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Abstract

Introduction: Simulation is increasingly being used in the preclinical years of US medical school curricula to provide experiential learning
opportunities for students. However, preclinical medical students may not be able to access the full benefits of immersive simulation
scenarios without an in-depth introduction to the simulation environment and manikin. An escape room may be an effective way to orient
students in an interactive manner to overcome this barrier.Methods:We designed and implemented a 90-minute escape room orientation
activity to address student discomfort in the simulation environment by providing a team-based, hands-on exploration of identified critical
features of the room and manikin in the guise of a routine clinic visit for a patient. We surveyed learners on their confidence immediately
following the escape room and on their perceptions of the session effectiveness following their first simulation. Results: A total of 148
preclinical medical students participated in the escape room activity in 30 groups of four to five persons. Of those students, 130
participated in a simulated patient case within 1 month of the escape room activity, and 89 filled out a follow-up survey. Of responding
students, 80% reported that the escape room activity was highly effective or very effective in preparing them for participation in a
simulated patient case. Discussion: Implementing an escape room orientation activity for preclinical medical students was effective in
preparing students to participate in their first immersive simulation scenario.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Recall the layout of the simulation patient bay.
2. Demonstrate the use of basic equipment in the simulation

bay.
3. Identify basic features of the simulation manikin.

Introduction

Simulation is increasingly being used in the preclinical years of
US medical school curricula1 to provide experiential learning
opportunities for students. The use of simulation-based
education in health care is recognized as an effective teaching
methodology that improves student outcomes.2 Simulation best
practices describe prebriefing prior to a simulation activity as a
key component of preparing a student for a successful learning
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experience. Prebriefing should include an orientation to the
simulation environment and equipment that is student centered
and appropriate to the level of learning and competency.3,4

A thorough orientation to simulation prior to participating in
simulated cases sets up learners for successful navigation of
the environment, the technology, and the processes, making
them more likely to engage in the activity.5 Currently, the extent
and nature of the orientation to the simulation environment are
not prescribed, but the level of the student should be taken
into consideration. For example, preclinical students require
a more in-depth experience to ensure a safe and effective
learning environment for simulations, in contrast to postgraduate
learners, who are already familiar with clinical environments and
comfortable with patient care.6,7

Preclinical medical students in the first and second years of
their education learn the basic components of a physical exam
but have limited opportunities to hone those skills and become
comfortable with the components of a typical exam on a person.
Thus, students may have difficulty both performing an exam
on a manikin and interpreting findings as typical or atypical.
They are still learning the art of obtaining a history and creating
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rapport with patients and can find the simulated patient manikins
especially intimidating, as manikins do not display the expected
facial expressions or physical mannerisms of a person. Students
also have limited exposure to patient rooms, patient monitors,
and other equipment in clinical care settings. When preclinical
simulation activities place students in the simulated patient
environment without a thorough orientation, there can be
confusion, uncertainty, and a sense of not belonging in the space,
which can prevent students from fully investing in the learning
experience.8

Feedback from students participating in our institution’s
simulation curriculum indicated a desire for a more detailed
orientation to the simulation environment and manikin, with
more attention to the physiologic features of the manikin and
the location and use of equipment in the room. The former
orientation consisted of an interactive online module. We
hypothesized that an in-person orientation would be beneficial
to students prior to participating in the simulation curriculum, and
we felt that a self-directed, gamified experience would provide
the most effective method of instruction.

