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   Introduction 

 Developing a simulation program is not a small task and is 
not for the faint of heart  [  1–  3  ] . The thought and precision of 
the development process will directly impact the opportuni-
ties afforded to the learners and stakeholders alike  [  4  ] . This 
chapter will outline a variety of subject areas that should be 
considered. Not all areas will be applicable to every pro-
gram. It is recommended that programs that are being devel-
oped or those already in operation should create a checklist 
that deliberately forces consideration of these key areas. The 
use of project timelines and deliverables will help develop-
ing programs remain on task and evaluate their progress. 
Consider the development of a simulation program as a jour-
ney that should leverage best accepted practice in several 
areas: simulation instruction, facility design, and instructor 
development, at a minimum. At times, evidence will be 
scarce, as the industry is still in its infancy, which will neces-
sitate leveraging ideas from other industries that are similar 
(e.g., aviation). There is no one approach to simulation pro-
gram development in general. Readers may appreciate that 
in certain circumstances, similar material is also covered in 

Chap.      46    , “The Business of Simulation”; however, it is 
impossible to discuss one aspect of development without the 
other; therefore, this chapter will emphasize center design 
and planning and when pertinent will include relevant busi-
ness and  fi nancial issues.  

   Project Management 

 Developing a simulation program can be a complex task. 
Depending on the size of the program it may involve one 
or many people involved in a variety of tasks. The use of 
project management principles to organize and assess 
progress is an important consideration. This may involve 
simple task lists to complex GANTT charts (a GANTT 
chart is a horizontal bar chart that was developed as a pro-
duction control tool in 1917 by Henry L. Gantt and is fre-
quently used in project management). Establishing clear 
lines of communications, team leaders, and deliverables is 
the cornerstone of successful implementation. Certain 
tasks will be dependent on the accomplishment of other 
prior or concurrent tasks, while some will not. For exam-
ple, a contractor cannot build a facility until he receives 
construction documents from architects and engineers. 
Similarly, the purchase of equipment should follow cur-
ricular and instructional needs and should not be purchased 
beforehand.  

   De fi nition of a Simulation Center 
and Business Planning 

   De fi nitions 

 A center can be de fi ned in many ways. It can represent a 
physical location, a variety of locations, a  fi scal entity, or 
even a virtual concept. The use of the word “center” in itself 
encourages people to think of a physical location that houses 
speci fi c activities. For the purpose of this chapter, a center 
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will signify a simulation program that may represent 
 multiple stakeholders and a variety of locations. The 
 program is larger than any one user group or location. This 
is an important distinction as it suggests that the “program” 
is more than a physical plant. Indeed, it embodies the very 
fabric of the program—all the elements that make it opera-
tionally viable. Operations are often misunderstood as relat-
ing to technical or administrative elements alone. They in 
fact represent the sum total of all the elements that make a 
program or entity function. This includes academic and 
nonacademic elements.  

   The Business Plan 

 A business plan is a written statement of your business (sim-
ulation program): what the program wants to achieve and the 
plan to achieve it. It should outline the structure of your busi-
ness, the product(s) or service(s), the customer(s), the growth 
potential, and the  fi nancial statements. 

 In addition to identifying information about the busi-
ness, the business plan should also inspire the program for 
future endeavors. It is a blueprint outlining the goals or 
benchmarks the program wants to achieve with a clear 
understanding of the methods intend to achieve them. It 
should not, however, act as a rigid prediction of every 
future occurrence. Programs cannot predict or control for 
all future circumstances nor can they anticipate outside cir-
cumstances that will have a signi fi cant impact on the direc-
tion of the program. A good business plan should at least 
give a clear direction for which to aim. Every business 
should have a plan whether it is just starting or whether it 
is expanding. It helps to de fi ne strategies, and if properly 
used, the plan will help involve and motivate key members 
of the staff. 

 The business plan can also facilitate success by helping 
avoid future failure by identifying potential pitfalls along 
the way. It should outline a realistic set of goals with time-
lines while being  fl exible in order to accommodate changes 
that are likely to occur. By generating a plan with targeted 
goals, one can monitor the program’s progress and get the 
program back on track fairly quickly if anything goes 
wrong  

   Key Components of a Business Plan 

 Generating a business plan may seem like overkill and unim-
portant for those with smaller programs, but the underlying 
principles are critical and will help even the smallest simula-
tion group clearly articulate the plan, starting with a clear 
identi fi ed mission and vision through implementation to 
mission realization. Many of the sections that follow are 
often found in a business plan.  

   Mission Versus Vision 

 The core of any plan must start with the mission and vision. 
A simple search on the Internet will show that the two terms 
are often confused with each other. The mission is often 
de fi ned as the outward statement of your purpose. It is the 
statement (brief) that outlines, literally, your “mission.” The 
vision on the other hand re fl ects how you are going to get 
there. Disney’s vision is “To make people happy.” This 
embodies the notion that to achieve Disney’s mission, 
employees must “make people happy.” 

 In simulation, it is important to clearly identify your mis-
sion so that your process and decisions can always tie back to 
this. Without a mission, a program will run the risk of mak-
ing programmatic and  fi scal decisions that may or may not 
be the best use of resources (people, time, and money). Even 
those with a mission must be cautious to avoid what is often 
called “mission creep” where a program extends beyond its 
stated mission and begins to involve itself in things that may 
not be a best use of personnel, time, or  fi scal resources. 
Therefore, mission and vision discipline are critical.  

   Needs Assessment 

 A basic premise in any educational activity is that it should 
be based on a need  [  5  ] . When the word need is used, it sug-
gests a problem is present. The need may in fact represent a 
problem or issue but may also simply re fl ect the speci fi c 
“need” of your target stakeholder (e.g., a nursing student has 
a need for a thorough education in the  fi eld of nursing). The 
need drives the measurable objectives and goals, and the 
objectives and goals drive the strategy. The strategy in turn 
drives the equipment, space, time, and personnel needs. 
Essentially, the needs assessment drives the objectives. At 
times, the objectives may in fact be driven by a de fi ned 
assessment. The needs of the program’s stakeholders are 
paramount in determining what services to provide and to 
what degree. The term stakeholder refers to a heterogeneous 
group that includes everyone from the executive to the 
learner. Each stakeholder group must be considered. The 
services and programs offered must offer “substantive” 
value to the stakeholder  [  6  ] . Needs assessments may be as 
simple as reviewing curricular needs across specialties and 
disciplines or can be quite complex, entailing an in depth 
analysis of internal and external markets to determine met 
and unmet needs. Needs assessments can be conducted 
through surveys, in person interviews, SWOT analyses 
(Strengths, Weaknesses, Opportunities and Threats), and 
include a review of key data such as scores, outcomes, and 
risk management information  [  7  ] . 

 Ultimately, the current and anticipated needs will drive 
your program. Failure to consider this basic principle will 
put even the best intended programs at risk of losing sight of 
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their goals and failing to bring substantive value to stake-
holders. While there is no  fi rm rule of how often a formal 
needs assessment should be done, it is safe to say that a 
needs assessment is an ongoing process that must be a pri-
ority, as a business plan must be continually updated in the 
form of strategic planning. Strategic planning for organiza-
tions normally occur every 3–5 years or more often if the 
market and environment is unstable and rapidly changing.  

   Executive Buy-In 

 “No money…no mission and no mission…no money.” This 
term is often used in business circles and has many meanings 
but put simply: A program cannot exist without money, and 
money will not  fl ow to a program without a mission, political 
legitimacy, or substantive value. Executive buy-in refers to the 
acceptance and engagement of the executive (decision maker) 
in a given process. Buy-in can vary in level and may simply 
re fl ect support in principle or complete buy-in with  fi nancial 
support tied to key deliverables. Many simulation programs 
often have simple support with funding coming from soft 
sources or more limited sources controlled by intermediate 
level leadership. As programs expand and people change man-
agement positions, a program can  fi nd itself in jeopardy with-
out substantive buy-in from both proximal and distal executives. 
The simulation program must be in  alignment with executive 
interests and considerations. This brings into play not only 
 fi nancial issues but political ones as well. 

 There is no single rule or approach to executive buy-in. 
Informing and engaging the executive is not always easy. 
Access to these individuals is often considered the  fi rst step. 
Arguably, the  fi rst real step is having a solid understanding of 
what it is the program seeks to do, why it matters, and what 
it is that the program needs. All this must be presented in a 
brief format, as presentations to executives are often limited 
to 10–15 min. This is not to suggest that a plan should be 
brief but rather that the presentation (e.g. executive sum-
mary) must be brief, succinct, and to the point. It must, how-
ever, be backed by additional substantive detail upon request. 
Executive buy-in and engagement is a key business strategy 
in many industries. The transformational and cultural changes 
that simulation offers does require this level of support as 
simulation in healthcare enters into mass adoption.   

   Key Program Components 

   Human Resources 

   Educator Skillset and Expertise 
 Simulation in healthcare can be used in a variety of ways: 
education, assessment, research, and gap and system analysis. 
The use of simulation for education has become  pervasive  [  8  ] . 

The very notion of education in healthcare is undergoing a 
transformative change. There will be a day when it will no 
longer be acceptable to simply receive your credential (e.g., 
MD) as a surrogate of the ability to teach. This standard of 
“credentialing” is without basis and is rooted in tradition. 
Educators will be required to understand the fundamentals of 
educational theory where courses are deliberate (see Chaps. 
  3     and   43    ). All courses should arguably be based on properly 
written learning objectives that meet the needs and skill level 
of the learner. These objectives must be measurable. With 
established learning objectives, an appropriate educational 
strategy is chosen. Finally, the activity and the learner perfor-
mance are measured using assessment tool(s) that are cou-
pled to the objectives and educational strategy used.  

 While this may seem outside the scope of this chapter and 
is actually discussed in great detail in another section of this 
book (see Chaps.   41    ,   42    ,   43    , and   44    ), it underscores the need 
for properly trained educators as a core part of any program. 
Whether the program is small or large, the very same princi-
ples apply. Simulation is an educational strategy when used 
for training and assessment. It represents a tool that must be 
properly leveraged to gain its full potential. While simulation 
may entertain and has signi fi cant face validity, it is far too 
expensive to be used in a way that does not demonstrate real 
learner impact and downstream outcomes. 

 Simulation educators should have a solid education the-
ory foundation and must understand the speci fi cs of simula-
tion as an educational, training, and assessment methodology. 
The educator needs to appreciate how to leverage the tool 
they are using. Does this imply that they must actually know 
how to use the technology? Some would argue that it does, 
and some would argue that it does not. The answer really 
resides in the middle and is situational. The need for an edu-
cator to understand how to operate the equipment they are 
leveraging depends on a variety of factors (Table  45.1 ).  

 An emerging standard is evolving where simulation edu-
cators will have access to a certi fi cation process. It remains 
to be understood the depth and breadth of this process at this 
time. It is the opinion of the authors that simulation educa-
tors should not only understand educational theory but should 
understand the use of the methodology and the equipment 
employed. This level of understanding will not only allow 
educators to choose the best strategy but also to use it to its 
fullest potential. It also avoids interdependence between 
skillsets that can become cost prohibitive and sluggish. 
Certi fi cations may or may not include all three elements.  

   Educator Development 
 In the previous section, the need for educators to have a vari-
ety of skillsets was presented. A successful program should 
have an educator development pathway  [  9  ] . To move a nov-
ice educator to pro fi ciency is not an act of chance but rather 
should be deliberate and based on sound educational strate-
gies. The use of mastery learning, modeling, apprenticeship, 

http://dx.doi.org/10.1007/978-1-4614-5993-4_3
http://dx.doi.org/10.1007/978-1-4614-5993-4_43
http://dx.doi.org/10.1007/978-1-4614-5993-4_41
http://dx.doi.org/10.1007/978-1-4614-5993-4_42
http://dx.doi.org/10.1007/978-1-4614-5993-4_43
http://dx.doi.org/10.1007/978-1-4614-5993-4_44
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and other educational techniques can collectively contribute 
to the overall development of a simulation educator. Like any 
learner, the simulation educator in training must have a clear 
understanding of the objectives and standards that they are 
trying to achieve. The objectives will depend on the type of 
simulation being used and the learner group that will ulti-
mately be targeted. It is not yet understood whether there is 
one core skillset that spans all forms of simulation method-
ologies. This will likely be answered more comprehensively 
as simulation enters into the mass adoption phase. That not-
withstanding, the need to develop simulation educators to a 
standard that represents current best accepted practice will 
allow a program to deliver more consistent educational 
opportunities for its target learners. The quality of a course 
should vary less when educators have been developed and 
trained with speci fi c standards in mind. The question remains 
as to what educator standard should be used? There currently 
are no globally accepted standards that comprehensively 
describe a simulation educator. This does not, however, pre-
vent a program from establishing its own standards. As long 
as the standards are defensible and based on sound princi-
ples, then they will likely provide some value if not consis-
tency within the center. 

 Simulation education is rapidly evolving. Educators 
should be expected to maintain and update their skills to 
keep up with technologic and methodological changes and 
advancements. Programs should not only focus on new 
instructor development but continued professional develop-
ment of existing educators. It is important that the simulation 
project timeline includes instructor development early in the 
process, as it takes time to develop competency prior to 
opening the doors of a simulation program. 

 The use of internal (e.g., educator debrie fi ng) and external 
(e.g., conferences and trainer courses) development  activities 

will help maintain a high level of quality. This also allows a 
program to develop a sense of value, purpose, and continual 
improvement.  

   Technician Development and Skillset 
 The same principles (standards and development) described 
for simulation educators apply to simulation technicians as 
well. The technician must have a core understanding of their 
role (Fig.  45.1 ), the equipment they are using, the learner, 
and the purpose of the activity. In programs where a techni-
cian is not a possibility (e.g., due to  fi nancial constraints), 
the  educator must assume the technician characteristics. 

   Table 45.1    Key considerations in equipment use   

 Simulation methodol-
ogy used 

 There are many simulation methods that can be used, each having different operational requirements. A standardized 
patient versus a mannequin will require a different skillset. The same is true for procedural and task trainers. A 
simulation method may in fact use a variety of strategies that require the use of technology, actors, and appropriate 
environmental cues 

 The size of the program  A program with one person alone (no technical staff) will need to balance what educational strategies it uses and the 
understanding of how to dynamically utilize the technology (when applicable). Larger programs may leverage 
technical personnel to set up, run, and maintain the simulation equipment. Does this negate the need of the educator 
to understand what the equipment can do and how it works? From a purist standpoint, the answer should be no. The 
educators must be able to direct the technical personnel on how they wish the equipment to be used and how to 
dynamically adapt to different learning environments and situations. Simulation by de fi nition is not a static activity. 
While automation of simulation equipment may represent a solution to this issue and is indeed emerging to be more 
reliable, it is far from perfect. Automation fails to adequately account for the single largest variable in a simulation: 
the learner. Predicting what a learner will do both temporally and physically is extremely dif fi cult. This is likely true 
in professions that are not rule driven. Even within professions that are rule driven, as individuals progress along the 
path from novice to expert, they are much more likely to deviate from rules 

 How the simulation 
equipment is used 

 Simulation methods can be deployed in a variety of ways. The most complex equipment can be used in the most 
basic way. In the case where a complex mannequin is used to simply represent an inanimate body, the need to 
understand how it works is of diminished value. It could be argued that the use of such equipment in this way is an 
inadequate use of resources. Programs that are personnel poor and lack fundamental training are at risk of underuti-
lizing and overbuying their equipment 

Technician

Organization Operation

Troubleshooting

Maintenance

Setup

Adaptation/
flexibility

Innovation

  Fig. 45.1    Examples of technician skillset requirements       
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Setup,  maintenance, troubleshooting, and innovation are 
some key skills that are required in a simulation techni-
cian. The absence of these skills in a program will increase 
the likelihood that the program will languish and under-
utilize available simulation methods. The phenomenon of 
“ mannequins remaining in a box” or “collecting dust” is real 
and represents a very poor use of limited resources as well as 
poor planning on the part of a program that did not anticipate 
their needs for properly trained staff. Like simulation educa-
tors, technician standards do not currently exist. Programs 
should use established business principles to appreciate the 
balance of skills needed (Fig.  45.1 ).   

   Standards 

 Standards may refer to many things. They may represent 
standards of conduct, standards of process, or standards of 
practice. All educational and healthcare institutions are held 
to certain standards that drive their activities, policies, and 
procedures. As has been implied in previous sections, simu-
lation is currently standard poor, and there is no one set of 
accepted universal standards. While many programs have 
developed their own standards, there has yet to be one domi-
nant standard to emerge. This lack of standards impacts sim-
ulation in healthcare (Table  45.2 ) in both variations in quality 
and return on investment. When an educator states they 
“simulate,” what does that truly mean? It will become impor-
tant to understand what underpins that statement to allow all 
individuals to have the same mental model.  

 Equipment manufacturers currently follow only basic 
standards that are not unique to simulation. They, however, 
do not follow a common set of standards that are more rele-
vant to simulation applications. A good example of this is the 
variance of how simulated airways are developed and manu-
factured. The wide diversity in quality and reliability sug-
gests a lack of standards. The application of standards and 
prerequisites for manufacturers will more closely couple 
form and function. 

