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I would like to thank everyone for coming today for my project defense entitled Simulation –based Interprofessional Education in a rural setting.  Robin and my committee have helped me tremendously through this journey and I thank them for their time and efforts.


Background

» |PE

» High Fidelity Simulation

» Telehealth
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In the past, healthcare education has been delivered in silos of care where learners learn in a vacuum. Silo learning leads to a single-minded view of the educational experience, as the student’s perspective is limited and lacking in scope. 

Based on the literature, in traditional IPE, students learn to work as part of a team and develop competencies needed to provide higher quality care to patients which improves patient outcomes

We also know simulation using a hands on approach allows for the development and mastery of these skills, thereby promoting collaboration, teamwork, and patient safety.

We also realize telehealth is a tool providers use to reach patients in rural areas thereby increasing access to care for rural residents 

However, while IPE has been demonstrated to enhance collaborative team practice and ultimately patient safety, providing IPE and particularly simulation-based IPE experiences for rurally located students has been challenging. 











Significance

<+ |OM - recommendation to incorporate IPE into
curriculum

<+ Accrediting agencies - identified IPE as essential
for education

<+ Rural settings -
<+ additional barriers
<+ find creative ways to implement IPE
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So why is implementing simulation-based IPE important?

In 2010, The Institute of Medicine or IOM charged academic institutions to incorporate IPE into the curriculum with a focus on developing and sustaining collaborative skills.

Additionally, Accreditation agencies for schools of Medicine, Nursing and Pharmacy recognized IPE as a vital form of education to achieve safe, quality patient-centered care. 

Research has also demonstrated simulation to be an excellent tool to use in bridging the gap between didactic material learned in the classroom and its application in the clinical setting. 

Quality patient care depends on the ability of the healthcare team to collaborate and share skills and knowledge appropriately 

IPE is works well when students from various disciplines come together to collectively solve patient case scenarios. However, when students come together and simulate scenarios, it is critical the students actually act in their respective role and not pretend to play a role from another discipline or pretend to implement interventions. 

It is also important to have students at similar educational levels problem solving the scenario. This ensures that each discipline contributes their expertise to the problem.

In rural areas, there are even more barriers so faculty must find new and creative ways to train rurally located healthcare students to work more efficiently and collaboratively in teams.

 Using “remote in” technology is one way to deliver care in rural areas.







Literature Search:

Process & Outcomes

» Description of Search process
» Search Terms

» Inclusions and Exclusions

» Analysis and Limitations

» Synthesis of Literature
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To explore the PICOT question, I performed a literature search using the 

Key Terms: Interprofessional education, simulation, rural, collaboration, and teamwork

I included articles written in English from 2006-2016, of the original 463, 22 were determined pertinent to the project.

The synthesis of the literature revealed:
Using a collaborative team approach enhances patient safety and improves patient outcomes

Better communication among team members results in better quality patient care and outcomes

For IPE programs to be successful, several key elements must be in place including adequate funding, institutional support, good communication, and shared vision among the key stakeholders

Other key factors such as flexibility in scheduling, motivated faculty to facilitate, and early involvement of stakeholders are required when employing and maintaining a simulation-based IPE program 






Purpose

» To determine feasiblility of delivering simulation —
based IPE in a rural setting and

» To address the bairriers inherent in delivering IPE
on a rural campus
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During my experiences as an educator interested in best practices, my students reported to me they wished they had more opportunity to work in interprofessional teams. 

So I wanted to determine if it was feasible to offer a simulation-based IPE experience in a rural setting and to determine if teamwork would be enhanced through the process.






PICOT

» “Among prelicensure interprofessional education students in
a rural setting, can an IPE simulation-based scenario using
“remote In” technology enhance collaborative teamwork
among team members?”
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The PICOT question was

“Among pre-licensure interprofessional education students (nursing, medical, and pharmacy) in a rural setting, can an IPE simulation-based scenario using “remote in” technology enhance collaborative teamwork among team members?”







Definitions

» Fidelity

» “Remote-in-
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Fidelity refers to the degree to which the simulator, scenario or simulation itself replicates reality because authenticity is critical to ensuring a great simulation.  Simulators are labeled as low, medium or high fidelity. 

