Abstract:
This curriculum was created and implemented at Loma Linda University, CA for the family medicine clerkship. The Loma Linda University Simulation Center is an advanced center with a complete reconstruction of a clinical setting where a multitude of encounters are possible. The length of the family medicine clerkship is 4 weeks. This curriculum addresses the effects of the simulation experience on the learning experience of the students as well as evaluating difficult concepts such as ethics, interaction with other disciplines; team based learning as well as other key principles of family medicine. Other schools can use all or part of the curriculum that might fit their facility's capability and clerkship's objectives. 
I. Title of curriculum: 

Using simulation laboratory to teach core principles of family medicine
II.  Contact information:

Name: Wessam Labib, MD, MPH

Director medical students’ education-Family medicine department

Loma Linda University-School of medicine. 

Institution: Loma Linda University

Email: wlabib@llu.edu
III.  Has curriculum been submitted elsewhere: 

The curriculum has not been submitted elsewhere
IV. Structure of the clerkship in which curriculum has been used:

The clerkship is 4 weeks long.  The main site is our faculty clinic within the Family medical group and another 12 sites within the community. Students are required to finish their clerkship during their junior year of medical school. The number of students in each clerkship ranges between 14-20 students. 

V. The Learner outcomes:

A. Biopsychosocial model:
-Demonstrate active listening skills and empathy for the patient and family.

-Demonstrate the ability to elicit and attend to patients’ specific concerns. 

-Explain history, physical examination and test results in a manner that patient and family can understand. 

B. Comprehensive Care:
-Formulate clinical questions pertinent to patient management and conduct an appropriate evidence based research to answer clinical questions. 

-Use cost effective diagnostic imaging in the evaluation of core and acute presentations. 

C. Contextual Care:

-Conduct an encounter that includes patient and family in the treatment plan.

-Demonstrate caring and respect when interacting with patients and their families.

D. Coordination/Complexity of care:

-Describe the value of teamwork in the care of acutely ill patient. 

-Discuss the roles of multiple members of a health care team (eg. Pharmacy, nursing)

-Participate as an effective member of a clinical care team.  

VI. Program content and instructional strategies:
Description/introduction: 
Introduction: The medical simulation lab is a state-of-the-art training center in which students practice tasks and processes in life-like circumstances using robots. The laboratory allows for multiple clinical settings to be replicated. The simulators are full-sized robots whose major organ systems have been programmed to respond appropriately to a user's interventions. The robots are computer controlled at the bedside or from an adjacent room. Physiologic parameters that can be simulated include: electrocardiogram, invasive and non-invasive blood pressures, oxygen saturation, central venous, pulmonary artery & intracranial pressure, and body temperature. Our clinical programs use the latest technology to simulate a real clinical environment. The simulation experience also emphasizes essential safety aspects such as teamwork and communication. Extreme and challenging medical conditions are simulated as a way to achieve suspension of disbelief on the part of the trainee.
Our case will focus on an immersive scenario where student teams work in different roles, such as attending, resident and medical students (Appendix A). These scenarios would provide a life like experience similar to what they would encounter in an actual hospital setting. Feedback will then be given to students upon completion of the examination. Groups of medical students as well as nursing students and pharmacy students are involved in the case. The case scenario involves the care of a geriatric patient who presents to the emergency room with multiple medical conditions and acute sepsis. Students are supposed to collect information from the patient (robot with human voice) and his family members (standardized patient), identify and treat the acute condition as well as the deteriorating other medical conditions including congestive heart failure with fluid overload and electrolytes abnormality. During the progression of the condition the students will be faced by the need to make decisions about medications dosage and frequencies as well as ethical dilemma of Code Status. There will be a family member “actor” at the bed side. 

This is done during the last week of the family medicine clerkship; each session is 1.5 – 2 hours. Each session involves 4-5 students (first group) who actively contribute to the case and another 3-4 students who assess the first group through observing the encounter live through a monitor screen in the debriefing room. The faculty works during this time at the control room where they will be able to modify the patient’s vitals and direct the case according to the students’ performance.