 This also applies to simulation facility design. A variety 
of organizations have developed standards to help de fi ne 

speci fi c key elements found in a simulation program. The 
Society for Simulation in Healthcare, the American Society 
of Anesthesiologists, and the American College of Surgeons 
are three examples  [  10  ] . These organizations have taken sim-
ilar approaches to create general guidelines for simulation 
programs to establish core elements that are believed to be of 
high value in the success of a simulation program. Cross-
referencing the program’s development to these standards 
can be a useful exercise. The reader is referred to Chap.      48     
for a detailed discussion of this topic and speci fi c details on 
the individual accreditation processes.  

   Policies and Procedures 

 Whether one works in a hospital, outpatient setting, or school, 
they bear the responsibility to know and follow policies and 
procedures (so-called P&Ps). These are the very rules that 
allow an institution to follow regulatory and ethical require-
ments. They also serve a different purpose that is vital to any 
successful business—the ability to streamline processes and 
decision-making. Policies vary from addressing scheduling 
to con fi dentiality. These policies are underpinned by proce-
dures that make them practical and applicable. In a simula-
tion program, policies play an important role. Far too many 
institutions are late to establish their P&Ps in a formalized 
fashion. They are often boring to write and are considered by 
many as something that can be left for another day. If we 
critically look at the smallest to largest simulation program, 
we recognize that in fact we are applying policies all the time 
(whether written or not).  Appendix  includes a list of sample 
policy headings that any program should consider. For exam-
ple, consider the situation where two key stakeholders want 
to schedule a course utilizing the same room on the same day 
(Table  45.3 ). Programs should anticipate such situations and 
preemptively generate polices that address these potentially 
dif fi cult con fl icts.  

 The solution to the example in Table  45.3  on the surface 
may seem intuitive on  fi rst read, but ultimately, the con fl ict 
will and should be resolved through the use of an established 
scheduling policy. Depending on what policy exists, group A 

   Table 45.2    Examples of standards across a variety of domains   

 Equipment  Hardware, software, interface, and 
documentation 

 Example: The face of a mannequin will allow for an easy and reliable seal 
with standard and readily available mask. 

 Educator  Skills, continuing education, behaviors  Example: An educator will use established basic pedogogical methods. 
 Technician  Skills, continuing education, behaviors  Example: The technician will operate equipment in a manner consistent with 

the educational activity and the equipments intent. 
 Assessment  Methods and development  Example: Assessment are to based on best practice. Assessment elements 

must be measurable and and perteninet to the area of study. 
 Train-the-trainer  Content, skills, certi fi cation  Example: All courses must cover core established content from referenceable 

material. Course instructors must carry certi fi cation as simulation educators 
and technicians. 

http://dx.doi.org/10.1007/978-1-4614-5993-4_48
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or group B may prevail. If the policy gives preference to 
high-stakes assessment, then group B would prevail. On the 
other hand, if the time of reservation were by policy more 
important, then group A would prevail. It is easy to see how 
preexisting policy that is documented, available, and trans-
parent to the stakeholders will prevent a simulation program 
from becoming mired in controversy, distrust, and dissatis-
faction. Policies not only allow programs to create proce-
dures for dispute resolution but also allow a program to 
create checks and balances that allow stakeholders to feel 
that they are part of a fair and balanced system. It is impor-
tant to remember that stakeholders include everyone from 
executives, educators, and learners. 

 From a practical standpoint, it is often useful to work on 
P&Ps from a list (such as in  Appendix ) and recognize that 
they represent living documents that will change with the 
needs and nature of a simulation program. They can be writ-
ten early in a program’s history and be changed as the pro-
gram evolves and matures. The policies need not be so rigid 
that they appear to restrict rather than promote order and 
innovation. They should change and be informed by unan-
ticipated situations that improve future functionality. 

 Policies and procedures often dictate common approaches 
that are designed to make work fl ow and quality more reliable. 
The use of common curriculum development processes, com-
mon scenario templates, common databases are a few exam-
ples. These processes can help a simulation program create and 
maintain a system that is consistent and more likely to improve 
over time. The lack of standardization puts programs at risk 
and leads to potential ineffective use of time and resources. It 
is important to note that standardization of approach is not syn-
onymous with squelching of innovation. A health simulation 
program not only has approaches and processes that invite 
innovation but also is frequently updated to re fl ect innovation.  

   Governance 

 Governance of a simulation program is perhaps one of the most 
contentious areas in many programs. Governance not only 
speaks to the organizational structure of a program but how 
decisions are made and by whom. Governance structures may 
be as simple as a faculty reporting to a Dean in a small com-
munity college, to a complex structure where multiple people 

report to a variety of intermediate management levels that even-
tually all report to an institution’s CEO or President. What is 
interesting is that the person in the highest position on an 
 organizational chart may not ultimately be the person who 
makes the day-to-day decisions. Moreover, the person who makes 
 day-to-day decisions may be subordinate to the person who 
makes the larger annual budgetary decisions even if that person 
has little idea of the center’s activities. Figure  45.2  illustrates two 
different institutional governance structure examples.  

 If this seems confusing, that is because it often can be. In 
institutions with complex executive and political relation-
ships, it is important to clarify at each level of governance 
the relevant roles and responsibilities (Table  45.4 ). This is 
often described in bylaws, terms of reference, or policy. 
Irrespective of the size of a program, the exercise of delineat-
ing these issues is worthwhile and can insulate programs 
from variation and leadership changes.  

 There are many complex governance variations. At some 
point, the complexity can render decision-making authority 
ineffective and vague. This will vary by institution. 
Governance becomes particularly important when a program 
spans many disciplines, professions, and even institutions. 
Service line agreements and clear lines for decision-making 
are critical for success. The ability of an organization to 
operate ef fi ciently and effectively is very much tied to its 
governance structure and governance discipline including 
respect for lines of communication. Governance structures 
should be identi fi ed early in the process of program develop-
ment so as not to disrupt the success of a program.  

   The Physical Plant 

 The natural assumption is that all simulation programs have 
some sort of dedicated facility or physical plant. This is true 
in the absolute sense in that all simulation programs must 
have some physical plant where their simulation equipment 
is at a minimum housed. The physical plant may serve this 
sole purpose or may extend to house personnel or may be 
used to provide simulation-based services. Programs that are 
entirely point-of-care oriented may only require storage space, 
whereas programs that also provide simulation-facility-based 
simulation services will require considerably more space 
than the former. 

   Table 45.3    Example of a typical scheduling scenario   

 Group A  Group B 

 Group purpose  Teach about normal cardiovascular 
physiology as part of the circulation courses 

 Conduct a high-stakes assessment for an accelerated 
baccalaureate program 

 Group description  10 medical students  10 senior nursing students 
 Date space reservation made  Reserved 1 week before group B  Reserved 1 week after group A 
 Ownership stake  Same as group B  Same as group A 
 Date needed  Same as group B  Same as group A 
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 These two case examples are extremes of each other and 
have signi fi cant implications. Table  45.5  provides a useful 
comparison of the two models. Note that these are not the 
only models, and hybrids of the two exist and will have dif-
ferent considerations.  

 At the end of the day, the physical plant must meet 
the needs for storage, support, personnel, and ultimately 
the actual simulation learning or assessment activity. The 
construction and design of a dedicated simulation facil-
ity is a complex subject, as best practice is still being 
established. The basic premise that form must  follow 
function, however, remains true, and any facility should 
be  purpose-built. In the case where a dedicated facility 

is needed, then several space considerations come into 
play   :

   Learning space(s)—classrooms, debrief rooms, simula-• 
tion theaters, clinic rooms  
  Control rooms—for mannequin, hybrid, and standardized • 
patient (SP)-based simulation  
  Storage—consumables and hard storage  • 
  Of fi ces—for permanent and temporary personnel  • 
  Kitchen, break rooms, and copy rooms  • 
  Bathrooms  • 
  Utility rooms—gas tanks (“tank farms”), AV/IT server • 
rooms, telephone/conference rooms  
  Entry and reception areas    • 

Governance structure examples

Institution
president

Provost

Executive
simulation
committee

Director of
simulation

Operations
manager

Education
manager

Faculty A Faculty B

Faculty A Faculty B

School dean

Director of
simulation

Technician A

Business
manager

Institution A Institution B

  Fig. 45.2    Governance structure examples       

   Table 45.4    Example organizational scenarios/situations   

 Institution A  Institution B 

 President  Delegates annual  fi scal responsibility to provost  Not involved directly 
 Provost  Responsible for approving annual budget for simulation program  Not applicable 
 Executive simula-
tion committee 

 Responsible for advancing an approving all budgetary considerations for 
presentation and  fi nal approval of the provost 

 Not applicable 

 School Dean  Involved at the executive simulation committee level or provides a delegate 
in their role 

 Responsible for approving annual budget 
for simulation program 

 Director of 
simulation 

 Responsible for creating, prioritizing, and justifying budgetary line items. 
Will sit with managers to evaluate overall budgetary needs. Will advance 
budget to executive simulation committee for approval 

 Responsible for creating, prioritizing, and 
justifying budgetary line items. Will 
advance budget to Dean for approval 

 Managers  Responsible for organizing budgetary requests and requirements speci fi c to 
their domain (e.g., education) 

 Not applicable 

 Faculty  Will advance requests to managers for inclusion in budget  Will advance requests to Director of 
simulation for inclusion in budget 
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 While this list is somewhat general, it does illustrate the 
many considerations are involved when a simulation program 
either moves into a space or designs one. The program will 
either be de fi ned by the space or the program will de fi ne the 
space. The latter is of course preferred but may not be an 
option for many programs that are given space with little 
budget and con fi gurability. Even in this circumstance, it is 
possible for a program to take even the most in fl exible space 
and make it suit its needs with a little innovation and 
patience. 

 As discussed in the section on policies and procedures, it 
is important that any dedicated facility be managed through 
the use of defendable and representative policies and proce-
dures. Facilities are expensive to build and maintain. 
Maximizing utilization of any given space while retaining its 
functionality is an important consideration. When space is 
underutilized or misused, then programs run the risk of los-
ing the space and/or funding.  

   Finances (Soft Versus Hard Money 
and Sustainability) 

 The subject of  fi nances is complex. At the most basic level, 
 fi nances can be broken down to capital and operational costs. 
Capital costs often refer to costs related to brick and mortar 
and equipment. Operational costs refer to costs related to 
operating a program on an ongoing basis—personnel, ser-
vice agreements, utilities, equipment, etc. Good budgeting 
skills and a solid understanding of basic  fi nancial principles 
will help programs in the short and long term. 

 As programs become larger, they may need to develop 
 fi nancial pro forma that looks beyond just the next year but 
extend 3–5 years into the future. Many people have dif fi culty 
in developing these as they see them as guesswork. 
Developing a 3–5-year pro forma relies on making assump-
tions and applying those assumptions to establish expenses 
and income. The assumptions themselves should be based on 
historical and future considerations. 

 The origin of funds will vary by program. Many simula-
tion programs are initially seeded by “soft” money. This 
refers to funding that is temporary and self-limited. Examples 
of this form of funding include grant and philanthropic funds. 
While this is a useful source for funding both initial startup 
and ongoing operations, they by their very nature are unreli-
able and leave a program vulnerable to reduction or even clo-
sure should the funding come to an end. The accountability 
with respect to soft funding is also different and may not be 
a rigorous as hard funding. 

 Hard funding refers to funding that comes from the insti-
tution as a line item (or several) for the purpose of conduc-
tion and delivering simulation services. This funding is 
generally more predictable and more closely tied to the mis-
sion and values of the organization. It is not without its risks 
as funding may  fl uctuate related to the overall priorities and 
condition of the institution. Changes in leadership will also 
impact this form of funding. The more “entrenched” a simu-
lation program is, the more immune it will be to funding 
 fl uctuations or losses. This should not encourage compla-
cence, and a program should always look outward and inward 
to evaluate its relevance—the unfortunate reality is that sim-
ulation often assumes a low priority at many institutions 

   Table 45.5    Implications of the facility model   

 Point-of-care only (A)  Point-of-care and facility based (B) 

 Space—storage  Hospital or off-site  Same as A and in simulation facility 
 Space—personnel  Will vary, may include dedicated hospital/off-site 

space or leverage space already allocated to 
personnel for their other responsibilities in the 
hospital 

 Will vary, may include (1) dedicated hospital/off-site space; (2) 
leverage space already allocated to personnel for their other 
responsibilities in the hospital; (3) use simulation facility space 

 Cost—utilities and 
space 

 Relative to space used (storage and personnel). 
Note: if personnel are leveraging space used for 
other responsibilities, then this cost is often 
absorbed by someone other than the simulation 
program 

 (1) Relative to space used (storage and personnel) in the hospital; 
(2) utilities related to the simulation facility; Note: if personnel 
are leveraging space used for other responsibilities, then this cost 
is often absorbed by someone other than the simulation program 

 Responsibility for 
space organization 
and maintenance 

 Organization limited to storage and of fi ce space 
used. Point-of-care location, the responsibility of 
the hospital? Excluding last-minute modi fi cations 
related to simulation activity. Maintenance of  fi xed 
elements usually the full responsibility of the 
hospital 

 Same as A and full responsibility to organize and simulation 
facility. Maintenance of simulation-speci fi c equipment (e.g.,  fi xed 
audiovisual equipment), the responsibility of the simulation 
facility 

 Responsibility for 
stocking 

 Simulation supplies the responsibility of the 
simulation program; supplies relevant to point-of-
care, the responsibility of the hospital 

 Same as A and the simulation program will have full responsibil-
ity for the stocking of consumable and nonconsumable supplies 

 Access  Will vary depending of patient census assuming 
patient care supersedes training space needs 

 Same as A and simulation facility access falls entirely under the 
control of the simulation program 
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where budgeting is involved. Budgets for hard funding will 
follow the budgeting cycle of the source institution and will 
come under the regulations and scrutiny of the same. 

 Simulation programs are a resource to the institution and 
stakeholders they serve. They become a cost of business with a 
return on investment related to their activity. Programs must 
link their activities to de fi nable outcomes so that they measure 
the cost of the activity to revenues generated. Recall though that 
in healthcare, the revenues generated may be in the form of cost 
saving, cost avoidance, or long-term risk reduction. Much as in 
the education and insurance world, the impact of an activity 
may not be realized for years. To take this from the abstract to 
the concrete: a nursing student who has superior training in part 
due to simulation will ultimately improve ef fi ciency and effec-
tiveness in the practice environment once they graduate and 
participate as licensed practitioners. This net gain is realized 
not only distal to the training intervention but may also be real-
ized by an entirely different organization. The return on invest-
ment (ROI) and associated funding is a complex issue and will 
be driven by many factors and drivers. The more simulation 
programs make the case in real  fi scal terms that simulation has 
a positive and relevant ROI, then the more likely an institution 
will be willing to provide hard and ongoing funding.  

   Utilization and Metrics 

 As students, learners, or other groups move through a simu-
lation program, it is important to measure both the utilization 
of a program as well as the outcomes. Both of these concepts 
are quite complex but should be de fi ned early in a program 
and revisited frequently. Utilization and outcomes are differ-
ent and yet related concepts. 

 Utilization refers to the use of the program. It may re fl ect 
the learner hours (learners × hours spent in an activity) or 
may represent the room use in any given facility (room hours 
of use per day). There is no set standard currently for which 
metrics are of most use. The metric of most value will depend 
on many factors and will vary by institution. It is important 
to appreciate that if the data is not captured upfront, then the 
ability to create complete metrics will be dif fi cult in the 
future. At a minimum, capturing key data points is important 
(Table  45.6 ). From these data, complex metrics can be calcu-
lated to assess program utilization. Utilization is important to 
understand as it de fi nes the personnel, equipment, space, and 
time needs. It is dif fi cult to predict future need as well as cur-
rent issues without this data. At a most basic level, a program 
that is entirely facility bound can calculate the maximum 
number of room hours available in their facility if they know 
the number of rooms and the work hours.  

 Measuring outcomes from simulation-based education, 
training, research, and assessment is more complex. The 
level of evidence (Table  45.7 )  [  11–  13  ]  will vary from the 

basic self-evaluation of the learner to complex outcomes that 
relate to the learners’ impact on the market in which they 
practice. That is to say, as a person who has had a simulation-
based intervention moves forward, they have an impact on a 
variety of people and systems. Patient outcome is an example 
of this as is system ef fi ciency. These are complex issues that 
are multivariate. Estimating the impact of an intervention 
that is distal from the outcome must control for variables that 
are often outside of a simulation program’s control. The 
application of standard healthcare outcome metrics may need 
to be reassessed to evaluate if measurement methods need to 
look to other industries on how to best evaluate outcomes. 
The education industry has developed sophisticated methods 
that estimate causal effect of interventions  [  14  ] .   

   Mobile Simulation 

 The issue of mobility is increasingly becoming an issue. 
Does simulation need to be limited to a  fi xed facility? As we 
come to understand the multiple simulation modalities and 
learner/assessment needs, it is becoming apparent that simu-
lation-based activities can in fact be carried out in a variety 
of locations including a  fi xed facility, traditional learning 
spaces (auditoriums), and actual patient care settings. Each 
of these locations offers different advantages and issues. To 
offer simulation-based services in multiple locations requires 
additional resources (personnel and equipment) and consid-
erations. Ultimately demand, priorities, and resources will 
determine the availability for such services. Deciding to 
 pursue a mobile program must be deliberate and often can 
leverage existing resources when demand is low.  

