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We dedicate this book to Sterling B. Williams, MS, MD, PhD, 
with our deepest respect and gratitude. As a result of his 
leadership and foresight, the ACOG Simulation Working Group 
(formerly Consortium) was launched in 2008. This group that 
he advocated to create has made tremendous contributions and 
continues to work to establish simulation as a pillar in 
education for women’s health through collaboration, advocacy, 
research, and the development and implementation of 
multidisciplinary simulations-based educational resources and 
opportunities for obstetricians and gynecologists. We are most 
appreciative for his vision, passion, and tireless efforts 
mentoring the future leaders in OBGYN education.
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Simulation in obstetrics and gynecology permeates all levels of education 
and is recognized as key component of patient safety and quality improve-
ment initiatives. Although J. Whitridge Williams recognized simulation as an 
important element in teaching in the 1890s, its use in our field did not explode 
until the end of the twentieth century. The requirement for simulation in our 
training programs and the recognition of simulation in our certification pro-
cess drive innovation today.

In the 1990s, I served as a military physician. Impressed by the aviation 
and military applications of simulation, the Department of Defense invested 
in medical simulations. Shad Deering was a resident in the Uniformed 
Services University program. His passion for harnessing simulation to 
improve education and care delivery sparked the beginning of an extraordi-
nary career. The Society of Maternal-Fetal Medicine and the American 
College of Obstetricians and Gynecologists supported adding young physi-
cians as faculty to our continuing education courses at our annual meetings. 
Shad Deering, Dena Goffman, and Tamika C. Auguste were part of that team. 
Today they are the recognized leaders in simulation in our specialty and 
subspecialties.

Every month our journals and online publications describe simulations 
applied to education, training, and safety initiatives. Trying to decipher the 
best ways to implement and reap the benefits of simulation may be analogous 
to trying to drink from a fire hose. Drs. Deering, Goffman, and Auguste and 
their team of authors assembled a resource to allow readers to access useful 
information in one place. Simulation in Obstetrics and Gynecology provides 
a roadmap for implementation of simulation in obstetrics and gynecology. It 
fills a necessary and important niche in this exciting and relevant field. 
Whether you are a learner, educator, clinician, or simply interested in improv-
ing care to patients and their families, you will benefit from their efforts.

Andrew J. Satin, MD, FACOG 
Johns Hopkins Medicine

Baltimore, MD, USA

Foreword
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In our specialty, we have moved from the time when a select few providers 
started using simulation because they felt it had the potential to improve out-
comes to where it is now recommended by national organizations and almost 
universally used in training programs for all levels of providers. As more 
evidence continues to be published supporting its effectiveness in improving 
actual patient outcomes, its use will only continue to increase. But, even 
though simulation is now widely accepted as a necessary step in training, 
there remains a gap in practical advice and instruction on how to implement 
this training. Motivated providers and educators have to start from scratch 
and create programs at their own institutions. They learn by trial and error 
and expend a significant amount of time and resources in the process. Since 
most of us started this way, we applaud the efforts of everyone who has done 
this, but felt there needed to be a single place where anyone can go to find 
what they need to set up a program to fit their institution based on their spe-
cific needs.

What the editors have worked to provide you in this book is a clear path to 
success in whatever area of simulation you are interested in within the spe-
cialty of obstetrics and gynecology. To this end, we have assembled a team of 
leading experts in the field who use simulation every day at their local institu-
tions and bring their wealth of experience to share. One thing you will find if 
you are around these people is that they are passionate about making a differ-
ence. They constantly strive to both improve training and outcomes while at 
the same time critically examine their methods and the evidence to make sure 
what they are doing is effective.

You will also see that they love to share what they have developed and do 
not want others to have to reinvent the same things and waste time when they 
could be training others! We have worked hard to focus the chapters and 
make sure this translates in the book to deliver both a solid background and 
concrete examples to get you up and running in as little time as necessary.

So, going forward, we recommend that you remember a few simple things 
about simulation in general and also as they apply to OB/GYN:

 1. Think of your audience first and the simulator last: Since starting to do 
medical simulation, one of the most common questions we hear is “which 
type of simulator should I buy?” It is a fair thing to ask and one that defi-
nitely has to be answered, but it is also not the first thing to do. The first 
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question should always be, “who am I training and what do I need them to 
learn.”

 2. Be ready to learn and change with every training event: I often tell people 
who are starting to run simulations that after they write and prepare for the 
training, it is important to practice them prior to using them with actual 
learners. No matter how clear you think you have been in writing out your 
instructions, and even if you are certain about what the learners actions/
reactions will be, you will be surprised every time. I have yet to run a 
course or event where a provider did not ask a question or do something I 
had not anticipated or there was some kind of issue with a simulator or 
script that came up. Being prepared to adjust in the middle is part of what 
makes simulation training effective, because it is just like real life. So, 
when this happens, do not get frustrated. Embrace the unexpected and use 
it to improve the next simulation and the overall experience.

 3. Do not ever stop being curious: Being curious when you run and debrief 
simulation training events is critical. When you use simulation, it is inevi-
table that people will make mistakes during the training sessions. Always 
remember that they had a reason for making the error. It may be a lack of 
knowledge or something they were previously taught. They may not have 
known what to do and decided to “just do something” to try and save face 
or possibly had a rough night on call and are too tired to think straight. 
Remember that no one gets up in the morning and decides they want to 
make a mistake. There is a reason for everything people do. Ask questions 
and be genuinely curious, always focusing on understanding why the deci-
sion was made and then helping to reframe the discussion to allow them to 
improve for the next time they have an actual case with a real patient.

 4. Always remember why: Finally and most importantly, always remember 
why you are doing the training. The end result of everything that we do 
with simulation is to improve the care provided to the patient. This trans-
lates directly to a better quality of life for the patients and their families, 
and it also affects the stress levels of the providers because every bad 
outcome weighs on them as well. While we have endeavored to explain 
the objective evidence that demonstrates simulation training makes a dif-
ference in our specialty in this book, it is the individual stories that your 
learners will tell you about how your training made a difference that brings 
the true importance into focus.

You have taken the first step in your journey to better and more effective 
training by reading this far. Simulation training takes more effort and 
resources than traditional lectures, but the return is more than worth it. So, 
embrace the quest, and thank you for working to make a difference.

Bethesda, MD, USA Shad Deering, MD

Preface
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We would like to acknowledge all of the hard work and contributions of every 
author and publishing staff member who was part of the creation and final 
delivery of this book. It has truly been a labor of love inspired by the impact 
we see every day that simulation can make in our patient’s lives. Without the 
time and efforts of the entire team, it would not have been possible.
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The History of Simulation 
in Obstetrics and Gynecology

David Marzano

 Introduction

Simulation use in medicine is not a new concept. 
Many teaching and training techniques over the 
centuries have utilized “models” to allow learners 
to develop, practice, and demonstrate skills related 
to the practice of medicine. For the purposes of 
this overview, “simulation” will be defined 
according to the Society for Simulation in 
Healthcare: “an educational technique that 
replaces or amplifies real experiences with guided 
experiences that evoke or replicate substantial 
aspects of the real world in a fully interactive 
manner” [1]. Most medical students’ first induc-
tion to simulation is learning human anatomy. 
Anatomic dissection using human cadavers, a 
very high-fidelity simulator, is a rite of passage 
for most medical students. Cadaveric dissection 
allows learners to touch, feel, and experience 
body systems in their natural state. Modern medi-
cal educators, like their earlier counterparts, rec-
ognize the drawbacks of using human cadavers 
for demonstration of techniques beyond identifi-
cation and familiarity with anatomy. There are 
limitations of using preserved (and in very early 
medical education less well preserved) cadavers: 
limited availability, need for facilities, expense, 
and less than ideal practice for specific skills and 

techniques [2]. Those same limitations were pres-
ent for early medical educators [3]. The need for 
models that were reusable, stable, and representa-
tive of the skills to be taught became apparent. 
This led to the development of some of the early 
simulators allowing students to practice, repeti-
tively, and hone skills prior to practice on patients.

Simulators have evolved over the centuries. A 
simulator, as defined by the Society for Simulation 
in Healthcare, is “any object or representation 
used during training or assessment that behaves or 
operates like a given system and responds to the 
user’s actions” [1]. From very early models used 
in ancient China, developed to train in the field of 
acupuncture, to glass and wooden models to rep-
licate the female pelvis, to CPR trainers (Resusci-
Annie), and to the complex full-body human 
simulators and virtual-reality (VR) trainers in use 
today, advances in computer technology and 
moulaging techniques have led to the most cut-
ting-edge simulators in use in OB/GYN today [4]. 
More importantly, the history of simulation must 
also include a discussion of the development of 
curricula to make use of these simulators. 
Simulators, or the physical object or representa-
tion of full or part task to be replicated [5], are the 
tools or means for instruction in specific skills or 
techniques. The simulator is a device used during 
an educational encounter informed by a curricu-
lum with specific goals, objectives, and measur-
able outcomes. Unfortunately, while there exist 
brief descriptions of simulators used in centuries 
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e-mail: damarz@umich.edu

1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-98995-2_1&domain=pdf
mailto:damarz@umich.edu


4

past, very little specifics of curricula survive. With 
the advancement in simulation and development 
of simulators, there has also been an explosion of 
medical curricula used in modern medical train-
ing, which will serve as one of the most important 
contributions to future medical training.

From its nascent beginnings to modern times, 
along with development of simulation as a teach-
ing pedagogy, the study and implementation of 
simulation has evolved as well. National organi-
zations, such as the Society of Simulation in 
Healthcare, have been created to define, create, 
study, and disseminate simulation-based research. 
Medical and nursing schools now have simula-
tion centers to provide resources and materials as 
well as curricula and educational faculty, for the 
education of future practitioners, and to conduct 
research into future uses of medical simulation. 
Medical specialty societies have developed simu-
lation sections, including the American College 
of Obstetricians and Gynecologists, to define, 
design, and implement educational programs to 
advance the safe delivery of healthcare to patients.

 The History of Simulation 
in Obstetrics

Dating as far back as the 1700s, the need for sim-
ulation in obstetrics was recognized. For most of 
recorded history, women were delivered by other 

women, which evolved into the practice of mid-
wifery. In 1543, de conceptu et generatione hom-
inis was published by Jacob Rueff, a surgeon, in 
which the method of delivery of the obstructed 
fetus was described. The publication of this book 
is thought to have made it possible for men to 
become educated in the practice of obstetrics and 
thus began the contentious relationship between 
physicians and midwives [6]. The view that mid-
wives were not well trained sparked the develop-
ment of some of the early simulation models. The 
need to educate midwives in the practice of 
obstetrics was recognized by Giovanni Antonio 
Galli, who designed one of the first “high-fidel-
ity” simulators, creating a uterus comprised of 
glass with a flexible baby [4]. Prior to this point, 
most simulators were made of wood or clay. 
Galli, as an early simulation educator, recognized 
not only the need for a model to teach but the 
necessity to assess performance. He is reported to 
have had his students perform the simulation 
blindfolded, demonstrating the ability to demon-
strate their skills [7]. This early form of an assess-
ment was a key development in simulation 
training that remains today.

The use of obstetrics simulation continued to 
became more popular, with institutions in Europe 
utilizing various models for learners to practice 
and develop skills. Marie-Catherine Biheron, an 
anatomist, was known for her creation of wax 
replications of female anatomy that were consid-
ered very realistic. Her models were used in 
teaching institutions for over 50  years [8]. 
Angelique Marguerite Le Boursier du Coudray 
advanced both the practice of simulation as well 
as the development of the need to incorporate 
education and practice for skills development. 
King Louis XV, in an attempt to reduce the fall-
ing live birth rate in France, called upon du 
Coudray to educate midwives in the practice of 
obstetrics. She developed life-size simulators that 
would still be considered high fidelity today. Her 
simulators had interchangeable cervices, the abil-
ity to change cervical dilation, and different-sized 
fetuses. She could replicate rupture of mem-
branes and hemorrhage as well. Perhaps equally 
as important, she developed an instructional 
course that was comprised of 40 hours of  practice, 

Key Learning Points
• Simulation has been used in obstetrics 

and gynecology for many years and is a 
critical part of training.

• Training for procedures as well as com-
munication and teamwork can be done 
in obstetrics and gynecology.

• Research into simulation and its use in 
the specialty continues to build.

• Simulation use in the specialty will con-
tinue to increase and is likely to be 
incorporated into both certification and 
licensure.

D. Marzano
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representing a very early forerunner of modern-
day medical simulation education [9].

Throughout the 1800s, simulation was being 
used throughout Europe, with various models, 
some with descriptions, others only mentioning 
the use of mannequins. At the same time, medical 
schools in the United States were using simula-
tion as a means of compensating for the lack of 
hospital-based births [10]. During this same time 
period, organizations were developed to shape 
the structure of medical education in the United 
States. In 1876, the first meeting of what was to 
become the Association of American Medical 
Colleges occurred, defining their purpose as “the 
object of the convention is to consider all matters 
relating to reform in medical college work” [11]. 
In 1910, Abraham Flexner presented his report 
on medical education in the United States and 
Canada to the Carnegie Foundation for the 
advancement of teaching. As part of this signifi-
cant report that would shape medical training 
throughout the twenty-first century, he com-
mented on the poor state of medical education in 
North America. He made a specific reference on 
the importance of the use of simulation as a med-
ical educational tool. He was particularly critical 
of the training in obstetrics, stating, “the very 
worst showing is made in the matter of obstet-
rics” [12]. He suggested that students should 
practice on a mannequin first, followed by gradu-
ated responsibility to direct patient care. He also 
pointed that didactic lectures were not useful for 
the teaching of obstetrics and yet the use of “man-
nequin” was of limited value, as clinical teaching 
and experience is necessary. Unfortunately at that 
time, there were limited deliveries because most 
women delivered outside of the hospital and in 
some cases no formal departments of obstetrics 
and gynecology existed [12].

With technological advances, the introduction 
of computers and electronics propelled simula-
tion use in many other fields, including the fields 
of business, military, and aviation. In 1968, there 
was the introduction of Harvey, a mannequin that 
incorporated computer technology to allow for 
learners to assess vital signs and heart sounds and 
perform procedures. Harvey was the first mod-
ern-day high-fidelity simulator [13]. This set the 

wheels in motion for the development of the 
many commercially available obstetric simula-
tors used today. These include high-fidelity full-
body mannequins with computer control of vital 
signs, control of the descent of the fetal present-
ing part, ability to bleed, replication of cesarean 
sections, and the ability to provide a very realistic 
environment to allow the learner of obstetrics to 
practice. High-fidelity simulators today utilize 
wireless technology, radio-frequency recogni-
tion, and even allow for verbal interaction. There 
are also numerous obstetric partial task trainers, 
such as pelvises to visualize the fetus moving 
through the birth canal and those that allow the 
provider to place forceps and practice shoulder 
dystocia maneuvers. Low-fidelity models con-
tinue to be in regular use with many educators 
creating models to fulfill the specific goal they 
are trying to achieve.

Interestingly a 1978 airplane crash provided 
obstetric simulation its next giant step forward in 
terms of team training. The FAA investigation 
into the cause of the crash, which identified a 
malfunctioning light which then distracted the 
pilot from recognizing and listening to his crew 
warning him of the lack of engine fuel, led to the 
development of the program known as crew 
resource management (CRM). The key elements 
of this program identify that responsibilities of 
all members of the team are important and focus 
on safety. This included flight attendants, ground 
crews, and air traffic control. Pilot training was 
already making use of simulation, but the addi-
tion of CRM changed training from merely how 
to operate to how to interact with the crew, 
respond to changes, and identify problems [14]. 
In 1999, the Institute of Medicine published To 
Err is Human: Building a Safer Health System, 
identified team training as a need in the delivery 
of healthcare and cited CRM as one successful 
model [15]. In a similar fashion, the American 
College of Obstetrics and Gynecology (ACOG) 
released a joint statement calling for the use of 
simulation as a means of improving patient care 
through improved teamwork [16]. This added the 
current level of advancement in obstetric simula-
tion present in modern day. In conjunction with 
the Department of Defense, the Agency for 

1 The History of Simulation in Obstetrics and Gynecology
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Healthcare Research and Quality (AHQR) set out 
to apply the key elements of CRM to medical 
teams; several programs were created. The earli-
est advances were made with anesthesia crew 
resources management. Since then additional 
programs have been developed including 
MedTeams, the Medical Team Management pro-
gram, and currently the Team Strategies and 
Tools to Enhance Performance and Patient Safety 
(TeamSTEPPS). These are a several examples of 
such programs that were applied to train medical 
teams including obstetrics teams [17].

Obstetric simulation, a part of medical educa-
tion in training for centuries has evolved into a 
stepwise fashion to include (1) individual devel-
opment of specific skills (e.g., placement of for-
ceps), (2) individual development and practice of 
skills in an environment with a clinical scenario 
present (e.g., forceps delivery for arrest of descent 
in a patient with a bradycardia), and finally (3) 
development and practice of skills in a team, with 
all members of the labor and delivery, including 
additional disciplines (pediatrics and anesthesia), 
nursing, certified nurse midwives, medical aides, 
and clerical staff during a clinical scenario (e.g., 
arrest of descent with bradycardia, forceps deliv-
ery, postpartum hemorrhage).

 The History of Simulation 
in Gynecology

The field of obstetrics and gynecology is unique 
in that it combines almost all aspects of health-
care delivery to women. An exploration of the 
history of gynecologic simulation first starts in 
examining the beginnings of surgical simulation. 
While the use of simulation in obstetrics has a 
rich history, that history is less well documented 
for gynecology and even surgery as a whole. One 
of the oldest surgical “textbooks,” the Sushruta 
Samhita, survives from around 600  BC [18]. 
Sushruta, who pre-dates Hippocrates by about 
150  years, was an Indian surgeon who docu-
mented his experience in surgery. While com-
monly referred to as the father of plastic surgery 
for his description of procedures such as rhino-
plasty and cleft lip repairs, he also described the 

use of simulation in his manual. Specifically, he 
used fruits and vegetables, as well as rotted wood 
as models for teaching his students [18].

In 1909, describing his experience with lithol-
apaxy, the destruction of a stone in the bladder, 
the use of a “phantom” bladder for practice is ref-
erenced. During a discussion at the American 
Urological Association, Dr. Krotoszyner 
described his practice at litholapaxy on a phan-
tom bladder, stating, “By these means I have 
acquired so much practice that my results with 
litholapaxy has been of late very satisfactory.” 
[19]. Not only does this demonstrate the use of 
simulation early in the twentieth century but 
acknowledges its usefulness in practicing a surgi-
cal procedure and improving performance.

While laparoscopy is frequently considered a 
modern-day procedure, the history of laparos-
copy and the implementation of its routine use 
was a major driver of advancement in the use of 
simulation for gynecologic procedures. The first 
laparoscopic procedure was performed in 1901 
by George Kelling, who initially performed his 
procedure on dogs [20]. Kurt Semm, sometimes 
referred to as the father of modern laparoscopy, 
was instrumental in the development of the use of 
laparoscopy. In addition to his development of 
techniques, instruments, and critically an insuf-
flator, he also developed a pelvic trainer to be 
used in practicing laparoscopic skills. It was 
transparent to allow for visualization of tech-
niques [21]. Modifications of this concept, now 
known as box trainers, are present in simulation 
centers throughout the world.

As the use of laparoscopy became more fre-
quently employed, the complexity of intraopera-
tive procedures increased, including oocyte 
retrieval, tubal ligation, adhesiolysis, salpingos-
tomy, and eventually in 1988, Harry Reich per-
formed the first laparoscopic hysterectomy [22]. 
By the beginning of the twenty-first century, 
minimally invasive procedures were becoming 
the mainstay of gynecologic surgery. The next 
big step forward for minimally invasive surgery 
came shortly thereafter with the introduction of 
robotic surgery. Though there were many early 
versions, in 2005 the DaVinci surgical system 
(Intuitive Surgical, Inc.) was FDA approved for 
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the use of gynecologic surgery [23]. This ushered 
in a new era for minimally invasive surgery.

With the advancement of laparoscopy, the 
need for a platform for education also emerged. 
The use of training platforms began with Semm’s 
development of his laparoscopic trainer. This has 
led to use of box trainers, which can be used for 
development of multiple skills, including eye-
hand coordination, economy of movement, and 
proper visualization. Other simulation platforms 
have included live animals and cadavers, as these 
provide a true high-fidelity experience, replicat-
ing actual tissue planes, and in the case of cadav-
ers true human anatomy. Unfortunately, several 
barriers to this type of training exist: cost, avail-
ability, need for facilities to maintain and procure 
specimens, and, in the case of animals, recent 
ethical considerations [24].

Further technologic advances have led to the 
development of virtual-reality (VR) surgical 
trainers, with the ability not only to allow learn-
ers to practice basic skills but actual procedures 
that will be performed in practice. Many of these 
VR trainers also allow for a more formative eval-
uation, as computer programs are able to score 
performances based upon programmed objec-
tives [24]. The current state of medical education 
and training now has many simulation tools at its 
disposal for teaching future gynecologist in a 
safe environment without putting the patient at 
increased risk.

Despite the explosion in simulation opportu-
nities, needs in laparoscopic training and evalua-
tion still exist. As is evident by a recent call to 
action, “…there is no standardized evidence-
based laparoscopy program to teach gynecology 
residents laparoscopic surgery…” [25]. The 
authors suggest three steps forward: (1) simula-
tion education should be implemented in all 
training programs, (2) training programs should 
adopt a standardized curriculum, and (3) a stan-
dardized assessment should be conducted to 
ensure competency [25]. While there are many 
publications detailing individual methods used 
for training, no formal curriculum exists in the 
field of gynecology. The surgical discipline has 
made this step forward in the adoption of the fun-
damentals of laparoscopic surgery, a simulation-

training program. The fundamentals of 
laparoscopic surgery are an example of a vali-
dated curriculum currently utilized by the 
American Board of Surgery (ABS). The ABS has 
required that all applicants graduating after 2010 
be certified in FLS [26]. No such requirement is 
currently required of graduating obstetrics and 
gynecology residents. Likely simulation will pro-
vide a role in the future.

The use of minimally invasive gynecologic 
surgery has now become the mainstay of practice 
in modern gynecology. As outlined, this has sig-
nificantly driven the need for simulators and sim-
ulation curricula to train future physicians. Just 
as Flexner noted in his 1901 report about lack of 
opportunities for deliveries for obstetrics stu-
dents, modern-day educators have seen a new 
gap in gynecology resident training: the infre-
quent performance of abdominal hysterectomies. 
As a result of the success of minimally invasive 
techniques, fewer and fewer abdominal hysterec-
tomies are performed in teaching hospitals in the 
United States. As a result, there is a paucity of 
learning experiences for what was once an abun-
dant, common procedure. Because of this lack of 
training, perhaps the next wave of advancement 
for gynecologic surgical simulation will be the 
development of abdominal hysterectomy 
models.

Pelvic models have also been used for intro-
duction of medical learners to the pelvic exam, 
pelvic anatomy, and office-based procedures 
such as IUD placement and endometrial biopsy 
[27].

 The History of Simulation Education 
and Research

While education and training have always been at 
the root of the development of simulation, the 
modern age has seen the development of simula-
tion education as a field of research. The full 
gamut of simulators is currently being used for 
medical education, including high- and low-fidel-
ity models, partial task trainers, homegrown 
models, simulated patient instructors, and VR 
trainers. Simulation centers, partnered with 

1 The History of Simulation in Obstetrics and Gynecology
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 educational experts have been established to opti-
mize simulation curricula and research into the 
use of simulation. Yet, this research is still work-
ing on the answer to the big question: Does it 
improve outcomes? The evolution of simulation 
as field of study is based on this question. 
Numerous publications have addressed the devel-
opment, realism, acceptance, and finally valida-
tion of curricula to use simulation as a means of 
education. While previously described presenta-
tions on medical training mention simulation, the 
first major conference to provide a means for dis-
semination of simulation research was held in 
1991. In 2001, the first International Meeting on 
Medical Simulation met as part of an anesthesiol-
ogy technology conference [28]. The year 2004 
saw the creation of the Society for Simulation in 
Healthcare (SSH), with the goal to provide an 
organization dedicated to educators and research-
ers in the field of medical simulation, acknowl-
edging that simulation bridges specialties and 
disciplines. In 2006, the journal Simulation in 
Healthcare was created to provide a means for 
dissemination of research in the “science of sim-
ulation” [29]. In addition to SSH, individual spe-
cialties have devoted resources to the development 
of simulation, including the American College of 
Obstetrics and Gynecology (ACOG). The ACOG 
Simulations Consortium (now Working Group) 
was established in 2009 with the mission of 
“establishing [simulation] as a pillar in education 
for women’s health through collaboration, advo-
cacy, research, and the development and imple-
mentation of multidisciplinary simulation-based 
educational resources and opportunities for 
Obstetrics and Gynecology” [30].

 Conclusion

Medical simulation is not new to medical train-
ing, having evidence of its use as a means of 
teaching and evaluation dating back as far as 
600 BC. The field of obstetrics and gynecology 
has been part of this endeavor from the beginning 
and has grown from vague descriptions to very 
detailed published research dealing with all 
aspects of simulation: (1) design of simulators, 

(2) development of curricula, (3) development 
and validation of assessment tools, and (4) evalu-
ation of these tools. Obstetrics and gynecology, 
being unique among medical fields in its breadth 
and depth of types of care, has seen the use of 
simulation for teaching for individual skills train-
ing, practice, and evaluation. With the most 
recent focus on patient safety and the need for 
team training, this field, operating in a realm of 
complex teams, has seen the expansion of the use 
of simulation in team training. More recently 
simulation has begun to be used for maintenance 
of certification. The American Board of Medical 
Specialties (ABMS) states in its 2014 Standards 
for the ABMS Program for Maintenance of 
Certification (MOC) that in addition to other 
requirements “…other commonly used evalua-
tions include oral examinations and simulation 
exercises…” can be used for assessment of skills 
[31]. The future of simulation in obstetrics and 
gynecology will likely see the use of simulation 
for residency assessment, board examinations, 
and credentialing.
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Simulation Education Theory

Les R. Becker and Belinda A. Hermosura

 Introduction

Simulation-based educational methods are rec-
ognized as an established component of medical 
training for medical students, residents, and fel-
lows [1]; have been shown to be low-cost and 
cost-effective [2]; and most recently have been 
linked to convincingly improved training out-
comes for high-risk, low-frequency obstetrical 
emergencies [3]. This chapter offers an overview 
of educational theory supporting simulation- 
based education (SBE) methods.

Experiential learning theory (ELT) serves as 
the endoskeleton of simulation-based education. 
David Kolb and colleagues have devoted a life-
time to the examination of the underpinnings of 
experiential learning [4–6]}. In this chapter, we 
provide an overview of their approach to SBE 
and weave related constructs into a useful primer.

 The Origins of ELT

Though Kolb [4] is commonly cited in the 
simulation literature, a more recent edition of 
the historic work was published several years 
[6] ago and has largely escaped the attention 
of the simulation community. In this 2014 vol-
ume, Kolb revisits his early work and also 
integrates key refinements. This discussion 
begins with a summary of one of Kolb’s earli-
est descriptions of experiential learning theory 
and the model.

Kolb [7] and thereafter [4, 6] characterize 
learning as a four-stage cycle (Fig.  2.1). A 
learner engages in a “concrete experience,” in 
our context, a simulated medical procedure or 
patient encounter, and the components of that 
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Key Learning Points
• Simulation-based education is built on 

experiential learning theory and permits 
significant activation of the learner.

• Understanding of the underlying learn-
ing theories behind simulation educa-
tion help educators in the development 
of new simulation programs.

• It is important to consider fidelity of the 
simulator and to choose the one that best 
fits the educational learning objectives.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-98995-2_2&domain=pdf
mailto:les.becker@email.sitel.org
mailto:belinda.hermosura@email.sitel.org


12

experience form the basis for the second step of 
the cycle, “observation and reflection.” As a 
result of this second step, learners develop their 
internalized operational model for working 
through a procedure or encounter. In the third 
step, learners test their operational model in a 
new situation (another simulation or actual clini-
cal encounter), resulting in additional concrete 
experience, and the cycle repeats itself, until if 
and when a learner achieves mastery [8–10]. 
Even in his earliest works, Kolb [7, 11] empha-
sized the importance of four essential learner 
traits essential to achieving success via the cycle. 
These included concrete experience, reflective 
observation, abstract conceptualization and 
active experimentation (Fig.  2.1). During 
engagement the learner must be fully involved 
and open to new experiences without bias, will-
ing to integrate observations into logical theories 
and then use those to make decisions and apply 
them to solve problems [7].

The ELT model appears deceptively simple, 
but in both his 1984 and 2015 publications, Kolb 
acknowledges the foundational contributions of 
Piaget, Lewin, and Dewey to ELT by referring to 
this trio as the “foremost intellectual ancestors of 
experiential learning theory [6].” Though Piaget’s 
lifelong studies focused upon children, Kolb 
drew upon Piaget’s descriptions of cognitive- 
development processes and their role in learning 
and education. Kolb [4] summarized Piaget by 
writing that “Piaget’s theory describes how 
 intelligence is shaped by experience. Intelligence 

is not an innate internal characteristic of the indi-
vidual but arises as a product of the interaction 
between the person and his or her environment.” 
Piaget [12] characterized this process as the 
“effects of the physical environment on the struc-
ture of intelligence” and further that “Experience 
of objects, of physical reality, is obviously a basic 
factor in the development of cognitive structure.” 
Analogously, specific knowledge of new proce-
dures and approaches to patient and colleague 
interaction arise through experiencing them in 
the simulation lab.

Dr. Kurt Lewin is recognized as the founder 
of the field of American social psychology [13]. 
Lewin [14] wrote that “to understand or to pre-
dict behaviour, the person and his environment 
have to be considered as one constellation of 
interdependent factors.” T-groups were an early 
form of reflective learning [15], “a cyclic process 
in which learning recurs in increasing depth 
[16]. The experiences surrounding Lewin’s 
T-groups influenced Kolb as he developed 
ELT.  Daily evening discussion periods, at first 
only open to staff, led to dynamic discussions 
involving the learners as well. Kolb [6] summa-
rizes Lewin’s contributions to ELT in a global 
context:

...the discovery was made that learning is best 
facilitated in an environment where there is 
dialectic tension and conflict between immedi-
ate, concrete experience and analytic detach-
ment. By bringing together the immediate 
experiences of the trainees and the conceptual 
models of the staff in an open atmosphere 

Concrete
experience

Observations and
reflections

Testing implications
of concepts in new

situations

Formation of abstract
concepts and generalizations

Fig. 2.1 The 
experiential learning 
model [7]. (Reprinted 
with permission)
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where inputs from each perspective could chal-
lenge and stimulate the other, a learning envi-
ronment occurred with remarkable vitality and 
creativity.

Lastly, Kolb [6] characterizes John Dewey as 
“the most influential educational theorist of the 
twentieth century.” The educational approaches 
that were ultimately spawned by Dewey’s [17] 
volume and his legacy we take for granted today. 
Apprenticeships, internships, work/study pro-
grams, cooperative education, and other experi-
ential forms were all at one time viewed to be 
evolutionary, if not revolutionary. Though Dewey 
[17] was focused globally, in his Chap. 3, 
“Criteria of Experience,” aspects of his writing 
resonate strongly in our modern era of simulation- 
based education, whether in the lab or in situ. He 
wrote, “A primary responsibility of educators is 
that not only be aware of the general principle of 
the shaping of actual experience by environing 
conditions, but that they also recognize in the 
concrete what surroundings are conducive to 
having experiences that lead to growth [6].”

 Learning Styles and Learning 
Spaces

In Kolb and Kolb’s discussion [5] and review 
[18] of ELT in higher education, the authors 
expanded Kolb’s earlier discussion [4] of learn-
ing styles and learning spaces. They expanded 
upon his earlier [4] statement that “knowledge 
results from the culmination of grasping and 
transforming experience” and also his descrip-
tions of the four basic learning styles: diverging, 
assimilating, converging, and accommodating. 
Grasping experience can occur through concrete 
experience (CE) or its counterpart abstract con-
ceptualization (AC); transforming experience 
can occur through reflective observation (RO) or 
its counterpart active experimentation (AE). Kolb 
and Kolb [5] described how each of the four 
learning styles is derived from an admixture of 
balanced tendencies or strengths in grasping and 
transforming experience combined with an indi-
vidual’s dominant predisposition towards one or 
more learning approach.

Kolb and Kolb [18] presented a rich but com-
pact description of ELT built on six propositions:

 1. Learning is best conceived as a process, not in 
terms of outcome.

 2. All learning is relearning … as beliefs and 
ideas are examined, tested and integrated with 
new, more refined ideas.

 3. Learning requires alternate bouts of reflection 
and action and feeling and thinking.

 4. Learning is holistic process … involves the 
integrated functioning of the total person  – 
thinking, feeling, perceiving and behaving.

 5. Learning results from … transactions between 
the person and the environment … assimilat-
ing new experiences.

 6. Learning is the process of creating knowledge.

Equipped with an understanding of these funda-
mentals, we can now move on to a discussion of 
the “learning space [18].” Note that each of the 
six propositions is active and dynamic. These 
activities occur in the “learning space [6, 18].” 
Kolb and Kolb [18] further note that “In ELT the 
experiential learning space is defined by the 
attracting and repelling forces (positive and nega-
tive valences) of the two poles of the dual dialec-
tics of action/reflection and experiencing/
conceptualizing, creating a two dimensional map 
of the regions of the learning space.”

Each of the six propositions above could just 
as easily describe participation in a high-fidelity 
medical simulation scenario, whether manne-
quin- or computer-based, and the congruence is 
enhanced by the essential component of debrief-
ing. The learning style model is plausibly related 
to simulation education and even more directly to 
OB/GYN simulation education.

 Proposing the “Simulation Space”

The term “simulation space” has been typically 
used in the medical simulation context to describe 
the physical space associated with simulation 
activities (e.g., [19]) and even to describe the tes-
tbeds for molecular-level biochemical simula-
tions [20]. Kolb [6] includes the physical, 
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cultural, institutional, social, and psychological 
dimensions in his updated definition of the learn-
ing space.

In this chapter, we define the simulation space 
to be “The learning environment of the simulation 
activity in concert with the experiential learning 
process inherent to such a space and  process.” Our 
definition meshes smoothly with Kolb and Kolb’s 
[18] description of ELT as “a process of locomo-
tion through the learning regions that is influenced 
by a person’s position in the learning space” and 
his multidimensional [6] learning space that 
includes the physical, cultural, institutional social, 
and psychological dimensions of learning. 
Furthermore, these concepts are included in 
Kolb’s experiential learning theory (Fig.  2.2) as 
he talks about contemporary applications of ELT 
and links them to the foundational trio of Lewin, 
Dewey, and Piaget (Fig. 2.3).

 Kolb’s Revised Model

Having provided an overview of the foundational 
influences of Kolb’s experiential learning theory, 
we can now view the ELT model in its current 
form (Fig. 2.2).

Key elements of the model are paired, gaining 
new knowledge through actual  concrete experi-
ence (CE), and abstract conceptualization (AC) 
and then transforming experience through reflec-
tive observation (RO) and active experimentation 
(AE) [6].

 From Cycle to Spiral

Less well known than the learning cycle is the 
“learning spiral” discussed in Kolb [6]. Kolb’s 
learning spiral is derived from art, philosophy, 
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Fig. 2.2 Kolb’s [6] experiential learning model. (©2015. Reprinted by permission of Pearson Education, Inc., 
New York, New York)
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Fig. 2.3 Ericsson’s [74] 
figure explains the 
divergence between 
learners that develop 
expert performance and 
those that remain at 
everyday levels or 
experience arrested 
development. (Reprinted 
with permission)

nature, and even the physical sciences. The most 
concise description of the learning spiral is drawn 
from Kolb’s appreciation of the work of Sir 
Thomas Cook, an early twentieth-century 
scholar, art historian, and journalist [21].

One of the chief beauties of the spiral as an 
imaginative conception is that it is always grow-
ing, yet never covering the same ground, so that 
it is not merely an explanation of the past, but is 
also a prophesy of the future; and while it 
defines and illuminates what has already hap-
pened, it is also leading constantly to new dis-
coveries (423).
Cook [21] quoted in Kolb [6]

Not only does the spiral perfectly characterize 
the learning cycle as Kolb remarks, but it also 
perfectly characterizes simulation-based learn-
ing where each experience contributes to the 
next. He also has incorporated the spiral into 
his discussion of knowledge creation. We fur-
ther propose the learning spiral as the funda-
mental basis of reflective practice in lifelong 
learning. Mann and colleagues [22] provide 
evidence for reflective practice among practic-
ing healthcare professionals. Further, reflection 
seems to be triggered by complex clinical 
encounters. So, by accelerating the trip along 
the spiral via simulated encounters, we can trig-
ger reflective practice and contribute to lifelong 
learning.

 Supporting Bodies of Theory

By necessity, our review of ELT merely scratches 
the surface. Nevertheless, we must visit several 
other theoretical domains to address some of the 
“how” of simulation education. In the next sec-
tion, we discuss cognitive scaffolding, Vygotsky’s 
theory on the zone of proximal development, and 
a general discussion of the role of fidelity in sim-
ulation education.

 Fidelity

Though early discussions of simulation fidelity 
date back to the 1950s, more recent definitions of 
simulation fidelity arose from work in the 1980s 
and 1990s performed for the US Army [23, 24], 
the Federal Aviation Administration [25], and 
academic discussions focusing upon aviation 
simulators [26, 27]. From that era, Hays and 
Singer [28] defined simulation fidelity as:

The degree of similarity between the training situ-
ation and the operational situation which is simu-
lated. It is a two dimensional measurement of this 
similarity in terms of: the physical characteristics, 
for example, visual, spatial, kinesthetic, etc.; and 
the functional characteristics, for example, the 
informational, and stimulus and response options 
of the training situation.
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Commercialization of full-body patient simula-
tors beginning in the 1990s [29] and thereafter 
led to competition, a growing array of simulator 
features and much ongoing discussion of high- 
vs. mid-fidelity simulators. The discussion of 
fidelity continued in a flight-simulator context 
[25] and expanded to include typologies of simu-
lation fidelity [30, 31], summarized in Table 2.1.

Liu and colleagues [32] published a compre-
hensive typology of fidelity types. In Table 2.2, 
we have included more recent published defini-
tions and suggest that the typology presented in 
[25] remains the most useful overall classifica-
tion scheme for fidelity.

A review of Tables 2.1 and 2.2 leads one to 
conclude that a potentially dizzying array of 
decisions enter into the choice of a simulation 
modality for a given learning situation and/or 
group of learners. Norman et al. [34] published a 
watershed study in the simulation fidelity realm. 

They specifically identified studies that com-
pared performance outcomes associated with 
low- and high-fidelity simulators vs. no- 
intervention controls in three clinical domains: 
(1) auscultation skills and use of heart-sound 
simulators, (2) basic motor skills, and (3) com-
plex crisis management skills. Their analysis 
confirmed conventional wisdom that in nearly all 
cases, both high- and low-fidelity simulation 
(HFS and LFS, respectively) activities resulted in 
“consistent improvements in performance in 
comparison with no-intervention control groups. 
However, nearly all the studies showed no sig-
nificant advantage of HFS over LFS, with aver-
age difference ranging from 1% to 2% [34].” Lee 
et  al.’s [35] pilot study in intensive care para-
medic training, Bredmose et  al.’s [36] study of 
training London Helicopter Emergency Medical 
Service physicians and paramedics, and studies 
by Levett-Jones and colleagues in nursing educa-
tion [37, 38] are consistent with Norman et al.’s 
[34] findings. Before exploring the instructional 
implications of their findings, let us review a 
small number of more recent studies.

Three additional reviews serve to summarize 
the current state of the art regarding fidelity and 
the diverging viewpoints [33, 39, 40]. Paige and 
Morin [39] have proposed a multidimensional 
model of simulation fidelity incorporating 
(1) physical fidelity of equipment and the environ-
ment, (2) task fidelity (reflecting real situations), 
(3)  functional fidelity  (realism of simulation 
responses), (4) psychological fidelity and (5) con-
ceptual fidelity as well as two broad classes of 
cueing ..conceptual- and reality- cueing. They 
emphasize that “all aspects of fidelity signifi-
cantly hinge on the learner’s perceived realism of 
the context of the learning episode as compared to 
any particular feature of the learning environ-
ment.” Their model arrays the realism, stimuli, 
and cues among the dimensions of the patient (or 
confederate), the clinical scenario, and the health-
care facilities (including equipment). Hamstra 
et al. [40] promote an alternative viewpoint, call-
ing for the abandonment altogether of the term 
“fidelity” and replacing it with terminology focus-
ing upon “physical resemblance and functional 
task alignment” and focus instead upon more 
operationally and consensus- based approaches 

Table 2.1 Typologies of simulation and simulator 
fidelity

Author(s)

Fidelity 
typology 
type Elements

Rehmann 
et al. [25]

Simulation Environmental fidelity – 
degree to which the 
simulator duplicates 
motion, visual, and sensory 
clues
Equipment fidelity – degree 
to which the simulator 
duplicates appearance and 
feel of the real system
Psychological fidelity – 
degree to which the trainee 
believes the simulation to 
be a surrogate for the task

Seropian 
[99]

Simulation Plausible environment
Plausible responses
Plausible interactions
Familiar equipment
Realistic simulation 
equipment

Maran and 
Glavin [30]

Simulators Part task trainers
Computer-based systems
Virtual reality and haptic 
systems
Simulated environments
Integrated simulators
  Instructor-driven 

simulators
  Model-driven simulators
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such as “transfer of learning, learner engagement 
and suspension of disbelief.”

 How Can We Utilize Fidelity?

Given the capital investment in simulators in 
healthcare education and the limited likelihood 
that the term fidelity will be abandoned, how can 
medical educators make best use of their equip-
ment inventories with regard to potential 

 educational outcomes? Alessi’s [26] foundational 
paper addressed not whether high fidelity is a 
critical, but whether for particular levels or cate-
gories of learners or instructional goals, different 
levels of fidelity might be more or less appropri-
ate and beneficial. He wrote:

it appears we are faced with a dilemma in simula-
tion design. Increasing fidelity, which theoretically 
should increase transfer, may inhibit initial learn-
ing which in turn will inhibit transfer. On the other 
hand, decreasing fidelity may increase initial 

Table 2.2 Classification of fidelity types based upon an overview of the refereed literature

Terminology References Definition
Environmental
Physical fidelity Allen [100] Degree to which device looks, sounds, and feels like actual 

environment
Environmental fidelity Rehmann et al. [25]

Paige and Morin 
[39]

Degree to which the simulator duplicates motion, visual, and 
sensory clues

Visual–audio fidelity Rinalducci [101] Replication of visual and auditory stimulus
Simulation fidelity Gross et al. [102]; 

Alessi [26]
Degree to which device can replicate actual environment, or 
how “real” the simulation appears and feels

Motion fidelity Kaiser and 
Schroeder [103]

Replication of motion cues felt in actual environment

Physical (engineering) Dahl et al. [104] Degree to which device looks, sounds, and feels like actual 
environment

Patient fidelity Tun et al. [33] Representations of interactions with all or part of the patient
Equipment
Functional fidelity Allen [100]

Dahl et al. [104]
How device functions, works, and provided actual stimuli as 
actual environment

Equipment fidelity Zhang [105]
Rehmann et al. [25]

Replication of actual equipment hardware and software

Task fidelity Zhang [105]
Roza [106]
Hughes and Rolek 
[107]
Dahl et al. [104]

Replication of tasks and maneuvers executed by user

Healthcare simulation fidelity Tun et al. [33] Representations of the clinical equipment and environment
Psychological
Psychological fidelity Rehmann et al. [25] Degree to which the trainee believes the simulation to be a 

surrogate for the task
Psychological/psychological–
cognitive fidelity

Kaiser and 
Schroeder [103]
Beaubien and 
Baker [108]
Dahl et al. [104]

Degree to which device replicates psychological and cognitive 
factors (i.e., communication, situational awareness)

Psychological
  Task attributes
  Conceptual attributes

Paige and Morin 
[39]
Dieckmann et al. 
[109]
Paige and Morin 
[39]

Extent to which events and scenario plots reflect real situations

Clinical scenario fidelity Tun et al. [33] Representations relating to the script and progression of a 
scenario
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 learning, but what is learned may not transfer to 
the application situation if too dissimilar..
Simulations meant for initial presentations or guid-
ance would be simplified and have lower fidelity 
while those intended for independent practice 
would have higher fidelity [26].