Escape rooms are becoming popular in simulation-based
education, and they are similarly grounded in accepted
educational theories for adult students. Escape rooms provide
concrete experiences that allow for reflective observation and
active experimentation, as detailed in Kolb’s experiential learning
theory.9 They also appeal to adult students’ focus on problem-
solving and desire for interactive learning.10-13 Health care
simulation escape rooms engage students in an interactive
activity that incorporates clues and puzzle solving with health
care-related themes.10,14-17 Escape rooms such as Diemer
and colleagues’ patient safety escape room,18 published in
MedEdPORTAL, provide an opportunity to deliver both formative
and summative training in technical and nontechnical skills. They
have also become more commonly used in medical education
over the past 3 years.14-28 Other escape rooms that have been
described in the literature are of varied design, ranging from
immersive20,21 to tabletop22 to virtual.23

We created an interactive escape room game to allow students
to explore the simulated patient room and the simulated patient
manikin. Our escape room is unique from other escape rooms
described in the literature in that it is used as an interactive
orientation to the simulation environment rather than primarily
as a treatment-focused patient case. During development of
this case, we were unable to find a comparable simulation
orientation activity designed as an escape room for medical
students with detailed setup and operation instructions. However,

while our resource was under review, an escape room used
as an orientation for nursing students was published.28 Our
activity can be used as a part of prebriefing exercises to allow
preclinical students to become oriented to the simulation space
and to the logistics of a simulation in an enjoyable and interactive
fashion, and it can provide a solid foundation from which to begin
participation in patient care scenarios.

Methods

Development
The escape room was designed for preclinical medical students
with the expectation that they would have learned the skills
of basic vital sign measurement and limited physical exam
maneuvers including auscultation of the heart and lungs;
examination of the abdomen; abbreviated head, eyes, ears, nose,
and throat examination; and neurological examination. We first
identified key tasks that students would have to perform when
participating in patient simulation scenarios. We then created
a simple backstory, a patient presenting for a routine primary
care clinic visit, that required students to perform the identified
tasks sequentially to complete the patient visit and escape
the clinic room. The tasks included performing hand hygiene,
obtaining vital signs, and performing a brief physical exam on the
patient using basic equipment in the room. These tasks provided
the context to introduce the equipment and the physiologic
functions of the patient manikin in a hands-on, interactive
manner.

We piloted the case on three separate occasions with groups
of two or three faculty members or medical students in their
clinical years of training. We incorporated feedback from these
groups into the development of the activity. We also incorporated
feedback from faculty after each group of students completed the
activity, resulting in slight modifications.

Equipment/Environment
The escape room activity took place in a simulation suite
with simulated patient bays outfitted identically with a patient
monitor, bedside table, rolling stool, table, and crash cart (see
Appendix A for the simulation guide). We used five patient
rooms, which allowed five groups to participate in the activity
simultaneously. The rooms were reset after each session. The
list and location of items needed for room setup could be viewed
in the room layout document (Appendix B). Appendices C, D,
and E provided printable documents and cards needed for room
setup. The Basic Life Support algorithm29 and the Blood Pressure
Categories chart30 used as additional resources needed to be
downloaded from the American Heart Association and placed in
the room as indicated in Appendix B.
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Personnel
Facilitators included faculty clinician and basic science educators
who taught in the first 2 years of the medical school curriculum
and who had also taught in the simulation curriculum the prior
year. They had been previously oriented to the simulation bay
and manikins. For this activity, facilitators were required to
attend either a 1-hour virtual guided tour of the escape room
via a videoconferencing application that allowed real-time
viewing of the tour or an in-person guided tour. They were also
provided with a copy of the escape room appendices, which
were reviewed with them in detail. Faculty were given the
opportunity to ask questions and receive clarification during both
tour options. No previous experience with an escape room was
required.

One facilitator provided a large-group prebriefing immediately
prior to the start of the escape room activity. Then, each escape
room required one facilitator per student group to act as the
remote manikin operator, observe the activity, record the
group completion time, record the performance of critical
actions, and facilitate the small-group debriefing. The simulation
coordinator and an assistant were present to help with setup,
resetting rooms, equipment troubleshooting, and other logistical
details.

Implementation
Students were provided with a link to an online introductory
module that had previously been used for orientation and were
advised that completion of the module was required prior to
participating in the escape room, though completion of the
module was not verified. We divided 148 students into 30
groups, composed of four to five students per group. We used
five patient rooms, which allowed five groups to take part in
the activity simultaneously. Students participated in the escape
room a few weeks prior to their first simulated patient case
scenario.

