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Abstract

Purpose — Health-care simulation has evolved rapidly in the past few decades; it has become an integral
component of education and training to improve the efficacy of both individuals and teams. Designing an
optimal simulation-based learning space is a multitiered and multidisciplinary process involving architects,
engineers and simulation educators. The purpose of this paper is to present the experience of designing a
simulation center for a tertiary academic hospital.

Design/methodology/approach — The study is based on an in-depth analysis of the final structural
blueprint of the center and qualitative thematic analysis of semi-structured interviews with persons involved
in the design process

Findings — Thematic analysis led to three thematic categories, namely, organization of space, equipment
and administrative and staff requirements.

Research limitations/implications — The paper describes the experience of designing one center
within an academic tertiary setting. This experience may lack external validity and generalizability.
Moreover, the operationality and functionality of the center have not been studied yet. Finally, the
interviewees were interviewed post-design, which may pose as recall bias.

Practical implications — For future simulationists or educators attempting to undertake a simulation
center design, this paper will help guide them to anticipate the needed human and technical resources and
potential challenges.

Originality/value — The study offers recommendations meant to guide others attempting to design a
simulation center within an academic institution.

Keywords Simulation, Health care, Design, Layout, Facility, Center

Paper type Case study

We foremost acknowledge the contributions of our institution and all our interviewees for their
tremendous contribution to the design and construction of the most optimal simulation space for our  Jounal of Facilities Management

institution’s needs. We would also like to thank them for their time and insight during these VoL 1o o
interviews. We extend our thanks to Ms. Ella Scott for her time and valuable guidance during the © Emerald Publishing Limited

. . . ; 1472:5967
design of the interview guide. DOI 10.1108/JFV-02-2020-0011


http://dx.doi.org/10.1108/JFM-02-2020-0011

JFM
185

488

Introduction

Simulation offers learners the opportunity to practice clinical and non-technical skills on
simulated patients in a controlled environment which emulates reality, without incurring
risk on actual patients (Gaba, 2004; Gordon and Buckley, 2009); it encourages experiential
learning in an attempts to bridge the gap between “knowing” and “doing” (Flanagan ef al.,
2004).

Human factors explain 60%-80% of medical errors (Perrow, 1999); reducing the rate of
these errors was the initial motivation of introducing simulation in health care. According to
the Institute of Medicine (IOM) report To Err is Human, simulation led to a reduction in
medical errors by 60%-90% (Institute of Medicine [IOM], 2000). Nonetheless, investing in
simulation is a laborious and costly endeavor (Rauen, 2004; Jeffries, 2005); the process
requires careful assessment of the needs of all stakeholders, an optimal design with a lean
layout to ensure efficient flow of users and personnel and a dedicated team knowledgeable
in medical education, as well as simulator operations’ systems. Seropian and Lavey (2010)
suggest design considerations for health-care simulation facilities, focusing on flexibility of
space and user objectives; yet there is no consensus on the optimal design or best practices
while designing a simulation center. The importance of the design and layout of the physical
space of a simulation center cannot be underestimated. A lean, flowing layout lends itself to
efficient and efficacious learning, without interruptions and intersections of different learner
groups occupying the center simultaneously. The relationship between people is reflected in
the structure of the space within the construct (Kallio et al., 2015).

The health-care system includes many dynamic factors that add to the complexity of
designing a simulation center, from administrative and operational staff to the end-users
and the simulators themselves (Rothgeb, 2008). Therefore, involving all these elements in
the design process from the initial stages is crucial. Building a working health-care
environment plays an important role in:

» staff satisfaction (Tumulty et al.,, 1994);
» patient safety and experience; and
* operational efficiency (Reiling et al., 2008).

Inefficient layouts, lighting and acoustics may contribute to exacerbating users’ stress
(Chaudhury et al., 2009). On the other hand, a study by Murphy (2013) showed that updating
the physical simulation setting, by increasing the environmental fidelity, for example,
positively influenced student learning and satisfaction.

A simulation facility is unique in that it mimics the working health-care environment, yet
it is essentially a learning space. The aim of this paper is to describe the experience of
designing a simulation center in a tertiary academic hospital and to offer recommendations
on guiding others attempting to design a simulation center within an academic institution.

Methodology

Study design and settings

This is a descriptive case study of designing a 600 m® simulation center on the 2nd floor of a
skyscraper within a tertiary academic institution.