Thus, the solution to the dilemma lies in “ascer-
taining the correct level of fidelity based on the 
student’s current instructional level. As a student 
progresses, the appropriate level of fidelity 
should increase.” Then, as now, this guidance is 
derived from cognitive-load theory [41, 42]. 
Early learning should occur in relatively low- 
fidelity environments to reduce cognitive load 
[42]. Later learning can involve increased fidelity 
and resultant load, while approaching clinical 
practice.

Returning to Paige and Morin’s [39] model, 
they suggest that simulation design should be 
driven by careful, separate, consideration of the 
fidelity levels of the physical, psychological, and 
conceptual fidelity dimensions. In their example, 
learning a new skill might be associated with 
high physical, low psychological, and medium 
conceptual fidelity. Hysteroscopic resection sim-
ulation as described by Burchard et al. [43] serves 
as an excellent example of this approach.

In summary, how can we logically and effec-
tively vary fidelity in an effort to optimize train-
ing outcomes? We suggest that lower fidelity 
simulation approaches might be employed in the 
training of novices, initial training of a skill 
regardless of learner level, and in performance 
improvement settings for any level of learner. 
Higher fidelity approaches may best be utilized 
with advanced learners, training where the 
emphasis is upon transfer to the real-world set-
ting and in high-stakes assessment.

 Scaffolding

 Cognitive Scaffolding

Holton and Clarke [44] have said that just as a 
construction scaffold allows workers to construct 
or repair buildings, so does a “cognitive scaffold” 
support the learning of new actions. More 

 importantly, scaffolding allows “learners to reach 
places that are otherwise inaccessible [44].” 
Finally, when the learning or construction task is 
complete, “the scaffolding is removed...and not 
seen in the final product [44].”

Simulation-based education clearly draws 
upon the principles of cognitive scaffolding. 
Jerome Bruner, a cognitive psychologist who 
devoted a lifetime to the study of child develop-
ment (e.g., [45]), is widely recognized for his 
foundational work that ultimately led to the 
development of the concept of “cognitive scaf-
folding.” He described skill acquisition in chil-
dren as “goal-directed skilled action … conceived 
as the construction of serially ordered constituent 
acts whose performance is modified towards less 
variability, more anticipation and greater econ-
omy by benefit of feed-forward, feedback and 
knowledge of results [45].”

Scaffolding draws upon Vygotsky’s [46] 
“zone of proximal development” originally 
defined for children as “the distance between the 
actual development as determined by indepen-
dent problem solving and the level of potential 
development as determined through problem 
solving under adult guidance or in collaboration 
with more capable peers.” Wood et  al. empha-
sized the social context of learning and noted that 
problem solving or skill acquisition “involves a 
scaffolding process that enable a child or a novice 
to solve a problem, carry out a task or a achieve a 
goal which would be beyond his unassisted 
efforts [47].”

Clinical problems in medicine are ill struc-
tured [48]. In ill-structured environments, nov-
ices are unlikely to develop the expertise 
necessary for independent problem solving [49]. 
Saye and Brush [50] conceptualized two catego-
ries of scaffolding to aid the novice in an ill- 
structured environment. The authors define “hard 
scaffolds” as “static supports that can be antici-
pated and planned in advance based on typical 
student difficulties with a task [50].” In the simu-
lation context, examples of hard scaffolding 
include procedural videos (“technical scaffolds” 
described by Yelland and colleagues [51]) and 
formative task checklists. In contrast, soft scaf-
folds are “dynamic and situational [50]” and 
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might include the availability of dedicated simu-
lation station proctors or roving faculty [52]. 
Thus, faculty and learners have availed opportu-
nities for questioning and feedback, respectively. 
A further value of scaffolding is not only that it 
“supports the immediate construction of knowl-
edge by the learner … [it] provides the basis for 
future independent learning of the individual 
[44].” Thus scaffolding by mentors and even 
peers, “reciprocal scaffolding” [44] early and 
throughout one’s career can form the basis for 
lifelong learning. Both Sibley and Parolee [53]
and Paramalee and Hudes [54] acknowledge the 
importance of scaffolding in team-based learn-
ing. We suggest that the reciprocal scaffolding of 
Holton and Clarke [44] is the substrate of team- 
based or group learning’s contributions to life-
long learning; Tolsgaard et  al.’s [55] review 
acknowledges the value of scaffolding in the ear-
lier stages of learning in health professions edu-
cation. Simulation-based education in medicine 
also relies upon expert scaffolding [44, 56–59], 
where a faculty member dynamically evaluates a 
learner’s level of expertise and guides the learner 
through their zone of proximal development, 
facilitating mastery of needed knowledge [60]. 
Van Lier [61] has characterized this type of scaf-
folding as “contingent scaffolding.”

In earlier works, Jonassen [62] emphasized 
the importance of scaffolding in computer-driven 
case-based learning environments,1 and Hmelo 
and Day [63] pioneered the practice of embed-
ding contextualized questions in problem-based 
learning [64] simulations focusing upon basic 
clinical sciences education. Choules’s [65] 
review of learning in medical education identi-
fied strategies of scaffolding for use with self- 
directed learners in virtual patient scenarios 
designed to teach and strengthen skills in diag-
nostic reasoning and patient management through 
interactivity. Wu et al. [66] have recently demon-
strated the value of scaffolding via cognitive rep-
resentation in a clinical reasoning instructional 
tool. The importance of scaffolding, both cogni-
tive and through auditory, visual, and haptic clues 

1 Categorized as a Level 2 simulation in Alinier’s 35. 
Alinier [35]. Typology.

is well established in the virtual world. Lemheney 
and colleagues [67] mention scaffolding in their 
recent virtual reality (VR) simulation for office- 
based medical emergencies as do Kizakevich 
et al. [68] in a VR simulation for multicasualty 
triage training.

Moving to more traditional simulation topics 
and approaches, Rawson et  al. [69] highlighted 
the importance of scaffolding in their basic and 
clinical science fluid therapy simulation. Nel [70] 
emphasized a dual  theoretical underpinning of 
his clinical simulation activities for psychology 
trainees incorporating  both scaffolding and the 
concept of the zone of proximal development 
[46]. In a simulation-based curriculum introduc-
ing key teamwork principles, Banerjee et al. [71]
identified scaffolding of desired knowledge, 
skills, and abilities as an important lesson learned. 
Finally from the lesser known field of telesimula-
tion; Papanagnou [72] identifies inherent barriers 
to scaffolding and suggests that telesimulation is 
perhaps a modality better suited to the advanced 
learner.

We conclude that scaffolding is more than just 
a construct for pedagogical inquiry, but rather 
that it constitutes an important component of 
health professions simulation and education. 
Depending upon the particular simulation topic 
and type, the scaffold may in fact be the simula-
tor itself, but more often than not, the scaffold is 
the faculty member, proctor, or peer working 
alongside or serving as a co-learner.

 Deliberate Practice

 Expert Performance and Deliberate 
Practice

In this section, we briefly introduce expert perfor-
mance and the path whereby to become an expert 
...deliberate practice. Subsequently, we introduce 
the concept of mastery learning in medicine and 
close by describing the interrelationship of mas-
tery learning and deliberate in modern medical 
education.

K. Anders Ericsson has devoted a lifetime to 
the study of expert performance and its 
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 underpinnings, and a comprehensive review of 
his contributions is beyond the scope of this 
chapter. Much of his work since the early 1990s 
has focused upon deliberate practice, and in the 
past decade he expanded his work to integrate 
these concepts with learning and, more recently, 
simulation. Studying pianists, Ericsson et al. [73] 
“identified a set of conditions where practice had 
been uniformly associated with improved perfor-
mance. Significant improvements in performance 
were realized when individuals were (1) given a 
task with a well-defined goal, (2) motivated to 
improve, (3) provided with feedback, and (4) pro-
vided with ample opportunities for repetition and 
gradual refinements of their performance [74].” 
Ericsson and his colleagues further established 
that “deliberate efforts to improve one’s perfor-
mance beyond its current level demands full con-
centration and often requires problem-solving 
and better methods of performing the task [74]” 
and that these models often required develop-
ment of new approaches to mental modeling of 
the task themselves, described as “mental repre-
sentations that allow them [expert performers] to 
plan and reason about potential courses of action 
and these representations also allow experts to 
monitor their performance, thus providing criti-
cal feedback for continued complex learning 
[75].” Ericsson’s [73] study is also well known 
for its finding that by age 20, the best musicians 
had spent over 10,000  h of practice, anywhere 
from two for times more than musicians of lesser 
caliber. This study and others (e.g., [76]) achieved 
clear description of the qualitative difference 
between everyday activities and sustained 
improvement of expert performance. Figure 2.3 
from Ericsson [74], shows that everyday skills 
are honed to a level where they stable and auton-
omous, Fitts and Posner’s [76] third stage of per-
formance where little cognitive effort is required, 
ultimately leading to arrested development. In 
contrast, experts remain in the cognitive and 
associative phases of learning and develop 
increasingly complex mental representations as 
described previously. As described below, simu-
lation provides a means to engage in deliberate 
practice and serves as a pathway to expert perfor-
mance [77].

 Deliberate Practice, Mastery 
Learning, and General Medical 
Education (GME)

McGaghie [78] succinctly describes mastery 
learning’s central tenets as: “1) educational excel-
lence is expected and can be achieved by all 
learners, and 2) little or no variation in measured 
outcomes will be seen among learners in a mas-
tery environment.” In addition, mastery learning 
intends that trainees’ acquisition of knowledge, 
skills, and affect time, and professional attributes 
are measured rigorously and compared with fixed 
achievement standards. All learners are offered 
sufficient time to reach mastery learning results 
that are uniform among learners, consistent with 
the principles of competency-based medical edu-
cation, its forebear [79], the time invested by 
learners may vary. Deliberate practice is a path-
way to mastery learning.

Simulationists in the GME community have 
embraced the deliberate practice and mastery 
learning paradigms. The ground-breaking work 
in this area includes that of Diane Wayne at 
Northwestern University where she applied these 
concepts to advanced cardiac life support skills 
[80] and thoracentesis [81]. Dr. Wayne's  col-
league Jeffrey Barsuk’s team has firmly estab-
lished the value of the triumvirate of simulation, 
mastery learning, and deliberate practice in vari-
ous skill areas including hemodialysis catheter 
insertion [82], adult lumbar puncture [83], para-
centesis [84], and most recently maintenance of 
central lines [85]. Other studies have demon-
strated gains in various training domains includ-
ing infant lumbar puncture [86], neonatal 
resuscitation [87–89], neurosurgical practice and 
care [90], operating room surgical performance 
[91], and video laryngoscopy [92]. Deliberate 
practice by residents has been demonstrated to 
produce superior training outcomes in hystero-
scopic technique [93, 94]. Lastly, deliberate 
practice- based mastery learning is associated 
with higher-level health outcomes at the patient 
and population level [95–98].

In closing, this chapter, intended as a primer in 
experiential simulation-based medical education 
theory, has provided an overview of the roots of 
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this field, reviewed recent concepts in simulation 
fidelity, discussed the functional importance of 
cognitive scaffolding, and has closed with an 
overview of the closely related endeavors of 
deliberate practice and mastery learning.
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Essentials of Scenario Building

Toni Huebscher Golen

 Introduction and Background

There are many driving forces for creating simu-
lation content: a recent adverse event, new regu-
latory pressure, developing technology, or 
moving educational goalposts. Simulation sce-
narios are designed to be formative or summa-
tive; they may assess a learner’s capability or 
teach something new. Simulation scenarios aim 
to improve communication or technical skill, or 
both. All simulation scenarios share a common 
goal, though: to enhance practice.

There is strong temptation to imagine a fancy 
scenario that includes all of the details, nuances, 
and what-ifs of actual care – or else, the educator 
worries, it may not be realistic. Steven Spielberg, 
the great filmmaker, has said, “Audiences are 
harder to please if you’re just giving them effects, 
but they’re easy to please if it’s a good story.” A 
similar principle applies to writing simulation 
scenarios – worry less about the effects and focus 
on telling the right story. The story, in medical 
simulation, should embody the teaching points. 
All else is window dressing. This chapter will 
provide a step-by-step guide to writing scenarios 
that effectively tell the story and captivate the 
learner, using established teaching principles and 

avoiding unnecessary details. See the Scenario 
building template at the end of this chapter 
(Fig. 3.1).

 Theory and Evidence

Sound educational practice is the starting point of 
all good simulation. Simulation scenario design 
has been exhaustively considered by Jeffries 
et al. [1] and the National League for Nursing, [2] 
who have identified several key educational 
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3

Key Learning Points
• Limit the use of simulation scenarios to 

clinical challenges that cannot be taught 
as effectively using conventional 
methods.

• Begin the scenario by establishing the 
desired outcome.

• Choose the setting that most naturally 
fits with the clinical problem.

• Fully developed roles for characters in 
the scenario create realism.

• Thoughtful learning objectives easily 
become a facilitator’s checklist.

• Debriefing, or reflection, marks the con-
clusion of successful simulation 
scenarios
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 practices  – active learning [3], feedback [4], 
attention to diverse learning styles, and having 
high expectations for success [5] – that increase 
the likelihood of greater learning in simulation.

Beyond foundational education principles, 
certain design features of simulation scenarios 
lead to success. Attention to objectives, fidelity, 
problem-solving, learner support, and opportu-
nity for debriefing should be addressed when 
writing a scenario. Each feature may be included 
more or less in a particular scenario depending on 
the purpose and setting, as well as the intended 
outcome of the exercise.

In many simulation exercises, learners listen 
to or are provided with a standardized description 
of the scenario before beginning. This can clarify 
the setting and the players and take away unnec-
essary surprises that do not contribute to the 
learning environment [6].

Fidelity describes the degree to which a simu-
lation is true to reality. A scenario may call for 
either high- or low-fidelity simulation. The objec-
tive of the simulation dictates the type of fidelity 
that is required, for example, mastering the skills 
of laparoscopic lymph node dissection may 
require high fidelity, whereas a low-fidelity simu-
lation may be extremely effective for teaching the 
repair of a second-degree vaginal laceration or 
for practicing teamwork and communication [7].

Every simulation scenario should present an 
opportunity for the learner to solve a problem. 
The number and difficulty of problems to be 
solved are related to the knowledge and skill 
level of the learner. The scenario should present 
a challenge, but not a challenge that is insur-
mountable unattainable. There should be an 
expectation of success. It is important to avoid 
giving the learner too much information just 
because it is possible to do so. The learner, faced 
with a problem, should be expected to assess, 
provide care, and then reflect on their perfor-
mance [8]. As the learner exits the simulation 
experience, she should feel confident, chal-
lenged, and motivated.

The simulation scenario should be constructed 
so that it is clear how and when the learner may 
need help, support, cues, or additional informa-
tion. There are a variety of ways to blend this 

type of information into a scenario script  – a 
facilitator may provide it ahead of time or in real 
time, it may be provided by another individual 
involved in the simulation, or it can be communi-
cated with a properly timed phone call, an ultra-
sound report, or other way of delivering 
information that fits naturally into the scenario. 
For example, when building a scenario aimed at 
learning how to manage eclampsia, a learner may 
be so narrowly focused on treating blood pres-
sure that she does not notice the mannequin has 
begun to seize. A well-delivered alarmed excla-
mation from a nurse may help to shift the focus 
and move the simulation forward.

Reflective thinking, or debriefing, should be 
built into every simulation scenario, no matter 
how simple. Debriefing takes place once the sim-
ulation is complete. Participants are told the sim-
ulation has ended and the debriefing will follow. 
Specifics of the debriefing procedure are 
described elsewhere in this text. In writing sce-
narios, many authors cite debriefing as the most 
critical part of simulation; without it, learning 
just does not take place in an effective way. 
Essential characteristics of good debriefing 
include obtaining feedback from the facilitator, 
the opportunity for the learner to speak about her 
feelings and impressions, a review of the timeline 
of the scenario as it played out, and a conversa-
tion that involves mutual sharing of learners’ 
experiences [9–13].

Building a great simulation scenario demands 
careful planning ahead of time that incorporates 
principles of educational theory, knowledge, and 
experience with simulation and best clinical 
practice, as well as an outlook of continuous 
improvement [14].

 Choosing Clinical Topics

Not every opportunity for learning requires sim-
ulation. Given the resources required to carry 
out effective simulation events, it is wise to 
select topics that present a critical thinking chal-
lenge, a new or rarely used technical skill, or 
opportunities to improve inter-professional 
communication.
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Specific examples in obstetrics and gynecol-
ogy include:

 – High acuity, low-frequency diagnoses
• Pulmonary embolism
• Amniotic fluid embolism
• Sepsis
• Diabetic ketoacidosis
• Eclampsia
• Cardiac arrest

 – Challenging communication
• Maternal death
• Miscarriage
• Peer-to-peer conflict
• Impaired physician/provider
• Poor leadership

 – Protocol compliance
• Safety checklist compliance
• Interruptions
• Handoffs
• Massive hemorrhage
• Established practice outside of typical 

space (e.g., a delivery in the emergency 
department)

 – Medical-legal challenges
• Documentation/EMR compliance
• Clinical discord
• Physician-patient relationship
• Fatigue

 – Technical proficiency
• Laparoscopy
• Cesarean hysterectomy
• Uterine compression sutures (B-Lynch)
• Shoulder dystocia
• Forceps delivery
• Vaginal breech delivery
• Circumcision
• Third- and fourth-degree laceration repair

 Establishing Outcomes

The outcome of the scenario is the knowledge, 
skill, or behavior that the facilitator or instructor 
is expecting to see in the learner as a result of 
participation in the simulation. The story that is 
created must allow for the learner to have a key 
role in creating the outcome of the story. In other 

words, it must be an interactive and student- 
centered experience [15, 16].

The outcome must suit the learner. From a 
practical standpoint, all learners involved in a sce-
nario may not be at the same level, so scenarios 
must be flexible enough to meet different levels of 
expertise. Effective scenarios address the perti-
nent domains of learning (e.g., knowledge, com-
munication, technique) and ensure that the goals 
correspond to the level of the learner, are properly 
matched with the overall outcomes, are evidence-
based, reflect a holistic view of the patient, and 
are achievable in the given time frame [17].

Is there a particularly difficult communication 
challenge that the learner should demonstrate 
proficiency with? Is there a need to show compe-
tency with patient handoffs? Is there a new proto-
col that needs practice? Is there a technique that 
needs development? Why is the scenario being 
created? These questions should be addressed 
and answered in the outcome.

If the simulation involves a laparoscopic ovarian 
cystectomy, is the facilitator expecting to see proper 
placement of trocars or only the technical aspects of 
the cystectomy itself? If simulating a shoulder dys-
tocia, is the learner expected to demonstrate techni-
cal proficiency for all shoulder dystocia maneuvers 
or just one or two? Or the simulation may involve a 
communication challenge after a maternal death. Is 
the learner expected to provide emotional support 
only or be able to explain the medical details?

The desired outcomes will depend on the pro-
ficiency of the learner, the time, personnel, space 
available for the simulation, and the course direc-
tor or facilitator’s assessment of the most press-
ing educational need.

 The Setting

The setting for the story provides realism – the 
story contains the learning points, and the setting 
should be familiar enough to the learner that the 
next time the learner encounters a similar story, 
she recalls what she learned, in part because the 
setting evokes a memory.

The scenario might unfold in a fully equipped 
simulation center, on an unused clinical unit, or 
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in an empty labor room or operating suite. Along 
with these considerations, a list of needed equip-
ment, supplies, and people is created. It is impor-
tant that this list reflects the desired outcomes. 
For example, simulation of an obstetric hemor-
rhage may be most valuable in the actual labor 
and delivery unit in order to meet the desired out-
come that, for example, staff know where to find 
emergency medications or equipment in their 
native environment. If the desired outcome were 
different  – for example, the demonstration of 
technical skills involved in cesarean hysterec-
tomy – the best setting might be a simulation cen-
ter with higher-fidelity mannequins.

 Learning Objectives

Once the outcome and the setting for the simula-
tion are determined, the learning objectives flow 
naturally. Keep Steven Spielberg’s advice in 
mind – “Audiences are harder to please if you’re 
just giving them effects, but they’re easy to please 
if it’s a good story.” Focus on telling the right story. 
The story, in medical simulation, should shine a 
very bright light on the learning objectives. As the 
scenario is built, learning objectives easily give 
rise to a checklist for the simulation facilitator.

Limit learning objectives to no fewer than 
two, and no more than five, depending on the 
complexity of the clinical scenario and the profi-
ciency of the learner. The learning objectives are 
the specific behaviors expected from the learner.

Consider the learning objectives for a few 
simulation scenarios in obstetrics and 
gynecology:

 – Outcome: demonstrate ability to prioritize and 
delegate tasks while caring for a patient in car-
diac arrest at 35-week gestation.
• Setting: simulation center, high-fidelity 

mannequin, nursing/anesthesia/obstetri-
cian teams participating
 – Learning objectives

 1. Identify pulseless state.
 2. Initiate CPR.
 3. Provide handoff to resuscitation 

team.
 4. Deliver fetus in timely fashion.

 – Outcome: demonstrate ability to place laparo-
scopic trocars for surgical treatment of ectopic 
pregnancy.
• Setting: simulation center, low-fidelity 

anterior abdominal wall model, learner and 
expert facilitator participating
 – Learning objectives

 1. Position patient correctly.
 2. Test laparoscopic equipment prior to 

placement.
 3. Identify anatomic landmarks.
 4. Grasp and position trocars correctly 

for safe placement.
 – Outcome: demonstrate ability to move patient 

quickly to the operating room for emergency 
cesarean delivery for umbilical cord prolapse.
• Setting: labor and delivery unit, nursing/

anesthesia/obstetrician staff participating
 – Learning objectives

 1. Identify prolapsed cord on physical 
exam.

 2. Elevate fetal head.
 3. Communicate situation and plan 

with team.
 4. Move patient to operating room 

without delay.

 Organizing the Scenario

The building blocks of the scenario story include 
the clinical topic, the outcomes, setting, and the 
learning objectives; these inform how the sce-
nario flows. It may be helpful to think of the sim-
ulation in three phases: beginning, middle, and 
end. Each phase should contain an outline of the 
patient assessment findings, the environment, 
and the expected learner actions. The triggers that 
cause movement to the next phase should also be 
identified (this may be a change in the patient’s 
status or a passage of time) [14].

 Setting the Scene: The Beginning 
Phase

The learner enters your story at the beginning 
phase. Anything that has occurred up to the 
moment the learner enters the scenario and begins 
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to provide care, communicating and solving 
problems should be accounted for in the begin-
ning phase. Any equipment needed should be 
identified at the beginning phase as well.

Think of this phase as setting the scene. What 
does the learner need to know and have access to 
in order to play her part? A bedside handoff from 
a colleague may provide the learner with vital 
signs (hypoxia, hypertension), an initial assess-
ment (pain, confusion), or other complicating 
factors (the patient has no support person, the 
surgeon has not answered an urgent page). 
During this phase, the learner begins to immerse 
herself in make-believe, acclimates to the envi-
ronment, and begins to solve problems. This 
phase often lasts no more than 5 min, depending 
on the complexity of the situation and level of 
proficiency of the learner, and it is crucial. 
Skipping this phase may deprive the learner of 
the opportunity to fully understand where she is 
and what is expected of her, causing the learner to 
feel unprepared, unsuccessful, or unfairly judged. 
To fully appreciate this, imagine the challenge of 
a real-life crisis where providers were forced to 
solve problems without any accompanying his-
tory whatsoever.

Imagine the beginning phase of a simple sce-
nario involving a ruptured ectopic pregnancy.

 – Outcome: demonstrate ability to move unsta-
ble patient quickly to operating room for treat-
ment of ruptured ectopic pregnancy.
• Setting: emergency department

 – Learning objectives
 1. Assess vital signs.
 2. Perform physical exam.
 3. Confirm patient is pregnant.
 4. Communicate need to move patient 

to operating room.

The beginning phase of this scenario should 
include a way for the learner to understand the 
setting (e.g., a sign that says “Emergency 
Department”), the initial vital signs (e.g., a moni-
tor display), the identity of the patient (e.g., an ID 
band), and some description of other characters 
in the scenario.

Characters that will have roles in the story 
should be presented and described in the begin-

ning phase. They should be described in enough 
detail so that they become real people and so that 
actions may be anticipated or explained by their 
backstory. The patient is often the principal char-
acter, but others may play an important role in 
achieving the outcome as well. Description of 
characters can sometimes be woven into a script, 
but it does not need to be. A nurse, for example, 
may introduce herself to the learner upon meet-
ing and give a brief background of herself, or a 
learner can be handed a printed role description 
of all of the characters ahead of time.

“The nurse caring for the patient is named 
Susan. Susan is new to her role in the Emergency 
Department, but has 10 years of experience in the 
ICU. Her shift is ending in 20 minutes.”

In this example, a learner would expect Susan 
to know how to clinically respond to critically ill 
patients, to possibly not know the location of 
equipment in the current setting (e.g., an ultra-
sound machine) or procedures for moving 
patients from the emergency department to the 
operating room, and to be tired or rushed because 
it is the end of her shift. These details allow the 
learner to acclimate and adjust expectations 
appropriately in order to solve clinical problems, 
achieve the desired outcome of the scenario, and 
meet learning objectives.

Using the ruptured ectopic scenario, and 
focusing on the last learning objective (expedi-
tiously moving the patient to the operating room), 
the learner may encounter difficulty doing this in 
a timely fashion due to nursing inexperience in 
the emergency department. The beginning phase, 
in telling the story of Susan’s character, creates 
realism and provides a sense of fairness for the 
learner. The fact that Susan does not know how to 
move a patient from the emergency department to 
operating room should not come as a great sur-
prise because the learner has been told that this is 
a nurse who likely lacks specific experience with 
this.

Character background assists the learner in 
exploring how people will respond in a scenario. 
This information should be ready to be provided 
to the learner. All characters should be able to 
answer these questions: What is your back-
ground? Why are you here? What is your current 
emotional state? What do you expect to happen 
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as a result of interacting with the learner? Enough 
information should be provided so that characters 
will respond appropriately as the learner interacts 
with them [18].

Returning to the ruptured ectopic example, 
another character may be the patient’s partner. 
His role description may be provided to the 
learner on paper ahead of time, or may be worked 
in organically to the scenario. In either case, this 
character would be presented in the beginning 
phase and should be able to respond to key 
questions:

What is your background? I am the patient’s 
husband.

Why are you here? I was at work, and I was 
called by my wife’s co-worker to say she was 
being taken to the hospital by ambulance.

What is your current emotional state? Afraid.
What do you expect to happen as a result of 

interacting with the learner? The learner is going 
to explain the plan.

The role of the patient must be described well 
enough for the story to make sense. It should, 
similar to other roles, have details to create real-
ism but be simple enough to avoid distractions 
and confusion. The desired outcome and learning 
objectives will inform the character of the patient. 
For example, if the outcome of the scenario is the 
demonstration of successful prioritization of 
tasks in a pregnant patient experiencing cardiac 
arrest, the role of the patient should account for 
possible risk factors for this complication while 
avoiding superfluous medical facts – it would be 
important, for example, that the patient had 
chronic hypertension but unnecessary and poten-
tially confusing if the patient had recurrent uri-
nary tract infections.

Aschenbrenner et  al. [18] note that role 
descriptions should not be so elaborate that the 
learner is forced to stray away from the intended 
outcomes and learning objectives that are to be 
covered in the simulation. An example of a story 
line that may confuse a scenario is a patient or 
support person for whom English is not a pre-
ferred language. If cultural competence is a 
learning objective, then a role such as this is 
effective. If this has little to do with the objective, 
then a language barrier may actually get in the 
way of the learner’s performance, cause 

 frustration, and make it unnecessarily difficult to 
reach the objective of the scenario.

 Moving the Story: The Middle Phase

The middle phase of the scenario presents the 
learner with the opportunity to solve problems; this 
part challenges the participant to use critical think-
ing and make course-altering decisions. This comes 
together once the clinical topic is chosen, the out-
come of your story is decided, learning objectives 
are clear, the setting is agreed on, roles of charac-
ters are flushed out, and a story is laid out.

The transition from beginning to middle phase 
must be marked by a trigger that is obvious to the 
learner. This may take the form of a change in the 
patient’s vital signs, a concern raised by another 
provider, an argument started by a peer or family 
member, and a phone call with new information – 
any signal that tells the learner that the scenario 
they entered at first, where they were given the 
opportunity to adjust, assimilate, and immerse 
themselves, has now altered course in a way that 
requires some action.

The middle phase is also marked by uncer-
tainty. In order for the learner to solve problems, 
the correct answers must not be completely obvi-
ous. The degree of difficulty is always related to 
the experience level of the learner.

A time estimate for the middle phase should 
be determined in advance. This may be affected 
by room or personnel schedules, availability of 
equipment, or complexity of the clinical topic but 
usually lasts 10–15 min.

Attention to varying learning styles is part of a 
successful middle phase. As much as possible, the 
middle phase should account for those who learn 
best through tactile methods (palpation, manipula-
tion), auditory cues (fetal heart tones, breath 
sounds, verbal explanations), or visual displays (a 
changed facial expression, a pregnant- appearing 
abdomen, a flashing alarm). Learners use all of 
these to incorporate data and formulate their deci-
sion-making. In the middle phase, as the learner is 
confronted with a situation that requires action and 
decision-making, there is  ideally a collection of 
consistent information presented that sends a uni-
fying message about the problem to be solved [15].
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Consider this scenario:
 – Outcome: demonstrate ability to prioritize and delegate tasks while caring for a patient in 

cardiac arrest at 35-week gestation.
• Setting: simulation center, high-fidelity mannequin, nursing/anesthesia/obstetrician teams 

participating
 – Learning objectives

1. Identify pulseless state.
2. Initiate CPR.
3. Provide handoff to resuscitation team.
4. Deliver fetus in timely fashion.

➔ Beginning phase (5 min)

Roles
Learner: resident physician
Patient: 28-year-old para 1 at 35-week gestation. History of chronic hypertension
Patient’s partner: at bedside, called in from work by patient, has had distressing experi-

ences in hospitals before
Nurse: 15 years of experience working on L and D
Rapid response team: available as needed. Includes another nurse, anesthesiologist, and 

respiratory therapist

Equipment
Vital signs monitor
Fetal monitor
Code cart

Patient Assessment
Temp: 98.6 F.
HR = 110 bpm.
RR = 24 per minute.
BP = 160/95.
Oxygen saturation: 97% on 2 L/min by nasal cannula.
Patient comments: “My stomach hurts. I’m bleeding a little. My baby isn’t due for 5 more 

weeks.”

Setting/Environment
Labor and delivery triage room (sign on wall)
Patient on stretcher with pillow under right hip
Patient’s partner at bedside, curious, anxious

“What’s wrong with her?”
“Is the baby okay?”
“Our 3-year-old needs to be picked up from daycare soon.”

Expectations of Learner from Beginning Phase
___ Introduces self to nurse, patient, and partner
___ Asks for handoff from nurse
___ Confirms fetal viability/well-being
___ Reassures patient and partner

____ Advises alternative childcare plan when asked about their 3-year-old child
____ Informs patient and partner of abnormal blood pressure without alarming them
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➔ Trigger to move to middle phase: patient states, “I can’t breathe. I can’t breathe.”
➔ Middle phase

Patient Assessment
Patient is unresponsive.
No palpable pulse.

Setting/Environment
Support person begins shouting and shaking the patient to wake up.
Nurse asks resident what to do.
Monitor alarm sounding.

Expectations of Learner from Middle Phase
___ Verbalizes that the patient is pulseless
___ Initiates chest compressions
___ Calls for help
___ Positions patient for effective chest compressions (firm board, left lateral tilt)
___ Provides SBAR handoff when rapid response team arrives

____ Situation: Patient became pulseless 1 min ago.
____ Background: 35-week pregnant, chronic hypertension.
____ Assessment: possible amniotic fluid embolism, pulmonary embolism, stroke.
____  Recommendation: rapid response team takes over CPR and ACLS, and obstetri-

cian will need to perform cesarean delivery at approximately 4 min.
___ Instructs someone to inform patient’s partner
___ Instructs someone to keep time
___  Relinquishes chest compression duty when rapid response team indicates ability to 

take over
___ Verbalizes need for scalpel and cesarean delivery by 4 min
___ Does not take time to move patient to another location
___  Performs cesarean delivery at approximately 4 min following beginning of pulseless 

state
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 That Is a Wrap: The Ending Phase

The ending phase happens once the learner has 
met, or demonstrated her inability to meet, the 
learning objectives. Learners should be given 
enough time and supportive cues from the facili-
tator in order to meet the objectives; rarely, sce-
narios simply must be terminated if the learner 
demonstrates she is not well suited to the sce-
nario. Scenarios that are planned carefully, with 
attention to appropriate clinical problems, realis-
tic outcomes, familiar settings, flushed-out roles, 
and achievable learning objectives, should not 
end with the learner sensing failure. Remember 
that failure to accomplish the objectives of the 
simulation is a reflection of ineffective planning 
more often than inadequate learner knowledge 
or skills.

The ending phase is marked by a clear 
announcement from a facilitator that the simula-
tion scenario has ended and that the individuals 
involved in the simulation will now debrief, or 
discuss, the experience. The goal is to give the 
learner an opportunity to consider the conse-
quences of her actions.

Debriefing, or reflection, takes place in a room 
separate from where the simulation action has 
occurred, in order to facilitate a psychological 

transition from pretending to reality. A debrief 
should be part of every simulation scenario; it is 
the opportunity for the leader or facilitator to 
make connections between the decisions and 
actions undertaken in the scenario and the prede-
termined outcomes of the script. The styles and 
strategies for the content of debriefs are beyond 
the scope of this chapter.

 Summary

Impactful simulation builds on appropriate clini-
cal topics. These may spring from new evidence, 
changing regulations, advancing technology, 
revised documentation requirements, or a recent 
adverse event. In developing a simulation sce-
nario, the learner should be considered the cen-
terpiece of the story, and the content must be both 
timely and specific for that learner’s level of 
experience. The setting and role descriptions 
should reflect the reality most familiar to the 
learner. The principal outcome of the scenario 
will determine the learning objectives, which are 
action-oriented. The learning objectives create 
the basis for a facilitator’s checklist. Debriefing, 
or reflection, is necessary in order to have a suc-
cessful simulation experience.
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Fig. 3.1 (a–d) Scenario building template

Scenario Building Template

Clinical topic (4 words or fewer): _______________

Domain for Learning (check 1 or 2)

____ High acuity, low frequency diagnosis

____ Communication

____ Protocol compliance

____ Medical-legal challenges

____ Technical proficiency

Outcome of the Scenario (one sentence; the knowledge, skill or behavior the learner will
demonstrate as a result of the scenario: e.g., The learner will be able to compassionately
communicate bad news to a patient.)

Setting:
____ Simulation Center
____ Operating room (in situ)

____ Labor room (in situ)

____ Nursing station

____ Emergency department

____ other (describe): 

Primary Learning Objectives (No fewer than 2, no more than 5 specific behaviors
expected from the learner. Statements should contain no more than 8 words and always
begin with a verb, e.g., Perform directed physical exam, or Explain diagnosis to patient
and family).

1.

2.

3.

4.

5.

Role Descriptions:
Learner(s) experience level and profession:

Confederate staff::
____ Nurse(s)

____ Midwife(s)

____ Physician(s)

____ Rapid response team

____ Operating room personnel

____ Pharmacy:

____ Clergy

Information related to roles (fatigue, psychological state, novice level, distractions):

a
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Patient:
Name:

Age:

Gravidity, Parity:

Pregnant: Yes / No

Medical/surgical history:

Medications:

Allergies:

Social factors:

Psychological state:

Support Person(s)/Family
Name:

Relationship:

Reason for being present:

Expectations of learner (what does this person want the learner to do?):

Psychological state:

Equipment:
____ Mannequin

____ Task trainer

____ IV pump

____ IV fluids

____ IV tubing

____ Foley catheter

____ Laparoscopic instruments

____ Hysteroscopic instruments

____ Vital sign monitor

____ Fetal monitor

____ Fluids

____ Synthetic blood

____ Medication prop

____ Suture material

____ Surgical instruments

____ Code cart

____ Images

____ Audio of fetal heart rate, alarm

____ Documentation forms, chart, EMR 

____ other:

b

Fig. 3.1 (continued)
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Learner set-up checklist (what the learner needs to know to succeed):

____ Participant role description

____ Setting

____ Guidelines and expectations

o This is a safe environment

o Mistakes are expected and encouraged

o Act as naturally as possible

o Have fun while learning

____ Verify completion of pre-simulation requirements (e.g., reading, video)

____ Provide necessary data to begin problem-solving portion of simulation
(e.g., patient’s name, age, initial lab results)

Scenario Timeline:
0 to 5 minutes

Beginning phase

Introduce learner to her role, roles of others, the patient, the setting, guidelines,

expectations, provide necessary data to begin problem-solving 

Trigger (e.g., change in vital signs):

Role of person providing trigger:

5–15 minutes

Middle phase

Learner solves problems and performs tasks  

15–25 minutes

Ending phase

Debrief, reflect

Checklist for Facilitators
The checklist for facilitators is a tool that holds the scenario designers accountable for the
learning objectives and once completed, helps to guide debriefing and reflection.
To create the checklist, begin with the primary learning objectives and determine the
actions that the learner must complete to satisfy each learning objective. These individual
actions make up the facilitator’s checklist.

CHECKLIST:

1. LEARNING OBJECTIVE:

a. Learner is expected to do X to fulfill learning objective

b. _____________

c. _____________

d. _____________

2. LEARNING OBJECTIVE:

a. Learner is expected to do X to fulfill learning objective

b. _____________
c. _____________

d. _____________

c

Fig. 3.1 (continued)
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3. LEARNING OBJECTIVE:

a. Learner is expected to do X to fulfill learning objective.

b. _____________

c. _____________

d. _____________

Example checklist:

Learning objectives:

1. Assess vital signs

2. Perform physical exam

3. Confirm patient is pregnant

4. Communicate need to move patient to operating room

Checklist for Facilitator

____ Learner determines temperature

____ Learner determines heart rate

____ Learner determines respiratory rate

____ Learner determines blood pressure

____ Learner communicates recognition of abnormal blood pressure

____ Learner determines oxygenation status

____ Learner auscultates heart

____ Learner auscultates breath sounds

____ Learner palpates abdomen

____ Learner orders pregnancy test

____ Learner communicates with nurse need to go to operating room

____ Learner or delegate calls operating room and communicates urgency

____ Learner communicates with patient need for urgent surgery

____ Learner consents patient for surgery

____ Patient moved to operating room 

Debrief and Reflect:
____ Explain that the purpose of simulation is to learn, and mistakes are natural and expected.

____ How did the learner(s) and participants feel during the experience?

____ Describe the objectives that were achieved.

____ Did the learners feel that they had the appropriate knowledge and skills?

____ What went particularly well?

____ Where were the opportunities to improve?

____ What do the learner(s) think was the diagnosis?

____ How can we improve this simulation in the future?

d

Fig. 3.1 (continued)
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Essentials of Debriefing 
and Feedback

Emily K. Marko

 Introduction

Facilitating a debrief is one of the most difficult 
skills to acquire in simulation. It is the phase that 
occurs after a simulation when the facilitators 
and learners come together to discuss and reflect 
upon the simulation experience. We often say 
that this is where the magic of learning happens. 
Educational theory supports the fact that when 
learners are guided through reflection, their expe-
rience will be transformed into new knowledge 
ready for application in the next experience. In 
this chapter we will review learning theory and a 
learner-centered approach that is crucial to 
debriefing. There are many methods for facilitat-
ing a debrief and limited evidence-based research 
that would favor one method over another, and 
therefore several debriefing methodologies will 
be highlighted and key themes presented. The 
debriefing methods are driven by the objectives, 
the type of simulation experience, the level of the 
learner, the environment, equipment, and the 
experience of the facilitator. The skilled facilita-
tor uses the debrief to help learners reflect on 
their actions, identify gaps in knowledge and 
skills, reframe their decision-making, and 
improve teamwork. When planning a simulation 

curriculum, the debriefing phase should allow for 
extra time, and a practical rule to follow is at least 
twice the time as the actual simulation. A practi-
cal, structured guide to debriefing will be 
described. Several tools for debriefing and evalu-
ating the facilitator will be highlighted.

E. K. Marko (*) 
Department of Obstetrics and Gynecology, Inova 
Health System, Falls Church, VA, USA
e-mail: Emily.marko@inova.org
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Key Learning Points

• Debriefing occurs after the simulation 
exercise and takes at least twice as long.

• The premise of debriefing is experien-
tial learning theory and reflective 
practice.

• Simulation learning is solidified through 
reflection on action during the debrief.

• Objectives must be clearly stated or 
visually presented.

• There are many methodologies for sim-
ulation debriefing including advocacy- 
inquiry, plus-delta, rapid cycle deliberate 
practice, etc., but all involve structured 
feedback.

• Psychological safety is essential for 
learning in a simulation debrief.

• Diffusion of emotions is critical to allow 
for participants to partake in meaningful 
engagement in a debrief.

• Checklists or protocols are useful tools 
to clinical debriefing.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-98995-2_4&domain=pdf
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 Description/Background

Debriefing originates from the military and is 
used after a mission to collect, process, and dis-
seminate information as well as to determine if 
members are ready to return to duty. Medical 
debriefing is commonly used after a major event 
such as a code, trauma, or patient death. The pur-
pose is to review what went well and identify 
areas for improvement. It also provides health-
care workers an opportunity to talk about their 
emotions. Medical simulation is based on experi-
ential learning theory, and the debriefing phase is 
where significant learning occurs through a pro-
cess of guided reflection.

Experiential learning theory developed by 
Kolb states that “knowledge is created through 
the transformation of experience. Knowledge 
results from the combination of grasping and 
transforming experience.” He designed a four- 
stage learning cycle including “Do, Observe, 
Think, Plan” which highlights reflection and 
analysis [1]. Schön’s work on professional prac-
tice described two important concepts: “reflec-
tion in action” during an event and “reflection on 
action” after an event [2]. These educational the-
ories lay the groundwork for adult learning 
through reflection during a simulation debrief.

Ericsson’s work on deliberate practice pro-
vides the basis for providing learners with multi-
ple opportunities to refine skills. The key is that 
timely and specific feedback is provided between 
repetitions so that the learner may develop skills 
[3]. This concept is most applicable to learners 

developing new skills or moving from novice to 
expert level of skills.

Simulation debriefing of medical teams 
involves reflecting on teamwork and communica-
tion. Team Strategies and Tools to Enhance 
Performance and Patient Safety (TeamSTEPPS®) 
is an evidence-based set of teamwork tools, 
aimed at optimizing patient outcomes by improv-
ing communication and teamwork skills among 
healthcare professionals [4]. It was developed by 
the Department of Defense and the Agency for 
Healthcare Research and Quality to integrate 
teamwork into practice. The tools and strategies 
as well as the entire curriculum are publically 
available and have been implemented widely 
through federal agencies and healthcare and aca-
demic institutions. The simulation debrief may 
be enhanced by reviewing examples of and 
opportunities for incorporating TeamSTEPPS® 
tools and strategies into clinical practice.