Immediately prior to starting the escape room, all students
attended an in-person, 10-minute prebriefing (Appendix F) that
provided the session logistics, objectives, backstory, and rules.
Students were not permitted to bring any personal electronic
devices, such as tablets or cell phones, with them to the activity
(a rule stated in the prebriefing). Learner groups then proceeded
to the simulated patient bay, and once they were in the room,
the clock was started. Faculty used Appendix A, containing a
detailed description of the ideal progression of students through
the escape room, and Appendix G, featuring a step-by-step
sequence of the game with puzzle solutions, scripted hints, and
responses.

The final step of the escape room activity was the completion of
an exit questionnaire (Appendix H) that was accessed with the
tablet camera via a QR code on the patient’s abdomen. Once
completed, the message “Congratulations! You have completed
your patient’s clinic visit in time and have escaped the room!”
was displayed, and the activity ended. Groups had 40 minutes
to escape the room; then, students attended a small-group
debriefing session with the facilitator.

Debriefing
Immediately following completion of the activity, each group
participated in a 40-minute debriefing, facilitated by the
observing faculty member. Faculty used the PEARLS debriefing
tool,31,32 the faculty instructions and debriefing guidelines
(Appendix I), and the completed critical actions checklist
(Appendix J) to help initiate discussion. Debriefing focused on
reviewing the layout of the simulation patient bay, use of the
equipment, and features of the manikin. We provided debriefing
prompts to encourage discussion of the available resources
in the room and the experience of interacting with the patient
manikin, as well as to reinforce the physiologic functions of the
manikin. Appendix I included key debrief points and information
to assist in answering questions that might arise regarding
capabilities of the manikin, room equipment, and patient monitor.

We allowed faculty to spend 10 minutes in the room with
students, if needed, to go over any equipment or manikin
functions that remained unclear to the learners prior to moving
to a separate debriefing space. While groups finished debriefing,
Simulation Center staff members reset the rooms, placing all
pieces back in their designated locations according to the room
layout document. Room reset took 10 minutes. All clue and exam
findings cards (Appendices C-E) were laminated so they could be
written on with dry-erase markers and easily erased.

Assessment
Twelve tasks were built into the escape room sequence and
detailed in a critical actions checklist (Appendix J). As they
observed the students complete the tasks, faculty filled out
the checklist, which served as the assessment of Educational
Objectives 1 and 3. These tasks included using equipment in
the patient rooms that the students would frequently interact
with, or typically have difficulty with, as well as selected patient
manikin features used routinely in simulations. Learners had
40 minutes to complete all of the tasks and escape the room. The
time to escape the room was the base score. One minute was
added to their time for each hint they received (whether solicited
or not). One minute was added for each critical action item they
did not complete. The lowest score indicated the fastest group.
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Achievement of Educational Objective 2 was assessed during the
debriefing.

Two surveys (Appendices K and L), developed using the DASH33

and SET-M34 as a framework, were given to students to evaluate
the effectiveness of the escape room activity in meeting curricular
needs. The first survey was administered immediately after the
debriefing of the escape room activity. The survey asked students
to rate their comfort level in performing the 12 tasks on the
critical actions checklist and to provide feedback on the activity,
including the prebriefing and the facilitated debriefing, as well as
to suggest improvements.

The second survey, administered immediately after students
had completed their first simulated patient case 3 weeks later,
queried them on whether the escape room activity had been
effective in preparing them for participating in a simulated patient
case in the Simulation Center.

Results

A total of 148 preclinical medical students participated in our
escape room orientation. Of the 30 groups, 29 were able to
complete all 12 critical actions and escape the room. The fastest
escape time was 26 minutes and 49 seconds, with an average
time of 37 minutes and 44 seconds, including time penalties.
One group, due to a misunderstanding of a faculty-provided
hint, abandoned solving the puzzles in favor of just completing
a physical exam of the manikin, thereby never advancing to
interacting with the patient monitor or discovering the locked
stethoscope necessary for obtaining a manual blood pressure
and for auscultation.