Computer driven, programmable, human patient simulator manikins are able to realistically respond physiologically according to the participant’s actions. The more programmable the manikin, the higher the fidelity. 

“Remoting in” uses audio and video equipment allowing two-way live, real time interactive communication between a patient in a distance site and the practitioner. 
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I used the 5 phases of the Stetler Model as a theoretical framework to guide programming and implementation for my evidenced based project.


\V[Yigle]elelle]e)Y;

» Design

» Setting

» Sample and recruitment
» IRB
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The design of the project was a non-experimental feasibility study using a mixed methods explanatory sequential approach conducted in the Nursing Simulation Lab on the USC Lancaster campus. The results from both phases were then integrated in the form of a joint display to more robustly represent the process under evaluation.

The feasibility study  
1) examined the feasibility of adding an IPE component to current simulation experiences in the rural setting at USCL; 
2) determined necessary resources needed to implement simulation as a component to IPE; and 
3) measured student perception of interprofessional teamwork, roles and responsibilities, and patient outcomes for collaborative practice. 


After obtaining Institutional Review Board approval (exempt-status), a convenience sample of pre-licensure healthcare students were recruited through 1) USCL Collaborative Nursing program; 2) USC School of Pharmacy; and 3) Mid-Carolinas AHEC, which helps to arrange rotation sites for Virginia Commonwealth University (VCU) medical students and USC School of Pharmacy students. 

A total of 29 students participated, including 16 senior nursing students,  8 third-year medical students, and 5 fourth-year pharmacy students. 

The students were randomly assigned to one of five IPE groups consisting of 5-7 students. Each group was comprised of 3-4 nursing, 1-2 medical, and 1 pharmacy student. 

The medical students attended remotely via a robot and the other students will be present in person during the simulation exercise.


5 of the nursing students and 1 of the medical student had prior exposure with telehealth use in the local facilities

Many students had some form of IPE during school, but the experiences varied by discipline and by college and was mostly traditional IPE not involving simulation.



Stop

The medical students reported that in their previous IPE experiences, they simulated the roles of the other professions while participating in the IPE scenario though they were unsure of the specifics of the role. For instance, if they drew an index card labeled “RN”, they administered medications, or if they pulled the card labeled “respiratory therapy” they were responsible for administering oxygen. The pharmacy students did have two simulation-based IPE experiences during their third year of school in which 6 pharmacy students were paired with 1 medical and 1 nursing student to run various scenarios. During the simulation, it was necessary to role-play at times as not all of the medical equipment was functional. None of the nursing students had any simulation-based IPE; their previous experiences were traditional in nature.  




Instrumentation

» The Student Perceptions of Interprofessional Clinical
Education-Revised

» SPICE-R2

» National League for Nursing (NLN)
» Simulation Design Scale

» Video debriefing Exercise
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2 tools were used to collect data:

Quantitatively - The Student Perceptions of Interprofessional Clinical Education-Revised (SPICE-R2) assessment tool was completed pre and post simulation and it assessed three factors:
Interprofessional teamwork and team-based practice
Roles and responsibilities for collaborative practice
Patient outcomes for collaborative practice 

NLN Simulation Design Scale addressed the students experience of the IPE simulation using five categories:
Information, support, problem-solving, feedback/guided reflection, and realism.  For this project, this scale was mainly used to look at the fidelity component of the simulation and scenario


Both questionnaires are proven to be valid and reliable. 

Qualitatively - Student perceptions of the IPE experience were explored through a faculty-led, video-recorded debriefing exercise addressing 
first thoughts regarding the experience,
what went right and why, and 
what would you do differently and why. 
Additionally, the post-assessment SPICE-R2 questionnaire included narrative response questions.


Students were also asked during debriefing and on the post-survey the following questions:
What suggestions do you have to improve IPE in simulation?
Did you feel the robot added to the simulation? If yes, how?
Would you recommend this experience to other students in your profession?
How will this experience impact your future healthcare practice?