   Table 45.6    Examples of core utilization metrics to capture   

 Number of unique learners per simulation course 
 Duration of simulation course 
 Number of simulation sessions per course 
 Time (duration) of each simulation session 
 Number of learners per session 
 Space used for each session 
 Equipment used per session 
 Personnel needed per session 

   Table 45.7    Levels of evidence   

 Level  Description 

 I  Systematic reviews (integrative/meta-analyses/clinical 
practice guidelines based on systematic reviews) 

 II  Single experimental study (randomized control trials) 
 III  Quasi-experimental studies 
 IV  Nonexperimental studies 
 V  Care report/program evaluation/narrative literature 

reviews 
 VI  Opinions of respected authorities/consensus panels 
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   Other Considerations: Equipment, 
Audiovisual, and Security 

 There are many other issues to consider when developing a 
simulation program. Some of these considerations are rooted 
in policy (program or organizational) as well as need. A sys-
tematic approach to these issues is helpful. Equipment, 
audiovisual, and security needs will also be determined by 
program needs balanced against budgetary considerations. 

 Equipment is driven by the education strategies used and 
by the volume of learners. All equipment will have a certain 
lifespan. The lifespan is determined by the absolute time a 
product can be expected to remain fully functional using rec-
ommended maintenance schedules. The lifespan can also 
refer to the natural product cycle time in which a product 
becomes outdated relative to market offerings. A product 
may not be serviceable after a certain amount of time due to 
manufacturer discontinuation, for example. Similarly, a prod-
uct may not be useful as other technologies emerge and ren-
der that initial product irrelevant. Relative to other industries, 
the product life cycle in simulation has been relatively long, 
which is both good and bad for simulation programs. While 
it allows products to remain in service over longer period of 
time, the pace of innovation is slower which hinders progres-
sion within the industry as a whole. Equipment consider-
ations can be summarized into four main categories: (1) 
simulation equipment (e.g., mannequin), (2) medical equip-
ment (e.g., bed or pump), (3) consumables (e.g., syringes or 
of fi ce supplies), and (4) of fi ce equipment and furnishings. 

 The speci fi cs of different AV and information/learning 
management systems are beyond the scope of this chapter 
alone. Audiovisual (AV) considerations in a simulation pro-
gram can be broad and complex. The AV system must ulti-
mately meet the needs of the educational activity and must 
be in alignment for security and policy requirements. For 
example, in some cultures, the  fi lming of women is not con-
sidered acceptable. So the system must conform to needs as 
well as policies (internal and external) of a program. The AV 
system must be used to support operations, learning, and 
assessment. Educators (operations) and learners will use the 
AV system differently. Depending on the activity, the opera-
tions staff (technicians and faculty) may leverage the system 
to gather (and manipulate) information as well as deliver 
deliberate education to the learner (e.g. allowing learners to 
see speci fi c cameras and views). The learner on the other 
hand is mainly gathering and integrating information. Lastly, 
the system should have the ability to archive materials for 
future review and cataloguing. This archive material may 
have utility to researchers, faculty, operations, and learners. 

 AV systems are rapidly moving to digital formats, although 
analog systems are very reliable and tested. The choice of the 
system will be determined by a variety of factors including 

budget, the expanse of the program, goals and objectives for 
the program, support for the equipment, and program skillset. 

 Security considerations in a simulation program relate to 
equipment, personal safety, as well as access to information. 
A simulation program must consider the level of security it 
needs. This may be as simple as a locked and keyed door to 
complex access systems that allow differential access to dif-
ferent levels of personnel and learners. This applies to space 
as well as information. The loss of mobile equipment can be 
costly to a program. Similarly, the political and safety con-
siderations related to the theft of medications (whether fake 
or not) can be substantive and costly. The goals of a security 
system should be built around: (1) equipment and personnel 
security and (2) access control to consumables, equipment, 
and information. For simulation research, these guidelines 
and details are speci fi cally outlined depending on the institu-
tional research board protocols.  

   Logistics 

 Logistics is an important consideration for a successful sim-
ulation program. Robust and reliable scheduling, inventory, 
and maintenance protocols should be developed and put into 
place as a program evolves. Logistics needs to be based on 
policy, procedures, and guidelines. This allows for consis-
tency but also inoculates a program from changes in person-
nel and shifts in funding. Programs that are larger may have 
the luxury of personnel dedicated to logistic considerations. 
There are examples where faculty and educators are entirely 
removed from logistic considerations. That is they arrive to 
teach and then they leave. While this may be an ef fi cient 
mode of operation, it does leave a program vulnerable as 
groups lacked the cross-training to cover for each other espe-
cially in times where personnel may not be abundant.   

   Conclusion 

 The establishment of a simulation center can be a complex 
task that requires forethought and ongoing attention. 
Deliberate action will allow programs to manage what may 
on the surface seem unmanageable. This chapter has outlined 
a variety of considerations that will apply depending on cir-
cumstance. These elements come from some well establish 
business models that have been proven to be successful. It is 
important to consider each element to delineate their impor-
tance and priority in the process. Failure to do so can create 
downstream problems and obstacles. While it is tempting to 
create a rigid framework, it is important to consider that the 
structure of the center/program must incorporate  fl exibility 
to accommodate for future change and to remain relevant.       
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   Introduction 

 Simulation-based training has been used for many years to 
manage risk and facilitate safety in hazardous professions 
outside of healthcare, especially in aviation. The use of sim-
ulation as a tool in medical education is relatively recent and 
follows the age-old medical tenet  primum non nocere  (“ fi rst, 
do no harm”). The use of simulation may also follow the 
more recent emphasis in the business of medicine on improv-
ing patient outcomes while reducing healthcare expenses. 
These demands for value and ef fi ciency in an era of health-
care reform present both new opportunities and new chal-
lenges in justifying the investments required for the research 
and development of simulation to educate healthcare profes-
sionals. Although the readers will appreciate that similar 
material is covered in Chap.      45    , for completeness, these 
chapters are intentionally left intact since it is impossible to 
discuss one without the other. This chapter will focus on the 
business and operational considerations in planning a health-
care simulation center and when appropriate will discuss 
center design concerns as they relate to the business of 
simulation.  

   Business Planning 

 The need to coordinate “vision-driven business planning” 
was identi fi ed as one of eight major themes in an effort 
to institutionalize and sustain simulation in healthcare by 

representatives from interested professional and regulatory 
organizations  [  2  ] . Business plans provide an organized con-
struct for the presentation of a project or business, an analysis 
of the industry and marketplace in which the business will 
operate, and the strategic, management, and  fi nancial goals 
that are envisioned for the new entity. The depth and scope of 
a business plan will rest on several factors including the sta-
tus of the entity as either an independent unit or as a compo-
nent of an existing business, the scope of the entity’s activities, 
and the type and amount of  fi nancial investment required. 

 In planning a healthcare simulation center, the decision of 
whether to establish a stand-alone facility or a center within 
a private or academic medical facility will rest on the mis-
sion and goals of the simulation center. The planned scope of 
simulation activities may include the use of standardized live 
patients, low-tech models or mannequins, and/or complex 
task trainers and realistic human patient simulators and may 
serve single-specialty or multispecialty purposes. The com-
plexity of the simulation services offered will be re fl ected in 
the business planning process. Finally, the amount and source 
of funding required to  fi nance the center will determine the 
complexity of the  fi nancial projections and will guide the 
planner in selecting the most appropriate metrics to de fi ne 
the investment’s projected economic worth. 

 Three key elements of a business plan that should apply to 
healthcare simulation centers of all types and complexities 
are outlined and illustrated below. These include the formu-
lation of (1) a mission statement, (2) an analysis of the mar-
ket and strategic positions of the business, and (3) a  fi nancial 
overview of the plan. Other elements of a business plan may 
be included to illustrate and support the business case as is 
appropriate. A comprehensive listing of the elements of a 
business plan is shown in Table  46.1 .  

   Mission Statement 

 De fi ning the mission and goals of a simulation center is an 
essential  fi rst step in the business planning process. A mission 
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statement is an internal document that communicates in a 
concise and speci fi c way what the business is and what it pro-
poses to do. It is typically constructed by answering a series 
of questions including:
    1.    What is the product or purpose of the entity?  
    2.    Who are the entity’s customers?  
    3.    What are the entity’s quality, human resources, and/or 

marketing-related goals?     
 An expanded mission statement may also incorporate goals of 
the business in a qualitative and/or quantitative manner and may 
set out timeframes or other speci fi c objectives of the entity. 

 A mission statement for a healthcare simulation center 
may also re fl ect factors including its:

   Pro fi t or nonpro fi t status or objective  • 
  Scope of simulation services offered  • 
  Range of medical specialties/groups of customers served  • 
  Internal vs. external customer focus  • 
  Educational, research, and/or clinical goals    • 
 The box shows an example of a mission statement for a medi-

cal school simulation center within an academic medical center.   

   Market Analysis and Competitive Strategy 

 A useful framework for analyzing a market and planning a 
competitive strategy has been described by Porter  [  5  ] . He 
described  fi ve forces that drive competition in an industry 
including the rivalry among existing  fi rms, the bargaining 
power of both suppliers and buyers, the threat of new entrants, 
and the threat of substitute products or services.  

   Barriers to Entry: A Simulation Center 
in an Academic Medical Center 

 According to Porter, the threat of new entrants depends, in 
part, on the industry-speci fi c barriers involving factors such 
as the economies of scale, capital requirements, product dif-
ferentiation, switching costs, access to distribution channels, 
regulatory policy, and other cost advantages unrelated to 
scale, such as the learning or experience curve. The follow-
ing is an example of how Porter’s framework for competitive 
analysis may be utilized in planning a simulation center in an 
academic medical center. 

 Economies of scale accrue as a reduction in the unit cost 
of a product or operation as the output in a speci fi c period 
of time increases. Scale economies accrue to a medical cen-
ter that locates and organizes its simulation facilities for 
ease of use across several medical specialties. Capital 
investment advantages accrue to a medical center that lever-
ages its existing physical plant, audiovisual and teaching 
lab equipment, and support staff in starting up a simulation 
center. 

 A simulation center may diversify its customer base to 
secure its competitive position. In its start-up period, the cen-
ter may plan to target the medical students, residents, and 
faculty of the medical center. Later, this customer base may 
be expanded to include other community-based or af fi liated 
trainees and faculty, ancillary healthcare personnel, and/or 
representatives of health-related industries to gain economies 
of scale. 

 A simulation center that is the  fi rst to enter a geographic 
market or that is the  fi rst to become known for quality 
 services with a particular customer base secures loyalty and 

   Table 46.1    Elements of a business plan   

 I. Executive summary 
 (a) General description of the business 
 (b) Business mission and goals 
 (c) Financial and operational resources 

 II. Company background and analysis 
 (a) SWOT: Strengths, Weaknesses, Opportunities, Threats 
 (b) Service offerings 
 (c) Technology 
 (d) Competitive position 

 III. Industry and market analysis 
 (a) Scope 
 (b) Barriers to entry 
 (c) Demand 
 (d) Market share 
 (e) Customers/pricing plan 
 (f) Marketing and promotional plan 

 IV. Strategic analysis 
 (a) Mission and goals 
 (b) Operating assumptions 
 (c) Performance metrics 
 (d) Time frames 

 V. Operations and management 
 (a) Table of organization 
 (b) Key personnel 
 (c) Policies and procedures 

 VI. Financial analysis 
 (a) Financial statements/forecasts 
 (b) Capital and operating budgets 
 (c) Supplemental justi fi cations 

 VII. Conclusion 
 VIII. Appendices 

   Sources : Authors’ compilation from: Finch  [  3  ]  and Gerson  [  4  ]   

 Example: Medical school-based simulation center 

 mission statement 

 “The mission of the Center is to provide state-of-
the-art, realistic patient simulation to XYZ  medical 
 students residents and faculty with the goal of achiev-
ing excellence in  medical education and assuring the 
highest standards of  ethics, safety, and quality for the 
care of patients of the XYZ Medical Center.”  
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learning curve advantages and increases switching costs for 
customers who may be presented with new service provider 
options. These advantages may be bolstered by achieving 
certi fi cation and/or endorsement by professional organiza-
tions or regulatory bodies (see Chap.   48    ). 

 Academic healthcare training programs also control an 
important “distribution channel” of graduate trainees and 
alumni customers based on their long-standing relationships 
and/or reputation for quality education within these profes-
sional groups. 

 Finally, Porter identi fi es businesses that gain the most 
signi fi cant experience curve cost advantages as those 
with a high labor content when performing intricate tasks 
and/or complex assembly. Healthcare simulation centers 
require a major investment in human resources to design 
intricate clinical scenarios and execute sophisticated infor-
mation technology tasks. Academic medical centers have 
a cadre of medical educators in place who are experienced 
in didactic and bedside clinical teaching methods that 
can be leveraged in the simulated education environment. 
These skills lend experience curve advantages that reduce 
costs by facilitating design and ef fi ciency. Centers may 
also produce intellectual property that provides a source 
of supplemental revenue, reputational bene fi t, and product 
differentiation.  

   Financial Analysis 

 Financial projection and analysis of the investments required 
to initiate and maintain a new center are important business 
plan elements. The  fi nancial analysis section of a business 
plan must conform to the requirements of the business own-
ers and investors. These requirements will vary by type of 
organization, size of project, availability of investment capi-
tal, and type of investor. Conformance to the business plan 
requirements alone, however, may not determine the success 
of the business plan. A study of the relation between the form 
and content of business planning documents and the funding 
decisions of venture capitalists found only a weak associa-
tion and suggested that independent sources of information 
may be involved  [  6  ] . Business planners need to design a 
 fi nancial plan and analysis that presents the most robust cost/
bene fi t projections and targets the needs and interests of the 
decision makers who will determine the fate of the 
proposal. 

   Figures of Merit 
 Capital investments are, by de fi nition, costly and expected to 
endure over time. They are therefore best evaluated based 
upon the cash  fl ows that are expected over the life of the 
project. Business planners must choose the appropriate 
“ fi gure of merit” (a number that de fi nes a capital  investment’s 

projected economic worth) to employ in the  fi nancial analy-
sis. Given the long-range nature of capital investments, 
 fi gures of merit typically incorporate the concept of the time 
value of money. The net present value (NPV) is one such 
 fi gure of merit commonly used in business planning. It 
requires development of a set of assumptions that includes 
the amount and timing of cash out fl ows and in fl ows, and a 
discount rate, or the rate of return desired/expected on a par-
ticular investment. 

 In the case of a healthcare simulation center, the revenues 
from conducting training courses, certi fi cation programs, 
competency assessments, and other potential revenue-pro-
ducing activities would constitute the expected cash in fl ow. 
Opportunities to reduce costs should also be counted in the 
cash  fl ow analysis. Examples include the recapture by the 
center of continuing medical education fees paid to external 
providers or indirect savings derived from the avoidance of 
patient safety lapses and healthcare reimbursement penalties. 
In some cases, clinicians who participate in simulation-based 
training may be eligible under risk management incentive 
programs for reductions in malpractice premiums  [  7  ] , and 
these should be included in  fi nancial projections, as 
applicable. 

 In healthcare, long-range investment decisions have tradi-
tionally been made based on medical or strategic needs with 
less of an emphasis on economic ef fi ciency  [  8  ] . There are 
several reasons to avoid the exclusive use of traditional 
 fi gures of merit such as NPV in business planning. These 
reasons stem from  fl aws in the methodology that lead to an 
underestimation of a business plan’s bene fi ts and a system-
atic bias against successful innovation  [  9  ] . These  fl aws 
include the fact that cash  fl ows of the innovative project are 
compared against a default scenario in which no investment 
is made, and the assumption is, therefore, that the company’s 
current success will persist in the absence of the investment.  

   Real Options Planning 
 Real options planning is a complementary approach used 
with traditional  fi gures of merit for the  fi nancial analysis of 
capital investments. It has been described as a technique to 
“marry the theory of  fi nancial options to the foundational 
ideas in strategy, organizational theory, and complex sys-
tems”  [  10  ] . The technique shifts the focus of a business from 
how existing resources can be leveraged for long-term bene fi t 
to how an investment in the creation of new capabilities adds 
value. 

 Employing a real options approach in a business plan for 
a healthcare simulation center may involve modeling serial 
 fi nancial investments that will result in a staged implementa-
tion of the center. These models would pinpoint opportuni-
ties to modify the scale and complexity of the center’s 
activities as the demand for services develops. This facili-
tates reduction of the initial capital investment, thereby 

http://dx.doi.org/10.1007/978-1-4614-5993-4_48
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 maximizing chances for the success of the proposal when 
start-up funds are limited. 

 The real options approach for a simulation center would 
provide  fl exibility by accommodating the redirection of the 
scope, the specialty orientation, and even the location of the 
project after startup. This may be necessary and bene fi cial in 
responding to rapidly changing needs in the  fi nancial, educa-
tional, regulatory, or political environment in which the cen-
ter operates. 

 A center may also incorporate plans to join with inter-
ested parties from industry to work in a joint venture arrange-
ment. This arrangement, for example, could provide synergy 
in a project where a vendor needs a clinical partner to accom-
plish its product research and development goals and where 
an academic or clinical practice needs access to the vendor’s 
equipment in order to further its medical education and clini-
cal research goals. In this case, a legal review and documen-
tation of the relationship would be required to avoid any 
potential con fl icts of interest. Typically, a contract between 
the parties would serve to de fi ne the roles and responsibili-
ties of the participants, assure compliance with all applicable 
laws, and de fi ne the ownership of any intellectual property 
and revenues that may result from the collaboration.  