Immediately after completion of the escape room activity, 107
participants completed a voluntary, anonymous evaluation
rating their confidence in their abilities to interact with the
equipment in the room (Table 1). The median response for all
critical actions was 4 (out of 5), except for “perform hand hygiene
in the simulated patient room” (Mdn = 5) and “obtain a manual
blood pressure on the patient simulator” (Mdn = 3).

Learner feedback was overwhelmingly positive, with comments
including the following:

� “I like that we worked together and got oriented to the
room in a very engaging way.”

� “I most enjoyed the opportunity to become oriented with
the simulation room by an interactive means, in the form of
a puzzle.”

� “It was a great situation to think on your feet and work with
teammates to find solutions.”

Table 1. Learner Confidence in Critical Actions (N = 107)

Critical Actiona Mdn

Perform hand hygiene in the simulated patient room. 5
Adjust the patient bed. 4
Communicate with the patient simulator. 4
Use the in-room phone. 4
Locate the Basic Life Support algorithm in the room. 4
Read the patient vital signs on the monitor. 4
Obtain a manual pulse on the patient simulator. 4
Obtain a manual blood pressure on the patient simulator. 3
Obtain an automated blood pressure on the patient monitor. 4
Examine the patient simulator’s pupils. 4
Examine the patient simulator’s heart and lungs. 4
Examine the patient simulator’s abdomen. 4

aRated on a 5-point Likert scale (1 = not confident, 2 = slightly confident, 3 =
moderately confident, 4 = very confident, 5 = extremely confident).

� “A fun introduction! I feel confident about going into a sim
room now.”

A total of 130 preclinical medical students participated in a
simulated patient case approximately 3 weeks after completing
the escape room activity. Immediately after the patient case,
89 participants completed a voluntary, anonymous, follow-
up evaluation rating the effectiveness of the escape room in
acclimating them to the simulated environment (Table 2). Eighty-
two percent of respondents rated the escape room as highly
effective or very effective in preparing them for future simulated
patient scenarios, and 80% felt it was highly effective or very
effective in acclimating them to the simulated patient manikin.

Discussion

The escape room activity successfully met our goal of introducing
our preclinical medical students to the simulation manikin and
environment in a fun, interactive, and low-stakes manner. The
activity provided a foundation for students to work from during
future simulated patient cases. Our resource is unique in its
use of an escape room to provide a hands-on and experiential
orientation to simulation for learners. This activity could prove
to be eminently useful in many health care professions training
settings as simulation gains popularity in health care education.
Creating an escape room activity was time consuming, and

Table 2. Escape Room Effectiveness (N = 89)

Querya Mdn

Did you find the escape room to be effective in preparing you for
participating in a simulated patient scenario in the Simulation
Center?

4

Did you find the escape room to be effective for acclimating you to
the simulated patient room?

4

Did you find the escape room to be effective for acclimating you to
the simulated patient manikin?

5

aRated on a 5-point Likert scale (1 = not effective, 2 = somewhat effective, 3 =
moderately effective, 4 = very effective, 5 = highly effective).
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finding detailed instructions on the design, setup, and operation
of escape room activities targeting medical student learning was
challenging. We hope that providing this detailed resource will
fill a gap and benefit programs using simulation in the preclinical
years of medical school.

Lessons Learned
We followed the International Nursing Association of Clinical
and Simulation Learning’s Standards of Best Practice: Simulation
Design4 when developing this activity by providing a participant
prebriefing and following the activity with a debriefing. While the
escape room activity is essentially part of a larger prebriefing to
simulation, we would like to emphasize the need for a prebriefing
for the escape room itself in order to establish the learning
objectives, logistics, and ground rules. These elements provide
students with the added benefit of an introduction to the logistics
and flow of future simulations. Most of our students indicated in
an informal poll that they had never participated in a health care
simulation exercise or in an escape room. We did not find that
a lack of experience with escape rooms was a detractor to this
experience, as the clues that we provided satisfactorily guided
students through the exercise and a method for faculty to provide
hints was available.