Simulation-Based IPE Scenario
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An informational packet containing
an overview of the project,
a consent to participate, 
a viewing link to a brief video on team communication
a guide with helpful simulation tips and 
an ACLS pocket guide was emailed to all participants two weeks prior to the simulation. 

On the day of the project, the participants attended a brief orientation to the lab, robot, simulation room and emergency equipment, then completed the pre-scenario, SPICE-R2 questionnaire.  

To ensure integrity of the simulation and to avoid influencing the results, students were asked to wait in the assigned areas including a pre-simulation waiting area, a simulation ready room, and a debriefing area. 

Three faculty members assisted with the project: one faculty member facilitated the simulation, one facilitated the debriefing sessions, and one served as the overall communications facilitator making sure each group was in the assigned area. 

The simulation was designed to mimic how telehealth might be utilized in a real-life, emergent situation, with each student performing their discipline specific roles. 

In the scenario, two of the nursing students are at the bedside gathering information and performing a general assessment while the remaining team members are waiting in the simulation ready room.

Approximately two minutes into the scenario, the patient experiences an acute cardiac arrest, requiring the nursing students to call a code. The other nursing and pharmacy students (AKA code team members), are alerted and respond with resuscitation equipment. The medical student was also alerted and then remoted-in for the consultation.

On the slide you can see the code team members  (3 nursing students and 1 pharmacy student) were in the room working the simulation while the medical students were in another part of the building “remoting in” using two-way audio and video via a telehealth robot. 

Each simulation was video recorded using Simview software and each scenario ran for approximately 12 minutes followed by a 20 minute debriefing session that was also recorded and conducted by a faculty member



  
 
 




Quantitative Analysis

» Descriptive Statistics were used to
characterize the sample

» Wilcoxon sighed-rank test

» [-test
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Quantitatively: Pre- and post-test data were analyzed using IBM SPSS (v. 23) to report descriptive statistics.

We used non-parametric Wilcoxon signed-rank tests to assess improvements in students’ scores because these tests are appropriate for small samples when the data is not normally distributed. 

The results regarding teamwork were normally distributed so for this data we employed a t-test as this approach has more power to test statistically significant differences between groups than non-parametric tests. 





Qualitative Analysis

» Thematic analysis
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A qualitative descriptive approach using a thematic analysis was used to analyze the debriefing session video data and post-scenario narrative responses 

First, the audio from the debriefing sessions were transcribed verbatim and de-identified by me. Next, Robin and I then independently read and coded the transcripts. Finally we met to reconcile minor differences in coding and to identify relevant themes.

Qualitative data were used to inform more robust understanding of the quantitative results. 






Mixed Methods Analysis

» Data integration

» Joint display
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In a mixed-methods approach, quantitative and qualitative data were brought together in the form of a joint display.

The strength of this approach is the statistical information provided a general understanding of the problem under analysis, while the qualitative information explored the participants’ perceptions of that problem.





Four themes were identified

1. Better understanding of technology

2. Improved communication among team members
3. Benefit of true to life experience, and
4

Increased knowledge level and confidence.
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A qualitative descriptive approach using a thematic analysis was used to analyze the debriefing session video data and post-scenario narrative responses and revealed the following four themes: 
Better understanding of technology
Improved communication among team members
Benefit of true to life experience, and 
Increased knowledge level and confidence.



Better understanding of technology

» 94% reported the scenario resembled a real life situation

» 93% felt real life factors, situations, and variables were built into
the simulation.

» “They like the robot and felt that if they had more practice
using it, they would master the learning curve and could

embrace technology because this is the future”.
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Quantitative data supports the theme of students reporting a Better understanding of technology as 

94% stated the scenario resembled a real life situation and
93% felt real life factors, situations, and variables were built into the simulation as technical challenges were present

The students commented that the robot was beneficial as it “added to real life experience especially in a rural area where the provider is not always there” and “They felt that if they had more practice using it, they would master the learning curve and could embrace technology because this is the future”. 