   The Role of Philanthropy 
 Healthcare reform is bringing new uncertainties and new 
cash  fl ow challenges to medical centers that will need to rely 
more than ever on their diminishing reserves and the debt 
markets to fund capital investments. This raises the impor-
tance of philanthropy as a supplemental source of funding 
for capital project needs. However, conditions in the  economy 
can present confounding factors that limit access to capital in 
the debt markets and, at the same time, may in fl uence donor 
behavior. 

 Limitations in the debt market followed the  fi nancial cri-
sis of 2008 and nonpro fi t organizations experienced what 
may have been the effect of the broader market conditions on 
healthcare gifting in 2009. According to a report by the 
Association for Healthcare Philanthropy, gifts to healthcare 
organizations in 2009 fell 11% to $7.6 billion from $8.6 bil-
lion the previous year. At the same time, the return that orga-
nizations earned on fund-raising investments fell 9%  [  11  ] . 
This report also noted that in 2009, 8 out of 10 healthcare 
donors in the United States (US) were individuals with a per-
sonal connection to the institution and that 27% of all contri-
butions funded construction and 18% funded investments in 
equipment. 

 Business plans for healthcare simulation centers should 
consider the opportunity and availability of funds from phil-
anthropic sources to defray capital and/or operating costs. 
Fund-raising activities that provide the most ef fi cient return 
(based on cost per dollar raised) are those that focus on 
obtaining major gifts and planned giving rather than on hold-
ing special events such as charity balls or bene fi ts  [  12  ] . 

 Simulation center activities may be an attractive invest-
ment for donors in the current climate of healthcare cost con-
trol and with the growing focus on patient safety. 
High-technology medical training methods present publicity 
opportunities that can be used to bolster a center’s reputation 
in the community and to attract philanthropy. Business plan-
ners should include marketing and development of fi ce spe-
cialists as early as possible in the planning process to 
maximize the success of these opportunities.  

   Supplemental Justi fi cations 
 The aim of the  fi nancial analysis section of a business plan is 
to show justi fi cation for the business’s commitment of poten-
tially scarce  fi nancial and operational resources to the new 
investment. In addition to the  fi nancial  fi gures of merit cho-
sen, important qualitative bene fi ts of the planned investment 
may be included to supplement the  fi nancial analysis. Items 
to highlight in the case of healthcare simulation centers 
include the ethical, educational, and patient safety bene fi ts of 
medical simulation. 

 Traditional clinical teaching methods employ live patients 
in the process of training healthcare professionals and in the 
general interest of promoting the safety and welfare of all 
patients. While some clinical experience with real live 
patients is essential and valuable, these traditional methods 
are dif fi cult to standardize, inef fi cient, and create ethical 
concerns  [  13  ] . 

 Centers with a limited patient population may argue for 
the use of medical simulation to augment live patient teach-
ing methods and to ensure that all trainees receive a compre-
hensive, standardized, and ef fi cient learning experience that 
covers the broadest scope of disease states, clinical presenta-
tions, and critical events. Simulation-based medical educa-
tion also gives training programs the  fl exibility to determine 
and vary when, how, and for which types of patient interac-
tions it may be appropriate and safe for trainees to participate 
in live patient care. 

 Patient safety has been a prominent focus in US health-
care since the release of the 1999 Institute of Medicine 
(IOM) report that attributed signi fi cant rates of mortality 
and in fl ation in healthcare and societal costs, measured in 
the billions of dollars per year, to medical errors  [  14  ] . 
Starting in 2003, regulatory agencies like the Joint 
Commission instituted programs to set national patient 
safety goals and governmental and private sector payers fol-
lowed by linking reimbursement to the adoption and report-
ing of safety-related measures. The review of healthcare 
safety and ef fi ciency continues to be an important focus and 
matter of concern in the US a decade after the IOM report. 
A 2009 report reviewing healthcare quality among nations 
found that the United States ranked last of 19 “developed” 
countries in avoiding preventable deaths  [  15  ] . Hospitals and 
physicians are increasingly incentivized via public report-
ing requirements and new reimbursement formulas under 
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health reform to facilitate compliance with health quality 
and outcome measures. By 2015, approximately 9% of all 
Medicare payments to hospitals are expected to be linked to 
the hospitals’ ability to successfully reduce readmissions 
and hospital-acquired conditions and to publicly report 
medical errors  [  16  ] . 

 Healthcare simulation centers can serve as the nexus for 
the introduction, practice, and maintenance of patient 
safety skills that facilitate success for hospitals in both the 
reimbursement and public reporting arenas. Business plan-
ners should consider how simulation training can bene fi t 
the organizations facing these challenges and should incor-
porate projections in the business planning process of the 
potential bene fi ts of reducing costs and enhancing 
reimbursements. 

 Finally, organizations with a teaching mission can dif-
ferentiate themselves with trainees, patients, prospective 
donors, and the community at large by highlighting the edu-
cational, patient safety, and ethical advantages of simula-
tion-based training as a complement to traditional teaching 
methods. 

 Thus far, we have reviewed the considerations in develop-
ing a business plan for a healthcare simulation center based 
on the center’s mission, including methods of  fi nancial and 
competitive analysis and other useful factors in justifying the 
investment. Successful business plans outline a clear mis-
sion, propose a strategy for competing in the marketplace, 
and meet the institutional or company “hurdle rate” for a 
return on the expected investment. The last step in the plan-
ning process is the presentation of the  fi nal business plan to 
key stakeholders and investors.    

   Estimating Expenses and Moving Beyond 
the Planning Phase 

 The remainder of the chapter will focus on elements of the 
business plan that help planners in outlining the projected 
expenses of the center and to begin to advance the project 
toward an implementation phase. Many of these steps are 
initiated in the course of business planning and can begin 
once the mission and scope of the center are de fi ned and 
agreed upon by the stakeholders. Steps for projecting center 
costs and moving toward implementation include:
    1.    Selection of the project design and management team  
    2.    Facility design  
    3.    Development of a capital and operating budgets  
    4.    Creation of a timeline and internal controls     

   Project Management Team 

 The project design and management team has the responsibil-
ity of overseeing the planning and design of the physical 
space, developing budgets, and monitoring the progress of 
each stage of the project. The team is typically supervised by 
the funders of the project. The design/management team 
should be well balanced and led by a knowledgeable and dili-
gent project manager whose role is to keep the team focused 
 [  17  ] . Table  46.2  lists recommended team members and their 
respective roles. Collectively, the team will develop an archi-
tectural design based on the goals of the project and will select 
contractors and vendors to execute the plan using available 
funds. The team will also develop a realistic project timeline 

   Table 46.2    Project management team members and respective roles   

 Member  Description 

 Project manager  Responsible for overseeing all aspects of the endeavor. This individual is charged with monitoring its progress, 
keeping to a timeline, and monitoring expenses. The project manager will interact will all groups and generally 
keep the project organized 

 Architect  Provides architectural design expertise and works with the various team members and project groups to realize 
facility construction based on the scope and vision of the project 

 Administrator  This team member represents the institution’s executive senior leadership and is responsible for assuring that the 
project satis fi es the mission and  fi nancial expectations 

 Simulation expert(s)  May be internal faculty with expertise in simulation or contracted simulation consultants. This individual or group 
should ensure that the project’s design will meet the goals of the simulation center. Experienced simulation 
instructors will have very valuable input in the design process 

 Contractor  The contractor should be selected and involved during the design phase of the project and work closely with the 
architects 

 Facilities management  Representative of the institution’s Facilities Management should be involved to assure the construction meets the 
institution’s standards. They are owner representatives focused on process as it relates to construction and engineer-
ing issues such as electrical, plumbing issues, and meeting building codes 

 IT and AV consultants  May be in-house or contracted. Role is to work with the simulation experts to ensure that de fi ned IT and AV needs 
are met 

 Vendor representatives  Representatives from capital equipment vendors for simulation, operating room, and medical equipment should be 
involved to assure that design and installation requirements are met 

 Marketing/Development  Depending upon the mission and funding plans for the center, 
 Of fi ce representatives  representative from Marketing and Development may serve as ad hoc members or consultants to the team 
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to assure that “go live” goals are achieved. Regular meetings 
to evaluate the project’s progress are helpful in managing 
issues and problems as they arise. All team members should 
be motivated and possess superior communication skills. The 
team’s ultimate goal is to guide the project from design phase 
to completion of construction and to ensure that everything is 
in place for the opening of the simulation center. After the 
construction phase has been completed, appropriate team 
members may function on a parallel track to ensure that pro-
cesses are in place to support the planned curriculum.   

   Facility Design 

 The  fi rst step in a facility design project is to review the goals 
of the project and to justify the decision to move forward 
with a renovation, an expansion, or a commitment to new 
construction  [  18  ] . Goals of the project will dictate the scope 
of the architectural design. Starting new construction, reno-
vating or expanding an existing educational operation is 
often subject to the availability of capital funding and the 
demonstration of  fi nancial viability  [  19  ] . New facility con-
struction offers the signi fi cant advantage of beginning the 
project with a blank canvas. However, space and cost con-
straints make it likely that a medical simulation center will 
be created by renovating of existing space. In other cases, 
existing education programs will be expanded to include 
simulation, as it becomes the standard of practice in medical 
education. In any of these cases, key considerations in facil-
ity design include:
    1.    Ful fi llment of the center’s mission  
    2.    An inventory of existing services and space/equipment 

resources  
    3.    The assessment of need or demand for services to be 

provided  
    4.    Plans for future expansion or increasing capacity     
 The next step is to review the program’s planned or existing 
curriculum by quantifying the number of participants and 
programmatic offerings over a de fi ned time period. 

 Physical space requirements for a simulation center will 
ideally consist of a suite of rooms including:
    1.    Simulation lab(s)  
    2.    Control room(s)  
    3.    Standardized patient examination room(s)  
    4.    Conference room or class room  
    5.    Debrie fi ng space  
    6.    Of fi ce space     
 Simulation centers should replicate the actual clinical environ-
ment as closely as possible. For example, a center with a surgi-
cal emphasis may include a replica of an operating room 
complete with anesthesia and surgical equipment setups. 
Depending on the complexity of the simulated environment, 

the space should be designed with input from physicians 
familiar with both the clinical environment and with the 
requirements of simulation education in order to create a real-
istic presentation. Simulation labs must accommodate hard-
ware and ancillary materials that may include mannequins and 
patient conveyances, specialty-speci fi c clinical work stations, 
supply carts, desk and counter space, and storage cabinets. 

 The number of trainers and trainees who will participate 
simultaneously in simulation scenarios is a factor in deciding 
the size and layout of the lab. Other space design consider-
ations include designing the space to meet building,  fi re, and 
safety codes as well as structural requirements for the place-
ment of furniture, the installation of medical gas supply sys-
tems, and the cabling for information technology (IT) and 
audiovisual (AV) systems. 

 Debrie fi ng is an important aspect of simulation-based 
education and should be considered in facility design. The 
debrie fi ng space is used as a place for trainers and trainees to 
review the simulation exercise, to engage in post-scenario 
discussion, and to reinforce learning objectives. Debrie fi ng 
rooms should have the necessary AV equipment to view or 
review recorded simulation activities. Given space con-
straints, simulation labs or conference rooms may also func-
tion as debrie fi ng space. Dedicated of fi ce space will be 
necessary in a stand-alone center. Alternatively, staff may 
use existing of fi ces for these purposes. 

 Location of control rooms, size of the conference room, 
and the audiovisual setup should be based on input from the 
clinical educators as well as manufacturers’ representatives. 
Simulation systems vendors and capital equipment manufac-
turers provide important information regarding structural 
requirements for extensive capital installations such as spe-
cialty lighting, ventilation, and medical gas systems. The 
 fi nal facility design should be based on collaboration of all 
team members, re fl ecting the needs of the simulation educa-
tors and their curriculum, and meet the  fi nancial constraints 
of the project.  

   The Capital Budget 

 Administrators or owners may have already determined the 
amount of funding that is available to be committed to a particu-
lar project. Alternatively, the cost of the project may be known 
and the institution may seek philanthropy or other funding 
sources to support the expenses. The process for development 
of the capital budget actually begins during the design phase 
and may impact or limit aspects of the new facility’s design. 

 The capital budget for any project includes costs for space 
design, renovation and construction, building materials, and 
required equipment. Capital equipment is de fi ned as nonex-
pendable equipment that is used to operate a business or 
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 provide a service. Institutions have speci fi c de fi nitions in 
their policies for capital equipment. For example, any item 
costing more than $500 and/or with a useful life of more than 
3 years may be considered capital. Capital equipment require-
ments for construction of a medical simulation center will 
vary with the organization’s educational goals. Room fur-
nishings, integrated simulation mannequin systems, anatom-
ical training models, and IT/AV systems are examples of 
items that will appear in the capital budget. Additional items 
may include “props” such as medical equipment that would 
be found in the clinical setting. These may be speci fi c to the 
course curriculum or targeted professional group. For exam-
ple, equipment for an emergency medical technician training 
program will not be appropriate for a surgical residency 
training program. 

 The project management team should explore opportuni-
ties to seek in-kind support from vendors who may already 
have a relationship with the organization and may be able to 
donate capital equipment to the center. Alternatively, centers 
can consider equipping their simulation centers with capital 
equipment no longer suited for clinical use but with func-
tionality adequate for simulations. 

 Most institutions have guidelines and requirements for 
capital acquisitions that include competitive bidding. 
Competitive bidding assures that vendors offer optimal pric-
ing for the required capital investments. The project manage-
ment team will be tasked with putting together a well 
thought-out and justi fi ed capital budget that will assure the 

best use of the scarce resources required to see the project 
through to completion.  

   The Operating Budget 

 An operating budget for a simulation center is a  fi nancial 
plan for the non-capital expenses of running the center for a 
speci fi c period of time. It is typically projected on an annual 
basis and is normally subdivided showing expense projec-
tions for shorter monthly or quarterly intervals. These budget 
intervals provide managers with the ability to anticipate 
short-term cash  fl ow requirements and to facilitate timely 
comparisons of actual expenses against the budgeted 
amounts. A comprehensive operating budget is developed 
and monitored by the responsible manager and forecasts all 
expenses for day-to-day operations. These usually include 
salaries and fringe bene fi ts,  fi xed costs such as rent and utili-
ties, as well as expenses for supplies, non-capital equipment, 
and preventive maintenance and repair. Table  46.3  shows a 
sample operating budget for a for a medical school-based 
simulation center. It assumes a work effort of 20% from 
existing employees of the medical school. Salaries are there-
fore prorated, re fl ecting the proportional work effort (0.20) 
of a full-time equivalent (FTE) employee. A stand-alone 
simulation center may not have the ability to share person-
nel, in which case the operating budget would re fl ect the 
expenses of the speci fi c staf fi ng plan.   

   Table 46.3    Sample operating budget   XYZ simulation center   Annual operating budget: 20XX   

 Quarter 
 Annual total  1  2  3  4 

  Salary expenses : 
 Medical director (0.2 FTE)  $10,000  $10,000  $10,000  $10,000  $  40,000 
 Instructor 1 (0.2 FTE)  $  5,000  $  5,000  $  5,000  $  5,000  $  20,000 
 Instructor 2 (0.2 FTE)  $  5,000  $  5,000  $  5,000  $  5,000  $  20,000 
 Administrator (0.2 FTE)  $  6,000  $  6,000  $  6,000  $  6,000  $  24,000 
 Fringe bene fi ts (25% salary)  $  6,500  $  6,500  $  6,500  $  6,500   $  26,000     
  Total salary expenses:  $130,000 

  Non-salary expenses:  
 Rent  $10,000  $10,000  $10,000  $10,000  $  40,000 
 Utilities  $     900  $     900  $     900  $     900  3,600 
 Medical gases  $     150  $     150  $     150  $     150  $       600 
 Preventive maintenance  $  5,000  $  5,000  $  5,000  $  5,000  $  20,000 
 Repairs  $     500  $     500  $     500  $     500  $    2,000 
 Clinical supplies  $     150  $     150  $     150  $     150  $       600 
 Of fi ce supplies  $       75  $       75  $       75  $       75   $       300  
  Total non-salary expenses:  $  67,100 

   Total annual expenses:  $197,100 
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   Monitoring the Project 

 The project team is charged with the development of a proj-
ect timeline. This step is critical to ensuring that the project 
stays on schedule and meets objectives as set out in the busi-
ness plan. Many factors will in fl uence the timeline and a 
careful review of these will enable the project team to create 
a timeline that is realistic. Key factors include:

   Meeting with stakeholders to develop the architectural • 
plans  
  Preparation of construction documents and obtaining • 
permits  
  Construction or renovation duration  • 
  Schedule for equipment selection, purchase, installation, • 
and testing    
 Variables such as lead time for equipment delivery, con-

struction delays, or unplanned  fi ndings will complicate the 
project and affect the timeline. The project management 
team should meet regularly to review progress and deal with 
any issues so as to minimize delays. Coordination of equip-
ment delivery and installation schedules to accommodate 
various phases of the construction process requires  fi nesse 
and continual reassessment to prevent delays. 

 The project management team should also develop inter-
nal controls to periodically monitor the quality of the con-
struction and work with vendors to monitor delays in delivery 
of supplies and equipment. They must also review expenses 
and reconcile any variances from the budget. Unplanned 
additional expenses must be brought to the attention of stake-
holders and reincorporated into the planning process. As the 
facility project nears completion, the project manager and 
appropriate team members should shift their planning focus 
to preparation for the day-to-day operations.   

