.16, which shows increased variability in responses that is seen in the 

survey results. 

The second question regarding knowledge of the ECMO plan of care assesses the degree 

to which ECMO members perceive that the plan of care varies each shift. In the pre-

implementation survey, “strongly agree” was the predominant response. Post-implementation, 

this number decreased although the number of participants that disagree did not conversely 

increase. Both the pre- and post-implementation means (1.56 & 1.71 respectively) and standard 

deviations (0.96 & 0.88 respectively) have insignificant changes indicating that no improvement 

has been made with the ECMO Daily Goals Tool in creating consistency in the plan of care. 

The third question regarding knowledge of the ECMO plan of care assesses the degree to 

which ECMO team members feel confident speaking to the goals of care for the ECMO patient. 

The only difference in respondent answers pre-and post-implementation was that four ECMO 

team members had neutral response in the pre-survey; otherwise, numbers of participants who 

“strongly agree,” “somewhat agree,” and “somewhat disagree” were exactly the same. The pre-

survey mean was likely a little higher as there were more participants, and they answered 

“neither agree nor disagree.” Pre- and post-survey means and standard deviations were not 

notably different. Thus, the ECMO Daily Goals Tool did not help ECMO team members feel 

more confident speaking to the goals of care for their patient. 

The fourth question regarding knowledge of the ECMO plan of care assesses the degree 

to which ECMO team members perceive that they are usually in agreement regarding daily 

goals. In the pre-implementation survey, a majority of participants “somewhat disagree” and 
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“strongly disagree.” Post-implementation, the number of participants that “somewhat disagree” 

decreases, and the number that “strongly agree” increases. Post-implementation, the mean 

decreases from 3.39 to 2.71 indicating that ECMO team members are more in agreement 

regarding daily goals with use of the ECMO Daily Goals Tool. Standard deviation remained 

largely the same pre- and post-implementation (1.11 vs. 1.10). Interestingly, a notable number of 

participants in the pre-survey “somewhat agree.” It would be fascinating to look into this 

question more to determine where the split of opinion lies. 

The fifth question regarding knowledge of the ECMO plan of care assesses the degree to 

which ECMO team members perceive that utilizing a daily goals tool aids in improving 

knowledge of the plan of care. Post-implementation, results shifted from “somewhat agree” to 

“strongly agree.” There was also one less participant who was neutral. This is evidenced by a 

decrease in the pre- and post-survey means from 1.83 to 1.50. There was largely no change in 

standard deviation. Based on this data, ECMO team members think knowledge of the plan of 

care is improved when using the ECMO Daily Goals Tool.  

Overall, this quality improvement project achieved its objectives and ultimately found 

that the implementation of the ECMO Daily Goals Tool led to an improvement in collaboration 

and the development and communication of ECMO-related goals, a more consistent and 

comprehensive approach to goal planning, a structured and individualized approach to goal 

creation, and improved knowledge of the plan of care.  

Comments and Recommendations 

Based on the five free text responses, the ECMO Daily Goals Tool is perceived as helpful 

and useful, but could be utilized more by all members of the team. The project was time-limited 
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(implementation from November 6, 2019 to November 18, 2019) and limited to one patient. As a 

result, perceptions of inconsistent use are not surprising. Use of the ECMO Daily Goals Tool for 

merely 12 days is not enough time to acquire buy-in from all core ECMO team members nor 

create consistent change. In addition, this author was unable to be present each day for the 

duration of the study to encourage consistent use during rounds, handoff, and as needed. 

Furthermore, one comment stated specifically how both cardiothoracic and critical care 

physicians could better utilize the ECMO Daily Goals Tool. Based on this feedback and looking 

at the limited survey responses from these participant sub-populations, it would be helpful to 

interview some, if not all, of the intensivists and cardiothoracic surgeons for feedback and 

suggestions in order to understand what changes could make use of the ECMO Daily Goals Tool 

more successful, especially as its success is very dependent on support and adoption by these key 

stakeholders. Further feedback should also be sought out with regards to the design of the ECMO 

Daily Goals Tool itself and updated to be re-implemented in another PDSA cycle with another 

patient. With another PDSA cycle, interviews could be used to help enrich data to continue to 

make utilization of the ECMO Daily Goals Tool and the tool itself better. 