The objective of our curriculum is to teach several key principles of family medicine using the simulation center and it is capability of evaluation and monitoring. We are able to evaluate and teach active listening skills and empathy by observing the students’ interaction with the speaking simulation robot as well as their interaction with his daughter (actor). We are able to evaluate and teach students how to act in acute situations, assess their decision making capacity, use of evidence based medicine and the cost effectiveness of treatment options.  Also assessed is students’ time management in ordering diagnostic testing by observing their clinical management and orders writing and debriefing session in the end of the encounter. During the encounter with the patient, students are required to write orders down and to be responsible for how long it would take in real life to get the results back; for example if they ask for a CT before laboratory work then they lose 30-45 minutes of the case time and the patient’s condition advances forward to reflect the time lost….etc. Finally, we are able to teach the value of teamwork in the care of acutely ill patients and discuss the roles of multiple members of a health care team during our debriefing session. Clerkships site where no simulation center available can use key concepts of the curriculum and apply it by using a standardized patient, laboratory results and periodic information about the vitals and the progression of the case instead of simulating the clinical outcome.

Pre-session preparation:

Students are given different topics to review before the case including geriatric infections, CPR....etc. A one hour ethics lecture is also given during the clerkship before the simulation case where Code status roles are reviewed. Finally before the session the students are given an orientation of the simulation center, the robot as well as the defibrillator machine. Also they are given guidance about team work steps and introduction to other providers in the case. 

 
VII. Assessment of Learner outcomes:
As one of the objectives of simulation is to provide a safe environment for practice and learning from mistakes, there is no individual student grading or evaluation done. This “safe environment” approach has been found to enhance the students’ experience and we think it increases student information retention as well as improve performance.  Students learn from a general feedback and debriefing that includes medical review, nursing, and pharmacy as well as team communication skills, writing orders and finally review of some of the key elements during the encounter on a large TV monitor in the debriefing room.  Then we ask the students to give us their feedback as well as a written evaluation of the pharmacy involvement (Appendix B).
Also during the debriefing session the simulation center team reviews the team building steps and communications. The standardized patient reviews his perception of the interaction of the team with him/her as a family member. 
Ethics assessment: Students are observed by an ethicist during the case and who later completes an evaluation of the students’ performance. (Appendix C)

Assessment of interaction between medical students and pharmacy: Students are asked to fill an evaluation that assesses their perception of the involvement of pharmacy in the case. (Appendix B)

VIII. Lessons learned:
There is an expectation of providers to know how to work in teams and how to interact with other health care providers but we have never given medical students a formal training to evaluate their ability and also to implement these important values. Medical students have expressed great satisfaction from the simulation laboratory experience that has also been seconded by nursing and pharmacy students.  Students reported feeling better prepared to work in team based practice where all can benefit from the expertise and the values of the other health care provider. 

Despite the fact that simulation is commonly used in medical schools, it is rarely a real case scenario with an open ended outcome and with a multidisciplinary approach. Students in their final clerkship evaluations have commented that this was the best simulation laboratory experience they have ever had and made them more interested in family medicine as a field. 

We have included the simulation laboratory as part of the HRSA grant application to support the use of the simulation laboratory for team building activity.  We also sent a residency grant to support the incorporation of simulation laboratory with the same described design in the residency training.  Also we are in the process of studying the effect of pharmacy students’ presence on the clinical outcome of the case and the medical students’ satisfaction.  Finally, we are studying a tool to evaluate the learned ethical application in clinical scenarios by observing the students’ response to ethical dilemmas in the case.   We have submitted two different projects to the STFM conference 2012 regarding the last two points. 

IX.   Guide to Appendices:
Appendix A: general description of the case used in this curriculum 

Appendix B: the evaluation the students are required to fill in the end of the session regarding pharmacy involvement in the encounter.
.

Appendix C: the ethics evaluation tool where we mark the reaction of the students in a given group to the ethical issue of DNR.
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