Our students did experience some discomfort upon having the
manikin speak to them, finding it initially confusing to be both in
a game and attending to a patient. Students requested that they
be informed that the manikin would speak to them and should be
addressed as a patient whom they were helping through a clinic
visit, which was amended in the prebriefing presentation. We also
revised the wording of the hints so as to allow faculty to maintain
their role as the patient while providing the hints.

During piloting, we found that several clues were able to be
skipped or accessed out of sequence, which allowed students to
advance while missing some critical actions. This underlines the
importance of testing linking clues and preventing early reveals
of clues.35,36 Additional lockboxes with associated clues and
puzzles resolved these issues.

We noted that many groups had difficulty in measuring a manual
blood pressure, as indicated by the lower confidence score for
this task. We suspect this was due to several reasons, including
that the task could only be addressed by a single student at a
time, preventing others from having the opportunity to attempt it.
Learner inexperience with blood pressure measurement, as well
as inherent limitations of the manikin (e.g., blood pressure could
only be taken from the left arm), could have also contributed to
the lower confidence scores. To address this, we added a hint

allowing operators to provide the blood pressure if needed.
Students also struggled with answering a question regarding
the lowest normal systolic blood pressure despite having a blood
pressure chart. We opted to retain the original wording of the
question despite the difficulty it caused, as it required learners to
pay attention to detail, a valuable skill in clinical practice.

We found that due to the time incentive and the team-based
nature of the activity, not every participant was involved in solving
every clue or performing every critical action, resulting in some
participants not gaining satisfactory comfort levels with some of
the tasks. We addressed this with our later groups by instructing
faculty to provide a short, in-room debrief prior to the more formal
small-group debriefing session so that students would have
the opportunity to ask for clarification or demonstration of the
equipment. Finally, one group failed to complete all of the critical
actions and did not escape the room. This limited the usefulness
of the activity, as the goal was to have all students complete
the room in a particular order to become familiar with the items
in the room. We provided more suggested hints and prompts
for faculty to use to keep groups on track to completing the
activity.

Limitations
Our results were limited by a low response rate to the second
questionnaire, likely because it was voluntary. There are
several barriers such as class size, facilities, and time that other
institutions might face when implementing this case. We have a
small class size and a large number of faculty with time to help
with simulation activities. We also have enough manikins and
simulation stations to facilitate a small student-to-manikin ratio.
Additionally, our curricular leadership allotted curricular time for
this activity.

Conclusions
We successfully used an escape room format to orient preclinical
medical students to the manikin and simulation environment.
Students indicated confidence in using basic equipment in
the room and assessing manikin vital signs after completion of
the escape room, and they found the activity very effective in
preparing them to participate in simulated patient encounters.
While not a primary objective, we also found the activity useful in
initiating discussion about teamwork in the debriefing session.
A group that works together as a well-functioning team can
escape the room in less time than a group with poor organization
and a lack of teamwork skills. Students commented on how
their communication and situational awareness affected their
performance as a group. This can provide a lead-in for future
training in teamwork through health care simulation exercises.
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This activity could be adapted to orient students in other health
care professions by altering the critical actions. For more
advanced students, substitution of clues requiring more medical
knowledge or changing the background scenario to an emergent
case would suffice. For programs that do not need this type of
orientation, the learning objectives could be modified to focus the
activity on developing teamwork.

Appendices

A. Escape Room Simulation Guide.docx

B. Room Layout.pdf

C. Patient Chart and Puzzle Template.pdf

D. Clue and Exam Findings Cards.pdf
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G. Escape Room Flow Chart and Codes.pdf

H. Exit Questionnaire.docx

I. Faculty Instructions and Debriefing Guidelines.pdf

J. Critical Actions Checklist.docx

K. Participant Evaluation.docx

L. Follow-up Survey.docx
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