 Evolving Evidence: Debriefing 
Methodologies

A significant work over two decades in the field 
of simulation debriefing has been done by Rudolf 
et al. [5] The focus of their work is on reflective 
practice and using good judgment when exercis-
ing a debrief. Rudolf’s debriefing model involves 
three phases: determining the conceptual frame-
work of the learner, providing respectful perfor-
mance evaluation, and using advocacy and 
inquiry to help the learner improve. These meth-
ods help promote the psychological safety that is 
necessary for healthcare workers to participate in 
a simulation exercise. By using the advocacy and 
inquiry method, the skilled simulation debriefer 
identifies actions that are questionable, helps the 
learner find cognitive frames or beliefs that 
caused the actions, and illuminates unintended 
consequences of these actions.

Others have provided us with a blended 
approach to debriefing by promoting excellence 
and reflective learning in simulation (PEARLS) 
[6]. Facilitators are often hesitant to provide criti-
cal feedback because of perceived negative 
effects on the learner. Eppich and Cheng devised 

• Feedback to learners needs to be spe-
cific and depersonalized.

• Teamwork debriefing is aided by 
TeamSTEPPS® concepts and tools.

• Challenges to facilitating a debrief 
may be addressed by multiple strate-
gies such as “parking lot issues” and 
co-debriefing.

• Facilitating a debrief requires skill and 
practice.
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a scripted approach to debriefing divided into 
four phases: reactions, description, analysis, and 
summary phases [6]. The reactions phase allows 
for emotional decompression of all learners. The 
description phase is a brief summary of the events 
and key issues for objectives of the debrief so that 
everyone is on the same page. The analysis phase 
can be done through learner self-assessment of 
what went well and what did not (plus-delta 
method), directive feedback on specific behav-
iors, or focused facilitation using the advocacy- 
inquiry method. The summary phase reviews the 
objectives and summarizes key learning points. 
The PEARLS framework and debriefing script 
allow for a standardized structure for facilitators 
at varying levels of expertise.

The American Heart Association (AHA) and 
the Winter Institute for Simulation Education and 
Research (WISER) collaborated to develop the 
structured and supported debriefing that is a 
learner-centered process for debriefing in three 
phases: gather, analyze, and summarize (GAS) 
[7]. This method is commonly used by the AHA 
for advanced cardiac and pediatric advanced car-
diac life support program debriefing. It involves 
active listening to participants as they narrate 
their perspective of the simulation. This is fol-
lowed by facilitated reflection with the aid of the 
recording of events and reporting observations. A 
summary phase reviews lessons learned.

Debriefing for Meaningful Learning (DML) 
by Dreifuerst uses the Socratic method of ques-
tioning to uncover the thought process related to 
action. Probing the assumptions, rationale, and 
consequences helps learners to reflect in, on, and 
beyond the simulation [8].

Another structured debriefing hybrid tool 
called TeamGAINS was developed by Kolbe 
et  al. [9] It integrates three approaches: guided 
team self-correction, advocacy-inquiry, and 
systemic- constructivist techniques. The latter 
involves circular questions and a view from out-
side by a “reflecting team” at the interactions of 
participants. This is useful when larger groups are 
involved in simulation events and some are able to 
observe and provide their input. The steps in 
TeamGAINS involve a reactions phase, clarifying 
clinical issues, transfer from simulation to reality, 

reintroducing the expert model, and summarizing 
the learning experience. The authors were able to 
demonstrate improved psychological safety and 
inclusiveness using these methods.

The anesthetists nontechnical skills (ANTS) is 
a framework of four key skills categories: situa-
tion awareness, decision-making, task manage-
ment, and teamwork/leadership [10]. It uses a 
four-point behavior rating scale for each category 
of the framework. The ANTS tool is used in sim-
ulation debriefing and in the workplace for pro-
viding constructive feedback. This tool has been 
disseminated worldwide for anesthetists.

“Rapid Cycle Deliberate Practice” is a debrief-
ing and feedback methodology coined by Hunt 
et  al. based on Ericsson’s work on deliberate 
practice [11]. Facilitators rapidly cycle between 
deliberate practice and directed feedback until 
skill mastery is achieved. It was developed for 
resident learning and applies the coaching prin-
ciples of directed feedback followed by repetitive 
practice in order to maximize muscle memory 
learning in a short period of time. Simulations are 
interrupted for deviations from the gold standard 
then repeated until done correctly. Psychological 
safety and expert coaching were essential. These 
techniques resulted in improved mastery of pro-
cedural and teamwork skills for novice learners.

In summary, the main themes for debriefing a 
simulation include ensuring psychological safety, 
allowing for emotional decompression so that 
learning can occur, providing opportunities for 
all learners to participate, using methodology of 
reflective practice, promoting clinical expertise 
through practice, and optimizing teamwork and 
communication.

 How to Implement: A Practical 
Guide to Debriefing in Simulation

Incorporating the extensive work of others, a 
practical guide to simulation debriefing in a sys-
tematic manner is presented here. In obstetrics 
and gynecology simulation programs, specific 
skill expertise and teamwork and communication 
are essential components of learning. The nature 
of our specialty is one of the high emotions as 
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well as rapid, coordinated team actions during 
emergencies. Therefore this practical guide 
addresses several key components of the obstet-
rics and gynecology simulation debrief. Table 4.1 
summarizes the structure, and Table 4.2 lists best 
practices.

 Address Learning Climate

Plan the location for the simulation debrief. 
Moving the group to another location may be 
beneficial when a simulation exercise involved 
significant action and emotion. This helps learn-
ers to decompress as they transition to a new 
environment. Address the learning climate by 
making sure that learners are all seated around a 
table or in a circle and at the same physical level. 
Limit distractions by silencing pagers and cell 
phones. The use of video debrief works well in 
this setting where everyone is able to view the 
simulation video.

If debriefing in the simulation room, have the 
learners move into a circle seated or standing so 
that everyone is on an equal physical level. The 
advantages of debriefing in the simulation room 
are that specific tasks may be demonstrated or 
repeated where the equipment is readily at hand. 
Co-debriefing works best if the facilitators are on 
opposite sides, so they can maintain eye contact 
and be part of the group.

It is very useful to have a board, tripod, or 
paper on a clipboard marked as “Parking Lot 
Issues.” Prepare the group to write down con-
cerns that are brought up during the debrief that 
have to do with systems or operations that cannot 
be adequately addressed during the debrief and 
need further attention from other leaders. The 
facilitator may defer issues that distract from the 
team debrief and return with recommendations 
from leadership at a later time.

 Diffuse Emotions

As soon as possible, diffuse the emotions. 
Experiential learning involves an emotional 
response to the actions, and learners coming out 

of a simulation exercise often experience a range 
of emotions. In order for them to enter the reflec-
tive phase of debriefing, the emotions need to be 
settled down. One way to do this is to ask every-
one how they are feeling. Some learners will 
immediately speak, and others may remain quiet. 
Each participant should be encouraged to con-
tribute. It is important to validate feelings and 
provide reassurance that in simulation we expect 
mistakes to happen. Reinforce psychological 
safety and “Vegas rules.” These are the rules of 
engaging in simulation and are usually discussed 
at the pre-brief. Participants are informed that the 
mistakes that inevitably happen in simulation 
exercises are not to be recorded or discussed out-
side of the simulation program. Set the agenda 
for the debrief by focusing on the objectives of 
the simulation.

 Discuss Objectives of Debrief

Providing an outline and objectives of the debrief 
is important for learner participation and setting 
expectations. State that time will be allotted to 
reviewing any clinical issues followed by the 
majority of the debrief being spent reflecting on 
teamwork and discovering gaps in knowledge, 
skills, or attitudes. Engage learners by having 
them contribute to and agree upon the objectives 
of the debrief.

 Clinical Debrief

Learners will often want to discuss clinical 
issues, and it is a good idea to address these early 
in the debrief. Using a clinical checklist helps to 
focus this part of the discussion. During the sim-
ulation, the facilitator may use the checklist or 
assign an observer to mark expected tasks based 
on standards of care. Clinical checklists and vali-
dated performance assessment tools are readily 
available through national organizations such as 
the American College of Obstetricians and 
Gynecologists patient safety checklists [12], 
patient safety bundles [13], and MedEdPortal 
[14]. The facilitator should also document spe-
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Table 4.1 Structured debriefing guide for obstetrics and gynecology simulation faculty

Component Description Sample statements Suggested time
Learning 
climate

Move to a debriefing area that 
is conducive to group 
discussion
Bring checklists and/or video 
review
Set up “parking lot issues” 
chart

Let’s gather around this area and talk about the 
simulation; please silence your phones and pagers.
If we come across issues that need to be taken to 
leadership or operations, then we will write them 
down here

1–2 minutes

Diffuse 
emotions

Allow everyone to express 
their emotions about the 
simulation exercise,
validate emotions,  and 
reinforce psychological safety 
and “Vegas rules”

Simulation often invokes a variety of emotions, how 
are you feeling at this time? Everyone is well 
trained and trying to do their best for their patient. It 
is common to feel emotion after an event such as 
this. Remember that simulation is a safe 
environment where we come together to learn as a 
group. What happened here in simulation stays here. 
We destroy any videos that were recorded unless 
you give us permission to keep them

3–5 minutes

Objectives Provide an agenda for the 
debrief
Review the objectives of the 
simulation that were stated in 
the brief
Ask participants if there are 
any other objectives they 
would like to address

For the next 20–30 minutes, we are going to review 
our simulation exercise and everyone will be asked 
to provide their input. We will spend the first few 
minutes going over any clinical issues or skills and 
then spend the rest of our time reflecting on our 
teamwork and communication during this event.
Let’s review the objectives for the simulation…is 
there anything else anyone would like to add?

3–5 minutes

Clinical 
debrief

Use a validated checklist or 
protocol, and have the group 
review the steps to discover 
gaps in knowledge or skills
Provide expert feedback with 
deliberate practice as needed 
for specific clinical tasks
Review use and availability of 
medical equipment

Let’s look at our checklist/protocol…was there 
anything we missed? What could have helped us 
remember?
Does anyone want to review or practice a skill? (Or 
let’s take a moment to review this skill…)
Was there any equipment that was not available?

10–15 minutes

Teamwork 
debrief

Use open-ended questions to 
initiate reflection and dialogue 
on teamwork
Request each member to 
reflect and communicate about 
their perspective of the 
scenario
Use advocacy-inquiry to 
discover opportunities for 
improvement by reframing
Use video debrief, facilitator 
notes, or a teamwork 
performance assessment

How was our teamwork and communication?
What is your perception of the events in this 
simulation?
Were you missing any information? What 
information would you have preferred to receive?
When you did…I noticed…I’m curious …what 
were you thinking about at that time?
Let’s provide examples of TeamSTEPPS® concepts 
and tools that were used today and see if there were 
any opportunities…

15–20 minutes

Summary 
and closure

Review objectives and key 
learning points
Have each participant state 
one take-away lesson learned
Repeat simulation if time 
permitting
Document “parking lot 
issues,” and assure follow-up
Thank everyone for 
participating, and invite them 
to future simulations

Let’s go back to our objectives, and see if we 
covered all of them…
Please state one take-home point from today’s 
simulation
Let’s use the lessons learned and repeat the 
simulation.
Are there any other issues you would like us to 
address with leadership?
Thanks for playing, hope to see you next time

5–10 minutes
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cific clinical issues on paper or tag video during 
the simulation and refer to these. Review any 
issues related to medical equipment use or avail-
ability. Ask the learners if they have any clinical 
questions, and address them at this time. This is 
also a good opportunity for coaching through 
rapid cycle deliberate practice for clinical skills 
and coordinated teamwork required during emer-
gency events.

 Teamwork Debrief

Facilitators will debrief with the method that they 
are most comfortable. Advocacy-inquiry, plus- 
delta, and facilitated reflection are a few exam-
ples described earlier in this chapter. An important 
aspect of the team debrief is to use the term “we” 
such as “how well did we work as a team?” This 
reinforces team actions and communication. 
When addressing specific teamwork skills, it is 

helpful to focus on TeamSTEPPS® concepts. 
Posters or cards describing the acronyms and 
concepts of TeamSTEPPS® such as in Table 4.3 
are useful visual aids during this phase of the 
debrief. Allow each person to speak about how 
they felt in their role during the simulation and if 
there was any information that they were missing 
or needed clarified. Suggest or have team mem-
bers suggest TeamSTEPPS® concepts or tools 
that would have made the teamwork and commu-
nication more effective.

 Summary and Closure

As the time approaches for the conclusion of the 
debrief, summarize concepts that were learned. 
This is a good time to review the objectives of the 
simulation and how they were met. The facilita-
tor may want to list the key principles learned 
during the debrief or have each participant state 

Table 4.2 Simulation debriefing best practices

Always do a debrief after a simulation, and try to do it as soon as possible
Plan the debrief to be two to three times the amount of time as the actual simulation
Address the learning environment both physically and emotionally
State or display the ground rules of simulation during the debrief; basic assumptions that everyone is well-trained 
and wants to do their best for patient care, psychological safety, and “Vegas rules”
Use a structured format for debriefing
Provide objectives stated in the simulation brief
Make sure to diffuse emotions prior to debriefing to move participants into learning mode
Make sure each participant has a chance to reflect and talk
Let participants do most of the talking, and avoid giving a lecture
Address any clinical skills or protocol checklist items early in debrief
Use a checklist or protocol for performance assessment
Focus most of debrief on teamwork and communication because this is where most patient safety events occur
Use expertise to provide specific feedback and not just “good job everyone”
Participants must be encouraged to reflect during the debrief for learning to occur
The use of video is powerful but must ensure psychological safety (video will be destroyed, etc.)
Focus on 5–8 objectives in the debrief; not everything can be debriefed
“Parking lot issues” on a clipboard or tripod help to defer issues that cannot be resolved in the debrief but will be 
addressed and followed up at a later time
Relate events in the simulation to real life at every opportunity
Encourage learners not to leave a simulation having incomplete knowledge or skills; repeat, do rapid cycle 
deliberate practice, or set up a time for repeated simulation
If time permits, let the participants repeat the simulation, so they leave with doing it “the right way”
Always thank learners for participating and welcome them back to simulations in the future
Provide value to time spent in simulation by following up with articles, checklists, or protocols provided to learners 
based on identified performance gaps
Facilitators must acquire and practice skills in debriefing
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their take-home points. Ensure that any “parking 
lot issues” are documented, and provide the 
group with assurance that items will be provided 
to the appropriate leaders as well as a follow-up 
communication. At the closure of the debrief, it is 
always a nice gesture to thank everyone for their 
participation and invite them to return for future 
simulation programs. If time permits, many facil-
itators prefer to repeat the simulation in order for 
learning concepts to be reinforced and for partici-
pants to leave the simulation feeling they per-
formed “the ideal way.”

 Examples of Debriefing Assessment 
Tools

There are a number of debriefing tools and check-
lists available to facilitators. Several are high-
lighted here. These include performance 
assessments of debriefing by raters and students 
and self-evaluation.

The Debriefing Assessment for Simulation in 
Healthcare (DASH©) tools were designed by the 
Center for Medical Simulation [15]. It is a six- 
element behaviorally anchored rating scale that 
provides feedback on evidence-based debriefing 

behaviors of the simulation facilitator. There are 
three versions of the tools: rater, instructor, and 
student (Figs.  4.1, 4.2, and 4.3). The DASH© 
tools are useful for faculty development in the 
skills of debriefing which take years of practice 
to become competent.

Six Elements of the Debriefing Assessment

Element 1  – Establishes an engaging learning 
environment

Element 2  – Maintains an engaging learning 
environment

Element 3 – Structures the debriefing in an orga-
nized way

Element 4 – Provokes an engaging discussion
Element 5 – Identifies and explores performance 

gaps
Element 6 – Helps a trainee achieve/sustain good 

future performance

 Special Circumstances

There are several special circumstances that 
should be addressed in debriefing. Facilitators 
often become passionate about a particular topic 
and can hijack the debrief, which rapidly becomes 
a lecture. Facilitators much be cognizant of this 
pitfall and avoid it by using a structured format 
for the debrief.

When a facilitator notices a critical error that 
would impact patient safety, it is important to 
make this known during the debrief and immedi-
ately remediate. The ultimate goal of simulation 
is to improve patient safety, and despite the need 
for psychological safety, learners need to be cor-
rected if there are performance gaps that may 
lead to patient harm. The facilitator may wish to 
spare the learner embarrassment in front of oth-
ers by remediating in private; however it is more 
likely that other participants would benefit from 
the correction. Focusing specifically on the task 
and not the individual is a good way to address a 
critical error during a group debrief.

Occasionally there are difficult participants 
such as those who hijack the conversation, blame 

Table 4.3 TeamSTEPPS® concept card (Agency for 
Healthcare Research and Quality (AHRQ) http://team-
stepps.ahrq.gov/)

Concept Definition
SBAR Situation, Background, Assessment, 

Recommendation
Call-Out Communicate critical information
Check-back Closed-loop communication between 

sender and receiver
IPASS Introduction, Patient, Assessment, 

Situation, Safety Concerns
Brief Short planning session prior to start
Huddle Team regroup to establish awareness 

and plan
Debrief Informal meeting to review team 

performance
Two- 
challenge 
rule

Assertively voicing a concern at least 
two times to ensure it has been heard

CUS I’m Concerned; I’m Uncomfortable; 
This is a Safety Issue!

4 Essentials of Debriefing and Feedback
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Fig. 4.1 (a, b) DASH© tool for rater [16]. (Copyright 2018 Center for Medical Simulation, Inc., Boston, MA, USA, 
https://harvardmedsim.org/. All rights Reserved, used with permission)

a
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b

Fig. 4.1 (continued)
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Fig. 4.2 (a, b) DASH© tool for instructor [17]. (Copyright 2018 Center for Medical Simulation, Inc., Boston, MA, 
USA, https://harvardmedsim.org/. All rights Reserved, used with permission)

a
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b

Fig. 4.2 (continued)
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Fig. 4.3 (a, b) DASH© tool for student [18]. (Copyright 2018 Center for Medical Simulation, Inc., Boston, MA, USA, 
https://harvardmedsim.org/. All rights Reserved, used with permission)

a
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b

Fig. 4.3 (continued)
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others, or refuse to participate. The skilled facili-
tator learns to read these signs and adjust the 
debrief accordingly. Steering the conversation 
away from hijackers, using “parking lot issues” 
boards, asking each participant to speak, and 
depersonalizing the discussion points are strate-
gies that facilitators often use to help diffuse dif-
ficult situations.

Co-debriefing has its benefits and challenges. 
For interprofessional educational programs it is 
beneficial to have co-debriefers that can provide 
expertise to the learner groups. For example, phy-
sicians and nurses may be able to provide tips in 
practical skills and model professionalism in team 
behavior while co-debriefing. Best practices in 
co-debriefing include planning ahead, clarifying 
roles and methodology, common objectives, com-
paring notes on simulation observation, maintain-
ing eye contact and strategic positioning during 
the debrief, asking questions through open nego-
tiation, and conducting a co-facilitator debrief.

 Summary

Debriefing in healthcare simulation is essential to 
learning but one of the most difficult components 
of a simulation. Learning achieved through simu-
lation has improved retention due to the debrief-
ing. Becoming a skilled facilitator takes significant 
expertise, patience, and practice. Debriefing is 
well grounded in educational theory including 
experiential learning and reflective practice. 
Active listening and a structured approach are 
best practices in debriefing. Though methodolo-
gies in debriefing may vary, the common themes 
include psychological safety of the learners, diffu-
sion of emotion, standards of expertise, reflection 
and reframing, repeated practice, and optimizing 
teamwork dynamics. The purpose of simulation 
in healthcare is the guiding principle of improved 
patient safety. Debriefing solidifies this concept 
by identifying the gaps, finding the causes, and 
improving the healthcare team’s knowledge, 
skills, and attitudes.
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Communication and Teamwork 
Training in Obstetrics 
and Gynecology

Christopher G. Goodier 
and Bethany Crandell Goodier

 Introduction

Teamwork in healthcare is inherently interdisci-
plinary. Labor and delivery units are staffed with 
nurses, patient care technicians, delivering pro-
viders, and anesthesiologists. Often other spe-
cialists such as pediatric providers (physicians 
and nurses) as well as respiratory therapists are 
needed. In the late 1990s, the Pew Health 
Professions Commission released an analysis 
recommending interdisciplinary competence in 
all medical professionals. The report noted that 
with interdisciplinary team training, resources 
are used efficiently, mistakes are minimized, and 
valuable expertise is maximized [1].

Outside of healthcare, especially in aviation 
and the military, there has been research that sug-
gests teams working in high-risk and highly 
intense arenas make fewer mistakes than indi-
viduals in the same setting. Highly effective 
teams improve overall task-specific performance 
by exhibiting qualities such as flexibility and 
adaptability, as well as resistance to stress [2, 3].

 Background

Patient safety and medical errors have come to 
the forefront of healthcare since the Institute of 
Medicine released To Err Is Human: Building a 
Safer Health System in 1999 [4]. The Institute of 
Medicine recognized that healthcare was not as 
safe as it should be due to a complex and often 
fragmented delivery model leading to challenges 
in making change, often leading to stagnation. 
The goal was to force change by publicly recog-
nizing the magnitude of the problem, develop 
resources, and set aggressive goals and monitor-
ing systems to improve safety.

The Joint Commission on Accreditation in 
Healthcare Organizations (JCAHO) is an inde-
pendent, not for profit organization founded in 
1951. The mission of the JCAHO is to improve 
healthcare by evaluating healthcare organiza-
tions’ ability to provide safe and effective high-
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Key Learning Points
This chapter focuses on teamwork and 
communication in healthcare by:

• Defining teams and teamwork
• Introducing team training in healthcare
• Utilizing simulation in teamwork 

training
• Building a team-based culture
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quality healthcare. Toward this end, JCAHO has 
set standards and survey processes designed to 
help organizations reduce variation in healthcare 
delivery as well as risk reduction to deliver the 
safest care possible. They identified communica-
tion as the root cause of the majority of sentinel 
events (defined as an unexpected occurrence 
involving death or serious physical or psycho-
logical injury) in hospitals [5, 8]. Specifically in 
obstetrics, there was a sentinel alert published 
that suggested failures of communication and 
organizational culture were associated with 
increased perinatal morbidity [6].

In 2011, the American College of Obstetrics 
and Gynecology (ACOG) put out a call to action 
for quality patient care in labor and delivery. The 
statement acknowledged that childbirth is a 
dynamic process and effective care requires shared 
decision-making and highly reliable teams in 
order to reduce errors, increase satisfaction, and 
improve outcomes. ACOG recognized that highly 
skilled clinical expertise does not equal expert 
teamwork [7]. Because labor and delivery teams 
are often assembled ad hoc due to the nature of the 
work, it is essential that each team member under-
stands his/her role and responsibility to affect the 
best outcome for the patient and her baby.

Despite these reviews, there remain many 
opportunities in medical education to emphasize 
or strengthen this kind of training. In many 
instances clinicians, especially clinicians in train-
ing, do not typically receive team-based skills 
training during the course of their education. 
Communication and teamwork are nontechnical 
skills which supplement the technical skills 
required to deliver care safely and effectively. In 
medicine we reward individual accomplishment 
and clinical excellence but rarely reward group 
skills or collaboration. While communication 
skills are taught, they often focus on patient inter-
viewing to develop a differential diagnosis rather 
than communication among team members. In 
addition, nurses and physicians are trained sepa-
rately, and the communication skills emphasized 
in these trainings are different. McConaughey 
acknowledges that “physicians learn a concise, 
headline, problem-focused approach whereas 
nurses use narrative, descriptive language often 

careful not to diagnose” [8]. She argues for a 
standardized communication process that leads 
to shared goals, mutual understanding, and com-
mon frame of reference to minimize opportuni-
ties for miscommunication. We contend that not 
only should the process be standardized but also 
integrated with formal communication and team 
training across the education continuum.

 Teams and Team Development

While the definition of teams varies across con-
texts and disciplines, it is generally assumed that a 
team is two or more individuals working together 
toward a shared goal. Manser defines teams as 
“two or more individuals who work together to 
achieve specified and shared goals, have task spe-
cific competencies, and specialized work roles, 
use shared resources, and communicate to coordi-
nate and adapt to change” [9]. Ilgen further distin-
guishes the difference between a team and a group, 
arguing that while groups “may be comprised of 
autonomous individuals working concurrently on 
some task or goal, teams represent a system of 
interconnected individuals with unique roles, 
working collaboratively to attain a common goal” 
[10]. In healthcare, teams are often physician-
directed and hierarchical but require the delibera-
tive participation and interaction of multiple 
members including a wide variety of healthcare 
professionals, patients, and caregivers. Compared 
to other industries, healthcare teams often work 
under conditions that change frequently. In many, 
but not all clinical scenarios, teams may be assem-
bled in an ad hoc fashion. The situation may 
require a dynamically changing membership that 
must work together for a short period of time con-
sisting of different specialty areas. In the team lit-
erature, such teams are known as “action teams.” 
Action teams consist of members with specialized 
skills who must improvise and coordinate their 
actions in intense, unpredictable situations [11]. 
As teams form, communication among members 
creates and sustains team structures and processes. 
It is especially critical to attend to the ways these 
teams form and the patterns of interaction that 
emerge [12].
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While not all scholars endorse the stage model 
of group development, most agree that high-per-
forming teams tend to cycle through some varia-
tion of Tuckman’s model of group development. 
In stage one (forming), team members are brought 
together to form a structural group, but they may 
lack confidence in one another, the goals of the 
team, or a sense of shared vision [13]. In stage 
one, members seek information about roles, 
expectations, and intended outcomes. In stage two 
(storming), the group becomes more familiar with 
one another, clarifies roles, and may address past 
conflicts which might limit future effectiveness. 
In stage three (norming), members gain experi-
ence working together as a team, form opinions 
about the strengths and weaknesses of each mem-
ber, and clarify roles. The final stage (performing) 
is characterized by peak performance; group 
members trust one another explicitly, demonstrate 
shared decision-making, open communication, 
and have relational and professional knowledge 
of one another based on previous experiences 
working together as a team. While all teams move 
in and out of these stages based on contextual fac-
tors, static teams tend to remain in “performing 
mode” longer than ad hoc teams because they 
have established trust, confidence in one another, 
and a sense of shared goals and processes [13]. 
Put simply, static teams know what to expect of 
the situation and one another. Action teams, 
whose memberships change often, have to cycle 
through these stages (in some variation) each time 
the members change making it more challenging 
to reach peak performance levels. These teams 
benefit from increased opportunities to build 
interpersonal competence, strengthen relation-
ships, and build trust. Communication skills train-
ing and simulations provide opportunities for ad 
hoc or action teams to work through these early 
stages in low-risk circumstances.

 Teamwork and Communication 
in Healthcare

The Institute of Medicine recommended that the 
healthcare industry adopt an approach, already in 
place in the aviation industry, known as crew 

resource management (CRM). The concept uti-
lizes a didactic approach to improve outcomes by 
focusing on safety and effectiveness by enhancing 
communication and collaboration. CRM relies on 
strong leadership breaking down barriers to com-
munication and empowering each team member 
to enhance cohesion. While the concept of CRM 
is beyond the scope of this chapter, it can be an 
integral step to improve communication and col-
laboration among healthcare team members 
working together to improve patient safety [14].

In November 2006, the Agency for Healthcare 
Research and Quality (AHRQ), in collaboration 
with the Department of Defense, released an evi-
dence-based teamwork system called Team 
Strategies and Tools to Enhance Performance and 
Patient Safety (TeamSTEPPS™) as the national 
standard for team training in healthcare. 
Information can be found at the following web-
site https://www.ahrq.gov/teamstepps/index.
html. ACOG, in Committee Opinion #447 on 
patient safety in obstetrics and gynecology, rec-
ognized the importance of teamwork training and 
identified TeamSTEPPS™ as a way to increase 
awareness and enhance communication to 
improve patient safety [15].

Based on over 30 years of research, the 
TeamSTEPPS™ training program focuses on:

• Team Structure: the components of the team 
or teams that must be assembled to ensure 
patient safety

• Communication: the exchange of information 
among team members

• Team Leadership: the ability to coordinate 
among team members, secure resources, help 
others understand actions needed

• Situation Monitoring: the process for scan-
ning and assessing situational elements to 
gain information understanding or to maintain 
awareness to support functioning of the team

• Mutual Support: anticipating and supporting 
other team members’ needs through accurate 
knowledge about their responsibilities and 
workload

In a study published in the Journal of 
Perinatology, Thomas et  al. performed a ran-
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domized trial looking at teamwork training and 
impacts on neonatal resuscitation. They identi-
fied that approximately 30% of standard neona-
tal resuscitation steps are either missed or not 
performed correctly and that team training 
resulted in improved team behaviors [16].

While team training has been shown to 
improve team behaviors, it is often taught via tra-
ditional didactic lectures which leave it up to the 
individual learner to apply the concepts in their 
day-to-day activities. Simulation has been used 
for decades in other industries and has been 
increasingly adopted in healthcare as a bridge to 
apply these tools in clinical scenarios.

The Joint Commission Journal on Quality and 
Patient Safety published a report on teamwork and 
communication on obstetric birth trauma and found 
a statistically significant and persistent improve-
ment in perinatal outcomes utilizing simulation in 
addition to didactic training [17]. They recognized 
that while team training can improve teamwork, 
simulation guides decision-making through inter-
active multidisciplinary collaboration. This pro-
spective study compared three scenarios, a control 
with no intervention, didactic training only, and 
didactic training augmented with simulation exer-
cises. The primary outcome chosen was perinatal 
morbidity and mortality using a Weighted Adverse 
Outcome Score (WAOS). In addition they looked 
at a perceived culture of safety as measured subjec-
tively by a Safety Attitudes Questionnaire (SAQ). 
There was a 37% improvement in weighted perina-
tal outcome (WAOS) in the group that utilized both 
didactic training and simulation exercises from pre-
intervention to post-intervention measurements. 
The perception of safety did not show significant 
improvement, however [17]. This study argues for 
dual modality, including experiential exposure 
with simulation training to improve outcomes.

 Teamwork and Simulation

In April of 2011, ACOG published a committee 
opinion entitled “Preparing for Clinical 
Emergencies in Obstetrics and Gynecology.” The 
use of drills and simulation was identified to 
address “the principle that standardized care can 

result in safer care” [18]. Team drills, high fidel-
ity simulation, and in situ simulation can identify 
common errors and deficiencies in communica-
tion and aid in the identification and assigning of 
roles and personnel. Practicing for both common 
and uncommon events allows experiential learn-
ing in a fluid environment and the practice of 
communication among providers. Protocols, 
workflows, and emergency supply needs can be 
identified, and the most efficient processes can be 
developed to aid in accurate and effective care 
delivery in a low-stakes environment.

Notably, research suggests that teams whose 
work is fairly standardized experience less role 
confusion requiring less directive leadership 
styles with implicit direction. Simply put, every-
one understands their role and how their work 
contributes to progress toward the goal. In urgent, 
emergent, or rare scenarios, the team requires a 
strong sense of structure, explicit directions, and 
more directive leadership behavior [19–22].

Simulation can bring together multiple stake-
holders and foster building trust, clarify roles, 
and enhance shared decision-making. These team 
development opportunities create a shared frame 
of reference for those who participate in them 
regardless of team membership which creates 
certainty and reduces communication errors 
when they are assembled ad hoc in high-stakes 
situations. The process described below offers 
one such model for directive leadership with 
explicit role identification and process mapping. 
When practiced repeatedly in simulations, it cre-
ates a shared mental model and a common frame 
of reference for managing these scenarios in real-
life situations [19, 22].

Problem Identification The initial provider 
(regardless of his/her role) should acknowledge 
the problem, assess the situation, determine what, 
if any, additional resources are necessary (e.g., 
staff, medications, equipment, etc.), and call 
those items/individuals to the room.

Attend to the Patient While awaiting additional 
resources or actions, explain to the patient the 
current situation and what steps are being taken 
to resolve the problem. Ensure that the care space 
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is clear of additional distractors (e.g., visitors, 
nonessential personnel).

Organize the Team Once the physician is pres-
ent, the problem should be clearly stated. The 
Institute for Healthcare Improvement and the 
Joint Commission both support the use of SBAR 
(situation, background, assessment, and recom-
mendation) as a form of structured communica-
tion. The initial provider should clearly and 
briefly define the situation; then provide clear, 
relevant background information that relates to 
the situation; and then provide an assessment and 
what he/she needs from the individuals on the 
team. SBAR is especially important in urgent or 
high-acuity situations where clear and effective 
interpersonal communication is critical to patient 
outcomes. This provides a consistent language 
and framework to ensure effective communica-
tion and transfer of information.

Assign Roles The leader should restate the prob-
lem and clearly identify roles while determining 
if additional resources are required.

Close the Loop Once specific orders are placed 
(testing, labs, imaging, etc.), closed-loop com-
munication should be utilized by restating the 
orders to minimize errors. Ask for questions and 
encourage continued cross talk. The briefing 
leader should ask for any questions regarding the 
patient and procedure just discussed and encour-
age team members to continue to speak up if they 
have any questions or concerns during the proce-
dure or to report on progress.

Reassess The team leader should reassess the 
situation once orders have been completed and 
results are reviewed to determine if resolution or 
improvement has occurred. Team members 
should feel empowered to ask questions and add 
information as needed.

Communicate with the Patient The patient 
(and/or patient’s family) should be informed of 
the findings and treatment, as well as if the 
problem is resolved or ongoing and what the 
next steps are.

Debrief An essential component of effective 
teams and patient safety is debriefing in which 
performance feedback can be provided. This 
includes what went well and what could be 
improved upon.

Be sure to acknowledge that the debrief pro-
cess allows us to understand one another’s per-
spective and frame of reference. Doing so 
regularly helps to build teamwork and communi-
cation skills. Were roles clear? Was communica-
tion effective throughout? What went well? What 
should improve? In simulated environments, the 
use of checklists or frequency charts can be uti-
lized to determine if appropriate actions were 
taken and reinforce the use of common language, 
behavior, or action that was performed. Multiple 
authors have addressed both the importance of 
debriefing and specific strategies to promote its 
effectiveness [23–25].

It is important to note that while team mem-
bers should attend to the verbal elements of pro-
cess described above, they should also attend to 
the nonverbal aspects of their message. 
Communication research suggests that a signifi-
cant portion of what is remembered or conveyed 
in all interactions is nonverbal, conveyed through 
eye contact, body language, tone of voice, as well 
as pace and volume of speech [26]. Throughout 
the interactions described above, all participants 
should speak clearly and calmly, establish and 
maintain eye contact when speaking, and make 
sure there are no physical barriers limiting 
communication.

As an example of the framework described 
above, a simulation of a vaginal delivery that 
results in a shoulder dystocia may proceed as 
shown in Box 5.1:

 Where Should Simulation Training 
for Teamwork Training 
Be Performed?

Simulation training can occur at the location of 
the learner (in situ) or in a dedicated training cen-
ter. Deering et  al. note that each has unique 
advantages and disadvantages [27]. Dedicated 
simulation centers offer a controlled, standard-
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ized environment with skilled trainers and techni-
cians to offer the most seamless experience with 
minimal complications. They often have dedi-
cated AV equipment allowing for detailed feed-
back. Disadvantages include an artificial 
environment that may not explicitly highlight or 
identify process or communication barriers 
which is where in situ drills have a distinct role. 
In addition it is often challenging to get staff to 
go off-site given busy patient care environments. 
Attention should be given to the optimal way to 
ensure staff from all shifts and representatives 
from each discipline have the opportunity to par-
ticipate and learn.

 Building a Culture of Teamwork

Healthcare organizations emphasize patient 
safety through teamwork. Effective teamwork 
does not occur as a result of placing people 
together when a problem arises. Teams require 
competent members who utilize a common set of 
tools and training to improve performance [28]. 
In order to adopt a collaborative, interdisciplin-
ary model of teamwork, there needs to be signifi-
cant buy-in from the institutional leadership, 
including the identification of a champion. 
Resources, training, and time need to be allo-
cated to optimize successful implementation. 

Box 5.1 Example Simulation

Delivering provider – We have a shoulder dystocia. Nurse A we need to call 
additional help to the room. Please call additional resources (nurse(s), patient 
care tech, additional physician, etc.) as well as notify pediatrics. Please mark 
the time and ensure there is a stool available.

Problem Identification

Ms. X, your baby has not been delivered due to one of the shoulders being 
positioned behind a bone in your pelvis. I would like you to stop pushing, 
remain calm, and carefully listen to the instructions we provide so that we can 
deliver your baby. Additional resources will be arriving to help. (Visitors may 
need to leave the room to allow for space.)

Attend to the patient

We have a shoulder dystocia. The head was delivered “x” seconds ago. This is 
Ms. X and it is her first baby. She has diabetes and the estimated fetal weight 
was 7 pounds. I would like to place the patient in McRobert’s position and 
utilize suprapubic pressure to try and resolve the problem.

Organize the team

Nurse A and B will you please place the patient in McRobert’s position. Nurse 
B please apply suprapubic pressure in “x” direction. Patient care tech please 
call out the time in __ increments. Please ensure that the pediatric resuscitation 
equipment is available, and if not, please ask “x” to gather it, while we await 
the pediatricians.

Assign roles

Nurse B confirms the position for suprapubic pressure with the delivering 
physician. The patient care tech acknowledges the time from onset of 
shoulder dystocia and confirms the equipment request. Time is called out 
every __ seconds.

Close the loop

The physician notes that the anterior shoulder has/has not resolved after the 
initial maneuvers and states this to the team. Additional instructions are 
provided as a next step. Team members should feel empowered to speak up 
with any concerns.

Reassess

Ms. X, the problem has been resolved, and I need you to push again, and you 
will deliver your baby. Once delivered we will assess your baby to ensure he/
she is healthy and vigorous, and the pediatric team will be here to assist us.

Communicate with the patient

The physician leads the debriefing episode. How do you all think the simulation 
went? Did we recognize the problem? What steps did we take to resolve the 
problem? Were there any stumbling blocks to success? What ideas do you have 
to improve for the next event? Remember, our goal is to review all aspects of 
the event to find opportunities for improvement.

Debrief
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The champion should be empowered to seek 
opportunities to constantly query departmental 
management and staff regarding opportunities to 
reeducate staff and practice the model in all activ-
ities. To further this, organizations should con-
sider adding simulation opportunities to reinforce 
concepts and language from team training in an 
organized or ad hoc fashion, in a simulation lab 
or in situ. The language and techniques should be 
utilized in every aspect of care, and drills should 
be repeated regularly to reinforce the process and 
shared framework. Organizational processes 
should be aligned to support and reward effective 
communication and teamwork.

 Summary

Interdisciplinary teamwork and communication 
skills training are essential to improve patient 
safety. Healthcare teams are dynamic and often 
formed ad hoc increasing the risk for uninten-
tional adverse outcomes. Well-researched team 
training methodologies are available and require 
a strong commitment from all levels of the orga-
nization to build and foster a culture by providing 
the resources and time to succeed. Simulation 
training provides an outstanding opportunity for 
team training by creating a space to practice 
effective communication skills and providing a 
shared frame of reference for all caregivers dur-
ing low-stakes scenarios that create a structure to 
maximize outcomes when the stakes are high.
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Competency Assessment 
in Simulation-Based Training: 
Educational Framework 
and Optimal Strategies

Etoi A. Garrison and Jessica L. Pippen

 Introduction

Simulation-based training can be used to evaluate 
communication and teamwork competencies 
among interdisciplinary teams and promote 
healthcare quality and safety [1–3]. Simulation 
has been used as an instructional design method 
to teach medical students, residents, and subspe-
cialty fellows [4, 5]. It is also recognized as a 
method of evaluating professional competence 
for practicing physicians [6, 7]. Simulation-based 
training is most effective when it is designed to 
successfully capture the knowledge, skills, and 
clinical reasoning that underlie expected behav-
ior within the framework of the competencies 
assessed. Accurate and objective evaluation of 
trainee performance depends on the assessment 
method and the assessment tools selected. In this 
chapter, we will review a commonly recom-
mended framework for evaluating the quality of 
an assessment tool. We end the chapter with 
examples of checklists and global rating scales, 
two common assessment tools that can be used 

during simulation-based training to determine if 
the expected clinical and procedural performance 
outcomes for learners have been achieved.

 Reliability

Webster defines reliability as “the extent to which 
an experiment, test, or measuring procedure 
yields the same results on repeated trials” [8]. As 
it relates to assessment, reliability is a property of 
both the assessment method and the data gener-
ated by it [9, 10]. Test-retest reliability refers to 
the ability of one individual learner to be assessed 
by an assessment method at different times or 
under different circumstances and produce simi-
lar results each time [9]. Equivalence reliability 
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Key Learning Points
• Simulation-based training is a useful 

tool for evaluation of communication 
and teamwork skills.

• Understanding the concept of validity is 
important to assessing the usefulness of 
a simulator and simulation training 
programs.

• The assessment tools chosen should be 
tailored to the simulation objectives 
with some better suited to checklists and 
others a more global rating scale.
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refers to the degree to which scores can be repro-
duced if the assessment is given to different learn-
ers with similar skill levels. Equivalence reliability 
can also be assessed if one learner repeatedly 
obtains the same score despite the use of different 
assessment methods that are similar with regard 
to content, complexity, and structure. This con-
cept can be illustrated by a basketball analogy. For 
example, let’s assume you have two players (each 
representing two different trainees) whose goal is 
to sink a basketball into the same basketball hoop. 
Player A will be assessed by shooting the basket-
ball from the three-point line (method A), and 
player B will be assessed by shooting the basket-
ball from mid-court (method B). Each player 
makes the same number of attempts to shoot the 
basketball through the hoop. One player success-
fully sinks the basketball through the hoop with 
every attempt and the other player hits the rim 
with every attempt but does not score a point. 
Both players are similarly reliable over time with 
regard to their ability to make the basketball hit 
the same target. However, one player will have a 
higher score than the other. It is also important to 
note that in this example making a basket from 
mid-court may require more skill compared to 
making a basket from the three-point line. This 
difference suggests that data generated by the 
assessment must be interpreted cautiously because 
it will depend in part upon the trainee and the 
rigor inherent within the assessment method. 
Scalese and Hatala published a similar analogy 
using archery as an example [9].

Equivalence is a term used to describe the 
similarity of test scores if one assessment method 
is given to several individuals with similar skill 
and training, and each individual generates simi-
lar results. If for example, ten players with simi-
lar training and skill failed to make a basket from 
mid-court, we would surmise that the assessment 
method (shooting a basket from mid-court) pro-
duces equivalent scores that may be independent 
of the individual player. Equivalence can also be 
determined if the same individual takes two dif-
ferent forms of an assessment that are matched 
for difficulty and structure.

Inter-rater reliability can be assessed when 
one learner is evaluated separately by two trained 

evaluators who utilize the same assessment tool. 
Intra-rater reliability can be determined when 
one evaluator performs the same assessment on 
multiple examinees with similar skill and train-
ing and generates equivalent assessment results. 
Intra-rater reliability can also be used to refer to 
the ability of one examiner to perform an assess-
ment repeatedly at different time points on the 
same individual and generate similar results.

The reliability of an assessment method may 
be influenced by the circumstances in which the 
assessment tool is used. McEvoy et al. published 
a study to determine the reliability of an assess-
ment tool used to evaluate residents during the 
management of simulated perioperative anes-
thetic emergencies. Trained expert and trained 
non-expert faculty members were asked to view 
videotaped simulations twice allowing the rater 
to stop the video (“with pauses”) and twice with-
out the ability to pause during grading (“continu-
ous”) [11]. In this study, they found that the 
assessment scores were reliably reproduced by 
trained faculty regardless of their innate exper-
tise. They also found that assessment scores were 
reliably reproduced despite variability in the 
method of videotape review. It is unknown, how-
ever, if assessment scores for examinees with 
similar training can be reproduced if the assess-
ment is given to trainees at another academic cen-
ter. Further, it is unknown if the assessment tool 
can produce reliable results if the assessment 
method is applied during an in situ simulation or 
an actual patient care encounter.

