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Abstract

High-fidelity medical simulations are quickly becoming a common offering at community colleges, medical schools, and hospitals around the country.  The purpose of this study is to compare the effect of a high-fidelity medical simulation scenario on the performance of a medical emergency team.  A homogeneous group of experienced medical professionals will be the participants in this qualitative research study.  The outcome measurements will be both technical (critical thinking and decision-making) and nontechnical (perceived collaboration).  The scenario design will follow others found in the literature.  It is expected that the performance of the medical emergency team will improve after immersion in a high-fidelity simulation scenario.
Effects of High-Fidelity Simulators 
on the Performance of Medical Emergency Teams

Introduction

Background and Significance

High-fidelity medical simulations are quickly becoming a common offering at community colleges, medical schools, and hospitals around the country.  Much work has been done to assess the educational impact of these courses. According to Hravnak (2007), simulators can be a valuable tool in many areas of medical education including situations in which learners are struggling with concepts.

 I have been asked to develop and implement one of these courses in my workplace.  The technology has grown to such a level that the simulator can offer practice on a multitude of patient interventions including assessment, intravenous access, and defibrillation. It is thought that integrating innovative technology and hands-on practice will improve outcomes and patient safety.   
Decatur Memorial Hospital implemented a Rapid Response Team in 2007 in accordance with guidelines from the Institute for Healthcare Improvement.  The nurse educators trained this team with traditional inservices.  The Rapid Response Team (RRT) is a multi-disciplinary team comprised of a critical care nurse, a floor nurse, a respiratory therapist, and staff physician. The purpose of the RRT is to improve inpatient outcomes by providing a means for rapid and timely intervention of a declining patient through activation of a trained team of caregivers.  The stated hospital goal is to reduce the number of cardiopulmonary arrests, transfers to critical care areas, and amount of time to transfer patients. 

Problem Statement


Although common sense and educational theory point to improved outcomes with hands-on, collaborative education (Dewey 1916), documented evidence is lacking.  The purpose of this study is to compare the effect of a high-fidelity medical simulation scenario on the performance of a medical emergency team such as the Rapid Response Team described above. 
Literature Review


The use of high-fidelity medical simulations in health care education is still in its infancy.  Many institutions are conducting research on a wide variety of applications.  A relatively new professional medical society, The Society for Simulation in Healthcare, sponsors a scientific journal to promote empirical research of this growing educational field.  Well-established journals such as Chest and the Journal of the American Medical Association have also published research findings.  Three recent empirical research articles are included in this research proposal.  


In the DeVita (2005) study, the authors compared the performance of a medical emergency team at baseline and after a curriculum change and addition of a computerized human patient simulator.  The authors implemented a standardized course consisting of 1) a web based presentation and pre-test prior to the training, 2)  review of team performance concepts at the start of the training 3)  team based training on specifically designed scenarios, and 4)  debriefing and analysis of team performance after training.  The authors used certain measures for improvement including key tasks and provision of a definitive therapy, both during pre-set time limits.  This was quantitatively based:  either the task was completed within the time allotted or it was not.  A secondary outcome dealt with communication and process organization.  The analysis of data on this outcome was qualitative.  The authors used the study participants and video to assess performance on these indicators.  Scoring was done in the group debriefing setting.  The lessons learnt during this study were that 1)  the preliminary data supported the hypothesis that team training could improve performance and outcome, 2)  that team training should be part of standard ACLS curriculum, and 3)  structured interaction improved crisis performance for the team studied.


Jankouskas (2007) did a similar study with a different outcome measure.  In this study, the priority was to assess the nontechnical skills such as collaboration, communication, and leadership.  They found that despite the high level of technical skill of the individual team members, there were inefficiencies in the team working toward a common goal.  They hypothesized that a training program with simulated patient crises improves perceived collaboration and nontechnical skills.  The methodology was very similar to the previous study in that there was a pre-training questionnaire, a 3-hour training program with patient scenarios, and a debriefing period.  To measure outcomes, the team used a questionnaire that had been assessed for content validity and construct validity.  The results of this study were increased perceived collaboration, increased satisfaction, and improved observed teamwork skills.  The hypothesis was supported and again leads the reader to believe that this type of education would be helpful in crisis response training.


The third study reviewed was a little different in that the authors compared two types of simulators.  Boulet (2008) wanted to compare validated assessments to examinee-centered settings.  The study was conducted with an expert panel that reviewed an audio-video performance and assessed that performance for appropriate patient care.  The data analysis indicated a moderately strong and positive relationship between the expert review and the original test scores in most of the scenarios.  However, there were limitations to the study design and results of some scenarios were inconsistent.  The authors had a long discussion section in which it was noted that a future study with improved design would be necessary to provide the goal of valid and reliable assessment scores.


Overall, empirical research studies point to improved outcomes whether it be technical or nontechnical skills.  The important takeaway that I gained while reviewing these studies and other textbooks on simulation design is that instructional design plays a huge role in the success of the scenario.  A poorly planned scenario is not any better than a well-executed lecture.  The use of fancy technology does not make the lesson a success but rather the design of the instruction is what makes the lesson a success.

Rationale of the Study


A review of the above literature indicates that there are improved outcomes in technical skills and in nontechnical skills.  The use of a patient simulator should be paired with pre/post scenario instruction and debriefing and strong instructional design principles.  All studies indicate a need to further study the impact of high-fidelity patient simulators on medical emergency teams.