Impact of Results on Practice 

Literature relating to the use of checklists or goals of care tools in ECMO are extremely 

limited to non-existent. However, literature supporting the concepts of interprofessional 

communication, collaboration, a team-based approach to patient care, and the use of an ICU 

daily goals checklist are plentiful especially within the critical care setting. These indispensable 

concepts were used to provide a foundation on which to build the case for the use of an ECMO 
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Daily Goals Tool with the ultimate goal to better communication, collaboration, knowledge of 

the plan of care, and guide ECMO patient care at Mayo Clinic Hospital in Arizona. 

Based on the results of this limited quality improvement project, there is evidence of 

success that using the ECMO Daily Goals Tool improves communication, collaboration, and 

knowledge of the plan of care to support continued use and improvement through further PDSA 

cycles. With more time, this project has the ability to further improve communication, 

collaboration and knowledge within the ECMO team, which eventually could impact patient 

outcomes.  

Sustainability 

The key to sustainability for this project is stakeholder buy-in. Although it is a challenge 

to gain the buy-in from all 62+ core ECMO team members initially, support from the intensivists 

and cardiothoracic surgeons as ECMO team leaders is essential. At this time, although the 

cardiothoracic surgeons did not complete the surveys nor provide formal comments, they have 

voiced their support of this project. During the study period, a new cardiothoracic surgeon started 

his job and was excited about the ECMO Daily Goals Tool. Though he was not able to 

participate in the pre- and post-implementations surveys, he voiced his support and stated he will 

continue to be an advocate for use of the tool. 

Continued use will also help sustainability. Change is hard, but the more something is 

used and perceived to be useful, the more likely it is to be adopted. With more uses and 

interviewing/surveying of staff, the ECMO Daily Goals Tool can continue to be improved upon 

so that ECMO team members are more likely to use it. Ultimately and hopefully, with enough 
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buy-in from ECMO leadership and staff in addition to ICU leadership, use of the ECMO Daily 

Goals Tool will become a standard and expectation. 

Mayo Clinic is currently expanding, and a new patient tower and other additions are 

being built. With this expansion, the ICU room will be larger and have a white board in addition 

to a Smart Board interactive white board. Having the ability to use a Smart Board to display and 

update the ECMO Daily Goals Tool might also be a way to promote sustainability longer-term.  

Theoretical Framework Application 

Throughout the development and execution of this project, interactive team cognition 

theory has been incorporated as much as possible in order to improve communication, 

collaboration, and knowledge of the plan of care within the ECMO team. Interactive team 

cognition theory describes how team cognition emerges as both the process and product of 

effective collaboration and performance (Cooke, Gorman, Myers, & Duran, 2012). Difficulties 

and failures in team decision making can result from communication and collaboration 

deficiencies amongst team members. Although still a work in progress, based on survey data 

collected, implementation of the ECMO Daily Goals Tool has already begun showing 

improvements in ECMO team communication and collaboration ultimately improving team 

cognition. 

Additionally, the concepts of patient safety and quality and human factors engineering 

supplemented the framework for this DNP project. ICU patients (and especially those on ECMO) 

represent a very vulnerable population. Because their care is complex and requires multiple 

disciplines and varied sources of information with numerous activities performed, there is an 

increased risk and impact of medical errors (Carayon & Wood, 2010). Through demonstrated 
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improvements in communication and collaboration, the ECMO Daily Goals Tool seeks to 

improve patient safety and quality in this susceptible patient population. Increased use of the tool 

as a checklist in rounds  

The intent of the ECMO Daily Goals Tool is not only to act as a visual for patient goals, 

but also to be used as a checklist during interdisciplinary rounds so that critical information is 

communicated and a comprehensive plan is developed. Rooted in human factors engineering 

principles, the use of checklists is one example of one standardized process that can be 

implemented as a safety measure. “[Checklists] have played a major role in some of the most 

significant successes achieved in the patient safety movement” (AHRQ, 2019b). Through use of 

the ECMO Daily Goals Tool as a rounding checklist, improvements in patient safety may also be 

seen.  

Strengths and Limitations 

Strengths  

The idea for this project was discussed and agreed upon by the ECMO Workgroup, which 

consists of the ECMO Director (also a cardiothoracic surgeon), ECMO Coordinator (Manager of 

Perfusion), ICU Director (Intensivist), and ICU nursing leadership. The primary aim of this 

quality improvement project was to improve communication and collaboration within the 

interdisciplinary ECMO team. The secondary aim of this project was to improve knowledge of 

the ECMO plan of care. The pre- and post- implementation survey design of this project 

provided a simple framework through which the aims could be assessed and analyzed. Key 

stakeholders were also involved in development and revision of the ECMO Daily Goals Tool 

before implementation. Education regarding the project was limited to email so that no additional 
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time had to be spent by participants in training. Contact information was provided for any 

additional questions or concerns and was utilized by a couple individuals for clarification. 