   Conclusion 

 This chapter presents the business planning concepts used to 
identify the operational requirements and justify the invest-
ments for the startup and maintenance of a healthcare simu-
lation center. Demand for medical simulation educational 
programs will expand in response to regulatory, professional, 
and public interest pressures to optimize safety and ef fi ciency 
in medical education and healthcare delivery. These basic 

planning concepts can be used to formulate a successful 
 proposal for the initiation of a simulation-based healthcare 
education center.      
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          Introduction 

 While the bene fi ts of simulation in medical education, estab-
lishment of best practices, and reduction of medical errors 
are undoubtedly being recognized, researchers and educators 
still struggle with establishing a viable business model for 
simulation centers (see Chaps.   45     and   46    ) and more impor-
tantly for innovations in simulation through research. 
Simulation centers primarily cater to residents and trainees 
and hence are part of the medical education division in most 
healthcare institutions. The misperception that a simulation 
center must focus only on training could preclude the 
signi fi cant impact simulation can have on patient safety and 
patient satisfaction. 

 While researchers have attempted to show the association 
between simulation-based training and increased patient sat-
isfaction and patient safety, these studies have often lacked 
the scienti fi c rigor to prove the obvious link  [  1–  9  ] . This lim-
its the advocacy and funding around the value of simulation 
in improving patient experience and safety. Within medical 
education too, simulation is seen as an add-on to traditional 
training and not as a required component of medical educa-
tion worth funding. Further, existing centers are seen as a 
sink for hospital investment given the often sporadic and not 
fully translational nature of simulation-based education. 
Another factor that negatively impacts investment in simula-
tion is the lack of affordable simulators. Simulation centers 
require signi fi cant investments in expensive virtual reality 
simulators as well as mannequins. Even in af fl uent nations 
and communities, the cost of simulation is often seen to far 
exceed the bene fi ts. 

 This trifecta of (1) a lack of obvious link to patient safety and 
satisfaction, (2) a lack of complete integration of simulation into 

medical curricula, and (3) the high costs of simulation-based 
training together act as a major impediment to use, propaga-
tion, and funding of simulation. Given these obstacles, simu-
lation programs struggle to develop sustainable revenue 
streams, particularly from entities outside their own 
institutions. 

 Since most simulation centers cater to their organization’s 
internal educational and training needs, their funding gener-
ally comes from providing educational activities for the 
organization. While a revenue model of this nature is possi-
bly sustainable, it limits the adoption of simulation for the 
purposes of research and technology development. Hence, 
there is a need to acquire external funding geared towards 
simulation research and simulator development. This exter-
nal funding affords the opportunity to treat simulation as a 
true scienti fi c enterprise worthy of research and development 
dollars; this is much needed considering the paucity of well-
done scienti fi c studies using simulation. In this chapter we 
will  fi rst outline methods by which a center can overcome 
the barriers identi fi ed and develop a multidimensional pro-
gram that can seek funding from a variety of sources. We 
will also explore plausible and sustainable revenue streams 
for simulation programs with an emphasis on grant acquisi-
tion from the private and the public sectors.  

   Positioning a Center to Secure Funding 

 Seeking grant monies requires simulation programs to pos-
sess or develop certain elements. While the barriers presented 
above negatively impact fund generation for simulation cen-
ters, there are several possible strategies that can provide a 
systematic method to create a sustainable business model 
while supporting both research and education. Our simula-
tion program has developed a successful multidimensional 
strategy towards  fi nancial sustainability: (1) integration of 
required simulation-based training and research into the cur-
ricula, (2) the use of simulation for “BEST PRACTICE” 
identi fi cation and training, (3) the use of simulation for 
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national and international concerns, (4) the development of 
simulation-based research, and (5) the development of 
affordable simulator technologies. It should be apparent that 
these dimensions are not mutually exclusive and several can 
be accomplished using the same methodologies.  

   Integration of Simulation into Curricula 

 The  fi rst element of  fi nancial sustainability involves actively 
including simulation in required healthcare curricula. This 
not only maximizes the bene fi ts for students, it also allows 
for successful demonstration of positive impact and may be 
responsible for improved resident recruitment  [  10  ] . In our 
institution the surgical curriculum was designed to focus on 
systems-based practice, a core competency identi fi ed by the 
Accreditation Council for Graduate Medical Education 
(ACGME) and adopted by the American College of Surgeons 
(ACS)  [  11  ] . The curriculum incorporated three types of man-
datory, nonclinical educational activities, including simula-
tion-based training, learning modules that focused on  fi scal 
and operational training, and a research module. The key ele-
ment in this rotation was to combine a research project with 
the simulation-based training. This required housestaff to 
engage in scienti fi c study design, a literature review, and 
manuscript preparation. This arrangement not only allowed 
us to teach residents but also allowed us to mentor the resi-
dents while exponentially increasing the program’s ability to 
generate research and publications. This strategy is one 
example of how simulation can be effectively integrated into 
the curriculum while fostering an environment that generates 
researchers and simulation-based research. This served to 
enrich our center’s academic productivity and viability, mak-
ing it a better candidate for funding.  

   Simulation and Best Practice 

 The second dimension of addressing the barriers to simula-
tion buy-in focuses on best practices for hospitals. Simulation 
can prove to be a highly effective aid in experimenting with 
and deploying best practices. The advantage of focusing on 
best practices lies in their immediate impact on patient safety 
and satisfaction. This direct link between quality measures 
and the training imparted in simulation allows centers to 
address simulation distrust effectively. Several researchers 
have alluded to the impact simulation can have on best prac-
tices adoption and sustenance. By actively focusing simula-
tion training on best practices, simulation centers can greatly 
increase the perceivable impact on quality measures. Again, 
this makes a center more likely to be funded given a track 
record of successful translation of simulation-based education 
to better patient outcomes. A key example of best practice 

was in central venous catheter placement. CVC insertion is a 
skill wherein simulation has been shown to have a positive 
impact  [  12  ] . CVC insertion skills translate into a measurable 
impact by hospitals in reduced infection rates and litigations. 
By direct measurement of the impact of simulation in improv-
ing skills, simulation centers can prove their contribution 
through the CVC best practice training.  

   Simulation for National and International 
Concerns 

 This third element is novel and lies around developing 
courses that address issues of national and international con-
cern. Such programs may afford center opportunities for 
funding that were not likely considered during the center’s 
inception. Often, simulation-based training is seen through 
the pigeonhole of skills training. However, simulation can be 
effective in large-scale team training and efforts such as 
disaster management. In the world health arena, simulation 
can be an effective aid in training healthcare workers. For 
example, a course that focuses on maternal and child health 
for healthcare workers would be extremely useful in attract-
ing funding from the World Health Organization, United 
Nations, and several foundations. Once again, piecemeal 
work done in this direction has shown how simulation can 
revolutionize such type of efforts and also establish a revenue 
stream for simulation centers  [  13,   14  ] .  

   Simulation Research 

 The fourth element towards generating a sustainable revenue 
stream for simulation programs is more traditional and lies in 
actively allocating funds for simulation-based research. 
Research and development should lie at the core of any sim-
ulation center’s activities. There is no alternative to provid-
ing data on the applicability of simulation to improving skills 
and improving patient safety. In order for simulation as a 
discipline to stay relevant, research of this sort is necessary. 
Creating a solid program of research that produces publica-
tions is also a must to sustain interest and funding from the 
parent organization or funding agency. In terms of research, 
a few things must be emphasized. First, simulation centers 
should aim to produce multicenter research studies. 
Multicenter research studies whilst being rare in simulation 
are indeed very effective in gathering the required number of 
participants for publication in respected journals. They also 
lead to formation of consortia which are necessary to secure 
large-scale grant funding. Secondly, research should include 
multidisciplinary aspects. Often research in simulation is tar-
geted towards a single specialty. While the bene fi ts of such 
studies should not be underestimated, there is also major 
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bene fi t in bringing together multiple disciplines and creating 
research programs that study teams. This is an effective way 
of implementing best practices and also maximizing the per-
ceivable impact of simulation.  

   Simulator Technology Development 

 The  fi nal element in the strategy to address the barriers to 
simulation funding lies in developing novel and affordable 
simulation technology. Affordable customized solutions for 
simulation are necessary to reduce cost and increase applica-
bility of simulation to a larger population. Creating afford-
able solutions requires interface with engineers and content 
experts such as nurses and physicians. Unfortunately, there is 
a built-in disconnect since the engineers are rarely medical 
experts and vice versa. 

 In a recently concluded event funded by the National 
Science Foundation, our group developed a doctoral consor-
tium that brought together engineering students and clinical 
researchers participating in projects in medical simulation 
(   h t t p : / / w w w. n s f . g ov / aw a r d s e a r c h / s h ow Aw a r d .
do?AwardNumber=0946781    ). We compared the publications 
of engineers pertaining to clinical simulations and the publi-
cations of clinicians pertaining to the same topics. We devel-
oped word clouds for aggregates of these publications 
wherein words that are repeated are rendered larger than the 
words that are less prominent. The word clouds in essence 
are a representation of concepts associated with clinical sim-
ulation, and one can compare the concepts covered by engi-
neers and clinicians. Figures  47.1  and  47.2  show the word 
charts for clinicians and engineers, respectively.   

 The word clouds reveal a limited overlap between the 
concepts important to engineers and clinicians. This lack of 
common focus and vocabulary translates into limited inter-
action between the two communities even though a sustained 
exchange of ideas is necessary for development of effective, 
affordable solutions. A conclusion of the doctoral consor-
tium was to encourage simulation centers to hire a part or 
full-time engineer to develop customized solutions. Such 
strategies are fundable as they generate true next-generation 
simulators which are both clinically applicable and 
affordable. 

 Using of the shelf Nintendo Wii®, our team of engineers 
and clinicians have developed several different simulators 
 [  15,   16  ] . These have been developed by a team of engineers 
working closely with clinicians and identifying needs of cli-
nicians and  fi nding technical affordable solutions. These 
were in some cases funded by grants through National 
Science Foundation and/or have been licensed for mass 
 consumption by Simulab Corporation. 

 In conclusion, implementing these  fi ve strategies can 
greatly increase the chances of securing funding and 

 improving current funding situations for existing centers. It 
leads to an accountable organization in terms of a measur-
able impact and leads to an organization that commits to a 
culture of innovation, which is central to the concept of sim-
ulation and its uses in the healthcare community.  

   Innovation Plan for Simulation Centers 

 To address the needs of a simulation center, it is strongly rec-
ommended that simulation programs develop an innovation 
plan. Innovation plans are based on the  fi ve dimensions that 
address the simulation barriers above. In a simulation center 
being developed in India, an innovation plan outlined four 
areas of focus. These four areas were identi fi ed by document-
ing needs of the organization and established multidisci-
plinary collaborations in that area. We present excerpts from 
the innovation plan below as an example of how to create 
such a plan. This innovation plan outlines the overall strategy 
for one simulation center. It is presented to be used as a tem-
plate for organizations to plan their innovation strategy 
towards higher funding levels.     

  Fig. 47.1    Word cloud from publications on clinical simulations by 
engineer       

  Fig. 47.2    Word cloud from publications by clinicians on clinical 
simulation       
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  Sample Innovation Plan 

 There are four focus areas of advanced medical educa-
tion and learning where technology can play an impor-
tant role and address gaps in our training capacity.  

 The   fi rst focus area  lies in delivering  practical 
training and skills assessment  to the healthcare work-
force. Skills such as IV insertion, suturing wounds, 
central venous catheter placement, cardiac stent place-
ment, endoscopy, advanced cardiac life support, basic 
life support, blood pressure taking, and ECG monitor-
ing, to name a few, are the basis of modern-day medi-
cal practice. Practicing these skills requires signi fi cant 
amount of time and resources. In addition to these 
technical skills, many skills are actually nontechnical 
such as team skills that require a healthcare workforce 
to function ef fi ciently as a team. Traditionally these 
skills are practiced on patients, which is an extremely 
unsafe and inef fi cient method of acquiring such skills. 
Fortunately technology has been developed that allows 
for practicing such skills over and over again in a safe 
environment. Technology also exists for providing 
skills training on rare skills and rare treatments that 
enable the healthcare workforce to be prepared for any 
eventualities including disaster management. There 
are also provisions in technology for quantitative eval-
uation of skills that allows for development of bench-
marks of examination and allows for competency-based 
training. This is critical in ensuring high-quality health-
care to the masses. Such technology centered on the 
core idea of medical simulation has matured rapidly in 
the past few decades and has been shown to translate to 
marked signi fi cant improvement in clinical skills and 
quality of care  [  1,   3,   9,   17–  32  ] . Medical simulation 
refers to a suite of technologies available for health-
care professionals to practice skills in a variety of dis-
ciplines both individually and as a team. It is imperative 
to develop a coordinated approach to including simula-
tion-based training in the medical education and train-
ing infrastructure. 

  Strategy:  We will work with clinicians to identify 
low-hanging fruit in this area. We will also establish 
links with local and global engineering institutes to 
help realize the vision. Funds will be allocated for pilot 
projects in this domain, and the possible funding agen-
cies will include Science Foundation (equivalent to 
NSF in USA). Clinicians may help point to direct 
impact on patient safety based on which institutes of 
Health (equivalent to NIH in USA) can be applied to. 
We will work with International Foundations by invit-
ing them to visit the center and present to them skills 
relevant to their portfolio. 

 The  second focus area  lies in employing technology 
for  remote education and monitoring . A key element of 
training the healthcare workforce is to contextualize the 
training to the sociotechnical condition of the environ-
ment. Traditionally this has been hard as such efforts 
require establishment of local infrastructure and local 
support system which is expensive. With the develop-
ment of the information communication technology 
backbone, it is now possible to deliver didactic content 
and didactic training and examination remotely. The 
National Knowledge Network (  http://www.nkn.in/    ) is 
an example of such efforts and displays an important 
example of leveraging ICT for education. In a similar 
vein we can deliver medical education and training 
remotely. There are however two additional opportuni-
ties that lie in further strengthening the mission of 
remote education and monitoring. The  fi rst lies in 
developing remote practice environments like the skills 
training systems described above so practical skills in 
addition to didactic material can be taught remotely. 
This is again possible with the technology of motion 
tracking, motion-based computing, and virtual reality. 
The second lies in using technology environments to 
create a personalized training module that is consistent 
with system practices of a region and its requirement. 
This can again be done through personalized content 
delivery and also by employing mobile units that deliver 
training through mobile systems. 

  Strategy : We will work with the telemedicine 
department to integrate our services with them. The 
content storage facilities of both the centers can be 
combined to achieve this goal. 

 The  third focus area  lies in delivering  best practices 
design, implementation, and training . Best practices 
imbibed through guidelines, procedure checklists, and 
decision-making algorithms have become the corner 
stone of the quality drive in medical profession  [  33  ] . 
Training for best practices and implementing and 
designing best practices are however not trivial. Simple 
didactic training for best practices is not enough, and 
there is a need for a safe environment to practice imple-
mentation of best practices and adapting best practices 
to a particular sociotechnical system. There is also a 
need for a safe environment to design best practices. 
System-wide best practices and procedures can be 
designed and tested in a simulation environment, and 
such efforts have been shown to have a highly positive 
impact in improving clinical practice that is more 
signi fi cant than simply didactic training  [  34  ] . This is a 
golden opportunity for creating a culture of quality and 
safety in a system-wide sense. 

http://www.nkn.in/
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   Funding Sources and Strategies 

 Having discussed the core elements of a center pursuing 
funding and ways to prepare for this process, we now move 
onto a discussion of speci fi c organizations funding simula-
tion. Below we present several funding entities at the local, 
national, and international levels that have allocated resources 
towards simulation-based endeavors in the past. 

   Parent Institution 

 The core  fi ve ideas described above are the basis of securing 
funding from any source, including your parent institution. 
The success of the BannerHealth Phoenix (BHP) simulation 
center, one of the largest in the USA, has been due to tremen-
dous support from the parent organization. This support was 
ultimately a result of a business plan that was in line with the 
needs of the organization. At BHP, our group developed an 
innovative educational program focused on the institution’s 
need for a more ef fi cient onboarding process.  Nurse onboard-
ing  is an expensive process of orientation of new nurses to a 
new hospital. A plan was developed where simulation, not 
the traditional senior nurse mentorship model, would be used 
as the main training for new nurses. In the program, the sim-
ulation center proposed a reduction of nurse onboarding time 
from 4 to 3 weeks. This reduction was based on the assump-
tion that the program would help nurses more ef fi ciently 
achieve technical and nontechnical skills benchmarks using 
simulation. The budget proposal also included funding to 
support research that would investigate the use of simulation 
to reduce onboarding times while promoting patient safety 
and satisfaction. 

 The reduction of training time from 4 to 3 weeks not only 
allowed the hospitals to reduce cost and time of nurse 
onboarding, but the training provided a solid foundation for 
new nurses to improve their performance and participate in 
best practices implementation. This plan was very success-
ful for our group and can serve as a template for other insti-
tutions. In this instance, the plan was targeted towards 
valued needs of the organization. When the organizational 
leaders perceived a simulation-based program as having 
value, they were amenable to funding the program. The 
overall budget for building the simulation center was 
approximately 12 million dollars and the projected break 
even was 4 years.  

   The National Institutes of Health 

 The National Institutes of Health (NIH) are the foremost 
research entities in the world that focus on health, with an 
annual budget approaching 32 billion dollars (  www.nih.gov    ). 