Research Questions

Based on the literature and educational theory, it is hypothesized that there will be significant improvement in the performance of a medical emergency team when using a high fidelity patient simulator.  The research questions for this qualitative study are:

· Will immersion in a complex simulation scenario improve perceived collaboration among RRT participants?
· Will immersion in a complex simulation scenario improve critical decision making among RRT participants?

Method

Participants


A homogenous sample of professionals who have been trained as RRT members will be used in this study.  The teams are comprised of a total of four members, one each from four different departments (critical care, medical care, respiratory care, and hospitalist.)  The individuals on the team are selected first by their department schedules then by skill level and finally by preference.  Since each team has many members trained to be on the team and the research will be conducted on different days, there will be a variety of participants in the study.  They will not be selected by name but by their assignment to the RRT on the day that research is conducted.   All potential participants will be asked to complete consent forms, demographic data, and pre-research surveys before the start of the study.  Participants will not know the dates that research will be conducted.

Instrument


A written scenario with pre-determined objectives will be presented to the team.  There are resources available from the simulator manufacturer that will guide development of the instrument (Laerdal, 2008).  The research instrument will also be developed in conjunction with IT 592 resources that will assist in validation of the instrument.  Since the scenario is a real-time observation, only identified objectives will be measured.  A preliminary version of this instrument can be found in Appendix 1.
Research Design


This study will utilize a symbolic interaction research approach.  According to Gay (2006), symbolic interaction research is when the research hypothesis is interested in the interactions of peoples to gain meaning and perspective.  This study is primarily concerned with group dynamics and communication skills as much as it is the educational delivery method.  Data will be gathered from observation and questionnaires.  The observation will be conducted with both participant and nonparticipant methods (appendix 2).  Furthermore, there will be videotape of the scenario and notes taken during the group debriefing.  All of these methods were described in the text as ways to ensure validity and can be referred to as triangulation.

Procedure


The research has been directed by the nursing administration at Decatur Memorial Hospital where the principle researcher is also employed so access to participants is not limited.  Access to the simulator is less free but currently, four hours per month have been arranged with the simulator’s technician.  Additional hours will be arranged when the research is being conducted. .  

There will be five groups selected on five different dates during early fall 2008.  Each group will participate in one pre-determined scenario with an expected approximate length of 10 minutes.  There will be a post-scenario debriefing for discussion and learning.  Post-scenario surveys will be completed approximately one week after the group activity.

Data Analysis Plan


Data will be collected prior to the research in the form of questionnaires. A survey will be designed to assess the comfort of the participant in their RRT role.  Appropriate competency exists amongst all team members for skills in assessment and action to be taken during an emergency situation.  A “Correct Treatment Outline” will be developed to document the critical events (objectives) during the scenario for additional data collection (Appendix 1).  The simulator has potential for documentation of physiologic trends during the scenario that will assist in the identification of milestones reached or missed.  A minimum of two researchers will be participating during the scenario to gather information.  Post scenario data collection will be done as informal observation of the debriefing session.  


For analysis, there are two main issues.  The first issue is perceived collaboration.  This will be assessed with the pre and post scenario questionnaire/interview data.  The second issue is that of critical decision making.  This area will be assessed using the “Correct Treatment Outline” checklist that has more quantitative characteristics than qualitative.  However, since it still involves some element of human interaction, the approach will remain largely qualitative.  

Time Schedule


The research will be planned during the summer 2008 semester.  Research will be conducted mid to late fall.  Participant follow-up and data analysis will be conducted in the late fall of 2008.  Final report will be written and submitted by the end of 2008.  According to the SIUE Human Subjects Protection Policy, I will need to complete the application packet for research.  Since this project will not involve the use of medical records, that portion can be eliminated.  However, the potential for video recording is great and will need to include that in my informed consent document.

	
	Summer 2008
	Early Fall 2008
	Late Fall 2008

	Prepare proposal and design instruction
	XXX
	XX
	

	Execute the project
	
	XXX
	

	Analyze data and follow-up with participants
	
	
	XXXX

	Prepare final report
	
	
	XXXX


Figure 1 Time schedule of the project

Appendix 1

Sample Correct Treatment Outline (Objectives)
Participants will be graded on a met/not met basis.

Initial Response
1.  Patient is identified by 2 identifiers.

2.  Assessment is complete including vital signs, oxygenation, breath sounds, level of consciousness

3.  Floor nurse provides report of history and current problem to team.

4.  Monitors are applied

Treatment Response

1.   ABG panel is drawn, run, and interpreted correctly.
2.  Oxygen is applied

3.  BiPap is initiated

4.   Pharmacologic intervention considered
Branching Points:

1.  If ABG not interpreted correctly, proceed to respiratory arrest situation.

2.  If Oxygen is not applied, manipulate vital signs for desaturation

3.  If wrong drug given, proceed to respiratory arrest situation

4.  If correct scenario followed, patient status improves
Appendix 2
Sample Participant Questionnaire (Perceived collaboration)

This will be a 5 point Likert scale for post-scenario feedback.

· I actively participated in the debriefing session after the simulation.

· The simulation offered a variety of ways in which to learn the material.

· The objectives for the simulation experience were clear and easy to understand.

· I had the chance to work with my peers during the simulation.

· The teaching methods used in this simulation were helpful and effective.

· I am confident that I am mastering the content of the simulation activity that my instructors presented to me.

· The simulation activity improved communication amongst the team.
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