Limitations 

Despite a relatively large sample size for the pre-survey (n=62), there was only a 29% 

response rate (n=18). This was likely due to the short pre-survey window. Due to the 

unpredictability of the ECMO census, the survey had to be stopped at just short of one week. 

This was not optimal, but necessary in order to ensure adequate time for implementation and 

post-implementation follow up. Additionally, ECMO team members eligible for the post-survey 

was much less as not everyone on the team is on duty when a patient gets initiated on ECMO. 

The post-survey was open for one week, but required extension for two days due to poor 

response rate. The post-survey response rate after nine days was 36% and was closed at that 

time. Some 15 participants out of 42 eligible responded to the post-survey. Ultimately, there 

were fewer post-implementation survey responses than pre-implementation survey responses, 

which limited comparison. Furthermore, due to the unpredictability of ECMO census, staff and 

their schedules, there was no way to design this study for paired pre- and post-test results, which 

is another limitation. Finally, although this author was actually working on the day the patient 

was placed on ECMO, there was no way I could be present every day to ensure use of the ECMO 

Daily Goals Tool during rounds and at handoff.  

Dissemination and Future Implications for Practice 

The results of this project will be shared with both the ECMO team and ICU nursing staff 

in the intensive care unit at Mayo Clinic Hospital. By sharing results with staff, the aim is to 

increase discussion around use of the ECMO Daily Goals Tool as a means to improve 
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communication and collaboration in the care of adult ECMO patients. Based on current 

feedback, informal presentation of this project and the ECMO Daily Goals Tool is likely to occur 

within the Mayo Clinic Enterprise to see if it is something that should be adopted from an 

enterprise level. Lastly, after further revision and implementation with other patients, it would 

likely be beneficial to present at an ECMO conference in order to disseminate the tool, which 

could be used or adopted by other ECMO centers as there is nothing like it to date. 

Conclusions and Recommendations 

ECMO provides temporary life support to an especially vulnerable subset of ICU patients 

with severe cardiogenic shock or refractory respiratory failure. Due to the complexities inherent 

to care of the ECMO patient, there is an increased risk and impact of medical errors that can 

result from team communication and collaboration deficiencies that lead to failures in team 

decision making. Effective communication and collaboration between healthcare providers, 

therefore, is essential to delivering high quality collaborative care. There are no existing daily 

goals tools documented within ECMO literature to date, and no currently utilized method to 

encourage comprehensive and collaborative plan of care development at Mayo Clinic Arizona. 

This quality improvement project ultimately studied the implementation of the ECMO Daily 

Goals Tool via pre- and post-implementation surveys. Based results of this project, use of the 

ECMO Daily Goals Tool can improve communication, collaboration, and knowledge of the plan 

of care. With more time, this project has the ability to more definitively and further improve 

communication, collaboration and knowledge within the ECMO team which could also impact 

patient outcomes. 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Abrams, D., 

Garan, A.R., 

Abdelbary, A., 

Bacchetta, M., 

Bartlett R.H., 

Beck, J., 

Belohlavek, J., 

Chen, Y., Fan, E., 

Ferguson, N.D., 

Fowles, J., Fraser, 

J., Gong, M., et al.  

 

Position paper for 

the organization of 

ECMO programs 

for cardiac failure 

in adults 

(2018) 

 

Purpose: To 

highlight key 

aspects of care 

delivery, with the 

goal of codifying 

the current use of 

this rapidly growing 

technology. 

 

Many practices in 

the care of patients 

with cardiogenic 

shock aren’t 

supported by 

randomized, 

controlled data for 

this reason the 

authors seek to offer 

expert opinion to 

provide guidance 

for the use of 

ECMO as 

circulatory support 

 

N/A Expert 

committee 

opinion 

N/A N/A Need remains for 

additional evidence to 

guide best practices. 

The ECMO specialist 

should be trained to 

prime and set up the 

circuit and depending 

on staffing model, the 

ECMO specialist may 

also be responsible for 

managing equipment 

and supplies, daily 

rounds, 

troubleshooting, 

education, etc. 