The interviews took place within the said institution. The researcher had unrestricted
access to the hospital and university over the course of the study (October 2017-December
2018) to observe the existing (old) simulation lab design and its operation, the planning and
designing phases and the design decisions taken by the stakeholder team in meetings. The
study was approved by the institutional review board.



Participants

Six semi-structured interviews were conducted with personnel experienced in medical
simulation and stakeholders involved in the design process of the simulation center over a
four-month period after finalizing the design. Respondents included: the simulation center’s
director, the previous simulation center coordinator, the architect, the biomedical engineer
(BME) and two simulation contractors. Participants were recruited via e-mail, based on a
referral system/snowball technique, where one interviewee recommended another. A face-to-
face meeting was scheduled with participants willing to sit for an interview. Prior to the
interview, all participants were asked to sign a written consent, ensuring their anonymity
and confidentiality. Interviews took between 30 and 60 min; given interviewee consent,
interviews were voice recorded, while the researcher took notes.

The study was done retrospectively because, at the time, there was no structured studied
process that preceded the design needs of the new simulation center. Although notes and minutes
were being taken during the design meetings, it was not for research purposes. At the time, the
hospital and the university used the only simulation center available ie. that of the nursing school,
and the center was simply incapable of handling the sheer number of users. Therefore, it was
decided that the medical faculty would have their own space. The design and construction bids
were par for course for the institutional procedures and not unique for the design of a simulation
center. When this study was conceived, we tailored the interview guide (IG) to particularly address
whether if any special considerations were taken for designing a simulation environment.

The needs assessment was also retrospective in the sense that stakeholders were asked
whether they considered the issues with the nursing lab and how they would change these
elements in the new center. As the new lab is not yet operational, we, unfortunately, cannot
answer what needs were confirmed or disproven. Clearly, if we were to have a re-do of the
entire process, there would be a proper documented needs assessment conducted prior to
undertaking the design, the research aspect would follow the trajectory of the design
processes rather than retrospectively interviewing stakeholders.

Tools
The study analysis and outcomes are based on several data sources:

(1) The two-dimensional blueprint of the simulation center (Figure 1).
(2) A semi-structured IG.

e The IG was developed through an iterative process. Several editions were tried
with independent simulation experts not associated with the current design
process. The IG was derived and adapted from:

* A thorough review of the literature and resources from established simulation
centers world-wide which included detailed descriptions of their simulation
space and equipment; we reverse-engineered this information to formulate our
questions for the IG (Seropian and Lavey, 2010; Brost et al., 2008).

o Laerdal has a detailed guide for planning for simulation spaces in terms of
equipment and technical resources which was helpful in guiding and
structuring relevant aspects of our guide.

»  QOur observations of the gaps identified within the current lab.

¢ In-depth discussions with a simulation expert in Sidra, Qatar about what they
would consider an ideal space and subsequently piloting several drafts of the
1G with her and amending based on her recommendations.

Designing a
simulation
center

489




JFM
185

490

Figure 1.
Center floor plan
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Notes: (a) Public area and offices in the upper side with dotted borders (Rooms 8, 10 and 12),
(b) immersive simulation rooms with black bold borders (Rooms 1-7 and 9) and (c) backstage
area with hatched borders (Labeled C). Black arrows indicate paths for practitioners entering
the center from the main entrance door and flow circularly around simulation rooms, and gray
arrows indicate the flow of instructors and SPs entering from the backstage door to avoid an
intersection

» Finally, the iterative piloting of variations of the IG with the simulation expert
and other stakeholders helped us arrive at the final comprehensive version of
the guide. The final version of the IG (Appendix) included 30 questions.

Data analysis

Data were entered and analyzed using Microsoft Excel®. Numerical and continuous data
were analyzed using descriptive quantitative analysis, percentages for numerical variables,
the mean and standard deviation for the continuous. Open-ended, narrative responses were
analyzed using qualitative thematic analysis. The study used triangulation analysis from
different sources of data including direct observation, semi-structured interviews and
analysis of the center’s blueprint to reach our findings, which was beneficial to gain more
understanding and strengthen the validity of the study.

Thematic analysis was manually conducted to identify themes or specific patterns
for a chunk of data provided by the interviewee; initial codes were generated, data
was organized and reduced to smaller chunks in a systematic and meaningful way by
two analysts; next, these codes were categorized in three main groups, followed by
identifying themes and subthemes within each of these categories and determining a
connecting thread.