  Strategy : This is a high priority item. We will work 
with the quality department of our organization to iden-
tify metrics. Individual departments will be polled for 
impending rollout of best practices, and we will identify 
avenues where simulation can play a role. A joint com-
mittee would then be established for pursuing some best 
practice implementation. Funding can be obtained from 
Agency for Quality Research (equivalent to AHRQ in 
the USA). Funding for pilot project would be requested 
to our organization as it is a multidisciplinary effort. 

 The  fourth focus area  lies in practical training to ensure 
 optimal use of equipment and resources  for quality health-
care. An important part of training is to train usage of 
medical equipment, drug administration protocols, and 
optimal use of existing resources. Traditional training 
only serves as orientation training but does not allow for 
advanced usage. There are many features of equipment 
such as EKG monitors that are not used ef fi ciently due to 
lack of training. Simulation environments allow interfac-
ing medical simulators with equipment and provide the 
capability of designing training scenarios where equip-
ment and resource usage can be taught. 

  Strategy : We will target equipment manufacturers and 
sales for this venture. Overall the vision would be to test 
medical devices in the simulation center. We will iden-
tify potential partners and work with them to showcase 
scenarios where the important points of the device are 
highlighted in practical use. Pilot funding will be obtained 
by industry collaboration. We will also keep the legal 
department in the loop for IP issues and transfer. 

 In order to develop viable solutions for these four 
focus areas, we need a comprehensive coordinated 
strategy to deliver skills education remotely and safely, 
allowing procedure standardization leading to best 
practices, objective measurement of skills and 
pro fi ciency, and training for optimum usage of equip-
ment and resources. With the availability of cheap 
computing infrastructure, readily available bandwidth, 
and growth of technologies such as medical simula-
tion, virtual reality, movement analysis, computer 
graphics, persuasive technology, and mobile comput-
ing, it is possible to envision the future of advanced 
medical education that fully leverages the opportuni-
ties presented by these tools. There is a need to focus 
resources and develop these technologies for medical 
education and training for all levels of the healthcare 
workforce from senior physicians to paramedics. Such 
an effort will both lower the healthcare costs by 
decreasing medical errors and improving ef fi ciency. 
We will develop a blueprint for 5 years for 
innovation. 

http://www.nih.gov/
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Within NIH, there are several institutes that focus on disease 
and organs like the National Cancer Institute and National 
Institute of Biomedical Imaging and Bioengineering. 
Unfortunately, a very small percentage of their funding is 
currently focused on simulation-driven initiatives. This could 
be attributed to several factors. A major factor however lies 
in the barriers presented earlier that prevent a direct link 
between patient safety and simulation. However, The 
National Institute of Biomedical Imaging and Bioengineering 
and the National Institute of General Medical Sciences are 
two prime organizations that fund simulation centers. Further, 
simulation centers can also be part of training initiatives and 
infrastructure projects that the NIH supports. The key again 
is to prove a measurable impact on patient safety attributable 
to simulation. 

 A related institute, the Agency for Healthcare Research 
and Quality (AHRQ), does have special calls related to simu-
lation (see   http://www.ahrq.gov/qual/simulproj11.pdf    ). Even 
in these calls, there is a requirement to directly impact and 
measure patient safety. Hence, the overall scope of any sim-
ulation-based research grant proposal should be towards 
developing protocols that impact patient safety or outcomes 
in general. The grant should include improvement of safety 
as a speci fi c aim and highlight processes and methodologies 
to implement that plan.  

   The National Science Foundation 

 The National Science Foundation (NSF) is the premier 
organization that funds research in basic sciences and 
computation. Within the NSF, the directorate of Computer 
and Information Science and Engineering has funded sev-
eral projects within the realm of medical simulation. 
Almost all of these projects are multidisciplinary in nature 
and include engineers and clinicians. A key factor for 
securing NSF funding lies in making contributions to the 
science of computation rather than simply creating a work-
ing simulator or demonstrating patient-related outcomes. 
For example, NSF is unlikely to fund a surgical simulator 
that uses off the shelf algorithms and technologies. On the 
other hand, NSF is likely to fund a project that involves 
new technologies and algorithms to make a surgical simu-
lator. In comparison to the NIH, whose main interest lies 
in improving patient safety, the main interest of NSF lies 
in improving contributions to science. To seek NSF fund-
ing, it is important to work with engineers and develop a 
common vocabulary. There are several new algorithms 
being developed in computer science that could be effec-
tively tested in clinical simulation environments. For 
example the use of Microsoft Kinect’s tracking algorithms 
(  www.microsoft.com/xbox    ) can greatly enhance surgical 
pro fi ciency detection. Collaborative work with engineers 

can lead to major funding from NSF, and this is de fi nitely 
one of the underutilized funding resources for the simula-
tion community. 

 One area of funding that both NIH and NSF support are 
the small business grants and technology transfer grants. 
These grants provide funding that allows small businesses to 
work with educational and research institutes. These partner-
ships are very useful for developing novel simulation tech-
nologies. These grants in addition to scienti fi c contributions 
also look at potential commercialization prospects. Successful 
applications need to demonstrate a clear business plan for 
simulator development and marketing.  

   Public Health Departments 

 Another underutilized stream of funding for simulation cen-
ters lies in the public health domain for training and educa-
tion grants. Public health departments have a variety of 
training needs which may include disaster management, 
workshops for public health of fi cials, and law enforcement 
professional training. Simulation can effectively support 
these ventures. Thus, it is important for centers interested in 
funding from these agencies to develop courses around areas 
of interest for public health of fi cials and reach out to the 
local departments to understand their needs. Offering courses 
for emergency medical services (e.g., Advanced Trauma Life 
Support, Basic Life Support, Advanced Cardiac Life Support, 
and Pediatric Advanced Life Support) is another excellent 
and reliable way to generate revenue. The resources needed 
to conduct these courses are fairly modest, and the ability to 
conduct them for public health agencies can mean a rela-
tively steady stream of fundable activities.  

   The Department of Defense 

 The Department of Defense (DoD) has been a source of 
major funding for design, development, and evaluation of 
clinical simulations and simulation technologies. 
Telemedicine and Advanced Technology Research Center 
(TATRC) (  http://www.tatrc.org/    ) has been the primary fund-
ing body for DoD in clinical simulation. Other bodies include 
the Of fi ce of Naval Research and AirForce Laboratories. 
TATRC as a funding agency manages earmarked projects for 
the military in the broad area of telemedicine and simulation 
and also releases calls for proposals for speci fi c projects of 
interest to the military. DoD’s main aim is to improve health-
care but also to focus on design, development, and evaluation 
of novel technologies. A key concept in DoD funding lies in 
Technology Readiness Levels which is a scale to assess the 
maturity of evolving technologies (i.e., materials, compo-
nents, devices) prior to incorporating these technologies into 

http://www.ahrq.gov/qual/simulproj11.pdf
http://www.microsoft.com/xbox
http://www.tatrc.org/
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a system. It is critical to understand the importance of novel 
technologies and the applicability of these technologies to 
the military in order for a successful application for DoD 
funding. 

 DoD also releases several calls in which simulations may 
not have a direct role, but simulation centers can serve as 
effective testing facilities. For example, the DoD may be 
interested in experimenting with large datasets for rapid 
decision making. In these programs, the role of a simulation 
center as a testing ground can be quite important. Innovative 
and capable centers can capitalize on the DOD’s need for 
such facilities.  

   Simulation Companies 

 Simulation companies often need to collaborate with clini-
cians in design, development, and evaluation of their prod-
ucts. These could be a suitable revenue source for simulation 
centers. In addition to product development, several simula-
tion companies offer regular grants for curriculum design 
and implementation using their products. It is beyond the 
scope of this chapter to detail each company’s program. 
However, most of these programs are available on company 
websites. 

 The key element in establishing a relationship with simu-
lation companies lies in granting them access to clinical and 
engineering expertise. Clinical and engineering talent can 
help simulation companies design better products. Supporting 
this revenue stream naturally requires a base of intellectual 
property management skills within the simulation center. As 
simulation centers are designed to be cradles of knowledge 
generation, it is important for simulation centers to make 
investments into intellectual property management either as 
a skill set of directors/manager or as a dedicated human 
resource for the center.  

   International Agencies 

 International foundations like the MacArthur Foundation, 
Clinton Foundation, Bill and Melinda Gates Foundation, and 
organizations like United Nations, UNICEF, and The World 
Health Organization all have major programs that support 
the use of simulation products and resources. For example, 
maternal and child health programs supported by the organi-
zations mentioned above are in need of novel technologies 
and integrated training programs for midwives and other 
healthcare workers in developing countries. Simulation cen-
ters often limit themselves to local contributions, which are 
important, but should not preclude development of programs 
that can support international health goals. Developing 
worldwide partnerships through outreach foundations and 

organizations is the key to initiating support from these inter-
national agencies. International agencies support several 
nongovernmental organizations which can bene fi t from 
courses in skills training (like birthing training, Basic Life 
Support training). Simulation centers should aggressively 
pursue these avenues for developing programs that could 
support patient safety worldwide as a viable and socially 
worthwhile endeavor.   

   Conclusions 

 Funding simulation centers and simulation research requires 
a dynamic approach that is inherently multidisciplinary in 
nature. Simulation centers should and must be seen as cra-
dles of innovation. Innovation is necessary in order for cen-
ters to develop a sustainable business model. This chapter 
has provided foundational information on how to structure a 
simulation center for innovation and funding. While it is up 
to the reader to develop customized strategies that ful fi ll his 
or her center’s mission, the elements highlighted in this 
chapter are universal. No matter what the setting or ultimate 
goal of the funding may be, cultivating a center’s education, 
research, and development projects will facilitate  fi nancial 
well-being.      
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          Introduction 

 The use of simulation in healthcare is not new. Rather, if we 
are to adopt David Gaba’s de fi nition of simulation, that is, 
“…a technique, not a technology, to…evoke or replicate sub-
stantial aspects of the real world,” then we must acknowl-
edge that simulation-based training has been a part of 
healthcare education almost since its inception  [  1  ] . Over the 
past two decades, the use of simulation in healthcare educa-
tion has increased markedly. This is likely the result of mul-
tiple factors, including decreased opportunity for real patient 
encounters, increased availability and accessibility of simu-
lation-based technology, and an increased focus on patient 
safety and patient-centered healthcare. What has grown from 
this mix of demand for education, technological advances, 
and patient safety interests is a strong desire to understand 

and apply simulation-based training in a rational, evidence-
based approach that matches learner needs with available 
training technology and delivery systems. In other words, 
there are likely best-practice approaches to simulation-based 
training. 

 Healthcare education organizations have begun to exam-
ine and, in some cases, implement accreditation processes as 
facilitators of growth and excellence in simulation-based 
education. This assumes that the establishment of an accredi-
tation process will lead to more rigorous implementation of 
best practices. How (and if) this will occur in simulation is 
somewhat unclear. Certainly, the simple act of establishing 
credentialing standards and an accreditation process does not 
inherently ensure quality. Current accreditation and bench-
marking programs are extremely diverse in their content, 
foci, and overall objectives. Additionally, several programs 
de fi ne standards over large programmatic areas, whereas 
other accreditation efforts focus on smaller areas of content 
or education delivery. Thus far, the bene fi ts of an accredita-
tion process in simulation have not been clearly demonstrated 
but have been postulated to include (1) externally referenced 
evidence of compliance with commonly accepted standards 
and best practices, (2) increased self-monitoring within 
accredited organizations, and (3) increased leveraging power 
for those seeking increased resources to comply with de fi ned 
accreditation standards  [  2–  4  ] . 

 In this chapter, we offer some discussion about the bene fi ts 
to accreditation processes as well as some of the potential 
rami fi cations. We discuss in general terms the differences in 
format of the four primary accreditation/benchmark efforts 
currently underway: (1) American College of Surgeons 
(ACS), (2) American Society of Anesthesiologists (ASA), 
(3) Society for Simulation in Healthcare (SSH), and (4) 
American College of Obstetricians and Gynecologists 
(ACOG). We then discuss in more detail each individual 
effort, process design, and result of efforts to date. While it is 
likely that other health professional organizations are also 
exploring an accreditation process for simulation-based 
efforts, this chapter focuses on these four, as they are 
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 established, ongoing efforts at the time of this writing. By 
describing the underlying framework and processes involved 
in each program, we hope to give researchers, educators, and 
policy makers an understanding of the potential ways in 
which accreditation efforts can be adopted and assessed. We 
provide one caveat: the commentary here is based on review 
of current publicly available material and descriptions. The 
authors have made every attempt to accurately portray the 
scope and intent of each program; however, individuals inter-
ested in the most accurate and up-to-date information should 
contact individual accreditation organizations themselves.  

   Why Accreditation? 

 In the world of healthcare and healthcare education, provid-
ers are acutely aware of the impact of accreditation processes 
on practice. Curricula are rarely designed without an eye 
toward how they will be viewed by accrediting bodies such 
as the Accreditation Council for Graduate Medical Education 
or Liaison Committee on Medical Education. Hospital policy 
changes often center on Joint Commission recommenda-
tions. In each case, the presumed bene fi t is adherence to per-
formance standards and external validation of quality. So, 
the question remains: Is this the place to take simulation? 

 First, it is important to de fi ne who or what would be the 
bene fi ciary of a simulation accreditation process. Both the 
ACS and the SSH state that advancing patient safety is a core 
objective driving their accreditation process  [  2,   5  ] . While 
this is a noble and important goal of any process, it is likely 
not the most immediate outcome. The immediate, direct 
bene fi ciaries of well-developed accreditation standards—
adherence to best practices, adoption of evidence-based 
approaches, and implementation of solid organizational pro-
cesses—are most likely the learners. 

 Beyond this direct effect, simulation program accredita-
tion can positively impact the simulation program itself. 
Most accreditation processes are not trivial. Obtaining 
accreditation often requires the commitment of resources 
from the larger organization (e.g., medical school, hospital) 
to ensure that the simulation program meets the requirements 
of the accreditation process. As such, the accreditation pro-
cess can be used by a simulation program to validate requests 
for resources such as capital and personnel to support ongo-
ing programming and infrastructure. Simulation programs 
can also bene fi t by using accreditation as an external valida-
tion of quality. This could potentially translate into an 
increased client base, improved opportunity for funding, and 
ability to attract potential collaborators. 

 With such potential bene fi ts, why not adopt accreditation 
processes? Well, there are several limitations and assump-
tions made in the above section. First, we are assuming that 
without an accreditation process to delineate and reward best 

practices, such excellence would not be achieved. While this 
may be true, it is equally possible that an organization would 
choose to place its energy and resources toward the pursuit 
of quality programming rather than toward the accreditation 
application process. Second, the ability of an accreditation 
process to “validate” quality depends greatly on stakeholder/
consumer buy-in. Does the public recognize the need and 
value in simulation center accreditation? Are there signi fi cant 
numbers of high-quality simulation programs practicing 
without accreditation? Do funding agencies recognize 
accreditation as a measure of quality or simply as the ability 
to pay a fee? These questions illustrate that there is a per-
ceived value metric that is dif fi cult to assess yet directly 
impacts the level of bene fi t garnered from accreditation. 

 We again pose the question “Is accreditation the right 
thing for simulation-based training in healthcare?” Well, in 
many ways, this decision has already been made. Two groups 
(ACS and SSH) offer simulation accreditation programs with 
a broad institutional focus that encompass all forms of simu-
lation  [  5–  7  ] . At the time of the writing of this chapter the 
ACS lists 76 accredited centers, while SSH lists 27 accred-
ited centers. The development and use of metrics to assess 
bene fi ts to simulation programs, their learners, and, ulti-
mately, patients will be helpful when determining the neces-
sity of accreditation processes.  

   Overview of Accreditation Program Content 
and Design 

   Scope 

 The scope and breadth of criteria used in determining accred-
itation varies considerably among accreditation programs. 
Some (ASA, ACOG) take a specialty-based focus, with con-
centration on resources and programming dedicated to educa-
tion in that specialty. Others (ACS, SSH) are broader in scope. 
Accreditation program scope can have a strong impact on 
educational institutions in terms of resource allocation, deter-
mination of stakeholders, and, potentially, learner access. The 
scope of an accreditation program is a clear re fl ection of the 
program’s goals. In the following sections, each accreditation 
program’s scope and overall objectives are reviewed.  

   Format 

 As with scope, the format of each accreditation program var-
ies considerably. Currently there are three general approaches 
to accreditation criteria: (1) a single criteria-based system in 
which there is one set of criteria for standard accreditation 
met by all accredited programs [ACOG, ASA], (2) a multi-
level system in which accreditation standards are de fi ned at 
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two different levels across all content areas [ACS], and (3) a 
modular system [SSH] in which programs meet a core set of 
standards then chooses to seek accreditation in one or more 
content areas, such as assessment, education, and research. 
Each program’s format and criteria (below) are discussed in 
the following sections.   

   Criteria and Standards 

 The four accreditation programs discussed here all have 
clearly de fi ned benchmarks in four main areas: (1) curricu-
lum, (2) instructor/personnel quali fi cations, (3) equipment 
and technology, and (4) organization and supporting infra-
structure  [  8  ] . However, the level of emphasis given to each 
area varies by program. This is to be expected, considering 
widely variable programmatic goals and objectives. The cri-
teria used to evaluate simulation programs and the standards 
required for attainment of accreditation will likely impact 
resource allocation more than any other factor of the accredi-
tation process. In Tables  48.1 ,  48.2 , and  48.3 , we outline these 
criteria and discuss them in detail in the sections below.     

