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Objective. To teach interprofessional communication and teamwork skills to health professions stu-
dents through a standardized patient simulation on acute patient stabilization and measure the impact
on learners’ perceptions of interprofessional collaboration.
Methods. Medical and pharmacy students in their final year and post-licensure nurses in their initial
six-month probationary period worked together to stabilize a simulated acutely ill standardized patient.
Perceptions of IPE were assessed pre- and post-simulation using the Student Perceptions of Interpro-
fessional Clinical Education-Revised Instrument, version 2 (SPICE-R2). Medical student participants’
scores were compared to those of a concurrently enrolled cohort of medical students who did not
participate in the simulation.
Results. Eighty learners participated in the simulation and all completed pre and post SPICE-R2
assessments. Learners’ perceptions increased significantly in all domains, including understanding
of roles in collaborative practice, interprofessional teamwork and team-based practice, and patient
outcomes from collaborative practice. Compared to the control cohort, participants’ perceptions of
team-based practice and the impact on patient outcomes improved significantly, while a statistically
similar improvement in scores for understanding of roles and responsibilities was seen. The SPICE-R2
scores increased similarly among students in each profession. Repeat exposure to the simulation con-
tinued to improve perceptions but not as robustly as the initial simulation.
Conclusion. This simulation changed learners’ perceptions of how interprofessional collaboration
affects patient care, which supports the incorporation of standardized patient-based interprofessional
education even in the late-stage education of health professionals.

Keywords: interprofessional education, simulation, bootcamp, collaborative practice, internship preparation,
standardized patient

INTRODUCTION
Complex health care needs require an effective in-

terprofessional health care team with shared goals, clear
roles, and effective communication to achieve measur-
able outcomes.1 Failure of health professionals to func-
tion effectively as a team leads to adverse patient
outcomes and accounts for up to 80% of serious medical
errors.2 Successful team collaboration improves patient
care, decreases patient length of stay, and reduces health

care costs.3 Developing health professions students’
competency in collaboration requires interprofessional
education (IPE). In medicine, the percentage of institu-
tions that require IPE activities has risen to 92%, and
accrediting bodies for nursing and pharmacy schools re-
quire IPE throughout their curricula.4-6

The Health Professions Accreditors Collaborative
created guidance to develop, implement, and evaluate IPE
across a wide range of professions.7,8 Four core interpro-
fessional competencies (Values/Ethics for Interprofes-
sional Practice, Roles/Responsibilities, Interprofessional
Communication, Teams and Teamwork) provide an out-
come-driven framework for understanding what should be
taught, assessed, and expected in IPE.4 At our institution, a
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needs assessment survey of educational priorities for senior
medical students revealed a need for IPE training as a
capstone experience immediately prior to students gradu-
ating and beginning supervised clinical practice. Specifi-
cally, 15% of graduating medical students requested
training in how to achieveEntrustable ProfessionalActivity
(EPA) 9, “collaborate as a member of an interprofessional
team.”9 Therefore, we developed a didactic session on
interprofessional teams and an optional acute patient sta-
bilization simulation to provide learning about team com-
munication and roles and responsibilities, and to observe the
impact on outcomes of teamwork in a controlled environ-
ment.10-12 We describe our assessment of the effect of this
standardized-patient simulation workshop on learners’ per-
ceptions of interprofessional education, including roles and
responsibilities and communication and teamwork, and the
impact of these on patient outcomes.

METHODS
Approval for this study was obtained from theWake

Forest School of Medicine (WFSOM) Institutional Re-
view Board. An interprofessional steering committee
consisting of nurses, physicians, pharmacists, an in-
structional designer, the WFSOM Director of Interpro-
fessional Education, and medical education staff
members from two institutions was convened to design,
implement, and assess the outcomes of an optional IPE
simulation-based workshop. All medical students who
participated in the Transition to Residency course received
didactic instruction on IPE and were given the opportunity
to participate in an IPE simulation. Post-licensure nurses
in their six-month orientation period and fourth-year
pharmacy students completing experiential rotations
were recruited from the health system to participate in the
simulation workshop. Because of the limited number of
pharmacy students on rotation in the health system they
were scheduled to participate in up to three simulations.
Data were collected after each simulation to assess the
subsequent effects of the simulation.