Results

Interviewee characteristics

Six interviewees who were involved in the design process were included in the study
between October 2017 and December 2018: the architect, the BME, the center’s
director, the previous center’s coordinator and project contractors for equipment and



design (CAE® and SH Group). Descriptive quantitative analysis was performed for
demographic data from the small group of stakeholders interviewed (z = 6) (Table 1),
no inferential analyzes were performed given the sample size. All except one of our
participants have had more than five years’ experience in medical simulation.

Findings

All interviews were transcribed and analyzed qualitatively. The first level of analysis
involved the coding of short phrases and words by two analysts. Codes were then
grouped under different categories and subcategories. Finally, based on shared
concept/meaning, thematic links were drawn between the categories, namely,
organization of space, equipment and administrative and staff requirements.

Organization of space includes both structural and architectural elements such as
the accessibility of the center to ensure optimal flow of users and staff, location of
immersive simulation rooms, debriefing rooms and staff work areas, the position of
the control rooms, storage spaces and the exposure of rooms to natural vs artificial
light.

Equipment is divided into two subcategories, those relating to the simulation spaces
directly and those relating to the center generally. Simulation equipment includes
the simulators and the audiovisual technology, as well as all the medical equipment
required to mimic the reality of the hospital setting. While equipment relating to the
center includes furniture, staff computers, etc.

Administrative and  staff requirements cover findings related to the
administrative objectives and requirements of the center such as accreditation,
educational and training curricula and the staff needed to carry out these
objectives efficiently i.e. a director, coordinator, simulation technologist and
assistants (Table 2).
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Demographic characteristics n (%)
Gender
Male 4 (66.66)
Female 2(33.34)
Design role
Architect 1(16.67)
Contractors 2(33.34)
Director 1(16.67)
Coordinator 1(16.67)
BME/technical 1(16.67)
Years of experience in simulation

2(33.33)
9-11 1(16.67)
12-15 2(33.33)
None 1(16.67)
Years of working experience
10-15 2(33.33
16-20 1(16.67)
20-above 3 (50.00)

Table 1.
Descriptive
demographic data on
participants
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185 Main theme Category Sub-category (second
’ (fourth level)  (third level)  level) Examples of participant’s response
Organization of Locationof  Functionality (2 = 1) “Its shape is sequential with minimal
space rooms and Minimal intersection intersections, not really so circular flow, the
flowaround (n=2) architectural plan looks like a peripheral circle
492 Low redundancy (2 =1) with central functions and functions on the side.

Peripheral circular flow  Combination of a circle with a star. It is not a
with star-shaped (z =3) redundant flow, back or forth flow”

Reality design (n = 1) “The flow will be circular and that’s how it was
Lean flow (n = 2) designed, it was designed in a way that you can
Multi-configurational move from one simulation to the next, so a
(n=5) patient can come in into a patient room to the

Peripheral rooms (z =1) OR then go to the recovery room then go to the
Central sequential flow  intensive care unit (ICU) with less redundancy”

(n=75)
Back seen area and public
area (n=1)

Flexible and functional
corridors (7 = 3)
Central function (2 = 5)
Circular flow (n = 4)
Functions of  Multipurpose aka generic “The function of the rooms is multipurpose, they
rooms rooms (1 = 6) can do lectures, skills training and scenarios
high fidelity”
“Then they had to combine some rooms such as
the labro and delivery room (LDR)/Newborn
care and NICU and for the Recovery/ICU — so
they worked on having more multifunctional
larger rooms. The multipurpose room also next
to the storage can be used for task training (for
task training if they want to reduce noise
outside because a special area for part-task
training is in front of the simulation rooms) or
most likely virtual reality (VR)”
Current Structure (2 = 1) “Shortage in staffing personnel like simulation
challenges Space constraints (# = 5) expert other than a lab manager. Space and
Human resource (z =2) environment are kind of flexible, setup can be
Project time (7 = 2) changed when needed”
Budget (n =1)
Connections between
contractors and
consultant (7 = 1)
Program challenges (n =

1)
List of requirements for
equipment and tools
Table 2 _ o (resources) (n = 1) _

L Equipment Audio-visual Programneeds (z=3)  “You can purchase as many simulators as you
Details the themes capacity Location want but before purchasing simulators consider the
and categories Functionality available space and the number of rooms in the
derived from Durability center; mannequins are expensive; they are not
participants to each flexibility (n = 1) supposed to be stored. Select simulators wisely and
of the sections of (continued)

the 1G




Main theme Category Sub-category (second
(fourth level)  (third level)  level) Examples of participant’s response

ensure optimizing the investment cost while
meeting the program needs”
Simulators Program needs “Minimum 4 HF, 8 Mid-F, 3 LF and many part-
task trainers”
Administration/ Accreditation Operational experience ~ “The lab is not accredited because you need to
management n=1) have operational experience, money is not the
Financial support (z = 1) issue”
Design considerations for
accreditation (7 = 2)