Advocates for a 

multidisciplinary team 

of experts to guide 

institutional use of 

ECMO therapy and the 

care of patients 

receiving it. 

Centofanti, J.E., 

Duan, E.H., Hoad, 

N.C., Swinton, 

M.E., Perri, D., 

Waugh, L. & 

Cook, D.J. 

 

Purpose: To 

understand the 

perspectives and 

attitudes of ICU 

clinicians about the 

use of a daily goals 

checklist on rounds 

None discussed Mixed-methods 

approach using 

both qualitative 

and quantitative 

approaches. 

Qualitative: 

field 

15-bed closed ICU 

in a tertiary care, 

university-affiliated 

hospital.  

 

Total of 80 observed 

ICU patient rounds 

Analysis of completed 

daily goals tools by 

investigators. Interviews 

followed a guide and 

were digitally recorded 

and transcribed. 

Transcripts were 

The daily goals 

checklist was 

perceived to improve 

the management of 

critically ill patients by 

creating a systematic, 

comprehensive 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Use of a daily 

goals checklist for 

morning ICU 

rounds: A mixed-

methods study 

(2014) 

observations, 

focus groups 

and interviews, 

and document 

analysis. 

Quantitative: 

field 

observations & 

document 

analysis 

over 6 days 

 

analyzed using 

conventional qualitative 

content analysis, 

whereby codes are 

derived directly from the 

data rather than using 

preconceived categories. 

Main themes from 

interviews and focus 

groups were recorded. 

approach to patient 

care and by setting 

individualized daily 

goals. Reported 

improvement in 

interprofessional 

communication and 

practice, the daily 

goals checklist also 

enhanced patient safety 

and daily progress, 

encouraging 

momentum in recovery 

from critical illness. 

Daily goals checklist 

review prompted 

teaching opportunities 

for multidisciplinary 

learners on morning 

rounds. 

 

Courtwright, A.M., 

Robinson, E.M., 

Feins, K., Carr-

Loveland, J., 

Donahue, V., Roy, 

N. & McCannon, 

J. 

 

Ethics Committee 

Consultation and 

Objective: To 

describe the role of 

an ethics 

consultation service 

during the 

expansion of a 

single-center 

ECMO program in a 

CSICU and to 

identify common 

Based on bioethics 

literature 

Retrospective, 

descriptive 

cohort study 

113 ECMO patients 

total (CSICU only, 

not MICU ECMO 

patients), 45 seen by 

the ethics committee 

Using medical records, 

ethics committee 

consultations  

Most of the ethical 

questions involving 

ECMO more closely 

resembled traditional 

concerns and 

disagreements 

(between patients, 

surrogates, and health 

care professionals) 

about the appropriate 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Extracorporeal 

Membrane 

Oxygenation 

(2016) 

 

ethical themes 

surrounding the use 

of ECMO  

use of any life-

sustaining treatment. 

The focus of 

disagreements 

emphasizes the 

importance of clear 

initial communication 

about identifying 

milestones that suggest 

appropriate progress.  

 

Dalia, A.A., 

Ortoleva, J., 

Fiedler, A., 

Villavicencio, M., 

Shelton, K., & 

Cudemus, G.D. 

 

Extracorporeal 

membrane 

oxygenation is a 

team sport: 

institutional 

survival benefits of 

a formalized 

ECMO team 

(2018) 

 

Purpose: Assess the 

difference in overall 

mortality for ECMO 

patients cared for 

prior to the 

initiation of a 

multidisciplinary 

team compared to 

after its 

establishment 

 

Focus variable: 

survival to 

discharge 

The concept of the 

“heart team,” used 

widely in cases of 

complex 

cardiovascular 

disease has 

demonstrated 

success in 

optimizing 

management o 

complex patients 

using 

multidisciplinary 

teams 

Retrospective, 

single-

institution 

cohort study 

All adult patients 

who required ECMO 

support between 

2009 & 2017 at 

Massachusetts 

General Hospital 

(MGH). Of note, 

formal ECMO team 

(cardiac surgeons, 

cardiac 

anesthesiologists, 

intensivists, 

cardiologists, ICU 

nursing staff, 

perfusionists, RTs, 

nutritionists, PT/OT, 

an ethics committee 

member) was 

instituted in 2014. 