The primary objective of this study was to determine
the impact of an interprofessional patient stabilization
simulation on learner perceptions of interprofessional
collaboration. Secondary objectives were to compare the
change in IPE factors, including roles and responsibilities,
communication and teamwork, and impact on patient
outcomes pre/post simulation. Exploratory objectives
included evaluating the effect of repeated exposure to the
simulation on students’ perceptions of IPE.

Each simulation required a standardized patient, a
fourth-year medical student, an orienting new nurse
graduate, a fourth-year pharmacy student, as well as
preceptors from each profession. Six simulations ran

concurrently and were repeated with a new group of
learners every 20 minutes. A group pre-briefing was held
to orient all learners to the logistics of the event, although
no information about the actual case was provided to
participants prior to the simulation.

The simulation case involved a patient with an acute
medical crisis requiring immediate stabilization. The 10-
minute simulation began with a nurse paging the medical
student who then entered the simulation room andworked
with the pharmacy student and nurse to stabilize the pa-
tient. Debriefing was conducted immediately after the
simulation inside the simulation room using a standard-
ized team checklist created by the steering committee.
The team checklist was intended to prompt formative
feedback from preceptors on the communication ex-
pected and actions taken by the team to stabilize the
standardized patient. The checklist was also used to
prompt discussion among participants and preceptors on
their perceptions of the simulation.

The assessment tool used tomeasure the primary and
secondary study objectives was the validated 10-item
Student Perceptions of Interprofessional Clinical Educa-
tion-Revised Instrument, version 2 (SPICE-R2, five-
point Likert, Cronbach alpha5.86).13-15 This instrument
assesses agreement with statements about student per-
ception of interprofessional teamwork and team-based
practice, roles and responsibilities for collaborative
practice, and patient outcomes from collaborative prac-
tice. The primary outcome was the overall SPICE-R2
score, and secondary outcomeswere the factor scores. All
simulation participants completed the SPICE-R2 imme-
diately before and after the simulation. Pharmacy students
who participated in two or three enactments of the sim-
ulation completed a second SPICE-R2 after their final
(second or third) enactment to assess the impact of re-
peated exposure to the simulation. Medical students who
participated in the simulation workshop (eg, participants)
and thosewho did not participate (eg, controls) completed
the SPICE-R2 on day 1 and day 14 of the Transition to
Residency course.

A paired Student t test was used to compare pre- and
post-survey means and responses of medical students who
did and did not participate in the simulation. An ANOVA
was conducted to compare the means between the three
student groups.Effect sizewas calculatedusing theCohend.

RESULTS
Eighty learners participated in the simulation and

completed the surveys. Fourth-year medical students
(n541), fourth year pharmacy students (n517), and
nursing trainees (n522) worked in teams of three to sta-
bilize the acutely ill standardized patient. Nursing trainee
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numbers were lower than expected because of scheduling
conflicts on the day of the simulation. Because of this,
some nursing students participated in the simulationmore
than once but only completed one post survey.

Overall, participants’ perceptions of IPE were high
prior to the intervention. No significant differences were
found between learner groups in perceptions of teamwork
(p5.98), roles and responsibilities (p5.81), and patient
outcomes (p5.31). Perceptions significantly improved
after completing the IPE simulation for all learners and for
each profession (Table 1). The greatest numerical in-
crease was seen in medical students’ SPICE-R2 scores;
however, the improvement was not statistically signifi-
cantly different from nursing or pharmacy participants
(p5.87). The perceptions of all learners significantly
improved in the individual IPE factors as well, and again
no significant difference was detected between learner
groups’ perceptions of teamwork, roles and responsibil-
ities, or patient outcome.

Pre-course SPICE-R2 scores did not differ between
medical students who participated in the simulation
workshop and those in the control group who did not
participate. Overall mean SPICE-R2 scores for medical
student participants increased more than those of control
students, though the difference was not significant (Table
2). Medical students in the control group also gained

significantly in their perceptions of roles and responsi-
bilities.When comparing scores on the individual SPICE-
R2 factors, mean change in perception was significantly
different between student participants compared to con-
trol students in the teamwork and team based practice
factor as well as the impact of collaborative practice on
patient outcomes factor both with medium effect size
(d5.49 and .39 respectively). However, there was no
significant difference in change in perceptions of effect of
collaborative practice on patient outcomes between par-
ticipants and control students (Table 2).

For pharmacy students who completed more than
one simulation, their repeated exposure was less impactful
than the initial one. Although the perceptions of these
pharmacy students continued to improve numerically with
additional patient simulations, this increase was not sig-
nificant. A trend toward continued improvement in their
understanding of roles and responsibilities was present
with repeated exposure (Table 3).