The variables that influence the reliability of a 
simulation-based training assessment tool are 
depicted in Fig. 6.1.

 Validity

Validity is defined by Merriam-Webster as “the 
quality of being logically or factually sound; 
soundness or cogency” [12]. An assessment tool 
is valid when there is an evidence basis to support 
the conclusions drawn about the data generated. 
With regard to simulation-based evaluations in 
medicine, competency-specific performance data 
must be interpreted within the context of both the 
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competency and the learner being evaluated. 
Andreatta, Downing, Cook, and Messick are just 
a few of the authors who can be credited with 
articulating current concepts regarding validity 
as it relates to assessment and simulation-based 
training in healthcare [13–17]. They argue that 
validity is not a property that is unique to the 
assessment tool, and it cannot be directly attrib-
uted to the scores generated by the assessment. It 
is directly related, however, to the decisions made 
about the assessment data and how the data is 
interpreted within the construct evaluated. 
According to Andreatta, validity is a function of 
the following: (1) what is being measured (“the 
construct”), (2) how the “construct” or compe-
tency is measured via the assessment tool, (3) the 
clinical context in which the assessment tool is 
applied, and (4) the evidence used to support con-
clusions made about the resulting data [14]. In a 
clinical opinion by Andreatta et al. published in 
2011, the word “construct” is used as a term 
referring to what is being assessed [14]. Within 
the field of medical education, the construct can 
be either a broad or a more specific component of 
the competency assessed. The construct can refer 
to broad topics such as family planning or normal 
labor. The construct can also refer to more spe-
cific topics such as IUD placement or fourth-
degree laceration repair. Within the ACGME 
patient care and procedural skill competencies 
for example, the identification and management 
of normal labor is a broad construct, while per-
formance of a spontaneous vaginal delivery 
would be more specific. The knowledge, atti-
tudes, skills, and behaviors that define each con-
struct also determine the key components of the 

assessment tool. For simulation-based training, 
the challenges lie however, in the identification of 
the construct components and determining if key 
elements of the construct can be observed and 
measured by the assessment tool. Constructs that 
include observable behaviors can be measured 
easily. Within the construct of normal vaginal 
delivery, for example, correct knowledge of fetal 
OA vs OP position and appropriate hand place-
ment on the perineum are measureable behaviors 
readily assessed. The clinical reasoning underly-
ing the decision to abandon a vaginal delivery 
attempt and proceed with delivery by cesarean is 
an important component of the construct but may 
be more difficult to infer from the behaviors 
observed unless it is explicitly stated by the 
learner (see Fig. 6.2).

The term construct validity refers to how well 
the assessment tool captures the key components 
of the construct and how the data is interpreted 
within the context of the construct. In Fig.  6.2, 
several of the key components involved in the per-
formance of a normal vaginal delivery are listed. 
The construct elements must be defined with suf-
ficient detail such that desired knowledge, behav-
iors, and skills observed during the simulation 
provide evidence of clinical and procedural com-
petence. The ideal assessment tool is mapped to 
the construct components in order to accurately 
capture performance measures and provide a gen-
eral impression regarding the learner’s ability to 
integrate information from various sources during 
patient care. If the assessment tool accurately 
reflects the construct, logical assumptions can be 
made about the data generated by the tool. If, for 
example, the simulation assessment tool accu-

Learner
Knowledge/attitudes/skill

Assessment
method

Examiner training and
expertise

Reliability of data
generated

Consistent application of
the evaluation method

Patient variables- controlled
by simulated patient encounter

Fig. 6.1 Assessment reliability can be influenced by (1) examinee factors, (2) examiner factors, (3) the assessment 
method, (4) consistent application of the assessment method, and (5) patient variability + environmental factors
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rately captures all of the knowledge/behavior/skill 
components associated with the performance of 
an actual vaginal delivery, a low assessment score 
during the simulation may correlate with poor 
clinical performance during an actual vaginal 
delivery. A trainee who does not properly position 
the patient and communicate with her during 
maternal pushing would score poorly on the 
assessment tool compared to the trainee who 
appropriately performs these tasks. If the assess-
ment tool does not capture information about 
trainee communication with the patient and nurs-
ing staff, the learner may score well during the 
simulation; however the assessment underrepre-
sents the breadth of the construct and could lead 
to a misrepresentation of clinical competence as it 
relates to appropriate performance of the actual 
procedure. Similarly, if a simulated vaginal deliv-
ery construct fails to include information about 
electronic fetal monitoring and the management 
of a category I, II, or III tracing, the assessment 
data generated will match the construct but may 
have limited applicability to the management of 
an actual patient. Validity evidence would be nec-
essary to justify any decisions made regarding the 

learner’s ability to perform the construct during a 
patient encounter. The reader is referred to texts 
by Andreatta, Shields, Downing, and Messick for 
a more in-depth review of the relationship between 
construct and assessment tool [14–16].

According to Scalese and Hatala, validity is 
the degree to which a test measures what it is 
intended to measure [9]. Using the basketball 
analogy, let’s assume that the goal is to score a 
point by sinking a basketball through the basket-
ball hoop. Player A shoots the ball and always 
hits the rim. Player B shoots the ball and consis-
tently passes the ball through the net. Only the 
method utilized by player B resulted in the accu-
mulation of points, and as such it would be con-
sidered a more valid approach compared to the 
method utilized by player A. Validity refers to 
accurate interpretation of the data within the con-
straints of the subject matter assessed. It is not 
considered to be a dichotomous yes-or-no vari-
able that can be attributed to the instrument 
(player) or assessment method that in this exam-
ple would be standing at the three-point line. 
Validity is a process by which a structured argu-
ment can be developed that supports the infer-

Pelvic floor anatomy

Procedural knowledge

Communication with the
patient and family

Teamwork with nursing
staff

Knowledge of electronic
fetal monitoring

Interpretation of category
I, II, and III tracingPerformance of

Normal

Vaginal delivery

Construct

Active management of
the third stage of labor

Evaluation of the placenta

Indications to abandon the
procedure for:

- Operative vaginal delivery

-Cesarean section

Assessment

Assessment Assessment

Assessment Assessment

Assessment

Fig. 6.2 Construct components and assessment. The ideal assessment accurately represents the construct and its indi-
vidual components. Modified from Andreatta et al. Validity and assessment. Am J Obstet Gynecol 2011 [14]
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ences and decisions made about the data 
collected. Conversely, if the goal of basketball is 
to touch the rim of the basketball hoop one would 
argue that player A has a more valid approach.

It has been argued that validity determination is 
a process by which evidence can be gathered to 
either support or refute the interpretation of the 
assessment data and the decisions made as a result 
[10, 14]. Evidence to support validity arguments 
may be broadly divided into five categories: content 
validity, response process validity, measurement or 
internal structure validity, relational validity, and 
consequential validity. A five-component frame-
work to define validity evidence was initially pro-
posed by Messick in 1989 [16, 18]. It was adopted 

as standard by the American Psychological 
Association in 1999 and again in 2014 [18, 19]. 
Table 6.1 lists the sources of evidence and provides 
representative examples of each.

Content validity evidence refers to the degree to 
which the construct components realistically reflect 
the construct and the degree to which key construct 
elements are represented in the assessment tool.

Content validity evidence for the simulation 
assessment methodology can be determined by a 
panel of expert reviewers. A description of the pro-
cedures used to determine if the simulated case 
and the assessment tool realistically capture the 
construct, curriculum content, and the clinical/pro-
cedural learning objectives can be used to provide 

Table 6.1 Definitions and representative examples of validity evidence

Type of validity 
evidence Definition Examples of evidence (Cook, what counts as validity evidence)
Content validity The relationship between 

the assessment tool and 
the construct is designed 
to measure APA (Cook/
Hatala validation)

Group consensus or expert review of construct elements and 
assessment tools
Modification or adaptation of an assessment tool that was 
previously validated and will be used in a similar context with 
the current study
Description of pilot testing and revision of assessment tool
Use of clinical guidelines or other high-quality evidence to 
support construct development and the assessment tool

Response process 
validity

The correlation between 
simulated performance of 
the construct and actual 
performance of the 
construct

Analysis of expert opinion and trainee feedback during the 
assessment process
Quality control – video capture of trainee performance
Standardized training on use of the assessment tool for 
examiners

Measurement validity 
or internal structure 
reliability

Relationship among data 
items within the 
assessment and how these 
relate to the construct

Interrater reliability – reproducibility of scores across different 
raters
Test-retest reliability – reproducibility of scores across different 
versions of the test
Item analysis – evaluation of scoring, inter-item correlation, and 
item discrimination

Relational validity Relationship between the 
assessment score and other 
variables or factors that 
are predictive of construct 
performance

Association (positive or negative) between simulation-based 
assessment score and the score obtained on an independent 
measure of performance
Association between the simulation assessment score and the 
observed level of performance in clinical practice
Association between the simulation assessment score and the 
level of performance by computer, written, or oral exam
Association between assessment score and training level 
(novice/expert) or status (trained/untrained)

Consequences Impact beneficial or 
harmful of the assessment 
itself

Pass/fail threshold using established procedures (ROC curve)
Comparison of actual vs expected pass/fail rate
Description of anticipated impact (positive, negative, or neutral) 
on students or patients

See the following references for additional information regarding examples of evidence that can be used to support the 
validity elements above [10, 15, 17, 20]
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evidence to support content validity. The process 
by which the assessment tool is piloted and revised 
based upon content expert review and learner 
feedback can also be used as content validity evi-
dence [15]. An additional source of content valid-
ity evidence includes the appropriate use of a 
previously described instrument [20]. It is impor-
tant to note that construct validity arguments based 
upon a previously validated assessment tool can 
only apply to cases in which the tool is utilized 
under the same testing conditions for which it was 
originally developed and previously validated.

Process validity is a term that refers to whether 
or not the cognitive and physical processes required 
during the simulation realistically approximate the 
cognitive and physical tasks that are actually 
required by the construct. Simulation has gained 
broad appeal as a platform for clinical assessment 
because it provides more realistic opportunities to 
assess the cognitive and physical processes required 
for patient care compared to the standard oral or 
written examination [14]. Process validity evidence 
can be provided by opinions culled from content 
experts and examinee feedback [13, 20]. Process 
validity can also be used to refer to methods that 
maintain data integrity. Evidence used to support 
process validity includes description of how 
sources of error were minimized during test admin-
istration and a description of quality control mea-
sures. An example of data-driven quality control 
for simulation-based exercises includes analysis of 
examiner rating disagreements in order to better 
facilitate consensus.

Measurement validity can be provided by 
demonstrating strict adherence to established 
scoring algorithms and criteria [14]. There should 
be clear evidence of the association between the 
data generated by the algorithm and applicable 
construct. The reproducibility of scores given 
variability in trainee or examiner can be used to 
support the strength of the association between 
the score, the assessment tool, and the construct. 
The data elements that can be used to provide 
internal structure validity arguments include: 
reproducibility of scores across different raters 
(inter-rater reliability), reproducibility of scores 
across different stations or tasks (interstation reli-
ability), and reproducibility across different 
items on the test (internal consistency).

Relational validity refers to the evidence sup-
porting a positive or negative relationship between 
the assessment data and independent variables 
that can be used to predict performance within the 
construct [14, 17]. Assessment scores that can be 
replicated across multiple trainees of varying skill 
is an example of reliability but can also be used to 
provide evidence regarding the relational validity 
of the assessment tool. For example, one would 
expect a positive relationship between the simula-
tion assessment score and trainee experience. A 
positive correlation between the simulation-based 
assessment of a vaginal delivery and novel, inter-
mediate, and advanced resident trainees would 
support validity arguments regarding the accuracy 
of the assessment.

Consequential validity evidence refers to the 
intended or untended results that occur after deci-
sions are made on the basis of assessment results 
[13, 14]. For example, resident scores on a vagi-
nal delivery curriculum can be used along with 
additional clinical data to determine a threshold 
by which the resident is given independent 
responsibility for performing vaginal deliveries 
and teaching junior residents. Downstream mea-
sures of patient care can then be used to deter-
mine if the decision to provide residents with 
independent practice opportunities based upon 
the simulation-based assessment method and 
scoring process was appropriate and resulted in 
intended or unintended consequences.

Arguments made about the extrapolation of 
assessment data to determine trainee compe-
tence should be made with care as they are 
dependent upon trainee expertise, clinical con-
text, and the formative vs summative nature of 
the assessment [13].

 Assessment Tools in Obstetrics: 
Checklists and Global Ratings 
Scales

Simulation performance checklists and global 
ratings scares are frequently used in a summative 
or formative manner to identify performance def-
icits and direct trainee learning. Checklist instru-
ments and global rating scale results may be used 
by course faculty to identify the curricular ele-
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ments that require dedicated teaching and/or 
practice-based improvement.

Table 6.2 shows an example of the checklist 
used in The Department of Obstetrics and 
Gynecology at MedStar Washington Hospital 
Center and MedStar SiTEL to assess trainee 
knowledge, skills, and attitudes regarding the 
management of eclampsia.

This checklist clearly outlines the learning 
objectives for the trainee, preceptor, and observer. 
Trainees will be assessed on their ability to make 
an accurate diagnosis, communicate an appropri-
ate treatment plan to the patient and nursing staff, 
and escalate the level of care if the patient does 
not clinically improve. Dichotomous “yes” or 
“no” options were used to document trainee per-

formance of key tasks. If the simulation is used 
for formative assessment, it may be appropriate 
to modify the checklist by stratifying the yes/no 
columns into unsatisfactory/satisfactory/superior 
framework (Table  6.3). A trainee, for example, 
may be able to identify the name, dose, and route 
of the antihypertensive but may not understand 
the criteria for initiation or cessation of therapy. 
This distinction would help to differentiate satis-
factory from superior performance.

Global rating scales can be used to assess 
trainee performance. Trainee assessment when 
utilizing a global rating scale demands a greater 
level of skill and expertise by the examiner [21]. 
An example of a global rating scale is detailed 
below (Box 6.1).

Eclampsia Obstetrics Emergency-Assessment Tool

Participant Name: Affiliation:
PGY1 PGY2 PGY3 PGY4 Fellow Staff

Learning Outcomes: At the end of this session the participant will be able to: 

Identify risk factors associated with eclampsia.

Discuss potential complications related to eclampsia.

Recognize an eclamptic seizure.

Demonstrate the management of an eclamptic seizure.

Demonstrate the proper counseling of a patient experiencing eclampsia.

Demonstrate the proper documentation of an eclamptic patient.

Rating

CommentsChecklist Items(from ACOG Simulation 
Consortium) 

ACGME Core
Competency

Yes No

1. Recognize situation as eclampsia MK

2. Calls for additional OB help IC

3. Calls for anesthesia IC

4. Orders magnesium sulfate with 

correct dose.

PC

5. Orders Ativan or Valium with correct 

dose

PC

6. Orders antihypertensive medication 

with correct dose

PC

7. Assure patient airway is patent PC

8. Monitors vital signs closely PC

9. Assess patient properly after seizure PC

10. Demonstrate appropriate counseling to 

the patient/family

IC

11. If needed calls a “Rapid Response” PC

Comments:

Table 6.2 MedStar Health Simulation Training and Education Lab. Eclampsia Checklist
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Table 6.3 Revised Eclampsia Checklist with the addition of a three-tier system

Task
ACGME 
Competency Rating (select one category) Comment

Recognize 
eclampsia

MK Unsatisfactory: Does not state diagnosis
Satisfactory: States correct diagnosis
Superior: States correct diagnosis. Utilizes patient history to consider 
other diagnoses on differential

Calls for 
additional OB 
help

IC Unsatisfactory: Does not call for help
Satisfactory: Calls for help
Superior: Calls for help. Delegates responsibility as team members 
arrive. Communicates effectively with staff

Calls for 
anesthesia

IC Unsatisfactory: Does not call for anesthesia
Satisfactory: Calls for anesthesia
Superior: Calls for anesthesia. Provides respiratory support until 
anesthesia arrives. Gives appropriate SBAR. Demonstrates effective 
communication regarding plan of care

Descriptive terms can be used to anchor performance expectations for the trainee and faculty examiner

Box 6.1 Areas to consider (there may be others in addition)

 1. History taking: Completeness, logic, focus
 2. Physical examination skills: Approach to patient, technical skill, interpretation of findings
 3. Counseling skills: Patient-friendly, questioning style, empathy, clear explanation
 4. Clinical judgment: Use of clinical knowledge, correct interpretation, logical approach, rec-

ognizing limits, and appropriate advice sought
 5. Professionalism: Respectful, courteous, confident
 6. Organization/efficiency: Efficient, logical, and ordered approach
 7. Overall clinical competence: Demonstrates judgment, synthesis, caring, effectiveness, 

efficiency

History Taking
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
Physical Examination
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
Clinical Judgment
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
Professionalism
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
Organizations/Efficiency
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
Overall Clinical Competency
1 2 3 4 5 6 7 8 9 NA
Unsatisfactory Satisfactory Superior
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Like checklists, global rating scales can be 
used as either a primary or secondary assessment 
method for simulation-based training. Global rat-
ing scales are often more generalizable compared 
to checklists as they can be used to assess a vari-
ety of clinical performance tasks. It has been 
argued that global rating scales require greater 
expertise by the examiner because they are 
designed to capture more subtle nuances of per-
formance [10]. Checklists, by their very struc-
ture, can be designed for use by examiners who 
are not content experts. The step-by-step format 
of the checklist permits a very regimented 
approach to assessment and facilitates ease of 
use; however it may not permit the observer to 
capture and reward subtle differences in clinical 
performance that are significant indicators of 
clinical competence [21]. It has been argued that 
checklists reward thoroughness but may not suf-
ficiently recognize alternate approaches to patient 
care that can distinguish novice from more expert 
trainees [10, 20–22]. The reader is referred to 
Ilgen et al. for an excellent review on the benefits 
and limitations of checklist vs global rating scale. 
Both tools can be used to assess clinical perfor-
mance during simulation-based training [21].

Interpretation of simulation-based training 
results requires basic information about the 
reproducibility of the assessment method, ability 
of the simulation tool to accurately evaluate the 
construct in question, and validity arguments that 
will better enable the translation of simulation-
based testing scores to clinical practice.

References

 1. Rosen MA, Salas E, Wilson KA, et  al. Measuring 
team performance in simulation-based training; 
adopting best practices for healthcare. Sim Health 
Care. 2008;3:33–41.

 2. Guise J, Deering SH, Kanki BG, et al. Validation of a 
tool to measure and promote clinical teamwork. Sim 
Healthcare. 2008;3:217–23.

 3. Goffman D, Lee C, Bernstein PS.  Simulation in 
maternal–fetal medicine: making a case for the need. 
Semin perinatol. 2013;37:140–2.

 4. Medical simulation in medical education: results 
of an AAMC survey. https://www.aamc.org/down-
load/259760/data/medical simulation in medical edu-
cation an aamc survey.pdfS.

 5. Deering S, Auguste T, Lockrow E. Obstetric simula-
tion for medical student, resident, and fellow educa-
tion. Semin Perinatol. 2013;37:143–14.

 6. Sidi A, Gravenstein N, Lampotang S. Construct valid-
ity and generalizability of simulation-based objective 
structured clinical examination scenarios. J Grad Med 
Educ. 2014;6(3):489–94.

 7. Chiu M, Tarshis J, Antoniou A.  Simulation-based 
assessment of anesthesiology residents’ competence: 
development and implementation of the Canadian 
National Anesthesiology Simulation Curriculum 
(CanNASC). Can J Anesth. 2016;63:1357–63.

 8. Webster- Reliability. https://www.google.com/search
?q=reliability&oq=reliability&aqs=chrome..69i57j0l
5.2916j0j8&sourceid=chrome&ie=UTF-8.

 9. Scalese, RJ, Hatala R. Competency assessment. The 
comprehensive textbook of healthcare simulation. 
Chapter 11. Springer Science Media: New York 2013. 
135–160.

 10. Cook DA, Hatala R. Validation of educational assess-
ments: a primer for simulation and beyond. Adv 
Simul. 2016;1:31.

 11. McEvoy MD, Hand WR, Furse CM, et  al. Validity 
and reliability assessment of detailed scoring check-
lists for use during perioperative emergency simula-
tion training. Simul Healthc  : J Soc Simul Healthc. 
2014;9(5):295–303.

 12. Webster- Validity. https://www.google.com/#q=defini
tion+of+validity+as+a+noun.

 13. Andreatta PB, Gruppen LD.  Conceptualising and 
classifying validity evidence for simulation. Med 
Educ. 2009;43:128–03.

 14. Andreatta PB, Marzano DA, Curran DS.  Validity: 
what does it mean for competency based assessment 
in obstetrics and gynecology? Am J Obstet Gynecol. 
2011;204:384 e1–6.

 15. Downing S. Validity: on the meaningful interpretation 
of assessment data. Med Educ. 2003;37:830–7.

 16. Messick S.  Validity of psychological assessment: 
validation of inferences from persons’ responses and 
performances as scientific inquiry into score meaning. 
Am Psychologist. 1995;50:741–9.

 17. Cook DA, Zendeja B, Hamstra SJ, Hatala R, Brydges 
R. What counts as validity evidence? Examples and 
prevalence in a systemic review of simulation based 
assessment. Adv Health Sci Educ. 2014;19:233–50.

 18. Messick S. Standards of validity and the validity of 
standards in performance assessment. Educ Measure 
Issues Prac. 1995;14:50–8.

 19. American Educational Research Association, 
American Psychological Association, National 
Council on Measurement in Education. Validity. 
Standards for educational and psychological testing. 

6 Competency Assessment in Simulation-Based Training: Educational Framework and Optimal Strategies

https://www.aamc.org/download/259760/data/medical simulation in medical education an aamc survey.pdfS
https://www.aamc.org/download/259760/data/medical simulation in medical education an aamc survey.pdfS
https://www.aamc.org/download/259760/data/medical simulation in medical education an aamc survey.pdfS
https://www.google.com/search?q=reliability&oq=reliability&aqs=chrome..69i57j0l5.2916j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=reliability&oq=reliability&aqs=chrome..69i57j0l5.2916j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=reliability&oq=reliability&aqs=chrome..69i57j0l5.2916j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/#q=definition+of+validity+as+a+noun
https://www.google.com/#q=definition+of+validity+as+a+noun


70

Washington, DC: American Educational Research 
Association. 2014. pp. 11–31.

 20. Cook DA, Brydges R, Zendejas B, et al. Technology-
enhanced simulation to assess health professionals: A 
systematic review of validity evidence, research meth-
ods, and reporting quality. Acad Med:872–83. https://
doi.org/10.1097/ACM.0b013e31828ffdcf.

 21. Ilgen JS, Ma IWY, Hatala R, Cook DA.  A system-
atic review of validity evidence for checklists versus 
global rating scales in simulation-based assessment. 
Med Educ. 2015;49:161–73.

 22. Norman GR, Van der Vleuten CP, De Graaff E. Pitfalls 
in the pursuit of objectivity: issues of validity, effi-
ciency and acceptability. Med Educ. 1991;25:119–26.

E. A. Garrison and J. L. Pippen

https://doi.org/10.1097/ACM.0b013e31828ffdcf
https://doi.org/10.1097/ACM.0b013e31828ffdcf


71© Springer International Publishing AG, part of Springer Nature 2019 
S. Deering et al. (eds.), Comprehensive Healthcare Simulation: Obstetrics and Gynecology, 
Comprehensive Healthcare Simulation, https://doi.org/10.1007/978-3-319-98995-2_7

Licensure, Certification, 
and Credentialing

E. Britton Chahine

 Introduction

This chapter will explore the basis for use of sim-
ulation in licensure, certification, and credential-
ing, discuss where the specialty of Obstetrics and 
Gynecology is currently with regard to these, and 
discuss challenges regarding its implementation 
and future directions.

 Background

Before discussing simulation as it applies to 
licensure, certification, and credentialing, it is 
important to begin with some definitions. 
Licensure is a time-limited permit granted by a 
governmental agency ensuring that preexisting 
requirements have been met in order to use the 
professional degree obtained. Certification is a 
voluntary time-limited verification that an indi-
vidual has obtained training beyond or in addi-
tion to their primary degree [1, 2]. Credentialing 
is a local action by an organization that a profes-
sional has fulfilled the requirements and has the 
necessary expertise to practice in their specialty 
at the institution. The purpose of all of these qual-
ifications is to ensure that physicians and other 
health professionals are competent to perform 
within their scope of practice. Competence 
requires didactic knowledge, hands-on skills, and 
communication and lies within the intersection of 
these specific components (Fig. 7.1). Within this 
as a foundation, clinical decision-making, correct 
implementation and execution, and clear commu-
nication with the health team and the patient are 
imperative to ensure the desired outcome. When 
one considers these different components, it 
becomes obvious that the measures used most 
commonly at this time, standardized multiple-
choice examinations, completed degrees, and 
documented case logs, are more suited to only 
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Key Learning Points
• Current licensure, certification, and cre-

dentialing are still primarily based on 
didactic test scores and subjective clini-
cal evaluations.

• Simulation can provide a more objective 
assessment than current methods, 
although additional work is needed and 
underway to develop and validate simu-
lation assessments.

• Simulation assessment of skills is 
increasingly being used in high-stakes 
exams to establish standardized level of 
skills and knowledge.
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the didactic knowledge part and do little to assess 
technical and communication skills.

Currently the most accepted determinant of 
competency is time served in training. This may 
include undergraduate and graduate work, medi-
cal or nursing school, residency, and/or 
 fellowship in conjunction with the successful 
completion of a standard didactic knowledge-
based assessment. As an example, the United 
States Medical Licensing Exam (USMLE), ini-
tially implemented in 1992, is required before 
physicians can obtain a license to practice medi-
cine in the United States [3]. In Obstetrics and 
Gynecology, the CREOG (Council on Resident 
Education in Obstetrics and Gynecology) exam 
during residency and the American Board of 
Obstetrics and Gynecology (ABOG) written 
exam with completion of residency are para-
mount for board certification. These written 
assessments establish the didactic basis of com-
petency and are standardized within Obstetrics 
and Gynecology as well as the subspecialties 
within our discipline.

For nursing, an example of additional certifi-
cation is inpatient obstetric nursing (RNC-OB), 
and this can be accomplished by taking the 
National Certification Corporation (NCC) certifi-
cation exam. Similar to the CREOG and ABOG 
written examinations, this is a multiple-choice 

test that can be taken after the candidate has 
obtained their RN license and has additional 
experience and contact hours in obstetrics.

Skills assessment during residency training in 
Obstetrics and Gynecology is determined by 
reaching a certain case threshold for surgical and 
obstetric procedures with faculty feedback 
regarding residents’ technical abilities. There is 
currently no standardized assessment other than 
this apprentice-based model although ACGME 
(Accreditation Council for Graduate Medical 
Education) milestones, which will be discussed 
more later in the chapter, have been put into place 
in an attempt to standardize some of the core 
experiences. Skills acquisition is still dependent 
on the innate abilities of the learner since every 
individual masters skills at different rates. Given 
that some individuals may not achieve compe-
tency when the current set number of cases is 
reached and others achieve competency much 
faster, it is difficult to set minimum case volumes 
and to know when a skill has been mastered. To 
address this, some global and checklist scoring 
have been validated in different contexts in an 
attempt to better define this, though they have 
some limitations [4]. In general, technical check-
lists reflect that the operator has knowledge of the 
key steps to a procedure but may not completely 
assess the actual technical skill. Global assess-
ments are much better at assessing technical 
skills but may be affected by recall and subjectiv-
ity bias. In general, faculty have often not been 
taught how to assess, i.e., what specific skills 
constitute a better score and what the scoring 
anchors should reflect, which can increase the 
scoring error and decrease the inter-rater reliabil-
ity between assessors.

Additionally, assessment of performance in 
our specialty usually occurs after case comple-
tion, increasing the risk of recall bias unless a 
procedure or surgery is videotaped and reviewed. 
More importantly, as the number of clinical cases 
has decreased with ACGME work hour restric-
tions, the number of operative exposures and 
learning opportunities has also decreased. With 
less experienced providers, there is understand-
ably less autonomy to exercise clinical intraop-

Fig. 7.1 Competence requires didactic knowledge, 
hands-on skills, and communication and lies within the 
intersection of these specific components
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erative decision-making which only exacerbates 
the challenge of real-time assessment. Thus cur-
rent technical assessments tend to be based on the 
general impression of the evaluator often without 
clear reproducible or reliable data.

The assessment of communication skills, 
including interactions with patients, other pro-
viders, and the healthcare team, is probably the 
least developed area of assessment of compe-
tence, yet miscommunication between healthcare 
providers is one of the leading causes of prevent-
able medical error [5]. Currently, most communi-
cation assessments are based on recall by 
attending faculty involving their own interactions 
or those observed with patients. The American 
College of Obstetrics and Gynecology (ACOG) 
has endorsed teamwork training, which may 
include the TeamSTEPPS program, to facilitate a 
standardized communication system to decrease 
errors when relaying patient information between 
healthcare providers [6]. While the emphasis on 
teamwork and communication training is an 
important step in improving patient safety, imple-
mentation requires practice and a commitment 
from leadership in order for it to become an inte-
gral part of transitions of care. And, with regard 
to measurement, this area is even more challeng-
ing to assess and not something that lends itself 
to a multiple-choice test.

The benefit of simulation as a teaching and 
evaluation tool is that it allows for integration and 
assessment of the three components of compe-
tence: knowledge, technical skills and communi-
cation, and provides a more comprehensive 
insight into what actual clinical practice looks 
like. The incorporation of simulation in the pro-
cess of licensure, certification, and credentialing 
has evolved slowly as this understanding has 
evolved. The use of Resusci Anne is one of the 
earliest simulation-based certifications, i.e., 
Basic Life Support (BLS) certification. The 
development of Resusci Anne in the 1960s as a 
task trainer was to initially teach and then assess 
basic life support skills. Subsequent creation of 
Harvey the cardiology mannequin and the 
Gainesville Anesthesia Simulator continued the 
trend to use simulators to both teach and evaluate 

specific skills [7]. In 1979, Advanced Cardiac 
Life Support (ACLS) was introduced as a certifi-
cation course that incorporated didactics, techni-
cal skills, and team training utilizing a 
mannequin-based curriculum to teach and assess 
participants [7]. Then, in 1999, the American 
Institute of Medicine released the To Err is 
Human report that outlined the large number of 
patients who die each year from medical errors. 
This report significantly increased interest and 
incorporation of simulation into training pro-
grams and institutions because of the realization 
that the current standard of assessment and edu-
cation was lacking [8].

Following the To Err is Human report, the 
ACGME (Accreditation Council for Graduate 
Medical Education) endorsed six core competen-
cies that every physician should possess (see Box 
7.1). These competencies focused on global skills 
that were eventually incorporated into the 
Obstetrics and Gynecology Milestones Project. 
The milestones provide a more explicit definition 
of expected resident knowledge, skills, attributes, 
and performance to better assess competency [9]. 
With this change in focus, the importance of sim-
ulation-based assessment to help set basic stan-
dards has expanded with integration of simulation 
into licensure, certification, and credentialing in 
most disciplines.

In general, there are several points at which 
simulation can be introduced into the licensure/
certification/credentialing process. The first is as 
a prerequisite for a provider to be eligible to sit 
for an examination. The second is as part of the 
examination itself, and a third is for maintenance 
of certification. The final place it can be used is as 

Box 7.1 ACGME Core Competencies
• Patient care
• Medical knowledge
• Practice-based learning and improvement
• Systems-based practice
• Professionalism
• Interpersonal skills and communication
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part of credentialing or the granting of privileges 
at the local institution.

With respect to simulation training as a pre-
requisite for certification, this process is now 
beginning in medical school. Many schools have 
been incorporating Objective Structured Clinical 
Examinations (OSCEs) that utilize standardized 
patients (SPs) to simulate clinical encounters on 
an increasing basis. Since 2004, the USMLE has 
incorporated simulation into the Clinical Skills 
portion of their exam by utilizing SPs to assess 
professionalism and communication skills. For 
residents, the American Board of Surgery requires 
Fundamentals of Laparoscopic Surgery (FLS), a 
simulation-based training and assessment certifi-
cation, before being eligible to sit for board certi-
fication in general surgery. Additionally, the 
Society of American Gastrointestinal and 
Endoscopic Surgeons (SAGES) has developed a 
simulated-based Fundamentals of Endoscopic 
Surgery (FES) program as a comprehensive edu-
cational and assessment tool designed to teach 
and evaluate the fundamental knowledge, clinical 
judgment, and technical skills required in the per-
formance of basic gastrointestinal (GI) endo-
scopic surgery for gastroenterologists, general 
surgeons, and other physicians [10]. This pro-
gram is now also a prerequisite for eligibility for 
board certification in general surgery. While the 
specialty of OB/GYN has not yet created simula-
tion courses that are a requirement for providers 
prior to certification boards, with the obvious 
overlap in surgical skills, this may occur in the 
near future. In terms of use for board examina-
tion, the American Board of Anesthesiology has 
already incorporated simulation into their testing 
process, including simulation-based OSCEs with 
standardized patients and high-fidelity simula-
tion scenarios to demonstrate technical skills. In 
our specialty, the American Board of Obstetrics 
and Gynecology (ABOG) has started to offer 
simulation courses as an option for ACOG diplo-
mats to fulfill requirements for Part IV of the 
Maintenance of Certification (MOC) process and 
has also created a simulation committee to evalu-
ate the potential to expand the use of simulation 
in other aspects of the certification process [11]. 

Recently, ABOG has even entered into an agree-
ment with a simulation company to work on 
sonogram simulation for potential incorporation 
into their board examination process [12].

In terms of credentialing, which is a local 
institutional action, robotic surgery is an example 
where simulation training may be required to 
have operative privileges. At this time a high-
fidelity simulation robotic surgery skills program 
with vendor-sponsored training on a simulator is 
part of the process at many hospitals. Another 
example of simulation training requirements for 
credentialing can be found in the Military 
Healthcare System (MHS) in the United States, 
which includes 50 hospitals that provide mater-
nity care services. As of 2017, all nurses, mid-
wives, and physicians that work on labor and 
delivery are required to attend a simulation-based 
obstetric emergencies simulation course every 2 
years. Options for this training include either the 
Emergencies in Clinical Obstetrics (ECO) Course 
from ACOG or Advanced Life Support in 
Obstetrics (ALSO) from the American Academy 
of Family Practice.

Although simulation is starting to be utilized 
in both high-stakes assessments and credential-
ing, standardization of simulation at all levels of 
training is still a work in progress, although there 
has been more progress at the resident/fellow 
training level. The Obstetrics and Gynecology 
Milestones Project, endorsed by ACGME, 
ABOG, and ACOG, has helped to make progress 
in delineating critical knowledge and skills 
required by level of training and provides a target 
for simulation training goals. Similarly, ACGME-
accredited fellowships (Maternal-Fetal Medicine, 
Female Pelvic Medicine and Reconstructive 
Surgery, Reproductive Endocrinology and 
Infertility and Gynecologic Oncology) also have 
milestones associated with the didactic and skills 
required for each particular subspecialty. In an 
attempt to provide simulation training options 
that can be applied to the milestones, the ACOG 
Simulation Working Group and the CREOG 
Surgical Skills Task Force have created standard-
ized curricula that provide low-fidelity, afford-
able simulation models along with didactic 
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content and evaluation tools that can be utilized 
[11, 13]. How the milestones and related simula-
tions are incorporated into programs is still very 
much individualized to each particular residency 
and fellowship, as is the assessment of technical 
and communication skills. There is still a lack of 
formal simulation curricula for physicians who 
are reentering the workforce or who have identi-
fied areas of weakness that need addressing, 
although there are efforts to create these. Looking 
toward the future, it appears certain that simula-
tion will become more universal in assessments 
of all levels of providers. However, for this to 
happen, the barrier of being able to provide stan-
dardized and validated evaluation tools must be 
overcome.

Before using simulation as a high-stakes eval-
uation, it is necessary to ensure that the evalua-
tion tools are valid measures of performance. 
Additionally, as compared to a multiple-choice 
test, faculty need to be specifically trained how to 
evaluate objectively in order for specific feed-
back and instruction to benefit the learner and for 
the assessment to be a reproducible and reliable 
evaluation tool. By establishing construct valid-
ity and incorporating assessments for the mile-
stones, different levels of providers can have a 
competency target as well as a defined mastery 
score for each core procedure and skills [14]. 
This feedback enables an individual to be objec-
tively evaluated, and deficiencies can be more 
easily identified and addressed, and this is a ratio-
nal place to begin the process of validation before 
moving on to certification.

 Summary

Simulation provides an opportunity to observe 
providers’ knowledge, technical skills, and com-
munication skills and has the potential to provide 
a much better assessment of competence com-
pared to current methods. With continued devel-
opment and validation of assessment tools, the 
extent to which it is incorporated into licensure, 
certification, and credentialing will most cer-
tainly continue to expand. While there may be 

some hesitation and resistance to these changes, 
it is difficult to argue that a multiple-choice test is 
a better assessment of competency when these 
simulation methods are available.
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Simulation and Patient Safety 
in Obstetrics and Gynecology

Angela Chaudhari

 Introduction

The use of simulation in education and subse-
quent improved patient safety would appear, at 
first evaluation, to be an apparent assumption. 
But to discuss the use of simulation and its effect 
on patient safety, it is first important to discuss 
briefly the evolution of patient safety in medi-
cine. Physicians and healthcare providers have 
long held the edict “to do no harm,” documented 
in the Hippocratic oath, and lectured and quoted 
at medical school graduations across the country. 
Providers, however, hold different ideas about 
what constitutes harm to patients making this 
edict less cut and dry than it initially appears. 
Charles Vincent, a patient safety expert from the 
UK, comments in his book on the origins of 
patient safety and discusses physician and sur-
geon, Ernest Codman, a pioneer in surgical 
safety. Dr. Codman created and published on the 
“assessment of unsuccessful treatment” in the 
early 1900s, one of the first physicians to publish 
on surgical errors and their causes, and included 
on his list were errors of technical knowledge and 
skill, errors of surgical judgment, errors due to 

lack of equipment, errors due to lack of diagnos-
tic skill, patient’s unconquerable disease, 
patient’s refusal of treatment, and the calamities 
of surgery over which we have no control. 
Codman also challenged fellow surgeons to iden-
tify and document errors, demonstrate that their 
procedures were efficient and efficacious, and 
“use the methods of science” to evaluate out-
comes. It is said that he was initially ridiculed for 
his ideas, but his proposals were soon adopted by 
the American Surgical Society, the Minimum 
Standard for Hospitals, and now have been 
adapted by the modern Joint Commission on 
Accreditation of Healthcare Organizations, the 
largest accrediting body in the USA [1].

Medical errors and patient safety, in the mod-
ern era, tend to come into the public eye due to 
negative press surrounding medical malpractice 
and litigation cases that are highly publicized due 
to large payouts or unfortunate outcomes. This 
focus changed in November 1999 when the 
Institute of Medicine released the landmark pub-
lication entitled To Err Is Human: Building a 
Safer Health System. This report highlighted the 
findings of two studies, the Utah-Colorado 
Medical Practice Study and the Harvard Medical 
Practice Study, and extrapolated from their data 
estimating that between 44,000 and 98,000 
patients die each year as a result of medical error, 
a staggering number that made both laypeople 
and those in the healthcare field take notice. This 
report concluded, however, that most of these 
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errors result from systematic problems in health-
care delivery rather than poor performance by 
individual providers [2]. This report brought 
patient safety into the forefront of the public eye 
and called on medical organizations to make sys-
tem-wide change individually and on larger 
scales. Since then, patient safety has been rede-
fined by organizations throughout the world. The 
World Health Organization defines patient safety 
as “the absence of preventable harm to a patient 
during the process of health care” [3]. Similarly, 
the National Patient Safety Foundation defines 
patient safety as “freedom from accidental or pre-
ventable injuries produced by medical care” [4]. 
The Agency for Healthcare Research and Quality 
(AHRQ) instead defines patient safety as “a dis-
cipline in the health care sector that applies safety 
science methods toward the goal of achieving a 
trustworthy system of health care systems; it 
minimizes the incidence and impact of, and max-
imizes recovery from, adverse events” [5]. This 
certainly marks a change from the historical 
edict: “first do no harm.” Patient safety is now 
considered a discipline in the healthcare sector 
separate from the treatment of the individual 
patient that requires documentation and evalua-
tion of causes of medical errors on a regular 
basis.

 Description and Background

In discussing patient safety, it is, first, important to 
understand the key definitions of what institutes a 
medical error versus an adverse event. A medical 
error is defined by the Institute of Medicine as a 
“failure of a planned action to be completed as 
intended or the use of a wrong plan to achieve an 
aim” [2]. An example of one type of medical error 
is a patient receiving the wrong blood-typed blood. 
Alternatively, an adverse event is defined as injury 
to a patient that occurs due to the management of 
care, not due to the patient’s underlying medical 
condition. These events may occur with or without 
a medical error occurring [6]. One example of an 
adverse event would be deep venous thrombosis 
(DVT) that occurs due to the lack of appropriate 
prophylaxis with surgery, an adverse event due to 
medical error; the patient failed to receive the pro-
phylaxis that was needed. Another example of an 
adverse event would be a patient who had a post-
operative hematoma due to appropriate DVT pro-
phylaxis. Though the patient was managed 
appropriately to prevent DVT, their anticoagula-
tion caused a postoperative wound hematoma; this 
is an example of adverse event that was not due to 
medical error. Alternatively, a near miss is an event 
that has the potential to cause harm but did not 
ultimately lead to harm of the patient. One exam-
ple of a near miss would be a patient receiving the 
wrong medication, but this medication did not ulti-
mately lead to harm to the patient. Finally, a pre-
ventable adverse event is injury that could have 
been avoided and is due to an error or system flaw, 
for example, wrong-site surgery that occurs due to 
inappropriate identification of surgical location or 
patient that could have been prevented at multiple 
checkpoints within the surgical check in process. 
Gluck published a Venn diagram showing the rela-
tionships between these terms and describes pre-
ventable adverse events as those that fall in the 
overlap between adverse events and medical error. 
The “near miss” events are an important area to 
focus on from a patient safety standpoint as it is 
these events which can best be learned from and 
focus strategies to decrease error and improve 
safety [6].

Key Learning Points
 – Medical errors and adverse events occur 

with frequency in healthcare; address-
ing preventable adverse events and near 
misses is key to improving patient 
safety.

 – Key components of improving patient 
safety in obstetrics and gynecology are 
error reporting, team training and crew 
resource management, and the use of 
simulation for competency.

 – Building an institutional culture of 
safety is an important piece of improv-
ing patient safety that can be facilitated 
with simulation.
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As described by Gluck, causes of medical 
errors are due to four factors in healthcare: human 
fallibility, complexity of care, system deficien-
cies, and vulnerability of defensive barriers [7].

 – Human fallibility: Human fallibility is consid-
ered “a part of the human condition” and fol-
lows the long proclaimed edict, “To Err is 
Human” [2]. Certain human conditions, how-
ever, have been associated with higher medi-
cal error rate such as individual burnout, 
extended work hours, and lack of rest. Gluck 
describes the use of forced functions and 
reminders at points of care to help overcome 
human fallibility. Forced functions are defined 
as “physical or process constraints that make 
errors difficult if not impossible by making the 
correct action the default mode” [7]. One 
example of a forced function is the automated 
order sets embedded within the electronic 
medical record that default to the correct med-
ications and steps for any given condition. 
Reminders at points of care can also improve 
medical errors [8]. A clinical example is the 
posting of signs reminding providers, patients, 
and family to wash their hands to reduce the 
spread of transmissible infections.

 – Complexity of healthcare: The complexity of 
modern healthcare and the technologies that 
are necessary have also been blamed for medi-
cal error [7]. Due to the variety of patients 
seen, a time-pressured environment, and the 
many steps needed to take care of any given 
condition, it is important to standardize care 
whenever feasible. In obstetrics and gynecol-
ogy, many departments have begun to stan-
dardize their protocols for labor and delivery 
in hopes of foreseeing and preventing errors 
before they occur.