 

Manual chart review; use 

of Microsoft Excel 

spreadsheets 

Implementation of a 

multidisciplinary team-

based approach to 

ECMO care has played 

an integral role in the 

improvement in 

survival to discharge 

(from 37.7% to 52.3%) 

of ECMO patients at 

MGH. After initiation 

of the MGH ECMO 

team, both a 

multidisciplinary care 

team and set of 

protocols and 

guidelines for the 

institution of ECMO 

support were 

implemented. These 

included nursing 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

protocols & specific 

goals (i.e., lab goals, 

etc.); specific ECMO 

orders (circuit-related 

and patient-related). 

Improvement in 

outcomes attributed to 

single ICU location of 

ECMO patients as 

opposed to multiple 

ICUs (i.e., MICU, 

SICU, CSICU, etc.) 

caring for ECMO 

patients in silos. 

Possible benefit from 

care being performed 

by ICU teams 

experienced in ECMO 

care. No specifics 

related to coordination 

of care within the team. 

 

Epstein, N.E. 

 

Multidisciplinary 

in-hospital teams 

improve patient 

outcomes: A 

review  

(2014) 

 

Benefits of 

multidisciplinary in-

hospital teams 

N/A Expert Opinion 

w/ 

Review of 

available 

literature 

24 articles N/A Utilization of 

multidisciplinary team 

management breaks 

down communication 

barriers, improves 

cooperation amongst 

team members, limits 

adverse events, 

improves patient 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

outcomes, decreases 

LOS, and increases 

patient satisfaction. 

Significant results: 

Staff training on 

respiratory bundle 

improves compliance, 

reduces ventilator days, 

and ICU LOS. 

Simulation training 

improves team 

functionality especially 

in crisis resource 

management. Use of 

“time out” 

protocol/checklists are 

favored and enforce 

good teamwork in 

ORs, improve 

outcomes, and help 

verify correct surgical 

site, patient, and 

operative side. 

 

Extracorporeal 

Life Support 

Organization 

 

ECMO: 

Extracorporeal 

Cardiopulmonary 

The ECMO “Red 

Book” is a landmark 

reference for 

extracorporeal life 

support. ELSO first 

published guidelines 

in 2007, and this 

N/A Expert 

Committee 

Opinion 

N/A N/A Multidisciplinary 

exposure to the ECMO 

patient will help 

improve 

communication among 

hospital services and 

will allow other 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Support in Critical 

Care: 4th Edition 

(2012) 

 

edition is based on 

updated guidelines 

and reflects the 

changes and 

highlights the 

cutting-edge 

technology already 

in development.  

services to understand 

and anticipate the 

needs of the ECMO 

patient. Good team 

communication is an 

essential skill for the 

ECMO team to 

maintain. Optimal care 

of ECMO patients 

requires specialized 

knowledge from the 

multiple disciplines to 

be integrated. 

Integration is best 

accomplished through 

frequent, respectful 

interaction, and 

competent 

communication. In 

today’s healthcare 

system, working 

collaboratively with 

others is as important 

to successful ECMO 

care as expert clinical 

skills are to the 

individual 

practitioners. 

According to data from 

the Joint Commission, 

a breakdown in team 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

communication is a top 

contributor to sentinel 

events.  

 

Extracorporeal 

Life Support 

Organization 

(ELSO) 

 

ELSO guidelines 

for ECMO centers 

(2014) 

Guidelines outline 

the ideal 

institutional 

requirements 

needed for effective 

use of 

extracorporeal 

membrane 

oxygenation 

(ECMO).  

N/A Expert 

Committee 

Opinion 

N/A N/A General structure: The 

ECMO center should 

be located in a tertiary 

level intensive care 

unit with the following 

components: single 

physician ECMO 

program director, 

ECMO coordinator, 

multidisciplinary 

ECMO team 

 

Lui, C. & 

Whitman, G. 

 

Cardiac intensive 

care units: what 

should be the 

standard of care? 

(2018) 

 

Multidisciplinary 

teams 

Full-time intensivist  

Multidisciplinary 

rounding, 

communication, and 

collaboration 

 

N/A  Expert opinion 

& review of 

available 

literature 

N/A N/A Multiple studies with 

ultimately support for 

intensive care units 

with full-time onsite 

provider staffing, 

multidisciplinary 

rounds, and a safe 

environment with open 

communication 

between team 

members. Essential is 

that care is 

characterized by open 

communication, a 

blame-free 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

environment and 

maintenance of a 

common goal for each 

patient, for the unit, 

and for the service, as a 

whole. 