International
accreditation (n = 2)
Program Multi-disciplinary “Undergraduate program to the medical
offerings simulation(z = 6) students, post-graduate programs for residents,
Program needs fellows, career development for attendants and

staff and we are hoping to develop courses
included in the curriculum, the nursing school
they already have some courses so we can
collaborate with them to introduce in our center
and also introduce medical simulation
curriculum in the medical school”
Staff training Industry training (z = 3) “CAE would be training the staff on the use of
program Seminars (12 = 2) the audio-visual (AV) software; there are four
Software and Hardware types of training: to train for 3-4 full days on the
Familiarization (# =2)  software for 10 participants, second, Training

Hands-on and online for life — long-term contract with the CAE (web-
n=2) based training as recorded pieces of training).
Simulation education Custom made training: Training sessions in
n=1) Germany or the US free training. Webinars are
Certification (n = 1) offered”

Staff preparedness

(n=1)

Note: Not all results are shared in the above table, only some examples are provided because the data is big
to include all
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Table 2.

Discussion
Design process: framework and approach
Health-care facility design is currently focusing on a new design approach known as
“evidence-based design” to ensure the efficiency of health-care processes, a safe environment
for users and higher staff performance (Miller ef al, 2016). As simulated environments
mimic real hospital settings, the latter design strategy was adopted for the center.
Stakeholders from staff to end-users were asked to participate in the design process to
ensure the utmost efficacy of the final simulation space. Throughout the facility design
process, there were various phases to consider:

Foreground.

(1) Needs assessment: prior to designing the new space, a needs assessment was
conducted to recognize the gaps and needs of the future center; primarily targeting
the flow in simulation space and focusing on abundant storage areas and human
resources.
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(2) Identify the scope and objective of the center: based on the needs assessment and
administrative recommendations, the design team derived the scope and objectives
for designing the simulation center:

» Integrate a state-of-the-art simulation center that meets the needs of learners on
all levels from students to faculty members.

e Design a center which meets the accreditation standards of international
simulation bodies.

¢ Design a center that will become financially independent and sustainable.
Project planning and implementation.

¢ Build-bid contracts and equipment procurement: following the conceptualization of
the centers’ scope and objectives, construction bids were accepted. The bidding
companies provided their proposed blueprints, materials, manpower required, the
duration of the project construction and budget. Simultaneously, bids were being
accepted for the simulation company to supply and equip the center with state-of-
the-art simulators and the relevant technology. This phase was long, often the
contracting company and the simulation team had varying and opposing notions on
the most efficient design. Finally, the company was chosen based on the high-
quality and cost-effectiveness of their proposals.

¢ Finalizing the blueprints: the final planning and designing phase took an additional
eight months. In this stage, the contracting company, the simulation group and the
team assembled at (Medical Center) met regularly to arrive at the final blueprint. It
is noteworthy that one of the main challenges at this stage was the fact that the
simulation center is allocated 600 m? of the 2nd floor of a skyscraper within the
hospital complex; the design team had to reconcile with the structural elements
originally designed within the building. This presented certain obstacles for the
design team as foundational structures and water outlets could not be rearranged.

* Finally, contractors were given access to the site to proceed, and architects and
project managers to oversee the construction process.

All the phases and processes involved present the underlying research core of this study.
The interviews were carried out throughout the course of the planning and the author’s team
was partly present at the design meetings.

Organization of space: flow and functions

One of the primary foci of interest to the team was the efficient flow of learners and staff
through the center, be it from one simulation room to the other or from the simulation room
to the debriefing rooms or from storage areas to simulation rooms. The team’s intention was
to provide a space where multiple activities could occur simultaneously without
interruptions or cross-over.

There are various flow shapes to consider while designing the center’s layout (Figure 2).
The star-shaped circular layout (Figure 2a) offers both centrally localized function and
observation, as well as peripherally located functional spaces. The rectangular flow (Figure
2b) progresses learners from one room to the next linearly with high redundancy and finally,
the circular flow (Figure 2¢) offers a central observational vantage point, with peripherally
located simulation and learning spaces. Each of these has its advantages and disadvantages,
including interruptions, noise cross-over, inefficient observation, etc.