 – System deficiencies: Another area of medical 
error is due to deficiencies and a lack of coor-
dination in systems in healthcare. Medical 
systems are vast and include patients, practi-
tioners, infrastructure, administration, and 
regulation [7]. An example of a system defi-
ciency that may diminish safety conditions is 
a nursing shortage or understaffing. With a 

lack of nursing staff to cover the workload, 
errors due to omission or due to too large of a 
workload may lead to poor patient safety. 
Errors in this example occur, not due to indi-
viduals, but due to systems practices. Patient 
handoffs are another area of error in this cate-
gory that have been robustly studied particu-
larly in academic medical centers and across 
healthcare disciplines [9].

 – Vulnerability of defensive barriers: Defensive 
barriers embedded within healthcare systems 
are necessary, but deficiencies in these barri-
ers are, unfortunately, inevitable and lead to 
medical error [7]. One example of the use of 
defensive barriers in surgery is the use of the 
consent process, time-out, and sign-in proce-
dure in the operating room. The patient’s his-
tory is collected by a number of teams: 
surgery, nursing, and anesthesia. Consents are 
signed by all groups to ensure the patient is 
aware of the risks of the procedure. The 
patient is then marked, and a circulating nurse 
checks the patient’s identity, location of sur-
gery, allergies, and surgical procedure prior to 
going to the operating room. A sign-in is then 
done again prior to beginning the surgery to 
ensure all members of the team are aware and 
agree on the patient identity, type and loca-
tion of surgical procedure, and equipment 
needed. This creates multiple points prior to 
beginning a surgical procedure to prevent 
wrong-site surgeries. Unfortunately, despite 
these regulations being in place, wrong-site 
surgeries still occur and are reported upon; 
these errors are due to vulnerability in the 
defensive barriers in place.

Though quality care and safety are now a key 
focus in many medical organizations, approaches 
on how to reduce errors and improve care still are 
not standardized in the medical community. Many 
organizations advocate that part of a better system 
must incorporate a culture of safety, defined by 
AHRQ in 2009 as “the product of individual and 
group values, attitudes, perceptions, competen-
cies, and patterns of behavior that determine the 
commitment to, and the style and proficiency of, 
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an organization’s health and safety management.” 
The culture of safety must include acknowledg-
ment of the high-risk nature of the organization’s 
work, commitment from all members of the 
healthcare team on both an individual and organi-
zational level, and open communication regarding 
errors without risk of retribution in a blame-free 
environment [8]. The Joint Commission recently 
published a statement on the essential role of 
leadership within the culture of safety citing 
causes of insufficient support for patient event 
reporting, lack of feedback or response to staff, 
allowing intimidation of staff who report, and not 
addressing staff burnout as potential flaws within 
leadership in creating a culture of safety [10]. 
Morello et al. performed a systematic review of 
over 2000 articles to identify strategies for 
improving this culture within medical organiza-
tions. The strategies that were found were diverse 
and included leadership walk-rounds, team-based 
trainings, and simulation-based training programs 
but, unfortunately, provided no definitive evi-
dence regarding the best types of interventions to 
improve the culture [11].

The National Patient Safety Foundation 
recently convened an expert panel to review the 
literature over the last 15 years since the original 
Institute of Medicine’s report and provide recom-
mendations. The panel identified these eight 
components in their recommendations:

 1. Ensure that leaders establish and sustain a 
safety culture.

 2. Create centralized and coordinated oversight 
of patient safety.

 3. Create a common set of safety metrics that 
reflect meaningful outcomes.

 4. Increase funding for research in patient safety 
and implementation science.

 5. Address safety across the entire care 
continuum.

 6. Support the healthcare workforce.
 7. Partner with patients and families for the saf-

est care.
 8. Ensure that technology is safe and optimized 

to improve patient safety [8].
These are important recommendations for 

institutional improvements in safety, but 

what is the role of the individual obstetrics 
and gynecology department and provider? 
And, what role does simulation play in 
patient safety and the avoidance of medical 
error and adverse events in the field of 
obstetrics and gynecology?

 The Evidence

With the high rates of maternal and infant mor-
bidity and mortality in many first world countries 
and the continued increase in medical liability, 
there has been a resurgence of evidence defining 
and evaluating obstetrical safety measures. In 
2010, Abuhamad and Grobman published on 
patient safety and medical liability in obstetrics 
and gynecology and recommended three key 
components to an obstetrical safety initiative: 
error reporting, crew resource management 
(CRM), and simulation training [12].

 Error Reporting

Error reporting is one of the key components to 
improving systems deficiencies in a healthcare 
organization. Historically and still in many hos-
pitals now, an event that leads to patient harm 
triggers a system that begins an internal review. 
These reviews often focus more on identifying 
the individual cause of an event rather than look-
ing at system deficiencies that could have pre-
vented the original error. It has been shown that 
most errors occur due to systems complexities 
and deficiencies rather than the competence of 
individual providers [13]. Because of this, the 
reporting of all errors and near misses that don’t 
create harm are just as important to report upon 
to aid with the creation of system-wide improve-
ments. Other complex, technological industries 
such as the airlines have used nonpunitive error 
reporting very successfully to improve and main-
tain safety standards within their organizations. 
This industry strives to recognize the limitations 
of the human condition and, therefore, makes 
error and near miss reporting more “blame-free” 
[14]. This aids in development of system-wide 
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changes that help to overcome natural human fal-
libility and improve aviation safety. If the com-
plexities of both fields are compared, it certainly 
seems that a similar culture may improve safety 
in systems in the healthcare industry as well. 
Penney et  al. published a systematic review in 
2006 of near miss and adverse event reporting 
and found that the reporting methods were too 
diverse to determine the benefits of event report-
ing [15]. More recently, Fox et al. recently pub-
lished on an initiative at the Children’s Hospital 
of Pittsburgh educating resident physicians on 
error reporting. They showed an increase in 
reporting from 3.6 to 37.8 per month over 4 years 
and a decrease in serious harm from 15.0 to 8.1 
per month over 4 years highlighting the impor-
tance of error reporting [16]. Unfortunately, med-
ical systems still need to rely on voluntary 
reporting by physicians and nurses, so the 
approach by many institutions is still to perform 
analysis for the events that lead to harm rather 
than prevention of error by evaluating near miss 
events.

 Team Training and Crew Resource 
Management

Errors in obstetrics occur, in part, due to the com-
plexity of the care teams. Care is often provided 
by obstetrics, anesthesia, and pediatrics as well 
as their nursing and support teams, and the need 
to care for both mother and infant makes priori-
tizing difficult. Often, communication errors 
between these teams lead to medical errors. Team 
training and crew resource management are key 
in prevention of these types of errors. Crew 
resource management (CRM) is a safety initia-
tive that has been implemented in obstetrics and 
gynecology and is described as the “organization 
of individuals into effective teams to perform a 
common goal with efficient, safe, and reliable 
interaction” [12]. The common principles of 
CRM training skills derived from the aviation 
industry guidelines include know the environ-
ment, anticipate and plan, call for help early, 
exercise leadership and followership, distribute 
the workload, mobilize all available resources, 

communicate effectively, use all available infor-
mation, prevent and manage fixation errors, 
cross-check, use cognitive aids, reevaluate 
repeatedly, apply good teamwork, allocate atten-
tion wisely, and set priorities dynamically [17]. 
Crew resource management, also known as team 
training, has been used in the aviation industry 
since the 1970s, and though it has changed over 
those years, it still remains a vital part of aviation 
training and maintenance of safety standards.

Hospitals have now incorporated team train-
ing on labor and delivery to try to improve prac-
tices and decrease errors, and many studies have 
been published evaluating team training and crew 
resource management in obstetrics. Haller et al. 
performed a cross-sectional study to evaluate a 
crew resource management intervention to 
improve teamwork and communication skills in 
the obstetrics setting, therefore improving on the 
culture of safety. They showed that participants 
of the study highly valued the team training and 
showed a positive change in the team and safety 
climate of the hospital with OR of 2.9 to 4.7, post 
intervention [18]. Pettker et al. published on the 
effects of a more comprehensive obstetrics safety 
program that included crew resource manage-
ment training as well as the implementation of an 
obstetrics safety nurse, standardization of proto-
cols, patient safety committee oversight, and 
anonymous event reporting. With this more com-
prehensive program, they showed improvements 
in perception toward teamwork cultures, safety 
cultures, and job satisfaction, and individual pro-
viders reported more congruence between doc-
tors and nursing staff. Their team trainings 
consisted of a continuing series of seminars from 
the aviation and defense industries’ CRM train-
ings and then utilized videos, lectures, and role-
playing in the different domains of an integrated 
obstetrics team (physician, resident, nurse, 
administrators) to try to maximize benefit for all 
participants [19]. One study evaluated the effect 
of CRM training on communication during cesar-
ean section. Instead of participant evaluation, 
they utilized trained observers pre and post inter-
vention and saw improved team communications 
during cesarean sections in both quality and 
quantity post training supporting CRM interven-
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tion for teamwork communication in obstetrics 
[20]. Another study by a group from the 
Netherlands evaluated the impact of obstetric 
team training on patient perception of quality 
care. They used a combination of team training, 
role-playing, and high-fidelity simulation to train 
their providers and then used a validated ques-
tionnaire on term low-risk obstetric patients 
before and after their intervention. Patient’s per-
ception of quality increased significantly after 
intervention, and, specifically, the domains of 
communication, clear leadership, involvement of 
planning, and better provision of information 
were the largest increases in improvement. These 
studies would support that CRM interventions 
aid in improving communication and satisfaction 
on labor and delivery that functions in teams of 
providers across disciplines by the necessity of 
the patient complexity. Based on smaller studies, 
team training may also aid in improving patient’s 
perception of quality and, therefore, may impact 
patient satisfaction.

Crew resource management in aviation is not 
only used because of the impact on team dynam-
ics but instead on the positive impact on safety 
[14]. Based on available evidence, this seems to 
hold true for obstetrics teams as well. Nielsen 
et al. performed a randomized controlled trial in 
2007 evaluating more specifically for a decrease 
in adverse events after didactic team training in 
the operating room for cesarean sections. They 
noted no difference in outcomes between groups, 
but did note that those teams that had undergone 
training had a shorter time from decision to inci-
sion in the cesarean section group [21]. They 
attributed the lack of difference to their short-
term follow-up on their original study so pub-
lished a follow-up study in 2008. With longer-term 
evaluation, they showed improvements in the 
adverse outcomes index, a composite score of 
clinical outcomes [22]. Phipps et  al. also pub-
lished on a crew resource management-based 
curriculum implemented on labor and delivery 
but incorporated both didactic sessions and a 
high-fidelity simulation. They evaluated the 
adverse outcomes index for 2 years prior to inter-
vention and 1.5 years after training and showed a 
significant decrease in the adverse outcomes 

index. They concluded that the combination of 
crew resource management training with simula-
tion techniques for competency improved their 
outcomes [23].

Many studies have also looked at the use of 
simulation for more specific obstetric emergen-
cies such as shoulder dystocia. The use of simu-
lation for training is particularly applicable to 
shoulder dystocia due to its relative infrequency 
in practice, its risk of both temporary and per-
manent injury to an infant, and the need for a 
team-centered approach to improve outcomes 
[24]. Deering et  al. showed that residents who 
did training on a birth simulator were more 
likely to utilize maneuvers at the time of a sec-
ond simulation and have improved performance 
scores by an external reviewer compared to 
those residents who did not undergo training 
[25]. Goffman et al. performed a similar study 
with both attending and resident physicians and 
showed resident improvements in both maneu-
vers and team communications and attending 
improvement in communication during subse-
quent simulated dystocia events [26]. Both of 
these studies were designed to evaluate improve-
ments in performance scores during simulation 
but did not correlate their findings to clinical 
outcomes and patient safety. In 2011, Grobman 
et al. published on a team-based shoulder dysto-
cia protocol that utilized CRM strategies for 
communication tailored for an obstetrics team 
and combined this training with the use of low-
fidelity simulation. They then evaluated clinical 
outcomes after implementation of the protocol 
and simulation and showed the rate of brachial 
plexus injuries declined at both the time of birth 
and discharge improving infant safety at the 
time of dystocia [27]. Kim et  al. also reported 
on the incidence of dystocia outcomes pre and 
post a simulation protocol and found discrepant 
outcomes. They found that the rate of dystocia 
was higher after simulation likely due to 
increased reporting and recognizing and there 
was no decrease in birth injury, postpartum 
hemorrhage, third- and fourth-degree lacera-
tion, or episiotomies [28]. Draycott et  al. pub-
lished on a mandatory shoulder dystocia training 
course that was implemented in the UK as part 
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of the SaFe study beginning in 2000 and showed 
that, though there was no decrease in shoulder 
dystocia, there were improved neonatal out-
comes with brachial plexus injury rates drop-
ping from 9.3% to 2.3% [29].

Other obstetric emergencies in which team 
training and simulation are often utilized are post-
partum hemorrhage, emergency cesarean section, 
and eclampsia due to requirements of a multidis-
ciplinary team and a rapid response [30]. Fransen 
et  al. evaluated the effectiveness of a one-day 
simulation-based team training that incorporated 
teamwork training in the context of clinical train-
ing utilizing both high-fidelity simulation and 
team training. They utilized the traditional hall-
marks of teamwork training including leadership 
and role clarity, distribution of workload, situa-
tional awareness, and directed communication 
and also utilized SBAR (situation, background, 
assessment, and recommendation) for their 
handovers between teams. Participants assigned 
to training performed specific scenarios of 
increasing difficulty throughout the day: shoulder 
dystocia, eclampsia, umbilical cord prolapse, 
postpartum hemorrhage, and resuscitation of a 
pregnant woman. They found the composite out-
come of obstetric complications did not differ sig-
nificantly between groups that were trained versus 
those who were not. Team training, however, did 
show a reduction in trauma due to shoulder dysto-
cia and increased invasive treatment for severe 
postpartum hemorrhage [31]. Egenberg et al. pub-
lished on the use of interprofessional team train-
ing during postpartum hemorrhage and showed, 
after interprofessional training, that there was a 
significant reduction in the amount of total blood 
products given. It was hypothesized this was due 
to improved awareness and the following of hem-
orrhage protocols on the unite [32].

Patient safety in obstetrics still poses a major 
public health concern in the USA and interna-
tionally due to high rates of maternal and neona-
tal morbidity and mortality [33]. Simulation and 
team training provide much needed skills acqui-
sition, team communication, and provider com-
fort with obstetric emergencies but fail to 
consistently show an improvement in clinical 
outcomes. Despite the lack of consistency of evi-

dence on patient safety and simulation in obstet-
rics, the evidence surrounding improved 
communication would lend us to believe that 
safety may improve over time due to the benefits 
from teams working more consistently together. 
Standardizing protocols and simulation training 
for obstetric providers may improve clinical out-
comes and patient safety in the long term, but 
more research is needed and protocols need to be 
validated.

Gynecology and gynecologic surgery is 
another area of focus for research on the use of 
simulation strategies to improve patient safety. 
Prior to discussing simulation’s effects on safety 
in gynecologic surgery, it is important to discuss 
what are thought to be the key causes of errors 
during gynecologic surgery. From a liability per-
spective, patient harm has been linked to surgeon 
incompetence, inexperience, and lack of techni-
cal skills. Parker published a video review of sur-
gical errors in 2010 and described the causes of 
errors during laparoscopic surgery. These were 
classified as visual errors or errors of inexperi-
ence. Visual errors are due to problems of visual 
perception and processing and may be caused by 
“tunnel vision” or the imprinting of information 
of the brain that then excludes other contradic-
tory information. Errors of inexperience are due 
to a lack of experience in a particular procedure. 
He describes two methods of thinking in cogni-
tive science: deliberate or knowledge-based and 
instinctive or unconscious processing [34]. It is 
thought that with increased experience, knowl-
edge-based cognitive behaviors can become 
more instinctual and, therefore, potentially safer. 
This would lead us to believe that simulation, by 
playing a role in developing competence, with 
repetition may lead to instinctual skills that 
would be useful in the operating room.

How does simulation impact surgical exper-
tise? It is intuitive that to achieve expertise, both 
repetitive practice and actual experience are nec-
essary components to high-level performance. 
Long gone are the former mantras of “see one, do 
one, teach one.” It has been described in both 
medical and nonmedical fields that it is necessary 
to have 5000 or more hours of deliberate learning 
and practice to become an expert or as long as 
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10 years of intense experience to achieve a high 
level of competency [35]. To put that into practi-
cal real-life terms, for a surgeon performing two 
hysterectomies a week at 3 h per procedure, they 
would be getting approximately 24 h of intense 
real-life experience per month or 288 h per year. 
At this rate, it would require almost 20 years to 
become an expert, and, in gynecologic surgery, 
this surgeon would be considered “high volume.” 
It is also important to note, however, that practice 
over time likely has more beneficial effects than 
focused and lengthy practice at one give time; for 
example, daily practice of a technical skill such 
as laparoscopic suturing during fellowship train-
ing for 1 h per day for 10 days would likely be 
more beneficial than a 1  day, 10  h, continuing 
medical education course that attempts to teach 
and practice all aspects of the same skill [36]. 
Given the lack of time and the decreased volume 
experienced by individual surgeons, extended 
simulation may have a role in trying to achieve 
the number of hours required to reach “expert 
levels.”

With the implementation of duty hour restric-
tions and the expansion of technologies and sur-
gical procedures performed, training programs 
for surgical subspecialties are relying more heav-
ily on simulation-based education [37]. General 
surgery programs are now requiring the success-
ful completion of Fundamentals of Laparoscopic 
Surgery and Fundamentals of Endoscopic 
Surgery. These training programs have demon-
strated clinical correlations between scores on 
simulation assessments and technical skills in the 
operating room [38, 39]. Unfortunately, there is a 
paucity of evidence regarding how these skills 
impact patient safety in terms of patient out-
comes. But this lack of evidence has not stemmed 
the use of FLS for graduation from residency, 
hospital certification, and privileging and, even, 
is required training for malpractice coverage 
[40].

In addition to individual training, simulation 
has been used in gynecologic surgery in the form 
of team training similar to obstetrics. Robotic 
surgery, in particular, significantly lends itself to 
team training due to the complexity of the setup 
and the equipment. Schiff et al. published on the 

quality of communications in robotic surgery by 
surveying all members of the operating room 
team after procedures and found that those cases 
that communication was reported as poor showed 
a greater estimated blood loss and longer operat-
ing time. They concluded these outcomes were 
due to poor communication and identified team 
training as a potential way to improve these out-
comes [41]. Team training programs have become 
more widespread in a variety of surgical subspe-
cialties and allow for the entire surgical team to 
work in better cohesion by training specifically to 
that goal. Though the evidence is limited, it is 
inherent that a better communicating team would 
likely lead to improved outcomes [42].

Mandatory training and implementation of 
new protocols is another arena of simulation that 
has limited evidence showing benefit in gynecol-
ogy. Most promising, however, recently, was a 
publication out of the University of Michigan uti-
lizing a training/simulation program for the 
implementation of a universal cystoscopy pro-
gram at the time of hysteroscopy. Their evidence 
showed increased utilization of cystoscopy after 
training and decreased rates of delayed injury to 
the ureter [43].

In 2008, the WHO, in coordination with the 
Safe Surgery Saves Lives Program, instituted a 
Safe Surgery checklist with 19 categories that 
includes the sign-in, time-out, and sign-out that 
is now performed as a standard in many operat-
ing rooms. Haynes et al. utilized this checklist to 
perform a prospective pre- and posttest interven-
tion and showed a significant decrease in postop-
erative complications and deaths, most of which 
were due to surgical site infection and related to 
dosing or preoperative antibiotics [44]. The 
Society of Gastrointestinal and Endoscopic 
Surgeons (SAGES) has now modified this check-
list for laparoscopic surgery and included a 
guide to help cope with equipment issues in 
hopes of improving quality, efficiency, and com-
munication [45]. Checklists are frequently 
described in the simulation literature as tools to 
standardize care and create protocols where pre-
viously none existed. The use of checklists 
allows a better team approach to a patient in the 
surgical setting.
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 Conclusions

The implementation of a simulation program for 
obstetrics and gynecology will improve team 
communication, improve error reporting, and 
likely have a beneficial impact on long-term 
patient safety in your organization. Utilizing the 
tools in this book will help individuals develop 
simulation programs within their institutions, but 
it is important to address the culture of safety in 
addition to addressing the needs for new skill 
acquisition and maintenance of skills. The cul-
ture of safety, to report errors, prevent errors, and 
maintain skills, needs to arise from a top-down 
approach. It is important, first, that practice and 
hospital administrations are involved to ensure 
that blame-free reporting occurs, and it is widely 
known in the organization that error reporting 
and team training are expected or required. It 
then falls to clinical care teams to implement 
these cultural changes which may only be done 
with mutual trust between administration, physi-
cians, nurses, and staff. Simulation is an impor-
tant part of training and maintenance of technical 
skills in obstetrics and gynecology and will con-
tinue to be studied to show improved patient out-
comes and patient safety.
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The Why, Who, What, and Where 
to Implement a Simulation 
Program in Obstetrics 
and Gynecology

Kay Daniels

 Introduction

In this chapter we will provide you with a practi-
cal approach to initiating or expanding an obstet-
ric and gynecologic simulation program. The 
chapter will be divided into the “Why, who, what, 
and where” of implementation of a simulation 
program.

This chapter can by no means cover all the 
various possibilities for the use of simulation but 
reflects the author’s experience and observations. 
Talking to others who have gone thru this process 
is invaluable, and actually taking the time to visit 
and observe in person other simulation programs 
is time well spent.

The first question that must be answered is:

 Why: Why Do You Want to Implement 
a Simulation Program in Your 
Institution?

There are a variety of answers depending on your 
institution. As this is a crucial step, take the time 
to really consider what is (are) the goal(s) for 
your program.

Here are some considerations.

 Residency Training
The July 2016 requirements from the 
Accreditation Council for Graduate Medical 
Education (ACGME) for obstetrics and gynecol-
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Key Learning Points
• Implementation of a simulation pro-

gram should always begin with a focus 
on why it is needed and who is to be 
trained.

• Curriculum will be formatted to focus 
on the learning objectives, and equip-
ment should not be purchased until 
these are determined.

• Simulation can be done both in a simula-
tion center and in situ depending on the 
goals of training and facilities available.
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ogy state “Acceptable simulation includes a range 
of options from low to high fidelity. The Review 
Committee does not expect each program to have 
a simulation center; however, incorporation of 
simulation in residency education is required” 
[1]. With this in mind, many residency programs 
are starting or broadening their simulation pro-
grams. The use of simulation for residency train-
ing offers a variety of options including but not 
limited to:

• Simulation task training to introduce new 
skills that are better perfected on a mannequin 
than in a live person, such as laparoscopic 
technique or shoulder dystocia maneuvers

• Improving resident performance in often seen 
events such as postpartum hemorrhage (PPH), 
stat cesarean deliveries, and severe 
preeclampsia

• The opportunity to expose residents to rare 
events that they may not have a chance to expe-
rience in their 4 years of residency, for exam-
ple, maternal cardiac arrest and vaginal breech.

 Team Training of Labor and Delivery or 
Postpartum/Antepartum Units
In 2004 the Joint Commission released a sentinel 
event alert titled Preventing infant death and 
injury during delivery that stated

“Communication issues topped the list of 
identified root causes (72 percent).”

The Joint Commission went on to recommend 
that organizations:

 1. “Conduct team training in perinatal areas to 
teach staff to work together and communicate 
more effectively

 2. For high risk events such as shoulder dystocia, 
emergency cesarean delivery, maternal hem-
orrhage, and neonatal resuscitation conduct 
clinical drills to help staff prepare for when 
such events actually occur and conduct 
debriefings to evaluate team performance and 
identify areas for improvement” [2].

Following the release of this sentinel event, 
attention was directed toward the development of 
training of teams to reduce these communication 
errors and improve outcomes. This led to the 

adaptation of crew resource management (CRM) 
from the aviation field and development by the 
military of TeamStepps [3, 4]. Use of simulation 
is the perfect setting to introduce, reinforce, and 
practice effective team performance.

Simulation can be a powerful tool to assist in 
identifying the causes of and lowering of mal-
practice cases. Data suggests that programs with 
active simulation programs have been able to 
decrease their malpractice exposure [5, 6].

 Uncovering System Errors on Your Unit/
Readying a New Unit for Patient Care/
Planning for a Complicated Procedure
Simulation can be used either to identify preexist-
ing system errors in your unit [7] or to explore the 
potential system errors in a new unit before open-
ing for patient care. When the Women and Infants 
Hospital in Rhode Island opened a new NICU, it 
was fivefold larger than their previous unit and 
extended over two floors. To accomplish a suc-
cessful transfer, simulation sessions were sched-
uled and made possible the correction of problems 
before the patient move-in date. This endeavor 
“substantially elevated the perception of the value 
of simulation within the institution” [8].

In centers that have procedures that require mul-
tiple teams of various disciplines to participate, the 
opportunity to do a “dress rehearsal” can correct 
vulnerable areas beforehand. As reported by August 
et al., the use of simulation to rehearse a rare and 
difficult surgical procedure EXIT to ECMO was 
successful because simulation enabled the interdis-
ciplinary teams (MFM, pediatric surgeon, anesthe-
siologist, pediatric cardiology, nursing and pediatric 
perfusion specialists) to identify and correct poten-
tial problems before the surgery [9].

These uses of simulation can produce the most 
concrete examples of the value of simulation and 
aid to garner support from both the staff and hos-
pital administration.

 Nursing Education
Simulation drills are a highly effective modality 
to introduce new policies or standard algorithms 
to the unit. New nurses to the unit or travelers are 
especially important to acquaint in a simulation 
fashion to the rapid workflow of an acute unit 
such as labor and delivery [10, 11].
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Once the WHY has been answered, the WHO 
can now be identified. The WHO is multilayered. 
Who are your learners, who will be your simula-
tion team, and who in administration will be sup-
porting your program?

 Who (Learners)

 Residency Training
Introduction of simulation for residency training 
should start early in the 4-year curriculum. Many 
institutions have put in place with great success 
“intern boot camp.” This intensive education 
program given at the start of intern year has been 
invaluable for allowing the interns to come to the 
ward prepared and ready to be truly helpful 
members of the team. Simulation is incorporated 
in many of these programs and in Israel; they 
now have a national mandate for all programs to 
provide a simulation-based pre-internship work-
shop [12, 13].

Although the intern boot camp is most often 
done as a resident-only training, an effort should 
be made later in residency not to remain in the silo 
of resident-only training. Advancing the resident 
simulation experience to include multidisciplinary 
or intraprofessional team training is crucial.

Team Training Multidisciplinary or intrapro-
fessional simulation training is a more compli-
cated and time-consuming endeavor, yet the 
rewards of improving the entire team’s perfor-
mance cannot be understated. Team training 
should be envisioned as including not only all 
medical providers but all personnel who work on 
the unit – scrub techs, clerks, etc.

Barriers to having all disciplines present are 
numerous. Possible solutions to personnel atten-
dance include:

• MD/DO/CNM attendance  – various institu-
tions have successfully involved their attend-
ing providers using the following approaches:
• Providing financial compensation for 

participation.
• Participants receive discount on the mal-

practice premiums for yearly participation.

• Providing MOC 4 or CME credit for 
participation.

• Require provider attendance to maintain 
hospital privileges.

• Resident attendance.
• Resident involvement can be done as a 

mandatory attendance during their pro-
tected teaching time.

• To maximize learning, each simulation 
should include no more than three residents 
at a time. This will allow each resident to 
take an active role and be in the “hot seat” 
as the primary responder.

• Nurse Participation.
• Require RN attendance
• Providing CEU credit
• Transitioning the present nursing education 

program to be a simulation-based educa-
tion program

 Who (Simulation Team Members)

 Residency Training
Providing resident-only simulation training will 
be easy to schedule as it can be done during resi-
dent protected teaching time. Your faculty should 
include not only the core simulation team but also 
specific content experts, for example, when teach-
ing fundamentals in laparoscopic surgery (FLS), 
enlist your minimal invasive surgery (MIS/MIGS) 
faculty as additional faculty trainers.

 Team Training
When the goal is team training, both the planning 
sessions and the simulation sessions can be a 
challenge to schedule but worth the effort. Ensure 
that a representative from each discipline who 
works on the unit (OB, anesthesia, nursing, OR 
staff, pediatrics, nurse educator/management) is 
involved with the discussion and decision of the 
scenario chosen. Allowing creation of the learn-
ing objectives to be done jointly will ensure that 
each discipline has relevant teaching points for 
their specialty. When possible, have a member 
from each discipline available for the debriefing 
process providing subject matter expertise. 
Examples of learning objectives created for full 
team simulation scenario are listed in Table 9.1.
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Uncovering System Errors on Your Unit/Readying 
a New Unit for Patient Care/Planning for a 
Complicated Procedure This will be of the 
greatest benefit if all relevant team members are 
present. This may include nonmedical person-
nel – clerks who make the emergency call or off-
unit personnel such as the blood bank or the 
hospital code team if they are part of the simula-
tion scenario.

 Who (Engaging the Institution)

Garnering long-term support for simulation pro-
gram requires an appreciation for the institutions’ 
priorities. The following parties have a vested 
interest in the simulation program for distinct 
reasons and should be engaged early in the plan-
ning process.

 Nursing Administration
The priority for nursing will often be nurse edu-
cation and employee satisfaction. Most hospitals 
have active nursing education departments. 
Simulation programs should actively engage the 
yearly learning objectives of the hospital’s nurs-
ing administration as part of the scenario. 
Ensuring that a nursing educator or manager is at 
the planning meeting will facilitate this goal.

 Risk Management
Decreasing medical claims through improved 
clinical practice and patient-provider communi-
cation is one of the major priorities of risk man-
agement. Invite a representative from risk 
management to the simulation debriefing and 
allow them to educate your providers on proper 
documentation and optimal communication tech-
niques with patients when untoward events have 
occurred. Reviewing active or past malpractice 
cases, root cause analysis (RCA), or sentinel 
events, risk management can identify needed 
areas for improvement specific for your organiza-
tion. These issues can then be incorporated into 
the simulation scenario.

Table 9.1 Example clinical question, learning objec-
tives, and metric for obstetric simulation

Clinical question:
  What are the tasks required of each subspecialty for 

timely, efficient, and safe transfer of a patient from 
the labor room to the operating room for a stat 
cesarean delivery?

Nursing learning objectives:
  Demonstrate verbal acknowledgment of 

obstetrician’s decision for stat cesarean
  Demonstrate clear communication to charge nurse 

about stat cesarean so they can notify 
anesthesiologist of emergency and have technicians 
prepare operating room

  Demonstrate rapid preparation of patient lines (fetal 
monitors, intravenous lines, Foley catheter, epidural 
catheter, etc.) and physically transfer patient without 
delay

Obstetrics learning objectives:
  Demonstrate clear communication of decision for 

stat cesarean
  Demonstrate compassionate communication with 

family member without delaying transfer
  Assist bedside nurse with physical transport to 

operating room
Anesthesia learning objectives:
  Evaluate patient stability and support airway, 

breathing, and circulation as needed for transport
  Demonstrate rapid preparation of operating room for 

stat cesarean including stat general anesthesia 
medications and airway management equipment or 
stat spinal if appropriate

  Utilize all available resources including other 
anesthesiologists and anesthesia technician

Technician learning objectives:
  Anesthesia technician demonstrates rapid preparation 

of operating room including checking emergency and 
advanced airway equipment and readiness to assist 
anesthesiologist with moving patient onto table, 
attaching monitors, and starting preoxygenation or 
other tasks as required

  Operating room technician demonstrates rapid 
preparation of operating room equipment

Team learning objective:
  Team demonstrates efficient, rapid, and safe transfer 

of patient from labor room to operating room for stat 
cesarean

Metrics:
  How many seconds elapse between decision for stat 

cesarean and arrival in operating room?
  What barriers exist and how long of a delay do they 

cause when transferring patient from labor room to 
operating room for stat cesarean?

Reprinted with permission from Wolters Kluwer Inc.
Austin et al. [5]
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 Patient Safety/Quality Improvement 
Committee
Identification and correction of system errors are 
a crucial goal of all QI programs. Simulation is 
an excellent methodology to uncover system 
errors in a very tangible way. Having video to 
show a suboptimal workflow or a glaring system 
error is a powerful driver for change. Spending 
time in the debriefing sessions to exclusively dis-
cuss system errors as seen by the frontline pro-
viders is invaluable. To maximize effectiveness, a 
system must be in place to engage the QI com-
mittee so that the changes uncovered in simula-
tion can be addressed and corrected (Table 9.2).

 What (Curriculum/Equipment)

What you will be simulating depends on your 
goals as previously determined.

 Residency Training
If the goal is primarily residency training of pro-
cedures and techniques, there are many tools at 
your disposal for task training [14].

 Team Training
Determining the curriculum can be accomplished 
by gathering local data: sentinel events RCAs/
near misses. Also including staff input as what 
issues they can identify on the unit can allow you 
to create a tailored library of scenarios that can be 

used to ensure the teams are better prepared for 
the next such event. If local data is not available, 
using national data for malpractice suits can be 
used effectively.

 Equipment
What equipment is needed for the simulation will 
be determined by two factors, the learning objec-
tives of the scenario and the site of the simula-
tion. For example, if one of the learning objectives 
is to highlight teamwork, communication, and 
concerns when performing general anesthesia, 
having a full-body model would be crucial to 
allow anesthesia to perform intubation.

The site of the scenario will also be a deter-
mining factor for the equipment used. If the 
course is performed in a simulation lab, heavy 
computer-driven full-body mannequins that do 
not need to be moved can be used. However, if 
the simulation site is labor and delivery, light-
weight noncomputer-run mannequins or task-
training models with standardized patients that 
are easily movable are best and can easily be 
adapted.

 Uncovering System Errors on Your Unit/
Readying a New Unit for Patient Care/
Planning for a Complicated Procedure
Curriculum and equipment are dependent on the 
stated goal. Simulation has the potential both to 
uncover present latent system errors and to iden-
tify potential difficulties. Using simulation allows 

Table 9.2 System error and corrections

Author Latent error Solution
Preston et al. [7] Inefficient call system Repositioning of call bells (i.e., NICU call bell at head infant 

warmer (not at the head of mother’s bed)
personal 
communication

Inefficient access to 
uterotonics

“Postpartum hemorrhage kit” was developed by pharmacy 
services, which included methylergonovine, carboprost, and 
misoprostol. All three medications were then placed in the 
refrigerator in an insulated box

Lipman et al. [15] Inefficient move to the 
OR in a stat cd

Change in process for patient movement including disconnecting 
IVs at proximal port, pumps made available in each OR, 
transporting on the LDR bed, not transferring to a gurney

Hamman et al. [17] Delay in calling teams 
for urgent case

Multiple solutions implemented including specific code page and 
call back number
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you to determine the optimal crisis management 
for your unit.

During a crisis, the usual routine cannot be 
examined, nor can there be a randomized trial 
during an emergency due to ethical and logistic 
restraints. Yet using simulation to create and 
review the process can be revealing. Lipman et al. 
performed a simulation study that examined 
where was the best location to perform a perimor-
tem cesarean delivery on their unit. Teams were 
given the simulation of a maternal code in the 
LDR and were randomized to either perform the 
cesarean delivery in the OR or in the LDR. All 
teams were aware of the desired delivery within 
5 min of the arrest. The simulations were timed, 
and the team discussed and analyzed the pros and 
cons of each location in the debriefing. Despite 
the lack of room in the LDR for all the necessary 
staff (NICU, code team, surgeons), the effects of 
moving to the OR – which was only across the 
hall – revealed that providers performed subopti-
mal CPR when moving to the OR and there was a 
consistent delay in actual delivery with the median 
times of 7:53 min with the move to the OR in con-
trast to the median time of delivery of 4:25 min if 
performed in the LDR. Therefore, the simulation 
allowed that OB unit to agree that any perimortem 
delivery should be done in the LDR [15].

 Where: Simulation Lab Versus In Situ 
Versus Classroom Versus Tabletop

The choice of where to do the simulation is 
dependent on:

 1. Goal of the simulation
 2. Time allotted for the participants
 3. Availability of the site

Simulation labs offer the opportunity to have 
undisturbed time away from the unit. Simulation 
centers are the optimal site to learn new informa-
tion that require in-depth discussion – i.e., ACLS 
or NRP  – or tasks that are time intensive for 
cleanup such as demonstrating quantitative blood 
loss. The limitations of simulation center include 

the time needed to travel to the center and the 
lack of verisimilitude of the environment, which 
makes it difficult for some participants to opti-
mize their learning. In addition, system errors 
cannot be identified.

In situ or labor and delivery simulations are at 
the vicissitudes of the workload of the unit, and 
the potential for not having a room available is 
very real. However, working in the real environ-
ment allows participants to more easily incorpo-
rate what they learn in simulation into their daily 
routine. System error identification is an easy by-
product of in situ drills. To mitigate the conse-
quence of not being able to do an in situ 
simulation, an alternative spot close to the unit 
should be identified as a backup site and equip-
ment to turn a waiting room or classroom into an 
“OR” available.

Classrooms can easily be used for task-train-
ing simulations and tabletop or “talking simula-
tions.” Tabletop simulations allow an opportunity 
to discuss complex patient scenarios and talking 
thru what the providers would do allowing for 
valuable educational moments.

 Other Considerations Are

 Creation of a Safe Zone When Doing 
Simulation
It is paramount for learning that your participants 
feel secure in the knowledge that they will not be 
judged during the simulation and that no report-
ing of their performance is planned. Rudolph 
et al. explain that creating a safe environment for 
simulation and debriefing “creates a setting 
where learners can practice new or familiar skills 
without the burden of feeling that they will be 
shamed, humiliated, or belittled” [16]. There are 
a variety of ways to accomplish this important 
goal including a prebriefing that includes setting 
expectations and assuring confidentiality you can 
also consider having all participants sign a confi-
dentiality form prior to participating and reiterat-
ing that “what happens in simulation, stays in 
simulation.” This will all help to maximize 
learning.
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 Do You Want to Record and Use Video 
During the Debriefing?
Video playback can be a compelling teaching 
tool. Learners can more easily see their effec-
tiveness as communicators. Viewing team skills 
with the use of video playback allows a more 
realistic assessment of performance. However, 
for some learners, video can be a distracting 
and even a disquieting experience. Learners 
must be reassured that the video will be kept 
confidential or even destroyed after the view-
ing. Video playback should be used judiciously 
and wisely.

 Is There Time to Offer a Task-Training 
Portion Before the Full Simulation?
Combining a short presimulation period of task 
training, i.e., learning how to do a B-Lynch or 
place a uterine tamponade balloon before a full 
team training for postpartum hemorrhage, allows 
the participants to practice a skill before using it 
in a full simulation. This format can be a power-
ful learning experience.

 Should the “In Situ” Simulations 
Be Announced or Unannounced?
Although “mock codes” have been used for years 
on medical wards and unannounced drills guar-
antee medical personnel are present to partici-
pate, starting a new simulation program with 
unannounced codes may create resistance. 
Introducing simulation initially in a relaxed 
planned format will have better long-term accep-
tance. Unannounced drills if desired can be intro-
duced in the future.

 Summary

In summary, a well-planned and thoughtful intro-
duction will allow simulation to become an inte-
gral and valued component of a comprehensive 
patient safety program. Begin with defining why 
you are embarking on a simulation program. Is it 
for residency training only, team training, or 
improving the workflow on your unit? Why is 
followed by the who, what, and where. Who will 

be your learners, and who do you need on your 
simulation team. Understanding who are the 
stakeholders and including them early in the 
planning are crucial for sustainability of the pro-
gram. What refers to the curriculum and the 
equipment needed to accomplish your learning 
goals. Customizing your program for the unique 
gaps experienced in your institution will create 
buy-in from your learners and team members. 
Curriculum should include the concept of a safe 
zone allowing learners to practice difficult and 
new skills without judgment. Where can vary 
between a simulation lab, “in situ” on the ward, 
and a classroom for a tabletop simulation. “In 
situ” setting for simulation offers the benefit of 
reviewing the workflow of the unit allowing 
latent system errors to be revealed. Simulation is 
of proven benefit and should be incorporated for 
teaching, team training, and improving care 
delivered in any institution.
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 Introduction

Standardized patients (SPs) are people recruited, 
hired, and trained to portray patients by SP 
Educators in order to support health-care trainees 
through formative and summative educational 
activities designed to develop clinical skills [1, 
2]. SP Educators hail from a variety of disciplines 
and support trainees by using their diverse pro-
fessional backgrounds as health-care practitio-
ners, teachers, trainers, communication experts, 
and also theatre artists to coach SPs to authenti-
cally portray patients. SPs most typically “…por-
tray common clinical complaints in a simulated 
medical environment” [3, p., 196]. A significant 

benefit of the simulated environment is minimal 
risk to the learners and SPs, with no risk to 
patients seen in hospitals. Other advantages of 
employing SPs include their ability to repeat the 
same role again and again for multiple learners, 
their capacity to portray a number of clinical 
cases simulating patient complaints that may not 
be readily available among patients in clinic, the 
fact that they may be trained to provide construc-
tive feedback, and the fact they can provide learn-
ers with written and verbal feedback on clinical 
communication skills [4].

Since the 1960s when Dr. Howard Barrows 
[5] first implemented SPs with his neurology 
residents at Los Angeles County Hospital, the use 
of human simulation has grown to the point 
where most US medical schools (and many 
abroad) as well as numerous allied health profes-
sions have developed comprehensive SP pro-
grams. While SPs are most commonly known for 
portraying clinical complaints scripted in stan-
dardized patient case scenarios, their use has 
expanded to include a variety of roles such as 
physical exam teaching associates (used to teach 
beginning medical students foundational ele-
ments of the physical exam) and case observers, 
(used for quality assurance to watch and assess as 
other SPs perform with learners).

The obstetrics and gynecology (OB/GYN) 
specialties are a good example of how SPs work 
routinely with faculty across the United States in 
service of medical student and advanced learner 
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instruction. SPs are used in OB/GYN simulation 
activities for case portrayals and in hybrid simu-
lations with mannequins and partial task train-
ers. However unlike these simulation modalities, 
when SPs known as gynecological teaching 
associates (GTAs) work, there is risk involved as 
they are teaching invasive exams including the 
speculum, bimanual, and rectal exams to learn-
ers using their own bodies. So, it is of the utmost 
importance that faculty and trainees collaborate 
with SP Educators and GTAs to create safe, 
intentional, and respectful learning environ-
ments. This chapter focuses on the development, 
role, and best practices for working with GTAs 
and SPs receiving invasive exams, best practices 
for training SPs, and logistical information rele-
vant to working with SPs such as recruitment 
and cost.

 The Development of GTA Programs

Before the use of GTAs – highly trained women 
as a tool for pelvic exam instruction – a com-
mon setting for a student to perform their first 
exam was in a room with a clinical patient and 
an instructor. In this setting, exam instruction 
often followed the framework of demonstration 
by faculty followed immediately by perfor-
mance of the exam by the student [6, 7]. This 
was described in detail by Dr. Robert 
Kretzschmar, one of the first physicians to begin 
the development of pelvic exam instruction. He 
described this standard as a “triangular setting” 

where the patient was exploited by nature of the 
learning environment [6, p., 367]. The interac-
tion between student and faculty was hindered 
by the necessity of having the patient present; 
however the patient’s needs were also not being 
met since the student’s exam did not impact 
their care and limited their ability to communi-
cate with their provider [6, 8]. Holzman, 
Singleton, Holmes, and Maatsch [9] also 
describe this situation when noting “The learner 
and the instructor are apt to focus upon the tech-
nical aspects of the examination and overlook 
the needs of the patient” (p. 124).