 

Na, S.J., Chung, 

C.R., Choi, H.J., 

Cho, Y.H., Sung, 

K., Yang, J.H. & 

Jeon, K. 

 

The effect of 

multidisciplinary 

extracorporeal 

membrane 

oxygenation team 

on clinical 

outcomes in 

patients with 

severe acute 

respiratory failure  

(2018) 

 

Multidisciplinary 

ECMO teams 

Primary outcome: 

in-hospital mortality 

Secondary 

outcomes: ICU 

mortality, rate of 

weaning from 

ECMO, duration of 

ECMO support, 

adverse events 

during ECMO, rate 

of weaning from 

mechanical 

ventilation (MV) , 

duration of MV 

before weaning, 

ICU and hospital 

length of stay 

(LOS), and 1-year 

mortality after 

ECMO initiation. 

ELSO guidelines 

regarding ideal 

institutional 

requirements for 

effective use of 

ECMO 

Retrospective 

cohort study 

Samsung 

Medical Center 

(a 1979-bed 

tertiary referral 

hospital with 

tertiary-level 

intensive care 

units) 

All consecutive 

patients with severe 

acute respiratory 

failure who 

underwent ECMO 

for respiratory 

support from 

January 2012 

through December 

2016 

 

Pre-ECMO team 

(n=70) & post-

ECMO team (n=46) 

 

Total of 136 ECMO 

runs in 133 patients 

ECMO database (started 

in 2012) of clinical and 

laboratory data and 

including  

SOFA score, APACHE 

II score, RESP score, 

PRESERVE score, 

ECMO mode, 

cannulation site 

 

After implementing a 

multidisciplinary 

ECMO team, survival 

rate in patients treated 

with ECMO for severe 

acute respiratory 

failure was 

significantly improved.  

Protocols for 

indications and 

contraindications, 

management of 

patients and 

equipment, and 

weaning of patients 

from ECMO were 

revised. ECMO team 

charged with educating 

all medical personnel 

including nurses. 

ECMO initiation based 

on communication by 

intensivist and ECMO 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

team (two other critical 

care physicians plus 

cardiovascular 

surgeon). ECMO team 

performed daily rounds 

and assessed the state 

of the ECMO circuit, 

development of 

ECMO-associated 

complications, and the 

possibility of weaning. 

No specific details 

related to 

communication or 

coordination of care 

discussed.  

 

Stephens, A.L. & 

Bruce, C.R. 

 

Setting 

expectations for 

ECMO: improving 

communication 

between clinical 

teams and decision 

makers 

(2018) 

 

Communication  

Multidisciplinary 

teams 

N/A Expert Opinion 

w/ Case study 

1 patient case; 

patient was on 

ECMO for 23 days 

Guidelines for managing 

patients on 

extracorporeal 

membrane oxygenation 

checklist that serves to 

identify key personnel 

involved in each patient 

case and to confirm that 

family has been 

appropriately updated 

and informed and that 

decisions are being made 

in an appropriate and 

timely way. 

Specifically, this article 

discusses the role and 

impact of ethicists’ 

involvement in ECMO 

cases and how a 

checklist could help 

improve 

communication 

between the team and 

patient/family. Team-

based dynamics 

present opportunities 

for miscommunication 

that, in turn, can have a 
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Author/Article Qualitative: 

Concepts or 

Phenomena 

Quantitative: Key 

Variables, 

Hypothesis, 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

negative effect on 

patient care and result 

in moral distress for 

the medical team. 

Observed consistent 

messages between 

team members and to 

patients/families has 

decreased confusion 

regarding the plan of 

care for both families 

and those directly 

involved in the 

patient’s care, 

specifically the nursing 

staff.  
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APPENDIX B: 

ECMO DAILY GOALS TOOL 
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APPENDIX C: 

PRE- AND POST-IMPLEMENTATION SURVEY 
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*Note: Q5 only pertains to the post-implementation survey 
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APPENDIX D: 

RECRUITMENT NARRATIVE EMAIL 
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APPENDIX E: 

PARTICIPANT DISCLOSURE 
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APPENDIX F: 

SITE AUTHORIZATION LETTER 
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APPENDIX G: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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APPENDIX H: 

MAYO CLINIC HOSPITAL INSTITUTIONAL REVIEW BOARD APPROVAL LETTER 
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