Given the space provided for the center and the elements originally structured for the
building, the design team implemented the star-shaped circular layout. The center was
designed with several corridors with a width between 2 and 2.5 m around the functional
immersive simulation rooms (Figure 1) to provide minimal meeting points and interruptions
between learner groups, the quickest route from room to room and the accessibility of
stretchers. However, the corridor in the backstage area (Figure 1¢) is less than the required
width of 3m for the service area (storage of medical equipment) because of limited space and
preconstructed elements.

The center contains a centrally located operating Room (OR) 1 (8.52, 5.91 m),
emergency Room (ER) 2 (4.96, 5.86 m), intensive care Room (ICU) 3 (5.62, 4.49 m), a
multipurpose Room 4 (4.95, 5.06 m) and an observation/control Room 5 (8.18, 2.93
m). We chose to include these particular clinical areas within the simulation center
first, as they represent the majority of our i sifu simulation sites. Second, they are
versatile in that they can be used by a multitude of stakeholders from native
multidisciplinary teams working on technical and non-technical skills and team
dynamics to faculty honing certain skills. Third, they can be used for pediatric and
adult simulations as the equipment, and setting for an ICU or an Operating Room
(OR) for a pediatric or an adult patient are relatively similarly designed, moreover
the addition of these rooms is crucial in a laboratory environment as conducting
in-situ is not always feasible given the critical nature of the patients occupying
these areas in the hospital. Finally, these are the units within which simulations
have be extremely useful in not only teaching and training staff but also
identifying potential latent safety threats to the system. The previous center does
not have unique and separate multipurpose rooms, the space is open and divided
by curtains, therefore interference between participants and the inability of
participants to fully immerse themselves into the reality of the simulation were
difficult to control and achieve. Additionally, this setting did not allow for
simultaneous scenarios with multiple teams and it was not conducive for a
reflective debriefing, but more of direct feedback. Each of these rooms was
designed with the dimensions and specifications of their counterparts in the
hospital which accommodates multi-disciplinary groups. A larger space was
dedicated to the operating room because it contains a higher number of
equipment, tools and practitioners. These rooms are multipurpose to ensure
functional setup change and flexible expansion. To avoid noise and sound transfer

Notes: (a) Star-shaped circular layout; (b) rectangular flow; (c) circular flow
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Figure 2.

Various architectural
flow and layout for a
simulation center
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yet allow for flexibility in the rooms, sound-proof foldable walls divide the spaces
e.g. between operating Room (1) and emergency Room (2). All rooms are accessible
from the control room through a 0.7 m internal door to avoid long traveling
distances. The multipurpose Room (4) can be used for VR simulations, part-task
training, etc. Only one simulation Area 7 (6.33, 5.53 m) is located peripherally, a
room that runs independently and can be used as a neonatal ICU and/or a labor
and delivery room. Adjacent to this room are two Rooms (8), again divided by a
foldable wall, to be used as classrooms or debriefing rooms with an overall space
of 5.52,9.5m.

In addition to the centrally located control Room (5), the center has a smaller peripheral
control Room (6). The centrally located room houses the audiovisual technology, the
simulator programming software and is equipped with one-way mirrors providing
direct observation into the OR, ER, ICU/multipurpose room. The centrally located room
was chosen because it reduces space utilization for the same purpose, expenses and
resources; this allows for one instructor to run and observe multiple simulations
simultaneously if needed. The previous simulation center did not have an isolated
control room, the simulation technologist and instructor usually ran the scenario from
behind a curtain separating them from the simulation area, this made it difficult for the
participant to suspend the disbelief for the simulation itself. Therefore, it was
imperative that these control rooms were not only separate from the simulation areas
but also were soundproofed and inaccessible to participants to ensure the simulation is
as close to their daily clinical setting as possible.

The two classrooms/debriefing Rooms (8) can accommodate between 20 and 25
people each. Each room contains screens that can directly stream the simulations,
whiteboards and movable tables and chairs. The rooms are adjacent to all
simulation areas to ensure the efficient flow of learners from one environment to the
other, reducing the intersection of learner groups between sessions. The number
and capacity of debriefing rooms were symmetrically designed with at least the
same number of simulation rooms capacity.

Storage was of the utmost importance when noting the gaps and needs from the
previous simulation set-up to the future one. One of the daily challenges in
simulation centers is storage. It is practical to assume one can never have enough
storage. Therefore, while designing the center, both Room (9) of 26.84 m? and
cabinets lining the dead area of the backstage corridor were considered. The storage
space is placed in the backstage area to avoid accessibility of unauthorized persons
and a 0.7 m door was inserted between the storage area and the control room to
ensure fast and easy pickups. Space must allow for the smooth transport of
stretchers, beds and full-sized human manikins. Additionally, it is important to
consider the center’s pharmacy within the storage area. A multitude of simulated
medications needs to be stored and organized in flexible shelves.