Perlmutter and Friedman [10] reflected on the 
need for a change in the teaching model when 
they discussed the dilemma of whether to use 
clinic patients. They noted that “Issues of 
patients’ rights (especially women’s rights), 
informed consent, diminishing ward services, 
and social constraints…” (p.  163) suggested a 
different approach may need to be taken. 
Additionally, the anxiety of the learning situation 
for both the patient and the student was identified 
as an inherent negative aspect of using patients 
from the clinic [11].

The use of clinical patients presents an addi-
tional challenge in regard to incorporation of 
technical and communication skills simultane-
ously. While there was variety in the reported 
incentives for change across the literature, one of 
the most commonly identified concerns was 
communication with the patient [6, 12, 13]. To 
address this wide range of challenges, programs 
began developing alternatives to using patients 
for the initial pelvic exam instruction. These pro-
gram alternatives have become an accepted part 
of undergraduate medical education and continue 
to develop as more research reinforces their 
effectiveness.

 Employing GTAs to Teach the Pelvic 
Exam Is Advised

Over the course of the last 50 years, alongside the 
development of standardized patient methodol-
ogy, the development of GTA instruction has 
evolved despite some common misconceptions 

Key Learning Points
• Understand the evolution of actual 

patients to SPs and GTAs in OB/GYN 
simulation activities and supporting evi-
dence for the use of GTAs in medical 
education.

• Be able to explain best practices for 
working with SPs and GTAs in forma-
tive and summative sessions.

• Gain practical information for recruit-
ing, hiring, and training SPs.
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of their roles. The use of highly trained women 
who can provide feedback and refinement on 
exam technique as well as effective communica-
tion strategies is no longer a new phenomenon. 
GTA methodology is rooted in educational the-
ory and practice and uses defensible strategies to 
engage the learners throughout a structured ses-
sion while retaining a relatively low stress envi-
ronment. There are a large variety of techniques 
and frameworks that are utilized for instruction 
of the exam, and each has its own benefits that 
align with many of the identified challenges with 
the previous use of clinical patients in the 
hospital.

The initial steps to address the challenges sur-
rounding clinical patient usage allowed the 
implementation of educational theory that led to 
the current-day GTA programs. While there are a 
variety of instructional approaches that were 
attempted, the current standard in the United 
States is the use of GTAs for pelvic exam instruc-
tion [14]. There are multiple designs for the 
instructional session composition, but the major 
approaches are structured to include one or two 
GTA instructors leading small group sessions 
without faculty being directly involved in each 
session. Other structures of note that are still in 
use today use GTAs in addition to faculty instruc-
tion in small group settings or use live models to 
allow for faculty demonstration of the exam in 
larger groups.

Even in the early research it was noted that the 
skills the students gained from sessions with 
GTAs had benefits when compared to instruction 
by a gynecologist. The cognitive scores of the 
students instructed by physicians and GTAs were 
nearly identical; however, the GTA-trained stu-
dents scored significantly better in psychomotor 
and interpersonal skills [9]. Similar findings are 
present throughout the literature, reiterating the 
efficiency of the communication training during 
a GTA session when compared to a session with 
physician faculty or mannequin instruction [15–
17]. With these repeated results, it is a commonly 
accepted benefit of GTA training that the com-
munication skills that are essential to a strong 
doctor-patient relationship are started in tandem 
with technical skill acquisition.

 Evidence

 Recommendations 
for Undergraduate Medical Education 
Curricula and Training

Undergraduate medical education is a topic of 
vast discussion when considering professional 
organizations. The use of GTAs for pelvic exam 
instruction is somewhat of an outlier, in that the 
direct statements regarding their use are limited. 
When making the overarching recommendations 
for medical education for this area, the AAMC 
[18] recommended repeated practice with con-
structive feedback to refine clinical skills, which 
requires the inclusion of “a trained observer, such 
as a supervising physician or an experienced 
patient” (p.7). They also specifically identify the 
ability to engage and communicate with the 
patient as a critical competency. While there is no 
statement in the recommendations directly 
addressing the method of instructing the pelvic 
exam, the mention of constructive feedback par-
allels the concerns that were initially addressed 
by the design of GTA instruction. Additionally, 
this recommendation supports the use of stan-
dardized patients, which were the basic frame-
work of the GTA design. The mention of trained 
observers as well as the focus on feedback and 
refinement suggests the use of GTA instruction 
meets these recommendations for overall under-
graduate medical education.

The Association of Professors of Gynecology 
and Obstetrics (APGO), specifically the 
Undergraduate Medical Education Committee 
(UMEC), released a clinical skills curriculum 
opinion in 2008 [19]. This opinion defines four 
frameworks for pelvic exam instruction, investi-
gates the data, and ranks them based upon the 
available research. The differences between these 
four student practice options were described in 
detail, but ultimately the GTA was identified as 
the method of choice “followed by computerized 
plastic pelvic models, live models and non-com-
puterized plastic models” (p.9). The statement 
went on to say that the use of clinic patients as the 
initial examination training was not advised with-
out, at minimum, practice on a  non-computerized 
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model if the other design methods were not avail-
able. The benefits highlighted were the ability of 
GTAs to provide timely feedback, the lack of ethi-
cal concerns, and the fact that faculty are not 
required to be present during the instruction. The 
cost of physician instruction was mentioned as 
well, as if to reiterate the benefits inherent in this 
methodology. Finally, it was reinforced that it is 
essential that students practice the hands-on skills 
while receiving feedback and specifically that 
simply lecturing and providing a film are not ade-
quate instructional practices when used alone.

The basic framework suggested by the UMEC 
in regard to the best practice design of a pelvic 
exam teaching session includes an introductory 
instruction followed by a demonstration of the 
exam by an instructor and then supervised prac-
tice with the technique [20]. The preliminary 
instruction offered the inclusion of one or more 
of the following: lecture, video, reading materi-
als, PowerPoint presentation, and class discus-
sion. The supervised practice had a broad range 
of options for methodologies including hospital 
patients, plastic pelvic models, live models, and 
gynecology teaching associates.

An important distinction to make when dis-
cussing the use of clinic patients in medical 
educational overall is that clinic patients are 
still commonly used in clerkship experiences. 
In the OB/GYN clerkships, many US medical 
schools use clinic patients for opportunistic 
practice and training after the initial instruc-
tional experience [14].

 Effectiveness of GTAs for Training 
Undergraduate Medical Students

Several recent studies demonstrate the effective-
ness of using GTAs in the undergraduate medical 
school curriculum [21–23]. A trend highlighted 
is the tendency of early learner anxiety around 
performing the pelvic exam and that working 
with GTAs is shown to improve student confi-
dence as well as technical skill [22]. Introducing 
GTAs early in the undergraduate medical curric-
ulum in support of initial learner experiences of 
performing the pelvic exam and then at the start 

of the OB/GYN clerkship rotation as refresher 
training has been shown to be effective for com-
batting learner anxiety and also for technical 
skills development [24].

 Implementing SPs and GTAs in OB/
GYN Simulation Activities

The goal of this chapter section is to share the 
best practices and expert advice on working with 
SPs and GTAs when implementing OB/GYN 
simulation activities. Topics addressed in this 
section include curriculum development, recruit-
ing SPs and GTAs, costs and resources, SP and 
GTA training, faculty involvement, and formative 
and summative sessions with GTAs and SPs.

 Curriculum Development

Curriculum development involving SPs should 
be approached as a collaborative process. Subject 
matter experts (SMEs), in this case OB/GYN fac-
ulty members, bring their knowledge to the table 
and SP Educators work with them to create simu-
lation events that accurately teach (formative 
events) or assess (summative events) learner 
skills [24]. When designing new curriculum or 
revising existing curriculum, we recommend that 
SMEs and an SP Educator have an initial meeting 
(ideally face to face) in which the SMEs clearly 
identify the following:

• Educational goals and objectives
• Guiding educational or professional mile-

stones related to the goals and objectives
• Number of participating learners and faculty
• Desired length of session
• Demographics including age, gender, and spe-

cific physical characteristics or hiring require-
ments for SPs or GTAs

During this meeting, the SP Educator may ask 
follow-up questions that pertain to the educa-
tional goals and objectives, learner level, or other 
related topics. Based on this additional 
 information, SP Educators may suggest options 

L. Clark et al.



101

for SP case scenario development, an SP or GTA 
training schedule/protocol, development of 
assessment tools (for summative activities), 
options for providing constructive feedback (for 
formative activities), and overall event logistics.

The initial meeting should conclude with the 
SMEs and SP Educator agreeing to a series of 
tasks and who is responsible for the completion 
of each task. See Table 10.1 for a sample check-
list of tasks.

Once the tasks and responsibilities are 
assigned, it is important to choose a date for the 
simulation activity, and then review your timeline 
backwards from the event date. Ideally, we rec-
ommend planning for new events start 1 year in 
advance of the event date and no later than 6 
months in advance of the date. This is crucial as 
each part of the process that follows builds on the 
next, and the educational impact as well as opti-
mal cost-effectiveness of simulation events is 
directly correlated to preparation.

When SP case scenarios and accompanying 
evaluation tools (i.e., checklists) – such as those 
used in Objective Structured Clinical 
Examinations (OSCEs) – are needed, we recom-
mend the SMEs and SP Educator have a follow-
up development meeting. During this meeting, 
faculty will build on educational goals and objec-
tives by identifying a specific patient case(s) SPs 
will portray during the simulation event. It is 
often useful for faculty to model SP case scenar-
ios after patients they have seen in hospitals or 
outpatient clinics. During this meeting the SMEs 
should provide all of the medical information rel-
evant for SPs to accurately portray the case (i.e., 
chief complaint, relevant social history, history of 
present illness, medical history, physical signs 

and symptoms, and communication style prefer-
ences). The SP Educator will contribute by antic-
ipating question SPs will ask with the goal of 
making the case as complete as possible prior to 
the training session. A sample case scenario with 
assessment materials used in our OSCE for medi-
cal students following their OB/GYN clerkship is 
included in this chapter for your reference. It is 
important for faculty to keep in mind that SPs 
want to get a picture of this patient as a whole 
person – not just a patient with a medical prob-
lem – so content that may seem superfluous such 
as hobbies, underlying memories or physical 
experiences associated with medical care, or a 
reason for seeking medical care today (as opposed 
to yesterday) supports SPs in creating authentic 
portrayals [25]. The ability of SPs to create 
authentic portrayals directly contributes to the 
ability of learners to be present and invested in 
simulation activities.

When creating new SP cases, we also recom-
mend rehearsing the scenario, prior to using it 
with learners. Ideally, the SME author will recruit 
a peer who does not know the case to play the 
learner and role-play it with the SP Educator. 
Following the rehearsal, the SME should score 
any assessment tools designed for faculty observ-
ers, and the SP Educator should score any assess-
ment tools designed to be scored by SPs. Based 
on the rehearsal, the SME and SP Educator can 
make needed modifications to the case scenario 
and assessment tools prior to the SP training 
session.

 Recruiting SPs and GTAs

One of the most critical components of imple-
menting a program that includes SPs and GTAs is 
finding qualified personnel who have experience 
in this area and are good candidates to be trained. 
We have found that one of the best ways to recruit 
for both of these roles is by word of mouth from 
current employees. However, for those develop-
ing new programs, we recommend reaching out 
to established programs in your region for guid-
ance and advice. The Association of Standardized 
Patient Educators website (http://www.aspeduca-

Table 10.1 Sample checklist of tasks

Task/planning
Person 
responsible

SP/GTA recruitment
Faculty recruitment
SP case scenario development
Assessment tool development
Logistical plans:
  Duration of each SP encounter 

duration for overall day/event
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tors.org/) is a valuable resource for identifying 
programs in your region [26]. Established pro-
grams in your area may provide region-specific 
suggestions including contacts for theater/actor 
list serves where you may advertise, home school 
programs especially helpful for recruiting adults 
from mid-20s to mid-40s and adolescents, retire-
ment communities, and small business owners. 
Since most SP work is on-call  – meaning part-
time with no guarantee of a fixed schedule or cer-
tain hours  – it is optimal to recruit from 
communities in which people have flexible 
schedules.

It should also be expected that recruiting 
GTAs and/or SPs willing to participate in inva-
sive exams is often more difficult. For this rea-
son, plenty of lead time must be allowed for the 
recruitment, hiring, and training process. 
Additionally, supervising faculty course directors 
must make their training goals, objectives, and 
needs clear as soon as possible to the SP 
Educator – ideally up to 6 months in advance for 
sensitive exams (and preferably for patient case 
scenarios as well). At our institutions, our SP 
Educator teams implement more than 250 events 
per year utilizing SPs, so faculty should plan for 
lead time and realize that their event is likely one 
of many in progress – all of which must be cast, 
scheduled, and trained.

When considering recruitment efforts for all 
SPs but especially for GTAs, one should consider 
the applicants’ motivations. We have found GTAs 
are motivated to do this work for several reasons 
including a love of teaching and comfort with 
using one’s body to teach others; a desire to help 
train future clinicians having had poor past expe-
riences with clinicians during which they felt dis-
regarded, condescended, and uncared for; and 
being empowered by the ability to give learners a 
safe space for trial and error. Other reported GTA 
motivations include interest in promoting wom-
en’s health and the altruistic nature of the work 
[27]. It is important to demystify what drives 
women to become GTAs for two reasons: first, 
because there has long been a stigma around 
morality and GTA work which continues to a 
lesser degree today [28] and second, and more 

practically, because it may assist faculty and SP 
Educators in recruiting the most motivated, qual-
ified GTA employees.

Finally, we recommend using a GTA recruit-
ment guide and have included a template in this 
chapter. In addition to motivation for seeking 
work, we assess applicants for general qualities 
successful GTAs possess including abilities to 
lead in a facilitative manner, creating a safe learn-
ing environment, teach confidently but calmly 
under pressure, collaborate with others, be reli-
able, and maintain a positive body image. 
Additional essential screening items assess com-
munication skills and physical characteristics and 
concerns. Successful recruitment of SPs and 
GTAs leads to lower attrition of employees, 
allowing for effective resource management and 
cost-effectiveness in relation to SP training 
(Fig. 10.1).

 Costs and Resources

Overall, research supports that using GTAs 
rather than faculty is a cost-saving measure, in 
addition to being as – if not more – effective in 
training learners on how to perform a pelvic 
exam [9, 17, 29]. However, starting and main-
taining an SP or GTA program requires funding 
and resources. Potential primary costs to con-
sider include one or more full-time SP Educators 
or a GTA trainer to oversee your program, space 
needed (if not already provided), and funding for 
SP and GTA pay. In the United States GTA pay 
varies depending on region and based on the 
authors’ experience may run anywhere from $40 
to $75 per hour per GTA for teaching sessions in 
major metropolitan areas. Full-time SP Educator 
salaries are also variable, especially depending 
on region of the country. To determine a com-
petitive and fair salary, we recommend consult-
ing board members of the Association of 
Standardized Patient Educators [26]. Secondary 
costs would include supplies such as disposable 
speculums and other consumables, any facilities 
costs, and training time.

L. Clark et al.
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Fig. 10.1 (a, b). GTA Recruitment Guide. (Reproduced with permission of Uniformed Services University of the 
Health Sciences)

a
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 Training SPs and GTAs

Training for new recruits may include time with a 
GTA or SP Educator or faculty member prior to 
teaching students. In many cases, the training of 
new GTAs is done by established GTAs, and the 
two work together as a team. SP training for case 
scenarios is most often led by SP Educators and 
generally occurs a few days prior to the event, so 
that SPs can digest and memorize material. For 
formative activities same-day training is usually 
sufficient while summative encounters may 
require additional practice sessions to ensure 
they are reliable and reproducible.

SP case training is a collaborative process that is 
best done in a facilitative style. The training envi-
ronment should be one in which participants feel 

comfortable to ask questions, raise issues around 
any confusing material, come to consensus as to 
how to portray the patient character, and reach inter-
rater reliability for assessing learners. This is essen-
tial as the training process for SP case scenarios is, 
at its best, an extension of the case writing process 
because the dialogue in the training process has a 
direct impact on case development, portrayal, and 
learner assessment. We do recommend, especially 
for new cases, that faculty attend these sessions to 
clarify material as well as demonstrate physical 
exam maneuvers. This is best done with faculty vis-
iting in the second half of the training in order to 
give the SP Educator and SPs time to review the 
case and assessment materials, so they may identify 
any issues that require clarification. It also prevents 
surprises on the day of the event.

b

Fig. 10.1 (continued)
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 GTA Training

There are many methods of training new GTAs, 
so there is not one absolute correct way. However, 
training new GTAs generally takes multiple ses-
sions over the course of several weeks and aver-
ages between 8 and 30 hours. GTA training most 
often involves the trainees being coached by sea-
soned GTAs and/or a GTA program coordinator 
who is a member of the SP Educator team. This 
training technique serves as a model, as GTAs 
often work in pairs during teaching sessions with 
medical students. The paired GTA teaching 
approach has several advantages, some of these 
include a built-in chaperone and the ability to 
observe and then move into the teaching role 
when confident and comfortable to do so. Paired 
teams of GTAs may also rotate as to who is being 
examined so neither will receive too many exams, 
and learners experience multiple teaching styles 
as well as anatomies. Siwe et al. [30] discuss the 
resources involved in training and employing 
GTAs in relation to the benefits and explain that 
“this model is costly, takes time and effort to sus-
tain, but is worthwhile as it creates a relaxed and 
interactive setting that promotes students’ confi-
dence and competence” (p.  217). Other GTA 
training components may include anatomy and 
physiology review; technique training on the 
breast, abdominal, and pelvic exams; lectures; 
films; communication skills training; and training 
with the program coordinator and students. [6, 
17, 31]. A sample GTA training plan is included 
in this chapter for your reference (Fig. 10.2).

In addition to training for new GTAs, many SP 
programs also have training for cases in which SPs 
who are not necessarily GTAs receive pelvic 
examinations as part of assessment events. While 
this does not require as extensive level of training 
as GTA training (because these SPs will not be 
teaching the exams – rather receiving them only), 
the training for these events should be noted as 
well. These cases tend to have many logistics asso-
ciated with them involving supplies needed for the 
pelvic exam, room setup, universal precautions/
hygiene issues, and chaperones. We have found it 
helpful to use light source handles that are compat-
ible with disposable, plastic speculums. The light 

sources (as opposed to stand-up lamps to the side 
of the exam table) offer learners a better view for 
the pelvic examination. Using disposable specu-
lums reassures SPs that the highest standards of 
hygiene are being followed for their safety. It is 
important to review all of these logistics carefully 
with the SPs so – if need be – they can advocate for 
themselves during an encounter with a learner. For 
example, if the learner does not glove properly or 
wash their hands, SPs should feel empowered to 
direct them to do so prior to doing an invasive 
exam. It is essential that SPs feel confident and 
comfortable with the many logistics associated 
with pelvic examinations occurring as part of 
assessment events, as this contributes to positive 
experiences for all involved as well as minimizes 
the risk of injury to the SPs.

 Faculty Involvement

In addition to reinforcing personal privacy, we 
recommend that faculty partner with SPs and 
GTAs to ensure their safety and adherence to uni-
versal precautions during simulation events. 
While the pelvic exam is not a completely sterile 
exam, there are precautions SPs and faculty can 
uphold. Students should use proper gloving tech-
niques to ensure the well-being and comfort of 
the patients. Additionally, faculty can reinforce 
proper insertion and removal techniques for the 
speculum exam with students. Especially impor-
tant to emphasize with students is that once they 
insert the speculum, they should not adjust it up 
or down (only forward and back) as this causes 
discomfort and pain. When removing the specu-
lum to avoid causing pain, students should not 
close the speculum too early as this pinches the 
cervix and also not to remove the speculum in the 
completely open position. While the exam is 
meant for education, these common initial errors 
are uncomfortable and care must be taken to 
ensure they do not occur. GTAs have also pro-
vided feedback that they are more comfortable 
when the external exam of the labia is done with 
two fingers and minimal touch. At our simulation 
center, the OB/GYN clerkship director holds a 
practice session with task trainer models, so stu-
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Fig. 10.2 (a–d). GTA training schedule. (Reproduced with permission of Sentara Center for Simulation & Immersive 
Learning, Eastern Virginia Medical School)

a
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b

Fig. 10.2 (continued)
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c

Fig. 10.2 (continued)

dents can rehearse the pelvic exam prior to work-
ing with SPs during the OSCE later that week. 
An SP is present at these practice sessions, so she 
can offer coaching on communication skills from 
the patient perspective. (In ours and most SP pro-
grams, new employees are trained on how to pro-
vide constructive written and verbal feedback on 
learner communication skills.) The majority of 
discomfort and injury that occurs for GTAs and 
SPs happens when students use a harder touch 
than necessary on the external labia exam or 
improper speculum insertion or removal tech-
niques during the pelvic exam. Faculty can be 
especially helpful in safeguarding against SP dis-
comfort if they are acting as chaperones during 
assessments.

It is also highly recommended that faculty 
who are working with the students have an oppor-
tunity to, at a minimum, sit down with the SP 
Educator or trainer who oversees the GTAs prior 
to training or event sessions. This allows the fac-
ulty to get a better understanding of what the 
learners will face when going through the ses-
sions, as well as to ask questions and engage the 
educator to ensure all of the program’s goals and 
expectations are being met. Additionally, this 
enables SPs and GTAs to share any personal cir-
cumstances of which faculty and students should 
be made aware (i.e. piercings, if the woman has 
her period, whether or not it is difficult to see her 
cervix) and to check as regards appropriateness 
of speculum size.
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When preparing students to participate in 
GTA formative sessions, we also recommend 
faculty first observe a session so they have a full 
understanding of what happens in the room. 
Following this experience, it is helpful for faculty 
and SP Educators or GTA trainers to collaborate 
on an orientation for students that emphasizes 
communication skills in addition to physical 
exam skills. Many students are unaware of the 
expectations and structure of the sessions and this 
alone can create unnecessary anxiety and con-
cern. Some articles suggest that lowering anxiety 
can overall aid in the student’s knowledge reten-
tion and state that they are coming away from the 
sessions with competency in the skills [10]. 
Conversely, some research stated that anxiety 
was a benefit as it increased the learner’s motiva-
tion and androgenic response [13]. In either case, 
research shows that students receiving orienta-

tion from faculty members are better able to inte-
grate information presented into successfully 
performing invasive exams [6, 32]. Additionally, 
some students will come to this training exercise 
having had bad past experiences as patients or 
with women’s health. It is important faculty 
invite students to approach them with individual 
concerns privately so issues may be addressed 
before the simulation event.

Along with providing an inclusive team-based 
introduction and clear orientation, it is imperative 
that faculty provide constructive feedback to 
learners and validate SP and GTA feedback. 
Having the SP or GTA and faculty members work 
as a team to support the learner yields optimal 
results. When faculty dismiss or undermine SP or 
GTA feedback, negative ramifications include 
learners being confused or discounting on the 
feedback.

d

Fig. 10.2 (continued)
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 Formative and Summative Sessions 
with GTAs and SPs

As mentioned earlier in this chapter, GTAs are 
more often used for formative, teaching sessions 
while SPs may be employed for assessments – to 
undergo breast and or pelvic examinations – most 
often occurring at the end of the OB/GYN clerk-
ship rotation for medical students. The distinc-
tion of formative or summative is significant as 
each has different educational objectives and 
therefore necessitates discrete skills and 
logistics.

Formative teaching sessions are most often 
led by GTAs who are providing instruction using 
their own body or that of a teaching partner. In 
order to do this, GTAs have been trained in ele-
ments described earlier in this chapter and in 
many cases often perform the exam on another 
GTA prior to teaching students. So, GTAs train 
medical students to complete the full well-woman 
exam because they have performed it themselves 
and learned the supporting anatomy and physiol-
ogy didactic information. GTAs are also able to 
instruct learners on communication preferences 
from the patient perspective.

We recommend that the formative GTA ses-
sions begin with a discussion on language, com-
munication, and speculum use between the GTAs 
and students – prior to the demonstration. Next, 
we suggest that one GTA demonstrate the exam 
on the other. She should begin outside of the 
exam room and role-play the encounter just as if 
she were the provider in order to model the best 
practices for communication skills throughout 
the session from start to finish. After the demon-
stration, students should take turns performing 
the encounter including introduction, exam, and 
conclusion. GTAs should rotate who is being 
examined and who is observing. As this is a for-
mative session, either of the GTAs may stop the 
encounter at any point to coach and ask questions 
or for safety purposes. The students should watch 
and learn from each encounter even if they are 
not the ones performing the exam. We suggest 
two GTAs are paired with no more than four stu-
dents for this type of session which should gener-

ally last about 2 hours, and each GTA will have 
received two pelvic exams. The number of pelvic 
exams per GTA per session is variable, but our 
general recommendation is eight or less pelvic 
exams per GTA per day. This style of formative 
session is often held once during the pre-clerk-
ship curriculum and then as a refresher for stu-
dents as refresher training at the beginning of 
their OB/GYN clerkship year.

Assessment days or testing days often raise 
the level of tension for both students and SPs. For 
this reason and also to minimize risk of discom-
fort or injury to the SP, we recommend women 
receive fewer pelvic exams than in a teaching 
session – ideally no more than six over the course 
of a single daylong event. SPs must also have 
time between these encounters to properly clean 
themselves and rest (this time is built in with the 
formative sessions because the GTA pairs rotate 
in terms of who is receiving the exam). SPs are 
more prone to anxiety on assessment days than 
when they work as GTAs teaching students in 
formative sessions. In the teaching role, GTAs 
feel more empowered, as compared to assess-
ment days when students direct the encounter 
and pelvic exam. GTAs who work on assessment 
days as SPs can also anticipate student errors that 
may cause them discomfort because of their 
increased knowledge of the well-woman exam. 
Rather than being able to correct them as they 
would in teaching sessions, SPs are usually 
directed to clearly express pain verbally and non-
verbally. Therefore, it is important that SPs 
receiving pelvic exams in assessment situations 
be supported in expressing pain to learners and 
validated if they need to tell the student to stop 
the exam. Faculty should provide support if such 
an instance occurs by stepping in and concluding 
the encounter – particularly if the speculum must 
be removed. Then, the SP or faculty should bring 
any issue that involves discomfort or injury to the 
attention of the SP Educator.

Perhaps our strongest recommendation for the 
successful implementation of simulation events of 
any type is for faculty and SP Educators to work 
together early and often. This is done by first iden-
tifying learning goals and objectives and then col-
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laborating together  – the faculty bringing the 
context expertise and the SP Educator bringing 
the simulation expertise – to create optimal events 
for learners giving special care to the safety and 
emotional well-being of all participants.

 Conclusion

SP and GTA methodology – rooted in more than 
50  years of educational theory and practice  – 
demonstrates that this methodology has been 
developed and tested over time. SPs and GTAs 
are valuable assets for OB/GYN practitioners 
seeking to engage trainees in simulation events. 
In order to implement successful, cost-effective 
learning activities with SPs and GTAs, our rec-
ommendation is to begin by setting educational 
objectives and work far in advance of event dates. 
This will ensure plenty of time for scenario 
development and faculty recruitment and for pro-
viding the focused training required when work-
ing with SPs and GTAs.

Please see the end of this chapter for sample 
case scenario.

Acknowledgements Special thanks to Robin Nicholson 
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spectives as standardized patients.

 Annie Gibson

Date(s) and content revised: Revision 4/11/17 
by Vanessa Strickland; changed format

Case author and date written: Andrea Creel, 
MSW, Katarina Shvartsman, MD, updated by 
Vanessa Strickland, 2017

Case objective(s) for students: Understand 
risk factors, mechanism of transmission, and 
treatment for chlamydia infections. Demonstrate 
clear communication skills and be able to explain 
the diagnosis, treatment, and follow-up plans to a 
standardized patient.

Differential diagnosis: Chlamydia
Presenting complaint/opening statement): 

“I got a call from the clinic nurse to come back in 

after my visit 3 weeks ago. I also decided that I 
should get some birth control because I don’t 
want to get pregnant.”

Appropriate examinee level as written: OB/
GYN Clerkship Assessment

Patient demographics:

Age range: 21 (20s)
Gender: Female
Ethnicity: Any
Height/Weight: Normal

Medical setting/location: OB/GYN Office
Patient clothing: Street clothes
Is there a gown required during encounter? 

No
Is there a door sign with this case? Yes, CAE 

Pre-encounter

 Presenting Situation

 Patient Information

Name: Annie Gibson
Setting: Gynecology Clinic

Annie Gibson is a 21-year-old college student 
(LMP 1 week ago) who has come to the gynecol-
ogy clinic to follow up on recent test results.

She was seen 3 weeks ago by your colleague 
in the clinic and underwent a pelvic examination, 
breast exam, Pap smear, and testing for gonor-
rhea and Chlamydia. Her pelvic and breast exams 
were reported as normal and her Pap smear was 
normal.

Her test for Chlamydia is positive and she 
received a phone call from your clinic to return 
for an appointment to discuss her lab results. She 
is also requesting something for birth control.

 Student Instructions

Tasks:
Take an appropriate history.
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Discuss her test results. Provide counseling and 
information.

Counsel her on options for contraception, pre-
vention of sexually transmitted infections, and 
any follow-up needed.

Discuss any additional studies you recommend at 
this time.

Time Limit: 20 Minutes

You have 20 minutes with Ms. Gibson.
You will hear a 2 minute warning prior to 

the end of the 20 minutes with the patient.
Then you will have 10 minutes to complete a 

post-encounter exercise.
After you have completed the post-encoun-

ter exercise,
you may return to the room for feedback as 

time allows.

Trainer Notes – Annie Gibson Case
Trainer: Vanessa Strickland
Date: Training date April 4th, 2017 for 4/20/17
Activity: 3rd year OB/GYN OSCE/Clerkship

Describe any changes (e.g., specific case infor-
mation or relevant past medical history) to 
the checklist: Printed out copies of updated 
information regarding STIs (Chlamydia spe-
cifically) and contraceptive options to assist in 
verifying accuracy of information presented 
by learners.

Resources:

CDC  – https://www.cdc.gov/std/healthcomm/
fact_sheets.htm

Reproductive Access.Org  – http://www.repro-
ductiveaccess.org/resources/

Describe any changes in or clarification to 
case details and why: Need to course director 
for clarification on how many specifics the 
learners need to ask about regarding the char-
acteristics of the patient’s period.

Describe any changes in the door sign:
Describe adjustments or changes in SP 

portrayal (e.g., affect, verbal or non-verbal 
cues):

Describe changes in information/responses 
given by SPs (e.g., medication cards, findings 
cards, ways of answering open- and close-
ended questions):

Describe any new training tools/aids/tech-
niques used (e.g., relevant Mind Map, time-
lines, previous encounters reviewed):

Describe props and how used:
Describe any pressing issues for immediate 

or future changes (e.g., new questions to 
checklists):

Describe any problems/difficulties to bring 
to debrief/SPOT meeting for resolution (e.g., 
student issues from debrief, awkward case 
moments):  

Patient name: Annie Gibson
Clothing: Street clothes
Reason for visit: STI test results
Opening statement: “I got a call from the clinic nurse to come back in after my visit 3 weeks ago. I also decided that I 

should get some birth control because I don’t want to get pregnant”
Social history: Age/work/basic background: 21-year-old college student at Montgomery College. You work at 

Claire’s at Montgomery Mall
Current Living Situation: You live with your mother and father. You are a military dependent 
because your father is active duty military (Army Sergeant). You have a younger sister [11] and a 
15-year-old brother. Your father works long hours as a supply clerk and is often gone from home. 
Your Mom works part-time. You have a strained but tolerable relationship with your mother and a 
distant relationship with your father. When you thought you were pregnant once, you told your 
mother about being sexually active, and you and she had an argument and a shouting match about it. 
Your mother doesn’t know you are at the clinic today. Your mother wants you to stop seeing your 
boyfriend

L. Clark et al.

https://www.cdc.gov/std/healthcomm/fact_sheets.htm
https://www.cdc.gov/std/healthcomm/fact_sheets.htm
http://www.reproductiveaccess.org/resources/
http://www.reproductiveaccess.org/resources/


113

Communication Your stated reason/motivation for visit today: You received a phone call from your clinic to return 
for an appointment to discuss your lab results and you were interested in discussing birth control. 
Your test for Chlamydia is positive, but you are not aware of the result until the student informs you 
during the encounter
Affect: When the encounter first starts, you are apprehensive and nervous because you don’t know 
what to expect. After you receive the results of your test for Chlamydia, you are shocked, a little 
angry, and embarrassed
You are generally agreeable and interested in knowing more about different birth control options. 
Don’t insert questions at random. You will be primarily listening, letting the student take the lead in 
the interview. If the student asks you if you’ve decided on a birth control option, you should decisively 
say: “I think I want that IUD like my friend.” It doesn’t matter if they/you choose the Mirena or Skyla 
IUD (different brands of hormonal IUDs). Allow the student to initiate an end to the encounter
Because you have Chlamydia, the doctor will not be able to insert an IUD today, so they should 
advise you to make an appointment to come back for a repeat gonorrhea and chlamydia test. 
However, they should advise you on some form of intermediary birth control option (known as 
“interval birth control”) until you are able to get an IUD (i.e., they shouldn’t have you leave the 
office with no birth control plan in place). If they advise you to use condoms until you can get the 
IUD inserted, you should bring up your concerns about your boyfriend not wanting to use condoms 
and your fear of losing him if you insist on them. And you are afraid that if you refuse sex (i.e., 
abstinence) he will definitely dump you
If they advise you to use the patch, pill, ring, etc. temporarily until you can get an IUD you are agreeable 
as long as they reassure you that after the waiting period (either 3 months or until infection is cleared) 
you can get the IUD inserted as a more long-term birth control method since that is your preference
If the student does not bring up the IUD as a birth control option, then at the end of the encounter, 
you should say, “I know you didn’t mention it, but I think I want the IUD like my friend.” If you are 
told that you cannot have an IUD due to contraindications, you should state: “I guess I’ll go home 
and think about it some more then”

History of present 
illness:

None
If asked, you have no any vaginal or urinary problems (burning, itching, discharge or pain). You 
have not had pain with sex

Past medical 
history:

None
“I have no current medical problems”
“I have never had any sexually transmitted infections”

Menstrual history: Your periods began at age 13. They were irregular for about a year coming every 2 or 3 months. Now, 
they come every 4 weeks (approx. 28 days). Your flow is medium for about 4–5 days. You have some mild 
cramps that are not really a problem. Occasionally, around exam time or when you are very stressed out, 
your periods sometimes come a little early or a little late. If asked how many pads or tampons you go 
through per day during your period, you respond, “I don’t know, maybe 4 or 5? I don’t really keep track”

Current 
medications:

No prescriptions, takes an occasional Motrin for cramping during period, Tylenol for headaches
“I don’t take any prescription medications”
“I take an occasional Tylenol for a headache”

Allergies: “I do not have any allergies that I know of”
Social history: Activities: You are a pretty good college student at Montgomery College and you’re majoring in 

business. You’re not really sure what you want to do after you graduate and are feeling a little 
worried about it. You do have a part-time job at the Claire’s store at the mall which you like okay
Sexual History: You have been having sex for 3 years now and have been with your current 
boyfriend, Mark, for 4 months. Before him, you had two other male partners. You have used 
condoms in the past with other partners, but your current boyfriend really doesn’t like them. You are 
afraid that if you insist on using them, you will lose him
You usually have vaginal intercourse and once in a while oral sex. You have never had anal sex. You 
have never been pregnant and had your first pelvic exam three weeks ago. You have never been 
sexually abused or raped. The last time you had sex was 2 days ago. Your current boyfriend, Mark, is 
your only partner in the past 6 months
You heard a rumor about a month ago that Mark may be having sex with another girl at school, but 
you haven’t talked to him about it. Again, you are afraid that you will lose him as a boyfriend. You 
like him a lot and don’t want to lose him
Alcohol: You drink about 1–2 beers at parties on the weekends. You like the way the alcohol makes you 
feel more relaxed and buzzed. You have never been drunk or blacked out due to alcohol consumption
Drugs: None
Tobacco: You smoke about ½ pack of cigarettes a day and have been smoking since you were 14. 
You don’t have any intention to quit at this time
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Health 
maintenance 
practices:

Immunizations: If asked whether you received Gardasil vaccine, you respond “I don’t think so”
Diet: You eat a typical “American” diet. Because of your busy schedule at school, you eat out more 
than you probably should – Chipotle and Panera are your favorites. You do try to watch what you eat, 
though, and try to have salads every day
Exercise: You use the gym at school where you walk on the treadmill with your friends a few times a 
week. You also take a yoga class for credit at school
Physical Checkups: First pelvic exam (3 weeks ago), up to date with your annual physical. At your 
well-woman exam, you had a normal pelvic exam, a normal breast exam, Pap smear, and received 
testing for gonorrhea and Chlamydia

Family medical 
history:

Your parents are alive and well. Your grandparents are alive, one with high blood pressure. You know 
of no other family health problems. There is no history of liver disease or blood clots in your family

Current 
knowledge/attitude 
about birth control 
options:

If asked about your preferences for birth control options, you say:
“My friend, Sara, has tried the IUD, but I really don’t know what I want”
If they ask you a follow-up question about what kind of IUD your friend got (i.e., copper or 
hormonal), you can respond: “I’m not sure but she says that now her periods are really light now”
If asked whether you know how an IUD is placed, you respond: “My friend said they put it up inside 
and that it was pretty painful”
If asked if you would like to hear more about other birth control options, you reply that you are 
interested in hearing more
If the student talks to you about birth control pills, you should respond that you are worried that the 
pill may make you fat. You should NOT bring up this concern until after they have told you 
information on the risks/benefits of the pill (i.e., later in the encounter). If they counsel you to use 
condoms, you should bring up your concern that your boyfriend doesn’t like condoms and you are 
concerned about him breaking up with you if you insist on using them. You don’t know much about 
the other birth control options that are presented to you

Current 
knowledge/attitude 
about STIs:

You learned something about STIs in a health course when you were in high school. You know that 
HIV will kill people but that condoms can help prevent HIV, and that gonorrhea and Chlamydia can 
be treated with a medicine. You have heard of herpes, but don’t know much about it. You have never 
had a sexually transmitted infection until you found out today that your test was positive for 
Chlamydia. You are shocked, a little angry, and embarrassed
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 Faculty Checklist (FAC)

 Faculty Information Sheet: STI 
and Contraceptive Counseling 
Scenario 2017

Annie Gibson is a 21-year-old college student 
(LMP one week ago) who has come to the gyne-
cology clinic to follow up on recent test results. 
She is also requesting something for birth control. 
She was seen 3 weeks ago by your colleague in 
clinic and underwent a pelvic exam (reported as 
normal in medical record), Pap smear, and testing 
for gonorrhea and Chlamydia. Her test for 
Chlamydia is positive, and her Pap smear was nor-
mal. She received a phone call from the clinic to 
return for an appointment to discuss her lab results.

The student is to obtain an appropriate history, 
including social history. The student should coun-
sel the patient about the Chlamydia infection and 
its treatment, prevention of future sexually trans-
mitted infections, and contraceptive options. The 
student will not perform a pelvic exam.

The student should obtain appropriate tests for 
other STIs, offer Gardasil vaccine, and should 
finalize with a plan for contraception. Once com-
pleted, the student will leave the room to com-
plete a post-encounter exercise form.

Feedback: As time allows, the student may 
return to the room after completing the post-
encounter exercise for feedback by the faculty 
and standardized patient. Please ensure the stu-
dent has completed their post-encounter form 
prior to any feedback.

Checklist: Please complete the faculty check-
list for each student; the instructions are straight-
forward and are printed on the checklist.

Please score the student on each of the areas 
listed below:

 Student Part

Post Encounter (Section 1 of 1)

 1. Please list any additional studies you would 
like to order on this patient:

 2. If Ms. Gibson chose an IUD for contracep-
tion, would you be able to place it today? Why 
or why not?

 3. What is your plan for management of this 
patient?
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Simulation Modalities 
for Obstetrics and Gynecology

Erin Higgins and Tamika C. Auguste

 Introduction

Simulation is a key teaching modality used in 
obstetrics and gynecology (Ob/Gyn) at various 
levels of training across the country. Obstetrics, 
in particular, is a field in which emergency situa-
tions frequently arise, requiring the cooperation 
of various players in the healthcare model to 
deliver high-quality patient care [1]. As such, 
teamwork training is especially important in this 
field, as it provides the opportunity for multidis-
ciplinary training and can be used to improve 
communication between a diverse group of learn-
ers. In contrast with teamwork training, skills- 
based simulation is important for providers to 
hone procedural skills outside the clinical setting. 
The simulators used to teach such skills can range 
from low-fidelity models made with common 
household items to high-fidelity models sold by 
various biomedical companies that closely 
approximate human anatomy.

A diverse group of healthcare providers are 
involved in providing care in this field, including 
medical students, residents, nursing staff, 

advance practice clinicians (e.g., physician assis-
tants, nurse practitioners), and attending physi-
cians. Simulation education in this field thus 
must endeavor to reach a wide range of learners 
at differing skill levels. While simulation has 
been demonstrated to be beneficial to medical 
education at all levels of training, there are cer-
tain considerations that limit the widespread 
implementation of simulation in Ob/Gyn. 
Financial constraints are of particular impor-
tance, as some simulators can exceed $100,000. 
Additionally, there may be space limitations at 
many institutions that restrict the ability of edu-
cators to establish and maintain a dedicated space 
for simulation training. Finally, there is the issue 
of availability of knowledgeable staff members 
who are trained in assessment, debriefing, and 
design and implementation of a simulation 
curriculum.

In this chapter, we will review the various 
modalities of simulation in Ob/Gyn. Task and 
box trainers, while more simplistic in their 
design, allow the learner to focus on specific 
skills, while full-body mannequins can be used 
together with multidisciplinary teamwork train-
ing to emphasize communication and teamwork. 
Virtual reality and robotic trainers are high- 
fidelity task trainers that more realistically resem-
ble clinical scenarios to improve skills and 
technique. The use of cadavers, a fundamental 
part of the general medical school curriculum, 
allows the learner to hone surgical skills and 
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acquire a better understanding of human  anatomy. 
Finally, standardized patients provide learners 
with the opportunity to interact with a live person 
to role-play specific scenarios ranging from 
obtaining a history to delivering bad news.

 Body

 Background

While initially used in aviation and military train-
ing, simulation-based training has quickly become 
a key training modality in most medical disci-
plines [2]. Removing live patients to focus on 
clinical skills allows the learner to make mistakes 
in a risk-free environment. Simulation has been 
identified as a useful tool to help prevent medical 
errors and improve patient safety. Simulation also 
allows for repetition as a teaching skill, permitting 
the learner to develop motor skills and muscle 
memory necessary for many common tasks while 
protecting real patients from the risk of novice 
learners. Additionally, it can be used as an assess-
ment tool, aiding observers in the evaluation of 
learners of various skill levels [3].

 Simulation and Medical Training

Simulation-based training has been shown to be 
effective at various levels of medical training [3]. 
For medical students who otherwise would have 
their first patient encounters on the wards, simula-
tion allows honing of technical skills and interper-
sonal communication prior to an in situ clinical 
interaction. Simulation creates a safe learning 

environment in which errors are not life- 
threatening and controlled clinical interactions can 
be used as a teaching device through the use of 
reflection and discussion [4]. A standardized 
teaching environment also allows learners to com-
plete tasks and demonstrate proficiency in a repro-
ducible clinical setting that does not vary based on 
individual patient characteristics. Medical students 
exposed to simulation training prior to the start of 
their clinical Ob/Gyn clerkship have demonstrated 
better technical skills, higher scores on cumulative 
examinations, and increased levels of confidence 
compared to students who received traditional 
lecture-based instruction [5–7]. This confidence 
translates into increased participation on the clini-
cal side, with simulation-trained students demon-
strating more active involvement in real-life 
clinical encounters [8]. Specifically, high-fidelity 
models have been shown to improve students’ 
understanding of the pathophysiology of labor and 
of intrapartum procedures, when compared to low-
fidelity models [9].