There were some technical challenges, including it was both hard to hear the robot and hard to see what was happening in the room 

Students commented they wished they had a better orientation and were frustrated with technical issues of robot, and 2 medical students stated “because we had to rely on other members of the team to help us identify what was happening (due to technical issues), this made us feel vulnerable and uncomfortable because we had to ask for information we did not feel was readily accessible to us”. 


When the students were asked if the robot added to the simulation the responses were mixed. Almost all students commented “not in this scenario because of the technical difficulties…but it could have been good if the robot sound and view were improved”.  


Despite the technical challenges with the equipment, we allowed the simulation to continue without intervention or modification as these challenges mimic real-life scenarios. 

One benefit of allowing the students to work through the technical challenges was being able to observe collaborative teamwork and creative critical thinking used by each of the teams. They had to be creative in problem-solving, and had to trust and rely on the other team members.



Improved communication among

team members

» t-tests showed significant differences pre and post scenario
between pharmacy and nursing students

» Pharmacy: after scenario, agreed a team approach
Improves patient outcomes and increased appreciation for
others’ roles

» “Patient care requires a team approach and it is not done in
Isolation (silos). It requires good communication and this
experience allowed for that to happen.”
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In this theme there were significance results comparing nursing and pharmacy students. We were able to determine a significant improvement in pharmacy students even in such a small sample.

The pharmacy students reported higher scores post-intervention (alpha = 0. 051). They agreed that using an interdisciplinary  team approach leads to better care, decreased costs, and an increased patient centeredness of care which translates to improved patient outcomes. 

Additionally, the t-test showed a significant difference for the pharmacy students in response to roles and responsibilities for collaborative practice. 

Again, the pharmacy students reported higher scores in role definitions of self and others, and had an increased understanding of the training requirements and roles  of others after the intervention. In the nursing students, no significant difference was appreciated.

Correlational statistics did not reveal any significant gender or race/ethnicity-based differences. 

In debriefing, students reported:
enhanced communication among team members despite technology challenges, 
better understanding of the roles of others, and 
increased value of the experience of learning outside their silo of care, which reinforced the importance of collaborative teamwork. 

A student commented “patient care requires a team approach and it is not done in isolation (silos). It requires good communication and this experience allowed for that to happen.” Other comments were “it made me get out of my silo and I was able to see what others did as I interacted with them…it was great having other team members at the same level to work with as we had like experiences to draw from.” 



Benefit of true to life experience

» 100% of nursing and medical students and 80% of the
pharmacy students would recommend this experience

» “this should be required... loved it... it was great!”

» “This experience allowed me to see the whole picture of
the patient... | wish we did more of this... in the past we
pretended and role played the other roles, today we
observed the other roles first hand”.
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Overall, 100 percent of nursing and medical students and 80% of the pharmacy students indicated they would recommend this experience to other students in their profession. 

In the debriefing session and in the post-simulation survey questions, students commented “this should be required… loved it… it was great!”  “This experience allowed me to see the whole picture of the patient… I wish we did more of this… in the past we pretended and role played the other roles, today we observed the other roles first hand”. 

Many of the students reported they had participated in IPE experiences in the past through group discussions of case-based scenarios in a classroom setting. They felt this simulation-based IPE scenario was superior to just talking about a case because they could have hands-on practice and see the whole picture unfolding as they worked with other disciplines first hand. 




Increased knowledge level and
confidence

» 100% of the groups reported
» Increased their knowledge and confidence
» increased trust among the team members

» “because we all relied on one another, it helped us to realize
what we know and now | feel prepared for the workforce”.

» “the simulation strengthened my trust in other professions,
because you got to see three disciplines in one scenario
providing team-based care to one patient...and they lived”.
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Most students reported they this exercise demonstrated they did have the knowledge to care for the patient and their confidence increased as a result of their actions.

The groups reported feeling an increased trust among the team members and they felt as a team that everyone was prepared which led to quick responses and the correct decisions were made for the patient. 

One student shared “because we all relied on one another, it helped us to realize what we know and now I feel prepared for the workforce”. 

Another reported “the simulation strengthened my trust in other professions, because you got to see three disciplines in one scenario providing team-based care to one patient…and they lived”.  