A reception area/waiting area (12) is critical for the right first impression. A
receptionist’s desk will be located at the entrance where all learners and visitors
need to log in. Waiting users will be viewing a promotional video of the center’s
services on a screen mounted above the reception area. The reception area leads
through a corridor to the center’s director, coordinator and technologist’s offices
(10). Additionally, a ventilated server Room (11) was isolated at the top right of the
center while it is too close to the technician’s office for fast accessibility in
breakdown/malfunction cases.



Equipment

« Simulators are chosen based on learner needs and the center’s objectives. Given that
our center is in a multidisciplinary hospital, we target users from all medical
specialties; therefore, simulators from low-fidelity part-task trainers to high-fidelity
adult, pediatric and neonatal manikin to computer based-simulation equipment and
VR were selected. Additionally, one of our interviewees mentioned that “you can
purchase as many simulators as you want but before purchasing simulators
consider the available space and the number of rooms in the center; mannequins are
expensive; they are not supposed to be stored. Select simulators wisely and ensure
optimizing the investment cost while meeting the program needs.”

¢ In addition to the simulators, medical equipment is required for the simulations.
Therefore, each immersive simulation space is also equipped with monitors, crash
carts, medication carts, all the necessary tubing, instruments, etc. The placement of
medical equipment in a simulation room should mimic the real hospital environment
to avoid learners’ confusion and waste of time, and energy finding equipment and
tools.

The entire center, as well as each of the simulation rooms, are equipped with cameras and
microphones. “Finding working positions for cameras and microphones can be a bit of a
challenge, especially in small spaces.” (Abrandt et al, 2019, p. 37). To ensure high-quality
video recording there are several issues to consider:

e camera viewpoint;

 lighting conditions;

* location of sound sourcesL; and

e activities being recorded (Health et al., 2010).

Each simulation room has two digital cameras located in either corner to capture wider
viewing angle of the practitioners’ communication and movement, and one optical camera
located perpendicular to the bed (above the manikin) close to the recorded object for optimal
capture. These cameras are controlled from the control rooms. Each room has one speaker
for announcements and at least one microphone. A flat ceiling external microphone is
located above the bed to capture high-quality sound. One expert respondent stated that “the
number of microphones needed depends on the room size; a room with more than 25m?
needs more than one microphone.” Recording and reviewing the simulation scenario is an
important part of the debriefing session. The audiovisual capacity must be selected during
the layout design to consider the pre-installation of power and data outlets in the
constructional phase.

Administrative and staff requirements
The (Medical Center) center plans to hire four or five technical and non-technical employees.
The following is a list of required full- time staff in the center:

¢ One director/manager to manage and oversee all administrative, data, finance,
operational and reporting responsibilities of the simulation center for undergraduate
and graduate programs.

*  One simulation coordinator: responsible for the learning environment: he/she will
prepare simulation scenarios, schedule the courses and simulation sessions, checkup
on the equipment and simulators and make sure tasks are running as planned.
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¢ Two technicians from the information technology (IT) department/BME responsible
for the continuous technical functionality in the center such as the preventive
maintenance schedule for medical equipment and simulators. They are expected to
be readily available for any potential breakdown or malfunction in the center,
system upgrade and troubleshooting and servers’ and data functionality, etc.

¢ One simulation researcher handling research and potential studies in the medical
simulation center and health-care simulation learning in general.

Human resource/staffing is one of the main challenges in a simulation center. During the
need’s assessment phase at the (Medical Center) simulation lab, we found one main
constraint: staffing shortage. Technical and non-technical support is a key aspect to
consider in the initial phases of the design process- prior to zoning and planning the center’s
layout- to include private working areas and offices. The number of support personnel in the
center depends on:

¢ the number of simulation rooms;

¢ the number of learners using the center;

» the program offered and the curriculum density;
e the number of simulators; and

» the budget available for funding the center.

Practically, every three simulation rooms require one technical employee who has
experience in medical equipment, specifically patient simulators and simulation systems.
The number of simulation coordinators depends on the program and the number of sessions
offered simultaneously in the center. In this center, there might be prospectively four
sessions running simultaneously; one simulation coordinator can prepare four simulation
scenarios per day simultaneously for different groups. We took into consideration our needs
and the number of potential stakeholders; we also reviewed the staffing of world-class up
and running simulation institutions and planned for the anticipated human resources for our
center.