In graduate medical education, work hour 
restrictions have limited the clinical exposure res-
idents receive, especially for rare but high-risk 
events. The use of simulation allows residents to 
acquire the skills and knowledge necessary to 
manage infrequent clinical scenarios that require 
quick intervention [10]. Ob/Gyn residents taught 
with the use of simulation have been found to be 
better equipped to handle obstetric emergencies 
including postpartum hemorrhage and shoulder 
dystocia [3, 11]. The use of box trainers has simi-
larly shown improved surgical performance in the 
operating room [12]. Simulation can also be used 
for evaluation of technical skills in consideration 
of promotion to the next year of training [13]. 
Additionally, simulation has been utilized for 
remediation during residency training, and it has 
been considered for integration into licensure and 
reentry programs for attending providers [14].

 Implementation of a Simulation 
Program

Several key elements are necessary prior to the 
implementation of a simulation program. 
Identifying and securing a facility in which to 

Key Learning Points
This chapter will demonstrate the wide 
range of simulation modalities that exist 
for medical education and training, allow-
ing instructors to teach virtually any skill or 
competency. The specific simulator used 
will depend on the goal to be achieved and 
can be selected based on available resources 
at an institution.
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carry out simulation training is one of the first 
steps. While task and box trainers take up rela-
tively little space, full-body mannequins and 
cadavers must have dedicated storage space and 
skilled maintenance staff. Virtual reality and 
other high-fidelity models require regular upkeep 
and system upgrades from time to time. If train-
ing is to be carried out in situ, there remains the 
issue of storage and maintenance of materials.

A dedicated simulation team is also an impor-
tant consideration in creating a simulation pro-
gram. Trained and motivated faculty members 
are a necessity to develop and conduct simulation 
training sessions properly. Since simulation is a 
teaching modality that can be applied to a diverse 
group of learners, it is important to create a robust 
curriculum that includes modules ranging from 
novice to expert level. In addition to faculty, a 
simulation center benefits from trained staff that 
are knowledgeable about assembling modules, 
conducting simulation programs, leading 
debriefs, and maintaining equipment. A regularly 
scheduled program (i.e., monthly sessions) and 
protected time, both for faculty and learners, are 
also helpful to provide adequate exposure to and 
opportunity to use the available devices.

Cost remains a significant barrier to wide-
spread implementation of simulation training in 
undergraduate and graduate medical education. 
Equipment can be purchased from any of a num-
ber of large simulation companies. Low-fidelity 
models have the benefit of being affordable, 
requiring little or no maintenance, and being sim-
ple to understand and use. High-fidelity models, 
on the other hand, such as full-body mannequins 
that can respond to interventions such as medica-
tion administration, are often prohibitively 
expensive and require high-level familiarity with 
the device to properly execute its functions [2].

Research on the effectiveness of simulation in 
improving patient safety may be limited by quan-
tity of quality studies, but several of those in the 
literature undeniably support the use of simula-
tion to improve patient safety. Draycott et  al. 
showed that neonatal outcomes improved follow-
ing simulation-based training for shoulder dysto-
cia. They were able to show a positive effect of 
simulation-based training on patient safety 
through a 51% reduction in the 5-min Apgar <7 

[15]. Phipps et al. reviewed an 18-month period 
after simulation-based team training and saw 
improvements in patient outcomes, teamwork, 
and communication, in addition to enhanced per-
ceptions in patient safety [16]. Another example 
of quality research comes from Pratt et al., who 
did a Joint Commission study that prospectively 
collected perinatal morbidity and mortality data 
from three hospitals, one of which implemented 
TeamSTEPPS only, one that implemented 
TeamSTEPPS with simulation, and one that did 
not implement a safety program at all. For the 
hospital that did TeamSTEPPS with simulation, 
there was a statistically significant and persistent 
reduction of perinatal morbidity by 37% when 
comparing pre- and post-intervention data [17].

 Simulation Modalities in Ob/Gyn

Various models, ranging from low-cost box train-
ers to sophisticated virtual reality devices, exist 
for the simulation of skills in medicine, a wide 
variety of which can be applied to obstetrics and 
gynecology.

 Task Trainers
Task trainers represent the most basic of simula-
tion modalities yet can reliably teach specific 
procedural tasks to both new providers and those 
wanting to improve upon existing skills. 
Commonly used task trainers in Ob/Gyn include 
the use of a hemi-pelvis for teaching delivery 
techniques such as vacuum and forceps applica-
tion, beef tongue or chicken breast for practicing 
cervical conization procedures, and papayas for 
simulating manual vacuum aspiration proce-
dures. While often simplistic in their construc-
tion, these training devices are inexpensive and 
intuitive, and many of the supplies can be 
 purchased at easily accessible stores such as gro-
cery stores and craft stores.

 Box Trainers
Box trainers approximate the surgical field as a 
low-fidelity model and provide a setting in which 
laparoscopic skills can be practiced and enhanced. 
From simple skills such as peg transfer to more 
complex techniques like intracorporeal knot 
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tying, learners can gain a number of important 
skills and additionally benefit from repetition of 
action. Such trainers allow for the use of real 
laparoscopic instruments, which helps to repli-
cate the clinical environment with haptic feed-
back and depth perception. Like task trainers, 
box trainers can often be created at home using 
inexpensive items including a box, light bulb, 
webcam, and home PC or laptop.

Box trainers provide the benefit of being small 
and portable, allowing learners to practice at 
home or in the hospital at their own convenience. 
Performance on box trainers, however, is limited 
by external evaluation by qualified staff mem-
bers, and individual scoring is thus vulnerable to 
inter- and intra-observer differences [18]. 
Additionally, box trainers tend to have lower ana-
tomic and haptic fidelity than other modalities.

 Virtual Reality Trainers
Virtual reality (VR) trainers incorporate both a 
physical handpiece and a computer-based pro-
gram to mimic surgical procedures. Utilizing 
sophisticated software, VR trainers register all 
movements and are able to provide precise and 
objective results, aiding evaluation of a trainee’s 
performance. This feedback allows trainees to 
monitor their performance and focus on self- 
improvement. VR trainers emphasize hand-eye 
coordination, manual dexterity, and economy of 
motion while providing familiarity with instru-
ments and surgical sequence of events [2].

VR can be used to teach basic surgical skills, 
including laparoscopic suturing and knot tying, 
and to simulate full clinical scenarios when 
employed with an anatomically correct manne-
quin. Haptic feedback can be incorporated into 
the handpiece but has not been widely utilized to 
date [19]. Several iterations of VR trainers exist, 
which each generation incorporating different 
levels of sophistication. First-generation VR sim-
ulators involve the manipulation of abstract 
objects in space for the development of physical 
skills, while second-generation trainers incorpo-
rate anatomic structures, thereby making the 
simulation more clinically relevant. Third- 
generation VR trainers combine advanced soft-
ware programs with an anatomic mannequin to 

create a more realistic model that approximates a 
surgical setting. Finally, fourth-generation VR 
trainers combine didactic instruction with hands-
 on skills practice to create an all-encompassing 
model to improve surgical competence, including 
both physical skills and decision-making [2]. 
These include the commercially available models 
LapSimGyn® (Surgical Science Sweden, 
Göteborg, Sweden), SimSurgery® (Simsurgery, 
Oslo, Norway), and Simbionix® (Simbionix- 
Baker, Cleveland, OH, USA). Hybrid models 
incorporate box trainers with VR technology to 
enhance the training environment with real 
instruments and physical materials, such as 
ProMIS® simulator (Haptica, Boston, MA, 
USA).

VR trainers have demonstrated performance 
differences between intermediate and expert sur-
geons, lending construct validity to these models 
[20]. The same study showed improvement of 
learners’ skills, leading to shortened procedure 
time. A randomized controlled study by Larsen 
et al. also demonstrated shorter time to achieve 
competency when trainees used VR combined 
with traditional clinical training, compared to tra-
ditional training alone [21]. Additionally, a 
Cochrane review suggested that VR training 
leads to shorter operating time, fewer errors, and 
better economy of motion in novice laparoscopic 
surgeons [22]. Studies have not, however, dem-
onstrated a specific benefit to VR trainers, as 
learners have been noted to perform at a similar 
level on the less expensive box trainers with 
regard to task completion times and number of 
errors made. Further research remains to be done 
to determine the predictive validity of these 
systems.

A limitation to VR devices remains with 
regard to cost, as such devices are extremely 
expensive (in excess of $100,000). Additionally, 
such models require maintenance and periodic 
upgrades, both of which incur additional 
expenses.

 Robotic Simulators
As robotic laparoscopic surgery becomes more 
common, there is a need for specific simulation 
training in this modality. Robotic equipment dif-
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fers from traditional laparoscopy in that it pro-
vides a three-dimensional view and surgeons 
utilize a console at which one can sit while oper-
ating [23]. Robotic instruments provide greater 
range of motion compared to laparoscopic instru-
ments and eliminate the fulcrum effect, in which 
surgeons move in directions opposite to that of 
the instrument. Robotic surgery eliminates haptic 
feedback, however, which represents a significant 
disadvantage for those familiar with traditional 
methods. Additionally, achieving master-level 
skills in robotics requires a significant investment 
of time in training [24]. Some of the robotic sys-
tem manufacturers do provide a simulator of 
sorts for training purposes. This is often an addi-
tional pack that can be placed on the actual 
robotic system that allows for simulated practice. 
The cost of such add-ons to the robotic system 
represents an additional barrier, as the baseline da 
Vinci Surgical System® (Intuitive Surgical, 
Sunnyvale, CA, USA) costs over $1 million.

 Mannequin Trainers
Full-body mannequins can be employed in Ob/
Gyn simulation training. Specifically, they can be 
used to simulate obstetric emergencies before, 
during, and after delivery, including such as a 
maternal code, postpartum hemorrhage, and 
eclampsia. The system includes vital sign and 
external fetal monitoring systems. Other 
mannequin- based systems can be used to simula-
tion gynecologic clinical scenarios, such as intra-
operative hemorrhage. These high-tech devices 
exist in wireless forms, can be programmed for a 
particular clinical scenario, and are fully respon-
sive to interventions [2]. Mannequin trainers 
have the benefit of more closely approximating 
the natural clinical setting compared to less 
sophisticated modules. Such mannequin-based 
devices can be cost prohibitive, however, with 
expenses exceeding $100,000, and require a ded-
icated storage location, given their large size. 
Portable devices are becoming increasingly com-
mon, which allows for more widespread access 
to training drills using these mannequins.

Part-task trainers (PTTs) represent a 
mannequin- based simulation device that repli-
cates an anatomic structure to practice a specific 

procedural skill, such as cervical cerclage or 
labor cervical examination [25]. These devices 
have the advantage of lower cost and smaller size 
compared to full-body mannequins. PTTs vary in 
their fidelity, depending on the materials used in 
their construction.

 Cadaveric Trainers
Cadavers, a mainstay of medical education since 
the sixteenth century, have been deemed the gold 
standard of surgical training prior to clinical 
encounters. Cadaveric training is similarly used 
in Ob/Gyn for ex vivo procedural skill practice, 
including lymph node dissection and repair of 
pelvic floor disorders. These models have the 
benefit of exact representations of human anat-
omy but are limited by cost, availability, degrada-
tion, and the possibility of disease transmission 
[2]. There are also limitations to the storage and 
usage of human tissue in some simulation labs, 
thus creating another barrier. The physical space 
that stores and utilized human cadavers must be 
to a certain standard regarding handling of human 
tissue.

 Standardized Patients
Standardized patients (SPs) are trained individu-
als who portray a patient to teach and evaluate 
clinical skills in a simulated environment. 
Commonly used in medical schools nationwide 
and a prominent part of the United States Medical 
Licensing Exam (USMLE), SPs help trainees to 
perfect their bedside manner and exam technique 
through feedback from an impartial observer [2]. 
Interactions with SPs can also be used to explore 
difficult topics and practice counseling tech-
niques for less common clinical scenarios. These 
encounters can also be videotaped and later 
reviewed by a larger group in a debriefing 
session.

The use of SPs is advantageous in the authen-
tic nature of interacting with a live human while 
protecting real patients. Additionally, SPs are 
able to simulate a diverse array of clinical sce-
narios, lending wide applicability of this simula-
tion modality [2]. SPs can provide immediate 
feedback and are highly standardized, allowing 
for reduced bias in evaluation. Limitations to the 
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use of SPs include cost (both for training and 
employment of SPs in an evaluative scenario) 
and restricted fidelity with regard to specific 
physical conditions.

 Teamwork Training
In previous decades, efforts to improve patient 
outcomes typically focused on the individual 
provider level. However, many studies have 
demonstrated that complications and sentinel 
events most commonly result from communica-
tion failures [1, 15]. The Institute of Medicine’s 
report To Err is Human recommended the use 
of simulation to promote a culture of patient 
safety and reduce errors [26]. In addition to 
promoting an individual’s skill development, 
teamwork training has been demonstrated to 
improve communication between members of 
the healthcare team and improve overall team 
performance. Multidisciplinary team-based 
training, involving inter- and intraprofessional 
teamwork, can be carried out in a variety of set-
tings to identify lapses in knowledge and train-
ing and determine best practices for specific 
units [27]. Implementation of such trainings on 
perinatal units, with or without simulation 
training, has been shown to decrease perinatal 
morbidity [17]. While most programs to date 
have focused on obstetrics, there also exists a 
need for teamwork training in a gynecologic 
surgery setting.

 Summary

Simulation in Ob/Gyn is an exciting field with an 
active focus on developing new approaches to 
medical education and training. With a wide 
range of teaching modalities available, the oppor-
tunities for small group, multidisciplinary, and in 
situ simulation sessions are quickly expanding. 
While establishing curriculum and purchasing 
equipment can be a daunting prospect, simulation 
has repeatedly been shown to be beneficial at all 
levels of training while simultaneously promot-
ing patient safety through improved communica-
tion and teamwork.
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Fundamental Obstetric Procedures

Komal Bajaj and Michael Meguerdichian

 Introduction

Pregnant women receive care from a myriad of 
health professionals, especially during the intra-
partum and postpartum periods. Fundamental 
clinical obstetrics skills such as cervical exams, 
vaginal deliveries, and episiotomy repair may be 
difficult to acquire for several reasons. First, they 
necessarily involve an intimate examination. 
Second, the fast pace of labor and delivery can 
limit the time that students and new providers 
have to spend learning these skills, and work 
hour restrictions may further compound these 
time constraints. Within the United States, obstet-
rics and gynecology residents have seen an 18.6% 

decrease in the number of vaginal births per-
formed during residency from 320  in 2002 to 
273 in 2012 [1]. This is speculated to be attribut-
able to changing patient populations, a changing 
medicolegal climate, and updates in evidence-
based practices. Male healthcare trainees may 
have further limited opportunity to practice core 
obstetric skills due to patient preference for 
female providers [2]. Simulation has been effec-
tively integrated into the majority of medical, 
nursing, and midwifery training programs to 
teach basic obstetric procedures and address 
these potential barriers to gaining experience [3, 
4]. In fact, a 2011 survey by the Association of 
American Medical Colleges revealed that 60% of 
obstetrics-gynecology clerkships in training hos-
pitals utilize simulation to teach undergraduate 
medical education [5]. Simulation is also a core 
component of nursing training in obstetrics and 
has been shown to improve perceptions of learn-
ing and self-efficacy [6].

Furthermore, simulation for basic obstetric 
procedures has been deployed in a variety of 
healthcare settings ranging from rural, resource-
limited environments to tertiary care centers [7]. 
With simulation, educators can focus learners on 
both the technical and communication skills 
required for these procedures [8]. This chapter 
highlights the application of simulation to aug-
ment training for cervical exams, assessment of 
fetal position, spontaneous vaginal delivery, and 
perineal laceration repair.
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 Cervical Exams

Digital cervical exams are a critical skill in the 
management of patients on the labor and delivery 
unit. A cervical exam includes assessment of cer-
vical dilation (measured in centimeters), cervical 
effacement, and fetal station [9]. When the pre-
senting part is a fetal head, the position of the 
vertex can be determined by palpating the fetal 
sutures and fontanelles. Determination of the 
position of the fetal vertex is a mandatory com-
ponent of planning for operative delivery as mis-
application can result in significant injury to the 
fetus. Furthermore, knowledge of position of the 
fetal vertex can guide counseling during labor. 
For example, a persistent occiput posterior posi-
tion complicates 4.7% of pregnancies and is 
associated with a longer labor and increased risk 
of cesarean birth [10].

In the traditional training paradigm for cervi-
cal examinations, both the trainee and a super-
vising provider examine a patient in order to 
assess the trainee’s skill and provide feedback. 
This paradigm exposes women to additional 
cervical examinations which can be uncomfort-
able and can potentially increase the risk of 
infection during labor if the membranes are rup-
tured. With the advances in simulation educa-
tion and technology, the cervical exam can now 
effectively be coached without exposing the 
patients to undue stress. Several different 
approaches to digital labor cervical exam simu-
lation training have been described in the 
literature.

After a 30-minute standardized course on cer-
vical examination, Arias et al. randomized fifth-
year medical students to perform 0, 10, or 30 
examinations using a shoebox-shaped simulator 
with silicon external genitalia prior to examina-
tions in the clinical environment (Health Edco) 
[11]. Cervical exam accuracy was ascertained by 
comparing student examination of a patient with 
his/her clinical supervisor’s exam, and there was 
a significant improvement in the accuracy scores 
between the control group and the groups that 
performed at least ten simulated procedures.

Nitsche et al. also sought to assess the effec-
tiveness of cervical exam simulation during the 
medical student obstetrics and gynecology clerk-
ship [12]. Medical students were assigned to 
receive a series of simulation-based training in 
either cervical examination or vaginal delivery. 
For the cervical examination simulation, both a 
self-produced simulator made from polyvinyl 
chloride pipe and silicon rubber models made by 
Human Analog Applications were utilized [12, 
13]. During their final assessments, all students 
were assessed on their cervical exam skills by 
completing ten cervical examinations on stan-
dardized task trainers where dilation was prede-
termined. The students who underwent cervical 
examination simulation training were signifi-
cantly more accurate in assessing dilation and 
effacement when compared to students who 
received vaginal delivery simulation training. 
The majority of students were able to achieve 
competence after an average of 76 repetitions, 
and the investigators estimated that in order to get 
all trainees to competence, a training program 
would require at least 100 repetitions of the cer-
vical exam on the simulator.

In an effort to develop a low-cost task trainer 
utilizing commonly available household items, 
Shea and Rivera crafted a simulator using citrus 
fruit and tube socks [14]. The technical report 
describes circles of various sizes cut into the fruit 
rind representing the dilating “cervix” and place-
ment of the fruit in the tube sock as a “vagina.” The 
model aimed to train prelicensure nursing students 
to ascertain cervical dilation and effacement. 
Another inexpensive task trainer which has the 
added feature of simulating a fetal vertex has been 
using models created from a softball and clay [15].

Key Learning Points
• A wide array of obstetric procedures can 

be trained for with currently available 
task trainer simulators.

• There are many low-cost options that 
are available to create simulators to train 
many obstetric procedures.

• Sometimes simulation training for 
obstetric procedures can include a 
hybrid simulation where both communi-
cation and technical skills are assessed.

K. Bajaj and M. Meguerdichian



131

 Implementation Considerations

Simulation-based cervical examination training 
draws heavily on the use of task trainers. Prior to 
acquiring a commercially available part-task 
trainer or producing one locally, one must care-
fully consider the needs of the learner group and 
the learning objectives. It is usually advisable to 
design a simulation program where participants 
can perform multiple repetitions on a range of 
clinical circumstances – from a closed, uneffaced 
cervix to one where the fetal vertex is at +2 sta-
tion. In assessing the fetal station and the position 
of the vertex, it is important to select a trainer that 
incorporates the fetal head and can address these 
exam components. Also, remember that the simu-
lation component can be augmented by additional 
educational strategies, including a didactic and/or 
cervical examination within the clinical unit.

 Manual Assessment of Fetal 
Position

Determining fetal position is an essential part of 
antepartum and intrapartum counseling. While 
ultrasound is often applied to confirm fetal posi-
tion, this modality may not always be readily 
available and requires additional technical exper-
tise. The Leopold maneuvers are a systematic set 
of four maneuvers aimed at determining fetal posi-
tion and estimating fetal weight through palpation 
of the fetus through the maternal abdomen.

Diez-Goni et al. sought to perform a learning 
curve-cumulative summation (LC-CUSUM) test 
regarding the ability of students to correctly carry 
out Leopold maneuvers by combining simula-
tion-based training and clinical experience [16]. 
Medical students were trained to carry out 50 
Leopold maneuvers on different fetal positions 
using a thoracic abdominal maternity model 
(Maternity Model G4000, Medical Simulator), 
and a LC-CUSUM was plotted for each student. 
Sixty percent of students achieved proficiency, 
with between 13 and 37 attempts required to 
attain this level. Two months later, the students 
performed the Leopold maneuvers on five preg-
nant women, and all students had at least a 60% 
success rate when carrying out the maneuvers on 

pregnant patients. The authors determined that 
because of the differences observed between stu-
dents in the number of attempts needed for 
achieving proficiency in Leopold maneuvers, stu-
dents learning curves can be different and may 
need to be individualized.

Deering et al. assessed the use of simulators to 
train third-year medical students on basic obstet-
rical procedural skills, including Leopold maneu-
vers, during their obstetric clerkship. One group 
received training on a computerized anthropo-
morphic robotic birthing simulator (NOELLE, 
Gaumard Scientific) at the beginning of the rota-
tion, and the other group received standard didac-
tics without simulation. At the end of rotation 
evaluations, the team found that simulation-
trained students were significantly more comfort-
able with basic procedures including Leopold 
maneuvers than the didactic-only group [17].

 Implementation Considerations

As mentioned previously, there are multiple sim-
ulator options that can be used for this training. 
After an explanation and demonstration of how 
to perform Leopold maneuvers, the simulation-
based component should allow for multiple rep-
etitions of the procedure spanning a variety of 
fetal positions with feedback after each attempt. 
As this is not an invasive procedure, performing 
this on actual patients on labor and delivery after 
training is an excellent way to both practice and 
demonstrate transfer of skills.

 Spontaneous Vaginal Delivery

A spontaneous vaginal delivery is an emotional 
event that requires a well-choreographed 
sequence of steps. The procedure begins with the 
positioning of the patient, the protection of the 
perineum to avoid lacerations as the head crowns, 
the delivery itself, and the third stage of labor 
which is the delivery of the placenta. Each of 
these steps can be the subject of a simulated 
opportunity to provide coaching and feedback. 
Furthermore, a simulated vaginal birth scenario 
can provide an opportunity to debrief and focus 
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on the critical teamwork and communication 
skills needed. It also provides a chance to prac-
tice the nuances of more complex deliveries such 
as those complicated by prematurity, precipitous 
birth, or even a shoulder dystocia.

Along with technical skills and team training, 
simulated vaginal birth can be considered as a tool 
to maintain skills of providers who rarely perform 
the procedure. Reese et al. surveyed active duty 
Army family physicians regarding their comfort 
level in performing procedures prior to and after 
deployment. Family physicians deployed to sup-
port combat operations felt less comfortable with 
critical clinical skills including vaginal deliveries 
after returning back to their regular hospitals, 
highlighting an opportunity for refresher training 
for health professionals who desire to return to 
their obstetric practices [18]. Similarly, to train 
emergency department staff on the teamwork and 
skills associated with rarely encountered obstetric 
procedures such as vaginal delivery, Cooper et al. 
developed a simulation-based curriculum using 
PROMPT (Limbs N’ Things) task trainers [19].

Simulation training embedded into medical 
student OB/GYN clerkships has also demon-
strated increased student confidence and/or 
involvement in actual births [17, 20–22]. For 
example, Dayal et al. randomized 33 students to 
receive either standard didactics or simulation-
based training utilizing a Noelle birthing simula-
tor [20]. All students were then assessed on 11 
critical skills using a competency-based assess-
ment tool (see Table  12.1) both 1  week and 

5 weeks into their clerkship. Clerkship logs dem-
onstrated that simulation-trained students partici-
pated in more deliveries than control students 
(9.8 versus 6.2) and reported increased confi-
dence in their skills. The overall delivery perfor-
mance score was also significantly higher in the 
simulation group when compared with controls 
at week 1 and week 5.

Physician assistant programs also include pre-
clinical and clinical instruction in pediatrics and 
women’s health. Donkers et al. sought to deter-
mine whether a simulation experience would 
increase physician assistant students’ comfort 
level in caring for obstetric patients [15]. Each 
student participated in a series of simulations, 
including a normal vaginal delivery and blind 
cervical dilation assessment using the softball 
and clay model previously discussed. Students 
were asked to rate their comfort level before and 
after the simulation and provide information 
regarding their obstetrics clinical experience 
level. Comfort levels were significantly increased 
post session and were not affected by experience 
level.

Easter et al. designed a simulation-based cur-
riculum for OB/GYN residents focusing on twin 
vaginal delivery, a procedure which is declining 
in frequency. Using a Noelle maternal birthing 
simulator (Gaumard), the delivery of the second 
twin was complicated by bradycardia, prompting 
the residents to consider mode of delivery. The 
trainees were surveyed pre- and post-simulation 
regarding knowledge, experience, attitudes, and 
comfort with twin vaginal birth. The debriefing 
centered around expedited-delivery decision-
making. Knowledge of twin delivery improved 
after simulation, and more residents reported 
they would strongly counsel a patient to attempt 
vaginal birth (33.3–50%) [23].

 Implementation Considerations 
for Teaching Vaginal Delivery

Simulation for vaginal delivery can be done with 
a focus on technical skills, such as hand place-
ment and maneuvers, or in a more comprehensive 
manner combining both technical and communi-

Table 12.1 Students clinical skills assessment (for simu-
lated vaginal deliveries) [20]

Critical action
Action performed
Yes No

Controls fetal head
Supports perineum
Checks for nuchal cord
Delivers anterior shoulder
Delivers posterior shoulder
Delivers abdomen and legs
Clamps and cuts cord
Delivers placenta
Performs fundal massage
Placental inspection
Inspection of the perineum
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cation/teamwork skills. The simulator you will 
need is determined by how you choose to 
approach the training. Some suggestions with 
regard to curriculum focus and simulators are 
outlined in Table 12.2 (Fig. 12.1).

After determining the learning objectives and 
choosing a simulator, you will need to design the 
simulation station to address these. If you are 
attempting to provide more structured feedback, 
then creating an evaluation form (as seen in 
Table 12.1) may also be helpful.

 Perineal Repair

Third- and fourth-degree perineal lacerations 
complicate 0.1–15% of births and are associated 
with instrumental delivery and episiotomy [25, 
26]. Third-degree lacerations (where the anal 
sphincter is torn) and fourth-degree lacerations 
(involving the sphincter as well as rectal mucosa) 

can have long-term sequelae including anal 
incontinence and sexual dysfunction [27, 28]. A 
survey of practicing obstetricians in Canada 
revealed a wide range of experience and approach 
to the repair of obstetric anal sphincter injuries, 
highlighting the need for additional training in 
this area [28].

Several part-task trainers used to simulate 
obstetric anal sphincter injury have been shown 
to be effective teaching tools. For example, after 
experiencing a workshop that included a lecture, 
instructional video, and practice on a task trainer, 
OB/GYN residents completed a written exam 
and objective structured assessment of technical 
skills (OSATS). Six months later, the same resi-
dents, along with another group that had not 
completed the workshop, took the same posttests. 
Residents who had participated in the simulation 
workshop demonstrated higher written examina-
tion and OSATS scores and maintained their 
skills for 6 months [29].

With regard to actual models, a beef tongue 
model has been applied in several studies demon-
strating improved learner confidence [30]. When 
comparing the beef tongue model to a “sponge 
perineum” model constructed from a two-layer 
car washing sponge, both models proved to be 
effective tools at increasing residents’ knowledge 
and confidence related to obstetric laceration 
repair [31].

Recently, Illston et al. reported a modification 
to enhance the realism of the previously described 
beef tongue model, substituting beef tripe for 
anal mucosa and chicken leg muscles for the anal 
sphincter [32].

 Implementation Considerations

Task trainers are the mainstay of simulation-
based perineal laceration repair training and can 
be seamlessly integrated into a mixed-modality 
training program. Commercial models con-
structed from a variety of synthetic materials are 
also available. Trainers made from locally 
sourced items are low cost and therefore afford a 
lower participant-to-model ratio. Furthermore, 
the beef model may allow for a more realistic sur-

Table 12.2 Outline of curriculum focus and simulators

Curriculum focus Considerations
Management of the 
patient positioning

If this skill is a desirable 
component of a simulation 
program, part-task trainers with 
lower extremities or a full-body 
simulator will be required

Communication 
with patient

For curricula that include 
elements of patient counseling or 
coaching during labor, a hybrid 
simulation is required, where a 
part-task trainer and standardized/
simulated patient can be 
combined to allow for practice of 
technical and communication 
skills simultaneously [24] (see 
Fig. 12.1)

Ability to 
standardize delivery 
parameters (vital 
signs/delivery 
mechanics)

A full-body, high-technology 
simulator will allow for a 
pre-programmed, highly 
reproducible labor and delivery 
experience

Portability of 
simulator

If the use of the simulator is to be 
utilized in multiple center-based 
sites and/or in situ environments, 
consider portability and ease of 
operability. A full-body 
mannequin will likely have 
additional technical and storage 
requirements compared to a 
part-task trainer
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gical experience as it is crafted from mammalian 
tissue. The fact that it is a biologically based 
model, however, means that it does not have the 
longevity of a synthetic model. While greater in 
cost than the locally sourced models described, 
commercial models made of materials such as 
silicon have the advantage of long-term storage/
use, reproducibility, and multiple uses per trainer.

In terms of structuring the simulation training 
experience, Winkel et al. proposed a framework 
for assessment of OB/GYN resident technical 
skills during an observed structured clinical 
examination (OSCE) involving a hybrid simula-
tion where the resident ascertained history from a 
standardized patient and performed vaginal lac-
eration repair on a pelvic model [33]. Respect for 
tissue, time and motion required for each step of 
the procedure, instrument handling, and knowl-
edge of instruments were measured as key com-
ponents of vaginal laceration repair.

Additionally, there are well-written examples 
of this type of simulation training available 
online. One helpful collection is the ACOG 
Simulation Toolkit which can be found at https://
w w w. a c o g . o r g / A b o u t - AC O G / AC O G -
Depar tmen t s /S imula t ions -Consor t ium/
Simulations-Consortium-Tool-Kit. This toolkit 
includes instructions on how to create/use simu-
lators for teaching basic surgical skills as well as 
obstetric and gynecologic procedures for vaginal 

laceration repair, tubal ligation, and even cesar-
ean section, though it does require you to be a 
member of ACOG to access the materials. 
Resources can also be found simply by searching 
YouTube, and as an example, there is an in-depth 
explanation of the beef tongue model found at the 
following link: https://www.youtube.com/
watch?v=pJ0GG635M1Q.

 Summary

Simulation-based training can be effectively 
applied to basic obstetric procedures such as cer-
vical exams, Leopold maneuvers, vaginal deliv-
ery, and perineal repair to enhance learner 
confidence and support knowledge acquisition. 
Many of the simulators are inexpensive, and 
there are examples of curriculum readily avail-
able, making training for these common but 
important skills within the reach of any 
institution.
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 Introduction

This chapter will discuss the various steps 
involved in developing obstetric emergency sce-
narios as well as how to establish appropriate 
learning objectives, including cognitive, techni-
cal, and behavioral goals for training. It will also 
summarize the evidence supporting simulation’s 
effectiveness in preparing teams to deal with 
these emergencies. Developing a structured 
debriefing based on the learning objectives will 
be reviewed and is covered extensively in the 
chapter entitled “Essentials of Debriefing and 
Feedback.” Information will also be presented 
about the various types of models and equipment 
with respect to features, advantages, and disad-
vantages of each. The chapter will conclude with 
a description of sample scenarios, including 
learning objectives, helpful hints, and advanced 
modifications for each of the obstetric emergen-
cies mentioned above.
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Key Learning Points

• OB emergencies are time-sensitive, low-
frequency, high-consequence events.

• Communication errors play a role in 
70% of sentinel events on L&D, making 
teamwork a key focus of simulation and 
debriefing.

• Technical skills are best taught in task 
training sessions when you have early 
learners.

• Simulation equipment does not have to 
involve expensive, high-fidelity models.

• Creating an environment that is similar 
to your unit or training on your unit 
allows the identification of facilities and 
systems issues that may impede care 
during emergencies.

• Establishing a safe zone of confidential-
ity for the simulation is important, and 
acknowledging that your participants 
are highly intelligent professionals who 
care deeply about patient safety and 
have come together to practice, improve, 
and find ways to optimize outcomes 
from the beginning will help to do this.

• There are multiple ways to simulate 
each emergency, and scenarios can be 
customized to meet the needs of learners 
with available resources.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-98995-2_13&domain=pdf
mailto:kharney@stanford.edu
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 Evidence for Effectiveness 
and Training

Evidence for the effectiveness of simulation in 
training teams to respond to obstetric emergen-
cies is becoming more robust. In fact, the most 
recent ACOG Practice Bulletin on shoulder dys-
tocia states “Simulation exercises and shoulder 
dystocia protocols are recommended to improve 
team communication and maneuver use because 
this may reduce the incidence of brachial plexus 
palsy associated with shoulder dystocia.” 
Obstetric simulation is an effective tool for this 
emergency because shoulder dystocia is unpre-
dictable and a high-acuity/low-frequency event. 
Studies have shown that simulation results in 
improved communication, use of obstetric 
maneuvers, and documentation of events [2–15]. 
Specifically, Draycott and Crofts were able to 
demonstrate a reduction in fetal injury after wide-
spread use of their shoulder dystocia simulation 
in a group of National Health Service hospitals. 
This represented the first time an evidence-based 
study showed the effectiveness of simulation in 
improving clinical outcomes in obstetrics [3]. A 
follow-up study evaluating 12  years of simula-
tion training by the same team demonstrated a 
100% reduction in permanent brachial plexus 
injuries in 562 dystocias where 34% involved a 
posterior arm delivery [7].

Eclampsia drills have been run in the UK as in 
situ simulations since the early 2000s. When 
studied, Thompson et al. showed that simulation 
was effective in the rapid activation of an emer-
gency team after one call and resulted in the 
development and dissemination of an evidence-
based protocol for eclampsia and strategically 
placed “eclampsia boxes” which also came out of 
this [16]. Data from both the USA and the UK 
have shown that although death rates from 
eclampsia have improved over the years, the pre-
dominant risk remains cerebral hemorrhage from 
hypertension [17, 18]. Because of this, simula-
tion studies have focused on the value of check-
lists for accomplishing timely administration of 
antihypertensive therapy. One multi-institutional 
study demonstrated that for eclampsia, there 

were trends toward higher completion of check-
list items noted for blood pressure and airway 
management [19]. The concept is that training 
and socialization of a checklist can be done via 
simulation with the hope that clinical teams will 
begin to incorporate the tool into actual practice 
during emergencies [20].

Much has also been written on the preparation 
for and simulation of postpartum hemorrhage, 
including it being recommended in the most 
recent ACOG Postpartum Hemorrhage Practice 
Bulletin, and the effectiveness of simulation in 
correcting system errors and implementing 
patient safety bundles has also been well-estab-
lished [21–27].

Vaginal breech delivery simulations rely heav-
ily on technical learning objectives. Jordan et al. 
have published their OSAT (Objective Structured 
Assessment Tool) for vaginal breech delivery, 
which they developed using a modified Delphi 
process and validated in simulation comparing a 
group of 20 novices with 20 experts [28].

In their 2016 study of over 6,000 forceps 
deliveries pre- and post-simulation training, 
Gossett et al. identified a 22% reduction in severe 
lacerations for actual patients, which when cor-
rected for a priori risk factors became a 30% 
reduction for the simulation training group [29].

Clinical emergencies requiring prompt move-
ment for emergent cesarean have also been simu-
lated and studied. In 2013, Lipman et al. evaluated 
OB teams and found they required nearly 10 min 
to move from the labor room to the OR and make 
the incision for a simulated uterine rupture. 
Through the use of simulation, they were able to 
identify and correct institution-specific barriers 
responsible for the delay [30]. Diagnosis to deliv-
ery intervals were shown to improve urgent 
cesarean delivery secondary to cord prolapse 
when comparing actual patient cases pre-and 
post-introduction of annual simulations for this 
complication. A number of measures of neonatal 
well-being also improved, and there was a trend 
to greater use of spinal anesthesia, implying that 
teams were more likely to consider taking time to 
assess the fetal heart rate after arrival in the OR 
[31].

K. S. Harney and C. A. Lee
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 Scenario Development

 Learning Objectives

The primary types of learning objectives for team 
training simulations are technical, cognitive, and 
behavioral. Debriefing will flow from the learn-
ing objectives, so it is important to write them 
with the scenario sequence in mind. Although it 
may be preferable to teach certain technical skills 
in a separate task training session, it is important 
to incorporate these tasks into the scenario as 
realistically as possible, as the act of performing 
technically challenging procedures may impact a 
provider’s ability to communicate effectively in 
the moment. This is also a valuable area to focus 
on during debriefing. Cognitive learning objec-
tives may be very clear for homogenous groups, 
such as OB residents; however, when including 
various disciplines in your participant teams, the 
cognitive objectives may need to be tailored 
 specifically for each group. Interdisciplinary 
learning is a highly valuable aspect of simulation, 
and it is enhanced by participants sharing their 
thought processes during debriefing. Behavioral 
objectives focus on teamwork and should be spe-
cific to the scenario. If the organization has 
adopted a particular team training curriculum, 
such as TeamSTEPPS or crisis resource manage-
ment, it will be helpful to frame objectives utiliz-
ing the language specific to that program. In the 
absence of a formal team training curriculum, 
team skills may still be practiced in simulation by 
incorporating the use of emergency checklists or 

algorithms, identifying roles, and calling for 
assistance or any number of communication 
strategies such as directed or closed-loop com-
munication. In writing learning objectives, it is 
most effective to start with an active verb for each 
sentence (see Table 13.1).

 Debriefing

The debriefing session following the scenario is 
often the most important part of the simulation 
experience for participants. This is where they 
can reflect and process the events of the emer-
gency. It is often helpful to start out by asking one 
of the first participants to describe what they 
encountered as the emergency began, what the 
challenges were, what kind of help they needed, 
and whether they received appropriate assistance. 
If there were lapses in technique, shortcomings in 
timeliness of the response, or communication 
failures, the participants will often note their own 
deficits.

In order to facilitate a good debriefing, it is 
also critical to create an atmosphere that allows 
participants to openly discuss issues. One goal is 
to have them reveal what they were thinking but 
may not have verbalized. Try and avoid having 
senior faculty interrupt debriefing conversations 
to interject with corrections, as this can interfere 
with the learning process and inhibit participa-
tion by the learners. Factual information may be 
provided at the end, if needed; and participants 
may also share the key learning points that they 
have gleaned from the experience. Try to focus 
the conversation on the learning objectives, but 
allow some free flow as well.

In debriefing obstetric emergencies, it is 
important to recognize that some participants 
may have had a traumatic experience with a 
similar event. If they spontaneously share this 
with the group, try to keep the discussion 
focused while showing support for the emo-
tional challenges associated with professional 
experiences. If participants have questions about 
technique, having the task trainers available to 
practice on once debriefing is concluded is also 
helpful.

Table 13.1 Learning objectives

Type of 
objective

Examples of 
words Example objective

Cognitive Identify or 
recognize

The learner will recognize 
severe hypertension 
requiring intervention 
during the simulation

Technical Demonstrate The learner will be able to 
demonstrate proper 
technique for posterior 
arm delivery

Behavioral Utilize The learner will utilize 
patient friendly language 
during the emergency

13 Practical Approaches to Simulating Obstetric Emergencies
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 Choosing a Simulator for Your 
Scenario

 Full-Body Mannequin

Full-body mannequins may be high fidelity with 
software-controlled vital signs, automatic pulses, 
breath sounds, voice, uterine blood flow, and sei-
zure mechanisms. Many programs, however, uti-
lize a less expensive full-body mannequin where 
external vital signs are controlled remotely and 
displayed on a separate screen or tablet. Other 
enhancements include replacement of the abdom-
inal wall to allow surgery or insertion of a uterus 
that allows intracavity exploration, bimanual 
massage, and placement of tamponade devices in 
a hemorrhage simulation. Full-body mannequins 
usually have a bleeding uterus component that 
may have advantages (inflation to simulate 
increased tone) and disadvantages (no access for 
intrauterine massage or a cavity that is hollow 
such that an intrauterine hand is surrounded by 
air). Many of the available models have auto-
matic birthing mechanisms, but these do have 
some limitations as sometimes the mechanism 
will stall or the pace of the programmed delivery 
is out of sync with the actions of the care team. If 
the mechanism stalls or the timing is not right, 
the fetus can always be pushed out mechanically 
by a confederate faculty member. The patient 
voice can be done with a remote microphone or 
the scenario can be created so that a confederate 
family member helps with answering patient 
questions. Overall, a full-body mannequin is 
good for scenarios such as postpartum hemor-
rhage, eclampsia, umbilical cord prolapse, mater-
nal cardiac arrest, or other emergencies which 
may require airway management, compressions, 
or general anesthesia.

 Hybrid Model: Pelvis 
and Standardized Patient

For some scenarios, a hybrid model has advan-
tages. A hybrid model generally includes a pelvic 
model that is either fixed to the bed or worn by a 
standardized patient. When the confederate is 

wearing a patient gown draped over the top of the 
pelvis, the effect is fairly realistic, though they 
will often need to remain in an upright position, 
particularly in scenarios such as shoulder dysto-
cia, vaginal breech, or failed operative vaginal 
delivery where they may need to hold the fetus to 
keep it from delivering. The standardized patient 
is able to act faint, express pain, and even demon-
strate a seizure. In addition, the hybrid patient 
allows participants the opportunity to interact 
with a real person, which has the added value of 
practicing and being able to discuss communica-
tion learning objectives.

Some models designed for shoulder dystocia 
(e.g., PROMPT and PROMPT Flex  – Limbs & 
Things, Bristol, UK) can be purchased with a strain 
gauge embedded within the fetus to evaluate force 
used to accomplish delivery. Although these mod-
els are marketed for shoulder dystocia, breech 
delivery, or operative vaginal delivery, there are 
some disadvantages for teaching these advanced 
maneuvers as there is much open space between 
the fetus and pelvic wall. There are more anatomi-
cally correct models which are composed of a soft, 
compliant material (Sophie’s Mum & Lucy’s Mum 
from MODEL-med, Australia) that are better for 
task training purposes as the fetus fits tightly within 
the pelvis and creates the pressure expected when 
the posterior arm is delivered, forceps are placed, 
or an arm is swept out for a breech. (It is important 
to note that these models must be used with water-
based lubricant and not ultrasound gel.)

There are also simple, easily portable models 
which may be loaded in a backpack and taken to 
any location to run drills. One such model is the 
MamaNatalie pelvis (Laerdal Medical). This 
simulator works well for postpartum hemorrhage 
and has an excellent contained system with 1.5 L 
of simulated blood. Additionally, a simple hemi-
pelvis with a soft cloth abdominal wall can also 
be used with a neoprene uterus which allows 
intrauterine and intraabdominal procedures. 
These same features may also be created in a full-
body mannequin with a cloth abdominal perineal 
overlay (see ACOG Simulations Group Toolkit 
available at https://www.acog.org/About-ACOG/
ACOG-Departments/Simulations-Consortium/
Simulations-Consortium-Tool-Kit).

K. S. Harney and C. A. Lee
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When no vaginal procedures will be done, 
having a standardized patient wear a pregnant 
belly, like the MamaNatalie, under a skin-colored 
shirt and monitor belts and a gown works well for 
eclampsia or other medical complications as the 
patient can have oxygen, pulse oximetry monitor, 
and blood pressure cuff applied to create higher 
fidelity. However, injections, cardiac compres-
sions, and airway management techniques cannot 
be practiced on a live patient, and this should be 
reviewed during orientation to the scenario.