   Simulation Accreditation Programs 
by Organization 

   American College of Surgeons 

   Overview 
 In 2003, the American College of Surgeons Division of 
Education  fi rst proposed the idea of creating certi fi cation 
standards that were evidence based and focused on active 

learning techniques. The goal of such an accreditation pro-
gram was to ensure consistency and rigorous application of 
education theory and operation to surgical educational pro-
gramming. The result of these initial efforts has been the cre-
ation of a multilevel, comprehensive accreditation process 
that considers training of multiple types of healthcare learn-
ers in multiple types of institutions. This development pro-
cess is described in the literature and remains a focus of the 
ACS Division of Education  [  2,   10  ] . The ACS Education 
Institutes’ accreditation process was the  fi rst and, at the time 
of this writing, remains the largest effort focused on certify-
ing simulation-based learning centers. 

 The application process for ACS accreditation requires a 
written application that is reviewed and, if appropriate, a site 
visit is conducted. Application costs total $5,250 for Level I 
($2,850 for Level II) accreditation plus on-site surveyor 
costs. Applications are reviewed semiannually. Successful 
applicants receive accreditation for three years, contingent 
upon the completion of annual reports. Renewal at the end of 
three years requires a single surveyor on-site visit and 
renewal application. As of May 2013, there are 76 ACS 
Accredited Education Institutes  [  6  ] .  

   Scope 
 The ACS Program for Accreditation of Education Institutes 
had several goals that helped de fi ne the scope and format of 
the program  [  7  ] . First, an accreditation program would help 
de fi ne a network of simulation centers that would support 
continuing professional education and resident training, thus 
promoting patient safety within surgical  fi elds of practice. 
Second, the accredited centers would support training of 
medical students, nurses, and other health professionals with 
the goal of enhancing patient safety through interdisciplinary 

   Table 48.1    Society for Simulation in Healthcare Accreditation Core Standards and Criteria  [  5  ]    

 Standard  Criteria 

 Mission and governance  1.  There exists a clear and publicly stated mission that speci fi cally addresses the intent and functions 
of the simulation program 

 Organization and management  1.  There is an organizing framework that provides adequate resources to support the mission of the 
program 

 2. There is a strategic plan designed to accomplish the mission of the program 
 3.  There are written policies and procedures to assure the program provides high-quality services and 

meets its obligations and commitments 
 Facilities, application, and technology  1.  There is an appropriate variety and level of technology and applications to support/achieve the 

activities of the program 
 2. The environment is conducive to accomplish its mission and activities 

 Evaluation and improvement  1.  The program has a method to evaluate its overall program and services areas, as well as the 
individual educational, assessment, and/or research activities in a manner that provides feedback 
for continued improvement 

 Integrity  1.  All activities, communications, and relationships demonstrate a commitment to the highest ethical 
standards 

 Expanding the  fi eld  1.  The program demonstrates commitment to advocate for patients, simulation education, and 
contributes to the  fi eld of simulation. 

  Used with    permission  
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training. Third, learner assessment would help inform trans-
fer of knowledge and assist with institutional credentialing 
processes. Finally, such a network of centers could support 
education-based research and evidence-based curriculum 
development via collaboration on multicenter studies. 

 With these goals in mind, the ACS approached its accred-
itation process with a relatively broad view of simulation 
training that includes additional guidance on programmatic 
components speci fi c to surgical training. To ensure a focus 
on surgical training and expertise, the highest level of ACS 
accreditation requires that a simulation center appoint a 
director of surgical simulation at 10% protected time for 
educational and administrative responsibilities. Additionally, 
speci fi c requirements for space and administrative staf fi ng 
are clearly speci fi ed (Table  48.3 ). In setting such standards, 
the ACS has made an important comment on the need for 
faculty and resources necessary to build and sustain a suc-
cessful simulation program. Such requirements have the 
potential to impact faculty recruitment and simulation center 
leadership decisions, academic promotions, and overall sim-
ulation strategies at institutions seeking accreditation  [  8  ] .  

   Format and Criteria 
 The ACS format de fi nes accreditation requirements at two 
different levels (Level I and Level II) across all content areas: 
(1) curricula and learners, (2) instructor/personnel require-
ments, (3) equipment and technology, and (4) organization 
and supporting infrastructure  [  6  ] . Table  48.3  outlines the cri-
teria for Level 1 accreditation. While the majority of centers 
seeking accreditation apply for Level 1 accreditation, the 
presence of multiple levels of standards allows for the recog-
nition of excellence within smaller, more narrowly focused 
simulation centers. 

 As stated above, the ACS accreditation program de fi nes 
standards in four areas similar to criteria used by SSH and 
ASA. The ACS, more than any other program, speci fi es 
infrastructure and equipment requirements including mini-
mum dedicated simulation and of fi ce space, teleconferenc-
ing capabilities, and availability of support facilities (locker 
rooms) to enable hands-on training for a minimum of 20 
learners. The requirements for curriculum development and 
assessment are more loosely de fi ned; however, the on-site 
visit allows surveyors to assess the presence of faculty and 
programmatic expertise necessary to support the mission of 
the ACS accreditation process  [  8  ] .   

   Society for Simulation in Healthcare 

   Overview 
 The Society for Simulation in Healthcare (SSH) is a cross-
disciplinary, cross-specialty international organization. As 
such, SSH currently holds a broad view of simulation and 

experiential learning utilizing multimodal simulation meth-
odologies for education, assessment, and research. The orga-
nization’s mission, “to lead in facilitating excellence in 
interprofessional healthcare education, practice, advocacy, 
and research through simulation modalities,” is one of the pri-
mary driving forces behind the creation of the SSH’s Council 
for Accreditation of Healthcare Simulation Programs (herein 
referred to as the Accreditation Council.) SSH de fi nes a simu-
lation program as one whose mission “is speci fi cally targeted 
toward improving patient safety and outcomes through assess-
ment, research, advocacy, and education using simulation 
technologies and methodologies.” The goal of the accredita-
tion process is to identify simulation programs that share such 
a mission as demonstrated through efforts in research, assess-
ment, teaching, and healthcare systems integration. 

 SSH began its accreditation efforts by  fi rst de fi ning stan-
dards and criteria for excellence in simulation. This was an 
iterative process with multiple reviews by appointed com-
mittee members as well as the membership at large. 
Applicants for accreditation submit a written application that 
is reviewed and followed by a 1-day on-site visit by an 
accreditation review team. Cost for the application process is 
$5,780. Successful applicants are granted accreditation for a 
5-year period (originally it was for a 3-year period) condi-
tional on the completion of yearly reports. Each yearly report 
review costs $250. In the  fi rst year (2010), seven programs 
received accreditation in one or more areas. At the time of 
this writing, there are 27 simulation programs that have been 
awarded SSH accreditation.  

   Scope 
 As a cross-disciplinary organization, SSH has proposed the 
broadest view of simulation and simulation-based education. 
Listed requirements for instructors, equipment, and pro-
cesses are  fl exibly de fi ned to include the wide variability in 
simulation programs and centers worldwide. Accreditation 
is not linked to performance in any one specialty or modality, 
and involvement of multiple types of learners from different 
specialties and disciplines is seen as a positive attribute. 
Standards and formatting (described below) re fl ect this broad 
approach and recognize that a “one size  fi ts all” approach to 
simulation-based education is neither realistic nor optimal. 
Such a scope is aligned with SSH’s objective of facilitating 
excellence in healthcare simulation across specialties and 
disciplines, both clinical and nonclinical.  

   Format 
 SSH utilizes a modular format within its accreditation pro-
cess, separating assessment, teaching and education, research, 
and systems integration and patient safety into separate 
domains with individual requirements for accreditation. An 
applicant program must meet requirements for “Core 
Standards,” then may select to apply for accreditation in one 
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or more domain. Only the category of systems integration and 
patient safety requires concomitant accreditation in another 
domain (e.g., research).  

   Criteria 
 Accreditation criteria are somewhat complex and vary for 
each program depending upon the accreditation domains 
sought. All programs must meet a core set of standards 
regardless of the speci fi c area in which they are applying for 
accreditation. Described in Table  48.1 , these Core Standards 
are felt to be fundamental operational standards required for 
a successful program. Infrastructure and operational require-
ments exist for other accreditation processes. Unlike the 
explicit requirements in ACS accreditation process, SSH 
requires accreditation applicants to demonstrate resources, 
hardware, and infrastructure adequate for their simulation 
programming. This makes the process somewhat more 
 fl exible. However, less explicit requirements can also soften 
the external mandate for capital items, thus decreasing the 
leveraging power potentially associated with accreditation 
standards. 

 Beyond core requirements, SSH de fi nes standards in four 
separate domains: (1) assessment, (2) teaching and educa-
tion, (3) research, and (4) systems integration and patient 
safety. A program must achieve accreditation in one of the 
 fi rst three areas in order to also be considered for accredita-
tion in the area of systems integration and patient safety. The 
standards for each domain are listed in Table  48.2 . This 
domain-speci fi c accreditation process is unique to SSH, 
especially those areas focused on research and system inte-
gration. The potential advantage of offering accreditation in 
speci fi c domains is that smaller, more focused programs can 
still be recognized for excellent work. It is unclear how such 
standards and recognition will be adopted and integrated into 
the simulation culture and, if adopted, how they will in fl uence 
the  fi eld of healthcare simulation.   

   American Society of Anesthesiologists 

   Overview 
 The American Society of Anesthesiologists (ASA) convened 
the Workgroup on Simulation Education in 2004 with the 
goal of de fi ning the components of a simulation center essen-
tial to supporting high-quality, experiential continuing medi-
cal education (CME)  [  11  ] . This workgroup transitioned to 
become the ASA Committee on Simulation Education, 
which focused on the evaluation and endorsement of simula-
tion programs capable of providing high-quality simulation-
based CME programming. In an attempt to maintain a 
consistent membership over time. The committee transi-
tioned to an editorial board in 2013. By design, such accred-
ited simulation programs would form the ASA Simulation 

Network whose members would be certi fi ed to provide train-
ing for the completion of one of the American Board of 
Anesthesiology’s (ABA) Maintenance of Certi fi cation in 
Anesthesiology (MOCA ® ) Part IV requirements. 

 The ASA had clear support of the American Board of 
Anesthesiology prior to establishing the role and scope of 
accreditation it would offer. This support is critical and has 
allowed the ASA’s accreditation process to clearly highlight 
an advantage beyond those suggested by other accrediting 
groups, namely, the ability to provide courses that meets the 
requirements for MOCA ® . Additionally, the ABA helped to 
defray costs for early accreditation applicants as a way to 
encourage applications  [  11  ] . Applicants must submit a writ-
ten application along with a simulation-based scenario that 
would become part of the network’s simulation bank if 
accreditation is awarded  [  9  ] . All accredited programs have 
access to this simulation bank. Application costs are $2,500 
with a 3-year reaccreditation cycle and no on-site visit 
required. ASA requires all applications to be submitted via 
its online portal (  https://simapps.asahq.org/    ). Currently there 
are 32 accredited programs nationwide.  

   Scope and Format 
 The scope of the ASA accreditation/endorsement program 
focuses on institutions providing anesthesia-based training 
and highlights offerings targeting licensed, practicing physi-
cians. In line with its mission, the ASA Simulation Education 
Network accreditation application focuses heavily on current 
operations of the simulation program and the ability to facili-
tate evidence-based ABA MOCA ®  courses. ASA employs a 
single criterion accreditation design, with one set of stan-
dards de fi ned for core accreditation  [  9  ] . Currently there are 2 
additional endorcements for MOCA ®  specialties in pain 
management and critical care (MOCA ®  subs).  

   Criteria 
 Applicant centers for the ASA Simulation Education 
Network are required to demonstrate (1) ASA member value; 
(2) policies and procedures commensurate with high-quality 
educational offerings; (3) infrastructure that is consistent 
with the proposed/described services; (4) equipment and 
space that supports the educational objectives; (5) an evalua-
tion process for the course, the instructors, and the program; 
(6) policies and procedures to provide ASA members with a 
con fi dential and secure environment; and (7) sound educa-
tion process for course development and education. As sug-
gested above, the requirements in each area are focused 
directly on what is necessary to support simulation-based 
MOCA ®  training courses. Applicants must also submit a 
detailed simulation-based scenario suitable for an anesthesi-
ology CME course that would become part of a larger simu-
lation case bank. Speci fi c application components are brie fl y 
described in Table  48.3 .   

https://simapps.asahq.org/
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   American Congress of Obstetricians 
and Gynecologists 

   Overview and Focus 
 The ACOG Simulation Consortium holds as its primary mis-
sion the development of consistent and substantive simula-
tion-based curricula for graduate medical education and 
continuing medical education in obstetrics and gynecology. 
As a specialty-focused body, it shares similarities with the 
goals and objectives of the ASA Simulation Committee; 
however, its initial efforts have been targeted toward resident 
education rather than continuing medical education (ABA). 

 The consortium  fi rst convened in 2009 and consisted of 9 
member institutions that were invited to participate by the 
Vice President of Education for the American College of 
Obstetricians and Gynecologists, Sterling Williams, MD, MS 
 [  12  ] . These institutions were selected after an in-depth screen-
ing process conducted by ACOG to include members who had 
established educationally sound simulation-based programs 
and that possessed expertise in using simulation for clinical 
training, assessment, and educational research. The number of 
participating institutions increased to 16 in 2010 and to 18 in 
early 2011, with a minimum of 24 total members planned 
 [  13  ] . Institutions who wish to join the consortium may contact 
Dr. Williams, who determines the basic quali fi cations and 
presents his recommendations to the consortium for approval. 
Applicants then complete a written application and host an 
on-site visit by a member of the consortium. 

 Consortium membership requires two representative del-
egates from each member institution. A consortium chair 
and cochair are selected from the representatives and serve a 
2-year period. The consortium chair and cochair work in 
partnership with the ACOG staff and Dr. Williams to  organize 
and lead quarterly meetings for the entire consortium. These 
meetings include two teleconferences and two in-person 
meetings at ACOG headquarters. There are currently  fi ve 
primary working committees, each of which is chaired by 
one or two delegates: obstetrics program, gynecology pro-
gram, assessment, research, and models/simulators. 
Subcommittees work on speci fi c needs, such as presenting 
our work at conferences, meetings, and ACOG publications. 
Committees and subcommittees work through e-mail and 
meet through teleconference as needed.  

   Future Directions 
 As the consortium has evolved, it became increasingly aware 
of the need and demand for high-quality and valid simulations 
for maintenance of certi fi cation, licensing and relicensing, and 
credentialing and re-credentialing of practicing physicians 
 [  12  ] . Active research efforts and simulation validation studies 
will support more robust simulation-based assessments in the 
future. However, as with most disciplines, the current data 

available on obstetric and gynecologic simulation does not 
satisfy requirements for high-stakes simulation.    

   Conclusion 

 The sections above provide a brief overview of current 
known efforts to further healthcare simulation via accredita-
tion or endorsement programs. Each program is unique and 
closely linked to the goals and objectives of the parent orga-
nization. Clearly, the hope is to advance the science of simu-
lation, whether specialty-speci fi c or as it is broadly applied 
within healthcare. Development and implementation of mea-
sures will be important to study how such accreditation 
efforts impact simulation centers, healthcare/educational 
institutions, and the specialty of simulation.      
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 Nearly a decade ago many echoed David Gaba’s predictions 
about the future of healthcare simulation: it would either be 
embraced, embedded, and extensively applied, or it would 
fail to meet expectations or improve patient outcomes and 
fall into obscurity.  1   Today it is clear which path simulation 
has taken (even this textbook is a testament to that), and we 
ask now, just how far and how widely healthcare simulation 
will spread and what its real impact will be. As editors, it has 
become apparent, having read each chapter in this book, that 
the application of simulation in the healthcare industry is 
limitless, and therefore, its impact cannot be overstated. With 
the assistance of many of the authors of this text, we frame 
this brief chapter as a future vision of simulation, contem-
plating the extent to which simulation will grow. 

   Simulation Saves Healthcare 

 With the next century comes tremendous change in health-
care education and delivery, and the impact of simulation 
will be widespread, transformative and will ultimately lead 
to the perseveration of this threatened industry. For this to 
occur, however, several phenomena will  fi rst take place.  

   Simulation Becomes Ubiquitous 
in Healthcare Education 

 Several con fl uent events occur during the early part of the 
twenty- fi rst century that lead to an exponential proliferation 

of simulation-based education throughout healthcare. It is 
more widely determined and accepted that medical errors, 
patient harm, and poor patient outcomes can be traced back 
to inadequacies in healthcare education. Public outcry and 
outside political and  fi nancial forces demand that healthcare 
education becomes more accountable (much of this has 
already occurred). This gives rise to a healthcare educational 
system that is heavily regulated and where performance 
measures and outcomes are publically reported. Schools with 
graduates demonstrating persistently substandard perfor-
mance become vulnerable to scrutiny and risk their accredi-
tation, funding, and research opportunities. Mandated to 
stem the tide of error and patient harm, a paradigm shift in 
healthcare education is sought where fundamentals of team-
work, communication, and crisis resource management are 
introduced very early in practitioners’ education.

  “Team-based training utilizing simulation scenarios will expand 
to improve communication and teamwork in hospital settings. 
Medical students and residents will be expected to train with 
nursing students, physician assistants, pharmacists, and other 
health professional students. This training should lead to 
advances in patient safety and improve error recognition.” 