Certifications (e.g. Certified Healthcare Simulation Educator CHSE) and simulation
training are required for both technical and non-technical staff to understand how the
patient simulator and the system work. Staff training was considered in the bidding and
purchasing phases where contractors offer simulation training programs as part of the
contract. As mentioned by one of our interviewees, there are four available types of industry
training programs on the use of system, AV system and simulators:

(1) Seminars: 3 to 4 full days on software and hardware.

(2) Training for life-long-term (web-based training as recorded pieces of training).
(3) Custom made training: training sessions in Germany or the USA.

(4) Webinars and Team in Hungry for the software team.

Limitations

This study has a few limitations. First, it was a case study in Lebanon; there was a limited
number of labs and centers in the region to study their design perspectives and experience
and it may or may not be generalizable to all simulation centers in the region or abroad.
Second, there was a recall bias because the recruited participants were not interviewed
directly during the design and planning phase, but they were interviewed after the design



was finalized. Finally, this paper does not provide a report on how efficient the center is
running because, at the time of this publication, the center has yet to run to full capacity. We
hope to provide an updated report once the center is functioning at full capacity and we are
able to assess the use of the center and users’ experiences.

Conclusion

This paper has outlined the design process and the structure and layout plan to develop a
simulation center at the (Medical Center). The key objective has been to describe one optimal
design. Based on our experience, however, we concluded that there is no one optimal or ideal
space, la- out and design for a simulation center, “no one size/style fits all,” but there is
evidence of experience and practice. Each simulation center structure and function adapt to
the program needs and the project’s goals. There is no need to have a large simulation center
when it will not be used to full capacity. Thus, stakeholders came up with an ideal space that
meets the institutional needs and reflect 10 years of experience in simulation. We
recommend to readers attempting to design a lab to use our IG while assessing their design
needs, gaps and expectations.

The provided guidelines help produce an efficient simulation center/lab. This guide
decreases confusion when it comes to planning and constructing a simulation center/lab, it
provides a detailed structure of the process, whom to involve, what essential functions to
include in the design, how to think about practitioners’ and equipment flow, how to consider
every user and use each equipment and what architectural design mistakes to avoid while
optimizing the space.
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Appendix.Designing a simulation center: an experiential guide. IG Designing a

Interview Guide Slmulatlon
Data to be collected prior to the interview center
Phone
E-mail
Date
Start Time
End Time
Demographic Information of the interviewee 50 1
1.
40-45
46-50
51-54
55 or above
2. Gender:
Female
Male

3. Role in simulation (Biomedical Engineer, Sim-Tech, simulation specialist, Simulation educator, operations
manager, director, etc.):

4. Primary education (nursing, lab sciences, etc.):

5. Experience in simulation:

Years of working experience:
_ Under5

__ 58

__ 8orabove

ii. Years of experience in medical simulation
__ Under2
25
__ Sorabove

6. Simulation Certifications (like Certified Healthcare Simulation Educator “CHSE” from SSH)
__ Yes
___No
___ Other (e.g. Harvard CMS, Boston/Bristol masterclass etc.)
Current Environment:
8. How would you describe your current simulation facility?
Prompts:

Isita:

__ Simulation Center

__ lab

___Allocated clinical patient room for Simulation ‘in situ’

Do you have satellite centers (equipment or skills labs at multiple hospitals)?

Please specify?

Are you affiliated with an academic institution?

__ Yes

___No

Is the facility accredited ? (If no, Why?)

___National League for Nursing Accreditation Commission (NLNAC)

__ American Association of Colleges of Nursing (AACN)

_Joint  Commission on Accreditation of Healthcare Organizations (JACHO)

_ Society for Simulation in Healthcare (SSH)