The student responses confirm the utility of a simulation-based IPE experience as it enhances teamwork and facilitates expertise among team members.  

Using the robot enhanced the credibility of the other professions in the room as the provider was able to visualize and hear the interventions implemented by the participants in the room and it confirmed the role of the other team members. 

Overall, the experience allowed for and reinforced an appreciation of collaborative teamwork as students reported increased self-awareness and efficacy. Additionally, having students at similar clinical levels enhanced the activity as each discipline was able to bring forth their clinical expertise and add to the richness of the experience.



lessons Learned

» Improve the orientation process
» Change the simulation scenario
» Address technical challenges

» Determine all necessary resources and ensure
availability
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We learned several things through this project that we would address for future simulations
The orientation process should be more deliberate by providing a robot tutorial link prior to the simulation and a more in-depth orientation to rooms and equipment for all students
It was felt that more practice and familiarity will decrease some of the technical issues in the future

Change the simulation scenario to something like a grand round scenario
The ACLS scenario was very loud with alarms and the chaotic nature of a code, using a different scenario would be less chaotic 

Improve the technical challenges we faced by adding a blue tooth speaker and investigating if a split screen view can be obtained using robot
Also by adding a tutorial and more orientation, in the future, the technical challenges should be minimized

We need to make sure between scenarios that carts get restocked, equipment and rooms get turned around to the original state prior to starting new simulation
This will make sure the simulation is as realistic as possible and students don’t have to pretend but can do real actions

Some positive lessons were learned as well:
Several key elements are necessary, including funding, institutional support, good communication, and shared vision as they helped our project to be a success.
Key stakeholders must work together in a coordinated effort remaining flexible, motivated, and getting involved early. 

We also learned that having and maintaining strong partnerships within the university system and the community helped us to exceed the initial recruitment goal of 20 volunteers. As a result of strong partnerships, our recruitment efforts exceeded our expectations as we had a total of 29 participants. 

Additionally, it was learned that even on a rural campus, it is possible to have a successful simulation-based IPE experience despite the technical challenges. 


Limitations

» Small sample size — limits generalizability

» Pre- and Post with no follow-up - unable to
evaluate for retention effect
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This project did have some limitations.  Although this was not a research project and we were not looking for generalizability,  we still were able to demonstrate feasibility and acceptability among this student population.

 Additionally, pre and post-surveys were conducted the day of the exercise so we were not able to evaluate retention of effect. 



Implications/Recommendations

» Nursing Practice/Education
» Clinical scenarios desighed to enhance students’ soft skills
» Simulation-based scenarios using “remote in” technology
» IPE experiences tailored to similar educational level

» Health Policy

v

_eadership

» Future Research
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Several future implications for nursing practice/education were identified including 
developing clinical scenarios designed to enhance students’ soft skills, 
using simulation-based scenarios designed to use “remote in” technology, and 
designing IPE experiences tailored to similar educational levels.

By designing and implementing scenarios around the soft skills vital to effective and efficient interprofessional teams, simulation has the potential to be an effective technique in teaching the difficult art of communication, bridging the gap across silos of care; 

One such scenario could be a simulated grand round using remote-in technology involving students from multiple disciplines discussing the clinical case from their professional perspective, as students must learn how to clearly communicate a clinical issue with the various disciplines so accurate treatment can be implemented in a timely fashion. 


Several future implications for health policy include
The IOM has charged academic institutions to incorporate interprofessional education into the curriculum focused on developing and sustaining collaborative skills 

Additionally, accreditation agencies recognize IPE as a vital form of education to achieve safe, quality patient-centered care (Decker et al., 2015). 

IPE combined with simulation-based experiential patient scenarios represents an innovative approach in enhancing learning, as hands-on practice allows students to develop and master core competencies, promotes interdisciplinary collaboration and communication skills, and protects patients.  

Health policy focusing on team collaboration aimed at reducing medical errors and enhancing patient safety will drive healthcare and subsequent healthcare education in the future.  

Leadership

Leadership opportunities arise when groups of students work together. Pairing a novice student with a senior level student to observe how simulation-based IPE should be conducted helps to maximize novice student success in the future. 