— Paul E. Ogden, MD, Courtney West, PhD, Lori Graham, 
PhD, Curtis Mirkes, DO, Colleen Y. Colbert, PhD 

 “There is no question to me that if we expect individual health-
care providers to work together effectively in interprofessional 
teams, we need to start training them together at all stages of 
education, from undergraduate training all the way through to 
continuing professional development. The last 20–30 years have 
seen us struggle with how to make this type of interprofessional 
training work…simulation will be the answer!” 

— Vincent Grant, MD, FRCPC 

 “Simulation will evolve into more centralized centers to 
 co-locate with learners in clinical spaces throughout health cen-
ters to allow for more frequent and multi-disciplinary training.”

—James M. Cooke, MD   

 At the same time, older healthcare educators retire and 
are replaced with a new generation of innovative faculty. 
The longstanding barriers and opposition to the use of simu-
lation for healthcare education dissipate as the “old guard” 
disappears from the workforce. Young educators, who have 
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experienced  fi rsthand the virtue of simulation-based educa-
tion, start to enthusiastically and creatively incorporate sim-
ulation throughout healthcare curricula in order to meet 
head-on the societal call for safer healthcare and a better 
healthcare workforce.

  “Simulation will be recognized as a new approach to education, 
rather than a progression of technology.”

—Mike Smith, MD, F.A.C.E.P.   

 Simulation becomes entrenched in the educational spec-
trum including allied health, nursing, dental, and medical 
arenas. The use of simulation becomes the standard by which 
healthcare professionals are educated to become master cli-
nicians throughout their careers. The use of simulation is 
then recognized as critical for the assurance and develop-
ment of healthcare providers who possess a superior and 
consistent body of knowledge and skills.

  “Simulation will become an educational tool that is so ingrained 
into education that it is simply another tool that all educators 
use. The role of the dedicated simulation center and simulation 
“specialists” will wane as simulation becomes ubiquitous.”

—Paula Craigo, MD and Laurence Torsher, MD 

 “Simulation techniques will spread further into clinical arenas, 
to allow for more frequent exposure of each learner with lower 
cost and thereby impact education and culture more broadly.”

—Sara Goldhaber-Fiebert, MD 

 “In the future, healthcare simulation will be fully integrated into 
training, both initial and continuing, for all providers across a 
continuum.”

—Marjorie Lee White, MD, MPPM, MEd 

 “Patient-dentist communication will become more critical and 
the virtual worlds will play an important role in training dental 
health care providers….emphasis on inter professional education 
will allow more opportunities for the oral health care provider to 
utilize the human simulator as part of the health care team.”

—Riki Gottlieb, DMD, FAGD 

 “More medical schools will use virtual patients to improve clini-
cal correlations in the preclinical years. Each student will be 
assigned a virtual patient or virtual family and will have assign-
ments for care related to the area of study. For instance, during 
Anatomy, the student may get cases of trauma during musculosk-
eletal study, or students may be assigned cases directly related to 
the organ system they are studying. This would require the stu-
dent to do a full history and physical, order tests, counsel patients, 
and do follow-up as part of their basic science studies. The vir-
tual patients can be advanced during the clinical years to bring 
in ethical dilemmas, and other topics that are dif fi cult for compe-
tency determination such as communication and systems issues. 
Virtual “environments,” including medical “gaming” scenarios, 
will also be increasingly used, as they are in military training.”

—Paul E. Ogden, MD, Courtney West, PhD, 
Lori Graham, PhD, Curtis Mirkes, DO, 

Colleen Y. Colbert, PhD   

 No longer are education and training time-based, but 
they are transformed to a competency-based model where 
students, residents, and even faculty attain and achieve 

milestones associated with the novice, the senior trainee, 
and the expert levels. Students and trainees are not expected 
to be taught for a speci fi c number of years before they can 
graduate, only that their education will last as long as it 
takes to achieve competence. Simulation assumes its role 
as the cornerstone of the process of milestone attainment 
and achievement.

  “Simulation will be used by medical schools and residencies as 
part of a “competency-based” promotion system that values 
standardized demonstration of skills over simply being present 
in enough rotations to be promoted.”

—Christopher Strother, MD 

 “The challenge of time and chance is mitigated and learning 
curves are shifted in such a way that each practitioner and his/
her team receive the best, individualized learning experience.”

—Marjorie Lee White, MD, MPPM, Med 

 “Simulation will be incorporated more fully in the upcoming 
ACGME residency milestones for multiple medical and surgical 
specialties”

—James M. Cooke, MD   

 As simulation assumes a prominent role in milestone 
attainment, healthcare education becomes increasingly 
dependent on simulation, and the classic clinical apprentice-
ship model gives way to a simulation-based apprenticeship. 
The technology becomes so advanced that students, trainees, 
and practitioners can and must achieve levels of pro fi ciency 
and attain competence in the simulated environment before 
actual patient encounters. As healthcare technology expands, 
practicing healthcare providers are mandated to  fi rst receive 
simulation-based training and assessment, demonstrating 
expertise before being allowed to apply new therapies or 
techniques on actual patients.

  “There will be requirements, a certain number of simulated 
 procedures must be done before being allowed to perform the 
procedure on real patients, and perhaps a simulation intern year 
or intern simulation block will be required for new trainees.”

—Shekhar Menon, MD 

 “Simulation will be used to show procedural competence for 
hospital accreditation processes, taking precedence over ‘proce-
dure logs’ ”

—Christopher Strother, MD    

   Simulation Becomes Ubiquitous in Healthcare 
Assessment 

 During this rapid expansion and application of simulation 
for education, the entire healthcare educational system 
becomes more dependent on simulation, and educators 
and faculty become facile  fi rst with formative assessment 
and then with summative assessment, using simulation. 
Although checklists are used initially in this process, 
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 simulation-based assessment takes on a critical and high-
stakes role in assuring student, resident, and practitioner 
competence throughout their careers, and global ratings 
become just as widely used and mastered by skilled edu-
cators and faculty. 

 Preadmission screening and the admission process incor-
porate simulation to identify and detect the most suitable stu-
dents for the healthcare profession. While in training, 
simulation-based assessment is used to verify milestone 
attainment, and once graduated, simulation is a major com-
ponent of licensure testing. Assessment is also frequent and 
regular during clinical training and practice. Once overall 
competence is achieved and con fi rmed with simulation, resi-
dency training is considered complete regardless of the time 
taken for completion, with certain restrictions placed on 
minimum and mandatory training intervals. Throughout the 
practitioners’ careers, repetitive testing is made mandatory 
for Maintenance of Certi fi cation (MOC) processes. This 
complex and structured simulation-based assessment pro-
cess proves critical to the wellness of the healthcare industry 
workforce, assuring true MOC.

  “Surgical boards will require simulation, initially, as a component 
of the Maintenance of Certi fi cation process much like the new 
American Society of Anesthesiologists MOCA requirements”

—James M. Cooke, MD 

 “Board exams and MOC will have increased use of simulation 
in  fi elds such as emergency medicine and intensive care.”

—Christopher Strother, MD 

 “Simulation will become the norm for training and competency 
testing across medical specialties.”

—Mike Smith, MD, F.A.C.E.P. 

 “Simulation will increasingly be used for national, standardized 
exams pertaining to clinical skills.”

—Paul E. Ogden, MD, Courtney West, PhD, Lori Graham, PhD, 
Curtis Mirkes, DO, Colleen Y. Colbert, PhD 

 “There will be a push for safety and competency based training 
that will force all specialties to move more towards simulation. 
In some ways, these efforts will be easy in diagnostic radiology 
where imaging is digital and the images from real patients can 
be used to simulate the daily practice of radiologists.”

—Alexander Towbin, MD    

   Simulation-Based Education and Assessment 
Improves Patient Care 

 As the integration of simulation becomes complete at the 
educational and assessment levels, multicenter studies are 
conducted that de fi nitively demonstrate simulation-based 
education and assessment improves individual, team, institu-
tional, and global healthcare industry performance. This 
takes several decades but provides the long-sought “holy 
grail” of evidence that simulation improves patient care, 

reduces injury due to medical error, and saves lives. The 
2019 Institute of Medicine (IOM) report makes the claim 
that during the last 30 years, simulation has been transforma-
tive and has led to a reduction in medical errors as predicted. 
The report goes on to say that 60–90% of preventable deaths 
from medical errors have been averted through simulation-
based programs and that the major risks to patients are now 
systems-based de fi ciencies. The IOM calls for greater use of 
simulation for systems processes given its widespread suc-
cess at the individual and team levels.

  “Institutions will progressively utilize simulations as internal 
organizational quality assessment tools (i.e. as a systems and/or 
process engineering tool).”

—William F. Dunn, MD    

   Simulation Leads to a Dramatic Decline 
in Healthcare Cost 

 Billions of dollars are saved due to a reduction in medical 
errors and healthcare-related deaths. Safer healthcare also 
saves billions of dollars annually in reduced malpractice 
rates resulting in a reduction in healthcare in fl ation. Improved 
healthcare performance causes patient discharge rates to dra-
matically improve as rebound admission rates drop. Overall, 
the cost of healthcare per person declines as life expectancy 
increases and infant mortality decreases. The savings pro-
vide a means to deliver healthcare more widely to the coun-
try while expanding healthcare research and technology 
funding. This af fi rmation regains the public trust in their 
healthcare provider and the medical industry.

  “Residencies and fellowships will progressively require simula-
tion training to performance standards facilitating patient 
safety.”

—William F. Dunn, MD    

   Technology 

 In order for simulation to be widespread while also satisfy-
ing the new dependence on high- fi delity simulated environ-
ments for training and assessment, technologic advancement 
takes two paths. One is where simulation and simulators 
become affordable, portable, internet based, and more sim-
plistic to program and operate, paving the way for mass 
utilization.

  “Mobile, easy to use, screen-based technology that allows emo-
tionally-charged practice of dynamic case management for vari-
ous challenges – ‘What If’ verbal case scenarios will be greatly 
enhanced with simulated monitors providing realistic vital signs 
and pulse ox beeping.”

—Sara Goldhaber-Fiebert, MD 
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 “There will be a movement towards use of mobile devices in 
simulation. A modern smart phone is about as fast as a 5 year 
old laptop. Smart phones are adequately powered to run com-
plex simulation scenarios.”

—Kenneth Gilpin, MD 

 “Over the coming decade, diagnostic radiology will move out of 
the era of analog simulators and into the digital era. This move 
will accelerated by the move from an oral board exam to a com-
puter-based exam. For years, radiology residents have prepared 
for the oral board exam by interpreting an unknown case shown 
to them by their attending in an effort to simulate the board 
experience. When the board exam moves to the computer, resi-
dents will employ new strategies to prepare for the exam. The 
corporate sector is already preparing for this change by placing 
content online and creating a mechanism for residents to review 
cases online.”

—Alexander Towbin, MD 

 “Simulation technology will become simpler. The increased 
sophistication of simulation equipment over the last few years 
has brought incremental improvements in educational experi-
ence but large increases in unreliability, challenges in program-
ing and cost.”

—Paula Craigo, MD and Laurence Torsher, MD   

 The other path will have simulation moving toward the 
creation of Super Simulators and Super Simulated Virtual 
Environments (SSVE) used for the mandatory high-stakes 
assessments that are now part and parcel of healthcare. These 
sophisticated environments use physical and virtual technol-
ogies including robotics, arti fi cial intelligence, holograms, 
and haptics to create a truly immersive, interactive, and fully 
autonomous experience. They are entirely manipulatable and 
can replicate any patient care environment from a single 
patient room and care suite to an entire hospital, an urban 
street corner, or even a battle fi eld. Individual institutions will 
be able to reproduce their own facility with exacting detail in 
the SSVE allowing for customized team training, system 
analysis, and system integration.

  “There will be a trend towards virtualisation in simulation. 
Virtual solutions to engineering problems are cheaper than 
mechanical solutions (as they have a lower marginal cost). This 
movement towards virtual simulation may be driven by eco-
nomic forces rather than best teaching practice per se.”

—Kenneth Gilpin, MD 

 “Virtual environments will allow for just the right mix of  fi delity 
and realism that translates into all patients receiving safe care.” 

— Marjorie Lee White, MD, MPPM, MEd   

 These super simulators are recognized as pivotal and critical 
for the development of fundamental and expert skills of indi-
viduals, teams, and institutions. As the dependence on these 
technologies for training and assessment becomes critical, 
SSVEs are identi fi ed as medical devices, and a governing body 
like the FDA oversees their  fi delity to ensure public safety.

  “There will be a validation of physiological models used in simu-
lation. An international simulation organization will form, with 
input from medical colleges and resuscitation associations, which 
will aim to explicitly quantify the limitations in simulation  models 

(both software and hardware) compared to real patients. 
Simulation companies will be obligated to objectively demon-
strate the accuracy of their simulators to these organizations.”

—Kenneth Gilpin, MD   

 The initial high cost of such simulation limits its access to 
centralized centers of excellence. The demand for SSVE 
training and assessment escalates, resulting in a dramatic 
reduction of cost due to mass production, and these environ-
ments are developed in every major healthcare facility and 
city as part of a federal initiative.

  “Complacency needs to give way to some blue skies dreaming, 
since today’s Model T (technology) simulation needs to move 
towards the Startrek Holodeck (Danger Room from X-Men) by 
2030. This will take broad commitment from clinicians, computer 
scientists, human factors psychologists, clinical engineers and 
funding organizations. Real world anatomical scenarios, physi-
ological processes, tissue deformation,  fl uid dynamics, instru-
ment-tissue interactions; hey…you mean this isn’t all real?”

—Derek Gould, FRCR, FRCP 

 “There will not be a quantum leap in simulator  fi delity in the 
near future. The current limitations on simulator complexity are 
due to the economic cost of designing and validating complex 
simulation models (i.e. R&D), rather than the lack of computing 
power. The tumbling cost of processing power will not come to 
the rescue of the dif fi culties facing simulation.”

—Kenneth Gilpin, MD 

 “Federal funding of simulation labs is found to be cost effective 
and leads to safer medical practice.”

—Shekhar Menon, MD   

 The SSVE is later recognized as ideal for therapeutic and 
procedural rehearsal. Individual patient physiology and anat-
omy will be analyzed and downloaded into the environment 
where physicians and teams can conduct actual procedural 
rehearsal. Fine motor maneuvers will also be practiced, ide-
alized, and mastered. The perfected moves will be down-
loaded and captured by intelligent robots, and it is these 
robots that will carry out the procedure with microsurgical 
perfection. Patients will now be able to undergo robotically 
facilitated, minimally invasive, endovascular and open pro-
cedures expertly “taught” by the world’s top proceduralist 
without the need to travel long distances. 

 Taking the lead from psychiatry, the SSVE is used thera-
peutically for a variety of medical and psychiatric therapeu-
tic interventions. The SSVE is proven to be a potent 
environment for the treatments of phobias, separation anxi-
ety, post-traumatic stress syndrome. The military use of 
SSVE for deconditioning proves invaluable, and psychiatric 
and suicide rates are dramatically reduced for returning ser-
vicemen and women. Pediatricians use the SSVE to immerse 
patients and families into the clinical environment to prepare 
them for their planned procedures. The access to the environ-
ments becomes widespread and patients can “book” their 
own virtual tours of healthcare facilities or pre-experience 
their own proposed intervention. 
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 SSVE proves to be invaluable for research and develop-
ment. Computer-based simulations make dependence on tis-
sue and animal models for experimentation obsolete and 
provide researchers a rich and reproducible platform to test 
new therapies. For example, computer-based simulators are 
used to test tumor responsiveness to chemotherapy. Individual 
patients with heart disease are bene fi ted, since their own car-
diovascular responsiveness to pharmacologic alterations of 
inotropy (contractility), chronotropy (heart rate), lusitropy 
(relaxation), and systemic vascular resistance can be tested 
using these computer-based simulations prior to therapeutic 
initiation. 

 By 2100 simulation proves to be indispensible. Training, 
assessment, and maintenance of competence are dependent 
on simulation for the individual, team, institution, and indus-
try. No longer limited to healthcare provider training and 
assessment, therapeutic interventions take a quantum leap 
forward as simulation is used for treatment and rehearsal. 
Because of simulation, new and critical therapies, interven-
tions, and pharmaceuticals will be able to be economically 
developed, tested, perfected, and introduced at accelerated 
rates affording more and more patients the bene fi t from 
remarkable and innovative technologies. 

 Finding a digital copy of “The Comprehensive Textbook 
of Healthcare Simulation,” healthcare providers of the time 
will appreciate just how far they have come and contemplate 
the next extraordinary advances yet to be accomplished.

  “A simulation center at every Starbucks!”
—Christopher Gallagher, MD    

   Back from the Future 

 Although we hope you enjoyed our (admittedly hyperbolic) 
journey to the future of simulation, we hope you appreciate 
that in the past few years, healthcare simulation has made an 
exponential transformation from a  best secret  to becoming a 
bona  fi de  best practice.  Few involved in its past could have 
imagined the speed, extent, and creative ways in which simu-
lation has been applied in its present future. It’s apparent that 
our only limitations are our imaginations. The future of 
healthcare simulation is here, bound in the pages of this text. 
It is our hope that by assembling this prestigious array of 
experts from around the world, their words and ideas will 
inspire others to make their own amazing contributions to 
healthcare simulation.

  “The best way to predict the future is to create it.”
—Peter Drucker (1909–2005),   

 In fl uential writer, consultant, 
and social ecologist  
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