_ Other

Do you conduct in-situ and mobile  simulations?
Yes
No

(continued)
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9. Question: How would you describe the facility’s current configuration / flow (Structurally)?
Prompts:
What is the square footage of the current Configuration (Sim suites, seminar room, standardized patient areas etc.)
Does the facility have natural light?
How many windows per room does it have?
Are there windows in all / some rooms of the facility? Especially the teaching rooms?
How many rooms does it contain?
What is the function of these rooms?
Do you have multipurpose rooms (e.g. ORs, ICUs, ER, and Delivery suite)? How many? For what disciplines?
Where are the rooms located?
Describe the audiovisual technology of the lab? (Bee Line/ Gaumard, CAE, Laerdal? How and why was it
chosen?
Is each room equipped with Audio video cameras with a live stream/capture to a common observation room?
Does each room have a separate ’control room’? Where are the cameras placed?
Do you have an observation room?
-How many? Can you describe the participant flow around it? Is there an access door between the
control room and the multipurpose room?
-Where are they located vis-a-vis the observation room? Is it centrally located? Is it in the periphery?
Does each room have an observation deck or a one-way mirror?
-Can you accommodate more than 1 multidisciplinary team at a time in order to conduct concurrent
sessions? How many instructors/observers per course /program?
- Are the rooms separated from one another by walls or curtains? Are they soundproofed?

How many debriefing / tutorial rooms does the facility have?

Where are they located, how are they designed? How is the sitting arranged? Are the rooms flexible for
multi-configurations and can these rooms be divided? What is the shape of the table? Are the chairs and
tables moveable? Do they have audio-visual capacity? Screens to replay simulations? Are these rooms
used for extra-simulation activities (e.g. classrooms)?
Are the walls of the debriefing room glass or wall or none? Is it an open concept?

How many storage rooms do you have? For manikins?

Is it adequate? What is stored in the storage rooms? Do you have a locked and secure storage for medications--- if

real ones are used during simulation? Who is responsible for these medications?

What about a costume wardrobe? Where are they stored? Do you have designated area for wet moulage and

inventor space (similar to Boston’s 3D printing work area)?

Does the lab have a reception area?

Where is it located?

What purpose does it serve (e.g. registration, course material distribution, bookings, etc.)? For whom?

Where are the bathrooms located? Are the sinks accessible?

How is the equipment maintained?

Are you supported by a preventive maintenance program/schedule? (if yes, Who performs the industry
preventative maintenance?)

Cleaned? Who's responsible for maintaining and cleaning the simulators? Were these considered when designing
the lab?

Studies have shown that harmful microorganisms can grow on manikins following in-situ activities, are these
safety concerns taken into account?

Resources: Personnel and Equipment

10. How many dedicated staff work at the Centre / lab? In what capacity, roles?

11. Does staff have their own designated spaces? Desks? Olffices? Does the Biomedical Engineer stay full time at the
lab? if so, do they have their own ‘office’?

Is staffing adequate for the program’s /Centre’s needs?
Yes
No
12. How many BME, ME, or IE technicians do you need? And are they readily available for the sim lab?
13. What equipment do you have? How many/ type manikins, part task trainers, virtual reality? How many beds? Do

you have designated areas for clinical skills teaching? SP program? If simulated medications are used, what
simulated medication program do you have?

(continued)



Learning and Education offering
14. What types of disciplines, professionals or programs use the current facility?
___Nursing
__ Medicine
__ Allied Health
EMS

Other

15. How is the simulation center/lab currently being used?
_ Classroom
_ Skills proficiency
_ Self-directed simulation learning
_ Team simulation learning
_ Clinical practice

16. Do you perform OSCE:s or assessments in the simulation lab?
Yes
No

Is the current set up conducive for these purposes?

17. Is the lab accessible to students and / or medical professionals in the institution? Participants from other facilities?
18. Is it open for study outside lab hours? Or only for designated classes? Is there a possibility for outsiders to use the
lab for teaching activities, conferences, seminars, workshops? Certifications?
For existing simulation centers/lab
19. Does the lab have a source of Revenue and a strategic business model?
20. What are some of the current challenges?
21. If you could design your ideal space what would it look like?
22. Is the new center/lab living up to the expectations? How are you measuring outcomes on return on investment?
23. Are you affiliated with a Quality and Safety program e.g. discussions RCAs? (if yes, how?)
24. In retrospect would you do things differently in the design and layout? Are there mistakes /challenges? Errors?
25. Prior to undertaking the renovation, did you do needs assessment or was there a research step prior to the
renovation?
__ Yes
___No

10. What feedback do users have for the current design? Architects, facilities management?

For institutions undertaking a new build or renovation
11. What are the significant challenges of implementing simulation modalities within your facility within specific
curricula curriculum?
___ Space
___ Funding
__ Faculty
___ Curriculum integration
__ Equipment
__ Human Resources
___ Other ( )

12. What are your expectations and recommendations for the new simulation center? [If not mentioned, can ask
about, the expected changes in the design and the flow? How it will impact the curriculum?]

13. What are your concerns regarding the design and layout of the new simulation center?
14. Can we contact you later for further questions?
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