DISCUSSION
This simulation specifically aimed to address

perceptions of interprofessional collaboration in health
care professionals as theymake the transition to clinical
practice. There were two major findings from this
study. First, we found that health professions students’

Table 1. Participants’ Responses on the Student Perceptions of Interprofessional Clinical Education-Revised 2 Instrument Before
and After Participation in an Acute Patient Stabilization Simulation

Pre-Simulation, Mean (SD)a Post-Simulation, Mean (SD)a p value

Teamwork
All participants 4.4 (.5) 4.7 (.4) ,.001
Medical students 4.4 (.5) 4.8 (.4) ,.001
Nursing trainees 4.4 (.5) 4.7 (.5) .001
Pharmacy studentsb 4.4 (.5) 4.6 (.5) .02

Roles
All participants 3.8 (.6) 4.4 (.6) ,.001
Medical students 3.7 (.5) 4.4 (.5) ,.001
Nursing trainees 3.8 (.6) 4.5 (.6) ,.001
Pharmacy studentsb 3.7 (.7) 4.1 (.7) .009

Patient Outcomes
All participants 4.3 (.6) 4.6 (.5) ,.001
Medical students 4.2 (.6) 4.6 (.5) ,.001
Nursing trainees 4.4 (.5) 4.7 (.5) .001
Pharmacy studentsb 4.4 (.5) 4.5 (.5) .02

Total Scores
All participants 4.2 (.4) 4.6 (.4) ,.001
Medical students 4.1 (.1) 4.6 (.1) ,.001
Nursing trainees 4.2 (.1) 4.6 (.1) ,.001
Pharmacy studentsb 4.2 (.1) 4.4 (.1) .002

aMean (SD) of responses (based on a five-point Likert scale) on the Student Perceptions of Interprofessional Clinical Education-Revised
Instrument, version 2 (SPICE-R2)
bData for pharmacy students compared after the first simulation
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perception of team-based care and its impact on patient
outcomes was significantly improved as a result of
participation in this workshop compared to the per-
ception of medical students in a control group who only
received didactic IPE. Second, learners from all of the
health care professions represented benefitted similarly
from participation, thereby fulfilling key criteria for
IPE.

The IPE simulation was feasible and impactful for
medical, nursing, and pharmacy learners immediately
prior to their transition to clinical practitioner. These
findings add to a growing body of literature on the im-
portance and impact of interprofessional training for
health professions learners.16-19 This transition to clinical
practice is an important time to incorporate IPE as
learners have had an opportunity to witness collaborative
care during clinical practicum experiences and

understand the need to collaborate with other health
professionals when they enter practice.

Prior to this workshop, participants’ understanding
of roles was the lowest of the three IPE factors that were
assessed, even though this factor is foundational and a key
first step in interprofessional collaboration. All medical
students and pharmacy students in our study had previ-
ously been exposed to IPE curricula that taught inter-
professional responsibilities and roles, yet prior to the
simulation this was still an area in which improvement
was needed. In our study, all participants’ understanding
of their professional roles and responsibilities when car-
ing for a patient as part of a health care team improved.
These findings suggest that students immediately prior to
graduation and licensure can benefit from further in-
struction on identifying other professionals, understand-
ing their role at the patient’s bedside, and appreciating
how this understanding influences delivery of team-based

Table 2. Medical Student Responses on the Student Perceptions of Interprofessional Clinical Education-Revised 2 Instrument Day
1 and Day 14 of the Transition to Residency Course

Participated in Simulation Day 1, M (SD) Day 14, M (SD) p valuea
Mean of all
differences p valueb Cohen’s dc

Overall
Did Participate 4.2 (.5) 4.2 (.5) .13 .12 .10 .33
Did not 4.1 (.5) 4.1 (.5) .57 -.03

Teamwork
Did Participate 4.3 (.7) 4.4 (.5) .31 .09 .02 .49
Did not 4.3 (.5) 4.1 (.6) .008 -.17

Roles
Did Participate 3.9 (.6) 4.0 (.5) .21 .12 .62 .10
Did not 3.8 (.7) 4.0 (.6) .01 .18

Outcomes
Did Participate 4.1 (.6) 4.3 (.6) .33 .15 .047 .39
Did not 4.1 (.7) 4.0 (.7) .10 -.06