When novice students observe senior students during a simulation, they have the opportunity to discern effective leadership strategies, glean understanding of how simulation works, and develop and understanding of how to communicate with other disciplines. 

Pairing students together is a win-win for both as the senior student can teach and demonstrate effective leadership skills to the novice student, while the novice gains valuable insight and experience that will enhance their educational opportunities in the future and help make them a better clinician in practice. 

Students that are at the same level can learn from one another, with one another, and about one another, enhancing the educational experience. When novice students from one discipline are paired with senior-level students from another, the novice students may not yet understand their role adequately enough to be able to participate meaningfully in the scenario. 


Future Research

This project revealed several avenues for future research including:     

Involving “remote in” technology using telehealth machinery as an important design element in the simulation. Providers continue to heavily rely on these available technologies in order to provide quality care and access to the patients located in rural communities.  Future research should examine how best to incorporate these telehealth tools into different IPE scenarios to enhance rural health care delivery.


Additionally research using a simulated-based grand round scenario could also provide insight into communication strategies and collaborative teamwork skills.


Future research could focus on using simulation-based IPE to practice the delivery of bad news to patients and families, while promoting empathy and understanding. Future research should focus on the effect of simulation-based IPE on quality of patient-provider interactions.





Sustainabillity of the project

» Strong partnerships

» Stakeholder buy-in
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USCL continues to partner with local agencies including the J. Marion Sims Foundation that has supported USCL for many years through educational grants. Grant money from J. Marion Sims Foundation was used to purchase needed equipment, including the Double Robotics robot, defibrillator and code cart. This equipment was critical to the success of this project.
 
With buy in from stakeholders at the CON, local agencies such as Mid-Carolinas AHEC, and other USC schools, the goal is to pilot simulation-based IPE with the USCL CON senior students and locally placed medical students recruited from AHEC. USCL senior nursing students as well as the faculty are excited, willing, and motivated to see what the future will bring to simulation-based IPE on a rural campus. I received a call from AHEC this past week as they are interested in setting up a schedule for VCOM medical students, North Greenville PA and MUSC PA students could work with our nursing students.



Conclusion

» Schools using IPE with simulation can better prepare students
to work in interprofessional teams delivering safer patient care

» IPE Is an excellent tool used to promote teamwork and
enhance interprofessional attitudes towards one another, and
collaborative teamwork has been associated with reduction

IN medical errors, with a potential to improve patient
outcomes.
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In conclusion, complex healthcare now requires a collaborative and team approach to patient care. IPE trains students to work as part of a healthcare team. Schools using IPE with simulation can better prepare students to work in interprofessional teams delivering safer patient care.

We determined that we can offer simulation-based IPE in a rural setting using an innovative approach. The students loved the experience and want more of it as it gives the students in rural areas telehealth experience and prepares them for future practice.  We established that the robot does work and once the technical challenges are addressed, the experience will be even better for the students. We also found that students like working with other students with similar educational levels as this adds to the richness of the experience.

Improved teamwork and enhanced trust among team members were demonstrated in this simulation-based IPE project. When students worked together to problem solve a clinical issue, patient care and patient outcomes were improved which supports previous research. 







Dissemination

Article Submission — Submitted
» Manuscript — Journal of Interprofessional Care
Abstract Submission - Accepted
» USC Lancaster — Faculty Colloquium - September, 2017
Abstract Submission — Under Review

» IMSH - Society for Simulation in Healthcare — abstracted
submitted for Innovation — January, 2018
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Article Submission –
 
An article entitled “Simulation-based Interprofessional Education in a Rural Setting” was submitted last week for review to The Journal of Interprofessional Care.
 
Abstract submission – accepted
 
An abstract presenting these results was accepted to the University of South Carolina Lancaster Faculty Colloquium Series as an oral presentation on September 27, 2017 in Lancaster, South Carolina. 

Abstract submission – under review
 
An abstract has been submitted for a podium presentation in the innovation project category to the 18th International Meeting on Simulation in Healthcare (IMSH 2018) conference to be held January 13-17, 2018 in Los Angeles, California. 
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