M is mean with standard deviation (SD) of 5-point Likert scale responses on the Student Perceptions of Interprofessional Clinical Education-
Revised Instrument, version 2 (SPICE-R2)
Mean of all differences is of differences in scores on the SPICE-R2 for all students who did and did not participate in the simulation on day 1 and
day 14
aTwo-sided p value calculated by paired student’s t test between day 1 and day 14 means with significance defined as p,.05
bTwo-sided p value calculated by paired student’s t test between the means of all differences of students who did and did not participate with
significance defined as p,.05
cCohen’s d, effect size, calculated for the mean difference between students who did and did not participate

Table 3. Pharmacy Student Responses on the Student Perceptions of Interprofessional Clinical Education-Revised 2 Instrument
Before and After Participation in Acute Patient Stabilization Simulations

Pre, M (SD)
Post 1,
M (SD)

Post 2,
M (SD)

p value: pre
to post 1

p value: post 1
to post 2

p value: pre
to post 2

Overall 4.2 (.1) 4.4 (.1) 4.5 (.4) ,.01 .08 ,.001
Teamwork 4.4 (.5) 4.6 (.5) 4.7 (.5) .02 .35 .005
Roles 3.7 (.7) 4.1 (.7) 4.2 (.7) ,.01 .06 .001
Outcomes 4.4 (.5) 4.5 (.5) 4.7 (.5) .03 .14 .007
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care. Preceptors in our simulation reported that the vast
majority of participants did not introduce themselves and
this appeared to limit the quality of communication at the
bedside. Those students who quickly and efficiently
identified all care team members by name garnered
greater trust within the group and opened lines of com-
munication. Students also indicated that they were able to
observe the link between team communication and pa-
tient outcomes in this acute interprofessional crisis man-
agement situation. Though participating in the eventmore
than once did not lead to further significant improvement
in pharmacy students’ perceptions, the improvement nu-
merically continued to increase. This could indicate that
participating in multiple events instead of concentrating
learning in one session would be more helpful for stu-
dents. A surprising outcome was the significant increase
in perceptions of roles and responsibilities by the group of
medical students who did not participate in the simulation
while those that did participate did not significantly im-
prove. This may have been the result of a humbling effect
that the simulation had on those who participated as they
realized they did not know as much about other profes-
sions as they had previously thought.

Our study had several strengths. First, we included
three different professions in the training exercise, which
allowed for a more realistic simulation. Next, we used a
validated instrument that was simple to answer to assess
participants’ learning, which led to high response rates.
Another strength is that we included a control medical
student cohort, allowing for comparison of the effects of
didactic IPE vs didactic plus simulation. Also, an inter-
professional facilitator-led debrief was held immediately
after the simulation, which has been proven to be a more
effective method than self-learning to ensure the IPE
activity had the desired impact.20

Study limitations include the lack of standardized
preparation of both facilitators and learners. As a result,
some of the learners were unclear about the goals for the
activity. Also, the facilitators might have debriefed their
groups differently, although we attempted to control for
this by using a team checklist. This may have led to dif-
ferences in the impact the workshop had on the learners.
Second, our study outcomes were based on learner per-
ceptions and knowledge of interprofessional collabora-
tion (the most basic impacts of IPE) rather than on
changes in behavior.20 A further limitation of the study
was in allowing medical students to self-select to partic-
ipate. This may have resulted in bias in the outcomes as
those students who did not participate may have been
overconfident in their interprofessional skills.

An area for further research into instruction of health
professions students on interprofessional roles is the

effect of the structured debriefing held after the simula-
tion. Team debriefing is a critical opportunity to teach,
learn, and demonstrate the value of interprofessional
team-based education. Additionally, follow-up data to
measure this simulation’s effect on the learners’ behavior
once they enter practice would greatly add to the
literature.

CONCLUSION
In this study, we demonstrated that a simulation-

based IPE activity focusing on bedside communication
and collaboration between medical students, pharmacy
students, and novice nurses significantly improved
trainees’ perception of collaborative teamwork, under-
standing of the roles and responsibilities of the care team,
and recognition of the improved patient outcomes
achievable through collaboration. Standardized patient
IPE simulations are a feasible and relevant instructional
method in late-stage training of health care professionals
prior to clinical practice. Further research on the effects of
a structured debrief on participants’ attitudes toward IPE
and comparison of post-intervention assessment scores to
those of a diverse IPE control group would further inform
the use of simulation.
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