 Room Orientation

Before bringing participants into the room, it 
may be helpful to run through a “room ready” 
checklist to ensure that all equipment is present 
and functional. Important things to point out 
relate to how the participants will interact with 
the model and whether “simulated equipment” 
has been provided in lieu of obtaining supplies 
from their usual source. Be sure to cover whether 
this “patient” can have certain procedures such as 
a Foley catheter placed, cervical exam, vaginal 
delivery, forceps or vacuum delivery, cesarean 
section, intubation, defibrillation, IM injections 
in particular sites, and IVs placed. Demonstrate 
the patient’s carotid or femoral pulses if active; 
and if simulated blood is being used, demonstrate 
how it will appear, where it will collect and warn 
about wearing gloves as it can stain. Discuss 
whether IV bags and med syringes are fluid filled 
or not, and demonstrate how to utilize them in the 
scenario. Show where medications, IV catheters, 
and other equipment may be obtained; and make 
it clear where and how vital signs will be dis-
played. Also, demonstrate the patient voice if 
appropriate. Introduce confederates and their 
roles to ensure that participants know exactly 
what to expect from them (i.e., whether or not the 
confederate is able to offer assistance or if they 
are just there to operate the simulator, etc.). If the 
scenario includes multidisciplinary teams, assign 
roles to the individuals, and have each participant 
say their name/role. If possible, have name tags 
available, especially for personnel who may not 
always work together.

Finally, inform the team that patient informa-
tion will be provided to the initial responders uti-
lizing the unit’s typical handoff format. Request 
that participants suspend disbelief as much as 
possible in order to promote an optimal learning 
environment. This should include using personal 
protective equipment.

 Obstetric Emergency Simulation 
Scenarios

 Shoulder Dystocia

Shoulder dystocia is one of the easiest simula-
tions to set up as it requires minimal equipment 
and a full scenario generally runs no more than 
5 min for each participant. It can also be done as 
simple task training initially, with discussion and 
clarification, followed by performance of the 
whole sequence of maneuvers and practice of 
each one until the provider is confident with 
them. When running a full scenario, it is valuable 
to set up in a delivery room, using a hybrid patient 
in the labor bed, RN participants, and even a 
pediatric team that receives a depressed infant at 
their resuscitation bed. Having an anesthesia 
team member involved also allows for a discus-
sion of the logistics for the Zavanelli maneuver, 
even if it is not considered as a core part of the 
emergency response.

 Shoulder Dystocia: Room/Model Setup, 
Orientation, and Scenario Hints
A full-body mannequin can be used, but the abil-
ity to communicate with a hybrid patient adds 
substantial value in exploring teamwork learning 
objectives. In either case the fetus will need to be 
held back from delivering. Some of the higher-
fidelity simulators have an internal mechanism 
that will do this and release when the operator 
allows it through the software. Otherwise, the 
fetus is held by the standardized patient. It is 
important for the operator to practice this as it 
can be more difficult than expected since some 
participants will pull with sudden vigorous force 
and the lubricant required for the simulator may 
make the fetus slippery and hard to hold onto. If 
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the Zavanelli maneuver is an option in the sce-
nario, it may be valuable to have the team take 
the time to move the patient the full distance to 
the OR from the labor room during the simula-
tion. This can provide some realism to the gravity 
of this choice as it is not an instantaneous solu-
tion, and the fetal oxygenation may be compro-
mised during the time it takes to prepare the 
patient for surgery.

Orientation to this scenario should include an 
opportunity for the participants to see and handle 
the baby to know how the joints work. Orientation 
to the room should include explanation of con-
federates who are playing family members and 
access to props to allow them to time the proce-
dure (fetal monitor strip with paper rolling, digi-
tal clock, smartphone, or tablet timer). If there is 
no fetal monitor associated with the particular 
model in use, the smartphone/tablet metronome 
app (see Box 13.1) can simulate a terminal bra-
dycardia when the head is crowning to establish a 
realistic sense of urgency as the scenario starts. 
(*Make sure to remind participants not to cut the 

Box 13.1 Demonstrating Fetal Heart Rate 
(FHR) During Simulation

Many high-tech mannequins have a FHR 
program imbedded, some of which can be 
manipulated in real time. There are, how-
ever, some low-tech options for communi-
cating the FHR during simulations. Some 
of these include the following:

Paper FHR Strips and Metronome
A predrawn paper strip can be inserted 

into the standard fetal monitoring equip-
ment. If there are repetitive decelerations 
which are all similar, it is not actually nec-
essary to make the strip move. Using a met-
ronome App on a tablet or smartphone can 
create the auditory output for the sequence 
of decelerations, especially if coordinated 
with the patient’s contractions. This works 
very well for repetitive deep variables, 
especially for busy scenarios when the 
team does not have time to come over and 

look at the monitor. You may have to 
explain in the room orientation that the 
paper does not move and they should listen 
to the auditory signal and metronome 
numerical read out.

If there is a progression in the decelera-
tions which is predictable (deterioration to 
bradycardia regardless of team’s interven-
tions), the predrawn paper strip can also be 
put in motion but paused strategically when 
the scenario is playing out more slowly than 
usual. This will be less precise, but if the 
participants tune into the metronome and 
become reliant on its large numerical dis-
play of the FHR, you can use this to over-
ride information from the paper monitor, 
which you can remove visually. It is impor-
tant not to create conflicting information as 
this impairs the realism of the scenario.

Tapping on the FHR Monitor
Another low-tech approach is to take the 

US disc of the FHR monitor, place a small 
amount of gel on it, and tap on the surface at 
the rate you need. When you bring the vol-
ume up, this can be effective in simulating 
the sound of an external monitor. The simu-
lation team member doing this will need to 
practice a bit and will benefit from having 
additional gel and a towel nearby. Realize 
that this technique will tie up one simula-
tion team member completely, but it can be 
easily changed to follow the scenario.

Switching from External to Internal 
Monitors

If you offer the option to place a scalp 
electrode in the scenario (not all fetal head 
models allow this), then you can start with 
“tapping” and switch to the metronome to 
provide a distinct change in the tone that the 
whole room can appreciate. In order to dem-
onstrate the change visually, it may help to 
switch from blank paper picking up the tap-
ping signal to a predrawn FHR strip which 
shows a clear continuous tracing. 
Alternatively you can switch to an electronic 
program on a nearby screen, if available.
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model, but to verbalize if they would perform an 
episiotomy.) Some institutions use an alternative 
instrument for scissors (such as a Kelly clamp 
labeled as scissors) to provide an additional safe-
guard to avoid damage to the simulator.

 Advanced Modifications

Strain Gauge/Force Monitoring
Some of the most commonly used models for 
shoulder dystocia are the PROMPT and PROMPT 
Flex (Limbs & Things, Bristol, UK). The latter 
provides a Bluetooth-operated strain gauge 
embedded within the fetus. The axial traction 
force applied during the delivery is displayed in 
newtons (the force required to move 1 kg 1 m in 
1 s) as a continuous color column starting out as 
green in the low range, climbing to orange then 
red at 100 N when in meter mode. This gives con-
tinuous visual feedback to the OB provider of the 
actual force applied as they progress through 
maneuvers. It can be utilized during task training 
sessions or the scenario if desired. Another fea-
ture of the PROMPT Flex is the “drill mode” 
which gives the ability to measure traction force 
at specific points in the scenario by marking the 
tracing with a particular maneuver. The ability to 
visualize how much “force” they apply during 
the scenario can be eye-opening for providers.

 Advanced Models for Shoulder 
Dystocia Task Training
One of the most realistic models with for teaching 
internal maneuvers is Sophie’s Mum (MODEL-
med, Australia). Because there is almost no extra 
space in the pelvis, this model allows the learner to 
appreciate how difficult it can be to accomplish 
rotational maneuvers or to manipulate the posterior 
arm. It does have the disadvantage of a higher cost, 
and the joints of the fetus do not always move 
through a normal range of motion. Because the 
shoulder girdle is not broad and the anterior shoul-
der is visible upon head delivery, a metal rod can be 
screwed into the base of the spine in the buttocks to 
pull back on and create a turtle sign. Despite these 
problems, it is an extremely realistic model for task 
training for shoulder dystocia and other difficult 
delivery scenarios such as breech vaginal delivery.

 Eclampsia

Responding to a simulated eclamptic seizure 
offers a valuable experience to OB providers and 
helps organize the multidisciplinary team in their 
response to this emergency. The patient scenario 
does not need to be complex in order to be effec-
tive. Additionally, this scenario is also a good 
opportunity to review and practice urgent treat-
ment of severe hypertension.

 Eclampsia: Room/Model Setup, 
Orientation, and Scenario Hints
In the absence of a high-fidelity model, any full-
body mannequin can be laid on a foam bed with an 
embedded mechanical box which generates jerking 
movements under her torso (SimSeize, SimAction, 
Bozeman, MT). The on/off switch can be placed at 
a distance from the model. You may demonstrate 
the seizure in the room orientation when it is a 
known scenario, or a simulation team member 
playing a nurse can comment “Is she having a sei-
zure?” if the case is presented as an unknown 
(Fig. 13.1). It can help to have a patient voice so 
that the mannequin is very talkative at first and then 
complains of a bad headache and stops talking just 
before the seizure box is activated.

A standardized patient can also be a good 
option as she can portray the full-body tonic-
clonic seizures. If you do use a real person in this 
simulation, make sure to orient the team that they 
will not actually be placing IV lines or any other 
invasive procedures.

In general, we recommend starting the scenario 
with only 1–2 providers in the room when the sei-
zure starts. This makes the team call for help and 
makes them communicate the situation when 
additional help arrives. Also, having providers 
have to leave the room to get supplies and medica-
tions will not only make the scenario more realis-
tic but also give them the opportunity to practice 
communication techniques such as “checkbacks.” 
Because the “patient” will not be talking during 
the seizure, having a family member for the team 
to explain interventions to is helpful.

Many units have an acute hypertension or 
eclampsia box. If you are running the simulation 
on the actual hospital ward, then make the team 
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bring in the actual box. If you are in another loca-
tion, such as a simulation center, then you can rep-
licate it with a tackle box which has the same 
visual markings and information inside and out. If 
this is not something typically utilized by the staff, 
then you can bring a container with magnesium 
sulfate for IV and IM routes, labetalol, hydrala-
zine, nifedipine, and calcium gluconate and have a 
simulation team member supervise administration 
to ensure that a realistic amount of time is taken to 
actually procure the desired medication.

Because eclampsia can be associated with 
severe range hypertension, there is also an oppor-
tunity to provide cues or demonstrate blood pres-
sure readings in that range within the scenario 
which should alert teams to acutely address this 
with IV medication.

Fetal monitoring, particularly portrayal of the 
classic 5–6 min prolonged deceleration, can also add 
value to this simulation. It reminds the team that 
uterine tachysystole is part of the physiologic 
response to acute hypoxia and provides a realistic 
distraction for advanced teams in the midst of their 
effort to stabilize the mother. One of the most impor-
tant learning objectives and powerful take-aways 
from this scenario is that participants must resist the 
urge to rush to emergent cesarean in this context.

 Postpartum Hemorrhage

One key item to keep in mind when developing a 
postpartum hemorrhage (PPH) scenario is that 
while atony is the cause in 80% of hemorrhages, 

there are other possible causes, such as retained 
products, lacerations, DIC, and uterine inversion. 
Although rare, these other causes of PPH can be 
highly consequential if not recognized. 
Fortunately, the first steps in treating PPH, a vig-
orous uterine exploration and internal massage, 
are both diagnostic and therapeutic and therefore 
should be emphasized during simulation. Since 
taking care of a patient requires a team, running 
the simulation with a multidisciplinary team is 
encouraged. With regard to picking a scenario 
endpoint, it depends on the learning objectives. If 
your goal is basic recognition and treatment, then 
you can use a uterine atony scenario that improves 
after basic evaluation, uterine exploration and 
massage, and the administration of two uteroton-
ics. If you want to push the team to the point of 
operative intervention, then you can continue to 
have the patient decompensate with initial treat-
ment until they are in need of transfusion [21].

 Postpartum Hemorrhage: Room/Model 
Setup, Orientation, and Scenario Hints
Some high-fidelity mannequins have blood flow 
tubing exiting into a uterine cavity, but most do 
not have the anatomy to allow intrauterine mas-
sage. While this is a disadvantage, it can be miti-
gated by briefing participants before the 
simulation about the limitation and making the 
scenario that the primary OB cannot take their 
arm out of the vaginal canal due to the need for 
continuous intrauterine massage. The ACOG 
simulations group website shows an alternative 
neoprene uterus that can be placed in any full-
body mannequin or pelvis (https://www.acog.
org /About -ACOG/ACOG-Depar tments /
S i m u l a t i o n s - C o n s o r t i u m / S i m u l a t i o n s -
Consortium-Tool-Kit). It requires some limited 
construction utilizing surgical suture but allows 
intrauterine massage and provides the haptic feel 
of persistent atony.

If the simulator has the ability to demonstrate 
bleeding automatically, then these systems can be 
used for the scenario. However, if your simulator 
does not have this feature, or you wish to have 
more control over the flow and volume of hemor-
rhage, there are other options you can use. You 
may place the simulated blood in a well-sealed 
container that can be hung on an IV pole, some 

Fig. 13.1 SimSeize (SimAction, Bozeman, MT)
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bags are available commercially from simulation 
companies (Gaumard Scientific, Miami FL), and 
others can be found in the hospital (dialysis 
bags). The bag can be covered with an opaque 
surface that makes it look like a plain IV bag, and 
you should choose a gauge of tubing that allows 
maximum flow of 500 mL per minute if possible. 
Flow can be modulated by one of the simulation 
staff with any surgical clamp on the tubing. It 
also helps to plan a signal for flow rate (faster, 
slower, and stop) for the simulation team. 
Depending on the clinical scenario you have 
written, loading around 2000 mL of blood in one 
or two containers is adequate, although it is 
important to do a trial run. Where the blood 
comes out will depend on the mannequin. While 
blood flow from the vagina creates realism, hav-
ing blood flow directly into the collection drape 
limits the cleanup issues, and it requires that 
someone other than the OB doing massage will 
have to look at the amount of blood accumulat-
ing. This reinforces the concept that cumulative 
quantitative blood loss assessment is a key fea-
ture in the successful management of PPH. You 
may tape the tubing alongside the model’s torso, 
but avoid placing it under the weight of her pelvis 
as that may inhibit flow. If you have it enter the 
under buttocks collection drape from the side, 
tape it securely so it ends in the midline. A small 
absorbent cloth may also be placed over the tip at 
the end for more realistic staining as opposed to 
allowing the blood to stream out in a line. 
Additionally, as a backup, having some smaller 
capped bottles of simulated blood held aside for 
adding to the perineum is helpful in case techni-
cal difficulties arise during the case. An alterna-
tive to simulated blood is to use a long swath of 
red utility nylon fabric soaked in warm water to 
represent blood flow. This can fill the pelvis and 
be subtly pulled out by a simulation team mem-
ber who is standing by as a confederate 
RN. Practice how quickly to withdraw it based on 
how long the scenario is expected to run with 
continued bleeding. Depending on whether the 
material is colorfast, it may stain, and partici-
pants should be made aware of this possibility. 
Similarly, blood transfusions are best done dry to 
limit the hazards of spilling on clinical surfaces. 
Images of the real transfusion units can be taped 

to the surface of appropriate size IV bags so that 
team members can look up and see that blood 
products are being transfused. The process of 
checking in blood is labor intensive, so it may be 
helpful to provide all the typical paperwork with 
each unit in order to simulate this workflow.

It is also possible to have bleeding from atony 
continue to the point where the team should place 
an intrauterine balloon for tamponade. This can 
be done with or without an actual uterus in the 
mannequin, as the kinetic learning experience of 
placing it and filling it with fluid can be valuable 
either way, though it is much more realistic if 
there is a physical uterine cavity inside. This part 
of the simulation can also be enhanced by mak-
ing sure they place a vaginal packing after the 
balloon is placed and even having a simulation 
team member subtly pull outward to dislodge the 
balloon from the uterus if they fail to do this in 
order to demonstrate a failure of the tamponade 
balloon.

 Advanced Options
Surgical Intervention: If a B-Lynch, O’Leary, or 
other operative procedures are part of the learning 
objectives, a surgical abdominal wall can be placed 
on any model. An example is available on the 
ACOG simulations website under Abdominal Wall 
and Perineum (https://www.acog.org/About-
ACOG/ACOG-Departments/Simulations-
Consortium/Simulations-Consortium-Tool-Kit). If 
utilizing both a labor room and an OR, one option 
is to start the scenario with a hybrid model and then 
have a full-body mannequin (with the surgical 
abdominal wall in place) in the OR for a surgical 
procedure when the patient is “transferred” there.

Individual Skill Task Training: The neoprene 
uterine model shown on the ACOG website can 
be placed in a simple pelvis and used to demon-
strate how to do bimanual massage, safely use a 
Banjo curette (with or without retained POC), 
inspect for cervical lacerations, reposition an 
inverted uterus, and place the Bakri balloon. 
Technique for placement of a B-Lynch suture or 
O’Leary uterine artery ligation can be taught with 
or without the pelvis or abdominal wall. These are 
all good task training sessions to have before the 
scenario or for junior providers, especially if lapa-
rotomy is the expected endpoint of the scenario.

13 Practical Approaches to Simulating Obstetric Emergencies

https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit


146

Uterine Inversion: There is a separate neo-
prene model which can be used to teach and rein-
force the management of a uterine inversion, 
instructions for which are also on the ACOG 
simulations website. The uterus is fixed in place 
in the pelvis of any model but requires a confed-
erate to push outward from the abdomen with a 
mechanism which maintains the uterine inversion 
until appropriate treatment is given. The scenario 
can have the inversion resolve at any stage of 
treatment, or it can escalate to the point that the 
patient requires general anesthesia. Once the 
uterus is replaced, it is atonic, and heavy bleeding 
continues, requiring active intrauterine massage 
until adequate uterotonics are given.

 Vaginal Breech Delivery

Although the mechanics are nearly the same, the 
two scenarios of assisted vaginal breech delivery 
and second twin breech extraction are very dif-
ferent clinical entities. Current practice guide-
lines have steered away from the former and 
encouraged more training for providers in the lat-
ter. Nevertheless, all obstetricians need to be able 
to assist a singleton breech, as vaginal deliveries 
may be precipitous, even when a cesarean was 
planned. Although it is rare to need to place Piper 
forceps, simulation offers an excellent opportu-
nity to become familiar with this technique.

 Vaginal Breech Delivery: Room/Model 
Setup, Orientation, and Scenario Hints
Task training is critical to the process of building 
competency for breech extractions, and ensuring 
that all obstetrical participants have been trained 
on models before they are asked to participate in a 
scenario is helpful. In case technical issues arise 
during the scenario, try to incorporate time for the 
participants to practice with the model afterward 
in order to solidify these learning objectives. It 
can also be very helpful to have posters or a binder 
of the images for breech maneuvers from classic 
texts to refer to during either the task training or 
afterward. This allows the observers to connect 
what they are seeing in real time with the two-
dimensional images they have seen.

Assisted breech delivery for a precipitous sin-
gleton breech is easy to teach on most any model 
with an articulating delivery baby. However, simi-
lar to the discussion about using simulators for 
shoulder dystocia maneuvers, many of the current 
commercial models have significantly more room 
for maneuvers than real patients. As mentioned 
before, the Sophie’s Mum (MODEL-med, 
Australia) has a fetus that fits much more snuggly 
into the pelvis and is more realistic for the deliv-
ery. (Of note, caution should be applied when 
attempting a frank breech delivery with this model 
as it is sometimes difficult to perform a typical 
Pinard maneuver due to a rotation of her hip joint 
which can lock the knee joints in an unnatural 
position. If she continues to descend with the legs 
straight, they will suddenly and forcibly extend 
from the hip causing possible trauma to the mod-
el’s perineum, which is best avoided.)

In contrast to hybrid models or a simple birth-
ing pelvis simulator, using a full-body manne-
quin may help engage the team in some of the 
common prep for a breech vaginal delivery in the 
operating room such as setting up stirrups and 
can involve the anesthesia team in conversation 
as they stand by for possible conversion to cesar-
ean section.

 Advanced Options

Breech Extraction of the Second Twin
There are currently no commercial models which 
allow extraction of Twin B from an intact fluid-
filled amniotic sac, though some homemade 
models are in use.

 Operative Vaginal Delivery (OVD)

Operative vaginal delivery (OVD) simulations can 
be purely task training sessions, or they can involve 
a scenario with an indication for operative delivery 
(i.e., maternal exhaustion, fetal bradycardia). 
Given the decline in the rate of operative vaginal 
deliveries, practicing with simulation is critical in 
order to teach both indications as well as hands-on 
technique. Simulation can also be valuable to sim-
ulate a failed operative vaginal delivery.

K. S. Harney and C. A. Lee



147

 Operative Vaginal Delivery: Room/
Model Setup, Orientation, and Scenario 
Hints
One of the most important prerequisite skills, 
determining vertex position, is not typically taught 
on a formal basis. Simulated models can be used 
to help with this education. Trainees should learn 
to think of LOA as “posterior fontanelle at 1–2 
o’clock,” ROA as “posterior fontanelle at 10–11 
o’clock,” etc. as they visualize how they will both 
apply the instruments and provide traction in the 
correct vector. Examining and inspecting the mod-
els is helpful to solidify this skill. Before begin-
ning the teaching session with any of the models 
below, test the provider with several of the com-
monly misidentified positions such as LOT, ROP, 
etc. Performing ultrasound for vertex position can 
be taught as well, and while this is not yet a part of 
simulation products, a simple set of ultrasound 
images on paper or a computer screen can be used 
to convey all of the typical positions.

 Vacuum
Though many people think of vacuum applica-
tion as requiring less certain knowledge of the 
exact vertex position, if position is not deter-
mined accurately, incorrect placement and trac-
tion in the wrong direction may occur. Vacuum 
delivery has been taught with a variety of simula-
tors, and it is important to see if the type your 
institution has will hold suction on the simulated 
baby. Often, this will require application of a 
small amount of lubricant to keep a good seal.

 Forceps
Forceps can be placed on any pelvic model if the 
fetal head has landmarks, but most pelvises have 
too much empty space surrounding the head. The 
Lucy’s Mum (Paradigm Medical Systems, 
Portland, OR) pelvis has realistic haptics, with no 
empty space; however, resistance of the pelvic 
floor is minimal. This can be mitigated by pulling 
back on the fetal head to slow the pace of the deliv-
ery. A graded approach may work well where 
interns are introduced to the types of forceps and 
shown how they travel into place along the fetal 
head outside of a pelvis. They can then try an appli-
cation without the resistance of pelvic floor tissues 

on a simple pelvic model or full-body mannequin. 
They may also benefit from looking into the pelvis 
as they perform the procedure. The perineal attenu-
ation and risk of 3rd- and 4th-degree lacerations are 
clearly demonstrated on these models in the final 
stages of forceps delivery. The timing for when to 
take the forceps off can be simulated nicely, and a 
modified Ritgen maneuver can be simulated as 
well. After mastery of appropriate techniques, pro-
viders can advance to applying them on a higher-
fidelity model (such as Lucy’s Mum or Sophie’s 
Mum) with a variety of vertex positions.

Failed operative delivery, with or without fetal 
bradycardia, is a helpful scenario for determining 
the team’s ability to both recognize when to stop 
the operative delivery attempt and the process 
required to quickly convert to a cesarean section. If 
a full-body mannequin is used, a confederate must 
be present alongside the bed to reach in through 
the top of the abdominal wall and hold the baby 
back, prohibiting delivery. A hybrid model can be 
used so that the realism of coaching a patient to 
push and the need to quickly explain the failure are 
presented to the obstetrical provider.

 Emergency Cesarean Section

Various scenarios which lead to emergent cesar-
ean section can be simulated including umbilical 
cord prolapse, uterine rupture, failed operative 
vaginal delivery, or a simple fetal bradycardia. 
For fetal bradycardia, use of a high-tech manne-
quin’s electronic FHR program or the metronome 
App on a smartphone (see Box 13.1) should be 
sufficient to produce the desired sense of urgency.

 Emergency Cesarean Section: Room/
Model Setup, Orientation, and Scenario 
Hints
There are several simple models for an abdomi-
nal wall which can be placed on a full-body man-
nequin or pelvis for a cesarean section (https://
w w w. a c o g . o r g / A b o u t - AC O G / AC O G -
Depar tmen t s /S imula t ions -Consor t ium/
Simulations-Consortium-Tool-Kit). Additionally, 
many of the higher fidelity models now have 
abdominal covers that can be used to make the 
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necessary abdominal incision, though most do 
not have a uterus inside. There is a very realistic, 
but expensive, simulator called C-Celia 
(Operative Experience) that allows for the pro-
vider to perform a complete cesarean section and 
even simulates operative complications.

 Advanced Options
The complication of an impacted fetal head is 
becoming more common with changing guide-
lines in diagnosing active phase arrest and allow-
ing for longer second stages. Manning et  al. 
published a literature review of 11 international 
studies on the “pull versus push” technique for 
delivery in these cases. The “pull techniques” 
have been shown to significantly reduce the inci-
dence of lower uterine segment and cervicovagi-
nal lacerations, blood loss, and operating times 
[1]. Given the literature about these techniques, 
even experienced obstetricians can benefit from 
practicing with these techniques before needing 
to perform them in the time-sensitive situation of 
impacted fetal head. There is even a model which 
has been created to apply graded pressure of the 
head into the pelvic cavity using a tightening 
mechanism to simulate this situation (Desperate 
Debra, Adam,Rouilly, UK). The PROMPT Flex 
(Limbs & Things, UK) pelvis also has a modifi-
cation for the impacted head which works rea-
sonably well to signify that the problem is an 
impacted head, and then, with its soft flexible 
abdominal wall inserted and incised, it can be 
used to practice the two “pull techniques,” reverse 
breech extraction, or the “shoulders first” deliv-
ery method, also known as the Patwardhan 
maneuver. These techniques can be simulated on 
any model with a cesarean abdominal wall that is 
flexible and well-lubricated and an articulated 
baby model that will flex at the waist.

 Summary

There is a recognized need for OB/GYN provid-
ers to train learners and multidisciplinary teams 
to optimally manage obstetric emergencies, espe-
cially given that many are time-sensitive, low-
frequency, high-consequence events.
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Obstetric Critical Care

Jean-Ju Sheen, Colleen A. Lee, and Dena Goffman

 Introduction

In the United States, increasing rates of maternal 
morbidity and mortality over the last two decades 
have prompted calls to action to reverse this dis-
turbing trend [1]. In 1900, the maternal mortality 
ratio in the United States was 850/100,000 live 
births; by 1986, this ratio had fallen to 7.4/100,000 
live births [2]. For a variety of complex and likely 
interrelated reasons, the maternal mortality ratio 
recently has doubled to 14.5/100,000, rising as 
high as 37.7/100,000 in African American women 
[2]. Maternal morbidity is even more prevalent 
than maternal death, affecting many thousands of 
women each year [3, 4]. In 2013, D’Alton et al. 
explored potential contributors to the rise in mater-
nal morbidity and mortality as well as potential 
interventions to improve maternal outcomes [5]. 
Assisted reproductive technology has allowed 
women to delay childbearing to more advanced 

ages [5], resulting in a greater number of pregnan-
cies complicated by one or more diseases associ-
ated with older women, such as cardiovascular 
disease, cancer, type 2 diabetes, and hypertension. 
The combination of the obesity epidemic, the 
increasing rates of chronic diseases affecting preg-
nancy [6], a steadily rising cesarean delivery rate 
with resultant complications such as abnormal pla-
centation [7, 8], and medical advances allowing 
women with rare and serious medical or genetic 
diseases to conceive [5] contributes to the climb-
ing rates of maternal morbidity and mortality.

Despite the growing number of critically ill 
obstetrical patients, the opportunities to care for 
them remain limited, particularly in single hospi-
tal settings. With the population of obstetrical 
patients shifting toward women with significant 
comorbidities, the American Board of Obstetrics 
and Gynecology (ABOG) sponsored a meeting in 
2012 with the American Congress of Obstetricians 
and Gynecologists (ACOG), the Society for 
Maternal-Fetal Medicine (SMFM), and the 
Eunice Kennedy Shriver National Institute of 
Child Health and Human Development (NICHD) 
to provide recommendations for each of three 
objectives established at the meeting: (1) to 
enhance education and training in maternal care, 
(2) to improve medical management of pregnant 
women around the country, and (3) to address 
critical research gaps in maternal medicine [5]. 
To address the first two objectives, the group 
endorsed medical simulation over more 
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 traditional teaching methods [5]. Simulation 
offers an alternative learning opportunity in a 
safe  environment where multidisciplinary team 
members can improve their skills caring for criti-
cally ill patients with rare complications.

 Background

Medical simulation education has been used 
effectively in many medical specialties, such as 
anesthesiology, neonatology, and critical care. 
The Neonatal Resuscitation Program (NRP), 
required for all neonatal providers, has been 
restructured to present most content in the form 
of simulation scenarios [9]. Anesthesiology, a 
pioneer of medical simulation education, has 
long required simulation for its maintenance of 
certification process [10]. Additionally, a newly 
published study in the journal of the Neurocritical 
Care Society showed significant improvement in 
critical care fellows’ medical knowledge and 
confidence after completion of a simulation 
course involving three different neurological dis-
ease states [11].

In the fast-paced field of obstetrics, with 
numerous high-stakes, low-frequency, rapidly 

evolving emergencies requiring astute clinical 
judgment and expert technical skill to optimize 
outcomes, simulation has proven to be an invalu-
able learning tool. Although evidence of obstetri-
cal simulation improving clinical practice or 
reducing adverse events is limited to date [5], sev-
eral studies have shown promising results. In 
2008, after requiring all staff to attend an annual 
one-day course involving emergency drills and 
fetal heart rate tracing interpretation, Draycott 
et al. from the United Kingdom showed a signifi-
cant decrease in birth injury rates, despite similar 
rates of shoulder dystocia [12]. This same group 
used an interrupted time-series study to demon-
strate improvements in both medical management 
and clinical outcomes – specifically, a reduction 
in the incidence of brachial plexus injuries – after 
the introduction of an obstetric emergency train-
ing program for management of shoulder dystocia 
[13]. In the United States, Inglis et  al. demon-
strated a similar decrease in the frequency of bra-
chial plexus injuries over nine years during which 
a simulated shoulder dystocia protocol was initi-
ated at their institution [14].

Another complex obstetric emergency sce-
nario amenable to simulation is umbilical cord 
prolapse. One retrospective cohort study noted a 
statistically significant reduction in the median 
diagnosis-to-delivery interval (DDI) after intro-
duction of multidisciplinary simulation training 
[15]. With such promising data and increasingly 
robust obstetrical simulation programs, a logical 
next step would be the incorporation of obstetric 
critical care scenarios into standardized simula-
tion curricula. This chapter will discuss the use of 
medical simulation training for teaching critical 
care obstetrics.

 Evidence

The incidence of intensive care unit (ICU) admis-
sions for obstetric patients is 2–4/1,000 deliveries 
in developed countries and 2–13.5/1,000 deliver-
ies in developing countries [16]. Critically ill 
obstetric patients pose unique challenges to mul-
tidisciplinary care teams, which may include 
obstetricians, anesthesiologists, and intensivists, 
among others [17]. Obstetric patients tend to be 

Key Learning Points
• Rising rates of maternal morbidity and 

mortality have prompted action to 
enhance education and training for 
maternal care, and to improve medical 
management for pregnant women.

• Medical simulation education has been 
used effectively in a variety of other 
high-risk specialties including anesthe-
siology, neonatology, and critical care.

• Several studies in obstetric simulation 
have demonstrated improvement in both 
management and outcomes for neonatal 
emergencies.

• Maternal cardiac arrest simulation stud-
ies have shown improvement in man-
agement and provide a logical starting 
point for development of further mater-
nal critical care simulation scenarios.
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younger and healthier than the typical nonpreg-
nant ICU patient and may be able to tolerate a 
variety of physiologic insults initially. However, 
once their physiologic reserve is exhausted, 
decompensation may be swift, and care teams 
must be prepared to work cohesively to provide 
prompt appropriate treatment.

Obstetric ICU admissions are associated with 
both obstetric causes (hemorrhage, hypertensive 
disease, and puerperal sepsis) and nonobstetric 
causes (maternal cardiac disease, trauma, anes-
thetic complications, cerebrovascular disorders, 
and illicit drug use), all of which may be exacer-
bated by existing medical comorbidities [18]. 
While some technical procedures performed on 
pregnant patients are unchanged and adaptable 
from those performed on nonpregnant patients, 
the anatomic and physiologic changes of preg-
nancy may pose unique challenges for critical 
procedures such as intubation and cardiopulmo-
nary resuscitation. In the anesthesia literature, 
one review found that maternal mortality during 
cesarean deliveries was 2.3/100,000 patients 
undergoing general anesthesia, but 1/90 if failed 
intubation occurred [19]. Additionally, the over-
all number of pregnant patients requiring critical 
care procedures is fewer than in nonpregnant 
patients, resulting in less practical clinical experi-
ence. For example, while endotracheal intubation 
requires 30–74 cases to reach a 90% success rate 
[20, 21], anesthesiologists perform fewer intuba-
tions for obstetric patients during their training, 
as general anesthesia is only used in 8% of all 
cesarean deliveries, most being emergency cases 
[22]. Because critically ill patients in the ICU 
require a cohesive, efficient, and well-trained 
interprofessional team for optimal patient care, 
simulation-based education has been important 
in improving both teamwork and communication 
skills, in addition to elevating technical skills and 
care quality during medical crises [23]. A 2013 
meta-analysis of 182 studies using simulation 
technology for resuscitation training involving 
over 16,000 participants concluded that simula-
tion-based training improved knowledge, skill, 
patient outcomes, and learner satisfaction, when 
compared with no intervention [24]. Recognition 
of the challenges the obstetric patient poses in 

critical care medicine has resulted in the creation 
of a subset of pregnancy-specific team-based 
simulations by subspecialists involved in the care 
of these critically ill patients, but this literature 
remains sparse.

Maternal cardiac arrest is the primary obstetri-
cal critical care simulation scenario that has dem-
onstrated improved learner performance. Maternal 
cardiac arrest is a rare and catastrophic occur-
rence with survival rates below those of nonpreg-
nant adults (as low as 6.9%) [25, 26]. Timely 
initiation and continuation of high-quality chest 
compressions are critical to resuscitation success 
[27]. Fisher et al. demonstrated that after imple-
mentation of a maternal arrest simulation pro-
gram, maternal-fetal medicine staff demonstrated 
statistically significant improvement in the timely 
initiation of cardiopulmonary resuscitation in fol-
low-up simulations [28]. Another prospective 
study by Adams et  al. demonstrated improved 
obstetrics/gynecology resident knowledge, confi-
dence, and competence in the management of a 
simulated third trimester cardiac arrest after 
implementation of a simulation-based curriculum 
including maternal cardiac arrest [29].

 How to Implement

The experience gained from maternal cardiac 
arrest simulation studies provides a springboard 
for modeling other critical care obstetric simula-
tions. Simulation programs are able to be tailored 
depending on the needs of the individuals or 
institutions involved. In critical care obstetrics, 
multiple disciplines with varying levels of learn-
ers may be involved, from trainees to nurses to 
therapists to subspecialists. Conversely, the simu-
lated scenario may focus on learners from a sin-
gle discipline, whose primary responsibility is 
stabilization of the simulated patient until the 
critical care team arrives. The goal for the partici-
pants may be to provide tiered care depending on 
the case complexity and timing of their introduc-
tion into the scenario.

The scenario and simulators chosen should 
reflect specific learning objectives and teaching 
points. The teaching focus may be technical, such 
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as central line placement, intubation and chest 
compressions, with an emphasis on the modifica-
tions for the anatomic and physiologic changes of 
pregnancy. Alternatively, the focus may be to 
improve clinician communications and team-
work. Scenarios to achieve these goals may range 
from a single complex medical condition such as 
diabetic ketoacidosis, to a multistage progression 
of disease such as pyelonephritis evolving to sep-
tic shock.

Simulators used can range from low or moder-
ate fidelity for procedures isolated to a particular 
organ or organ system, to higher fidelity commer-
cial models, allowing for sophisticated real-time 
presentation of vital signs and physiologic state 
changes. For multidisciplinary critical care 
obstetric simulations, high-fidelity simulators or 
human actors are ideal for demonstrating com-
plex medical situations involving multiple organ 
systems with issues needing to be addressed 
simultaneously. High-fidelity simulators not only 
allow for real-time response rates to critical vital 
signs and physiologic state changes but also 
encourage more realistic patient interactions, 
potentially reinforcing communication skills, 
since less effort is required to achieve the suspen-
sion of disbelief necessary for successful simula-
tion exercises.

The location where simulations may be per-
formed ranges from being in situ, which has the 
advantage of helping uncover both systems and 
team interaction issues, to being in a simulation 
center, which may allow for more complex sce-
narios and high-fidelity simulations. Designing 
clear objectives and recognizing the level of learn-
ers involved are important first steps to designing 
and implementing a successful obstetrics critical 
care curriculum. If individual institutions do not 
have the means to support and sustain their own 
simulation curriculum, hospitals may want to 
consider collaborating and pooling resources.

 Examples

Because developing obstetric critical care curricula 
may be overwhelming given the depth and breadth 
of possible clinical scenarios, institutions may ben-

efit from collaboration with others. Additionally, 
they may build on information obtained from work 
that already has been done in this area by other cen-
ters. For example, Banner University Medical 
Center in Arizona, in collaboration with the Society 
for Maternal-Fetal Medicine (SMFM), hosts an 
annual three-day Critical Care in Obstetrics Course. 
This program focuses on essential learning in criti-
cal care obstetrics, is open to all disciplines (includ-
ing high-risk obstetrical nurses, emergency 
medicine physicians, MFM attendings and fellows, 
obstetric hospitalists, physicians, residents, and 
medical students), and employs multiple educa-
tional methods such as interactive didactics, virtual 
reality experiences, case-based group learning, and 
hands-on simulation drills led by expert faculty. 
Scenarios range from postpartum hemorrhage and 
the morbidly adherent placenta to diabetic ketoaci-
dosis and respiratory distress syndrome 
(Table  14.1). Course objectives include under-
standing pregnancy physiology, recognizing the 
risks for maternal complications posed by critical 
illness in pregnancies, and reinforcing knowledge 
about the care and treatment for multiple critical 
care conditions in pregnancy. Simulation courses 
such as this provide an invaluable framework for 
developing one’s own critical care curriculum or 

Table 14.1 Brief description of two simulation scenarios 
presented at the Critical Care in Obstetrics course (Banner 
University Medical Center in Arizona, in collaboration 
with the Society for Maternal-Fetal Medicine)

Megasim 1: DKA » 
sepsis/intubation » 
cardiac arrest

Megasim 2: thyroid 
storm » preeclampsia/
eclampsia » 
abruption/PPH

State 1 Initial presentation 
and diagnosis/initial 
management of 
diabetic ketoacidosis

Initial presentation 
and diagnosis/initial 
management of 
thyroid storm

State 2 Diagnosis of sepsis 
requiring additional 
treatment, intubation, 
invasive monitoring, 
and medication for 
hypotension

Diagnosis of severe 
preeclampsia and 
then treatment of an 
eclamptic seizure

State 3 Maternal cardiac 
arrest

Placental abruption 
with precipitous 
vaginal delivery and 
postpartum 
hemorrhage
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for creating collaborations with other local institu-
tions. Data from and feedback on this work over 
time will help formally define the utility of medical 
simulations in obstetrical critical care education.

A national focus on building obstetric critical 
care simulation opportunities has the potential to 
address two of the three objectives set out by 
ABOG, ACOG, SMFM, and NICHD in 2012. 
This type of education provides a mechanism to 
train a cadre of skilled and confident clinicians 
who can then continue to teach others, both 
through ongoing formal educational efforts and 
at the bedside while providing optimal care to 
complex and critically ill maternal patients. 
Participants will also develop the skill set and 
obtain tools to facilitate the creation of local sim-
ulation opportunities to help develop obstetric 
critical care competencies in future trainees and 
current multidisciplinary teams.

 Summary

Although maternal morbidity and mortality rates 
are on the rise, in part due to advancing maternal 
age and increasing medical comorbidities, oppor-
tunities to care for critically ill obstetric patients 
at individual institutions remain few. Medical 
simulation education already has been used 
effectively in a multitude of specialties. While 
utility in obstetrics requires further research, the 
use of simulation for multidisciplinary manage-
ment of maternal cardiac arrest has been studied 
extensively, revealing improved learner perfor-
mance. Critical care simulation training in obstet-
rics may result in improved medical knowledge, 
technical skill, and multidisciplinary teamwork, 
with the ultimate hope of decreasing maternal 
morbidity and mortality rates.
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Obstetric Ultrasound-Guided 
Invasive Procedure Simulation

Joshua F. Nitsche and Brian C. Brost

 Introduction

Adequately training obstetrics and gynecology 
(OB/GYN) residents and maternal-fetal medi-
cine (MFM) fellows in ultrasound-guided inva-
sive procedures has become quite challenging 
due to a steady decline in clinical training oppor-
tunities. The decline has become particularly 
marked since the introduction of cell-free DNA 
(cfDNA) testing. This technology allows for a 
noninvasive and highly sensitive evaluation for 
an increasing number of aneuploidies and micro-
duplication/microdeletion disorders. As such, 
many more women are choosing this form of ini-
tial genetic screening, rather than the gold stan-
dard of determining a karyotype from an 
amniocentesis or chorionic villus sampling 
(CVS) specimen. Studies suggest that proficiency 
is obtained after one has performed between 50 
and 100 amniocenteses [1–3], 100 CVS proce-
dures [4], and 60 PUBS procedures [5]. Currently 
in many fellowships, there are insufficient num-
bers of procedures being performed to insure all 
graduating fellows are able to perform these pro-
cedures independently.

A robust simulation curriculum can help to 
make up for this deficit. Utilizing task trainers 
with incremental structured training offers sev-
eral advantages over the traditional approach of 
using only real-life procedures to train residents 
and fellows. First, it allows trainees to practice 
the skills and sequence of steps required to com-
plete the procedure in a safe environment where 
errors cannot cause patient harm. As the steps of 
the procedure and dealing with common issues 
become familiar, there is a significant decrease in 
the trainee’s (and therefore patients) anxiety 
when novices perform their initial real-life proce-
dures. In addition, the knowledge and skill 
obtained during simulation will allow the trainee 
to better appreciate the challenges of their initial 
procedures and learn more from each clinical 
experience. The safe environment provided by 
simulation also allows instructors to more easily 
and objectively provide timely feedback and to 
assess a trainee’s ability. These can be done either 
as summative or formative assessments, but in 
either event, allow the instructor to better mea-
sure a trainee’s readiness to perform these proce-
dures on real patients. Knowing that a trainee 
possesses the requisite knowledge and skills will 
likely lead to faculty being more agreeable to 
having the trainee actively participate in or per-
form procedures for which they are ultimately 
responsible.

Unfortunately, there has been little study of 
how to best utilize simulation as an adjunct to 
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resident or fellowship training. The optimal 
amount of simulation, the most effective 
 simulators, and the most efficient curriculum 
structure have not been determined. This lack of 
evidence leaves us with common sense, expert 
opinion, and the understanding of adult learning 
theory to guide the important decisions that must 
be made when fashioning a simulation curricu-
lum. Here we provide a summary of the available 
simulators and our approach for training fellows 
in obstetric ultrasound-guided invasive 
procedures.

 Background: Common Skills 
and Unique Aspects

Historically, each invasive procedure has been 
taught independently of the other ultrasound-
guided needle procedures. Amniocentesis has 
traditionally been the first procedure taught to 
senior OB/GYN residents or junior MFM fel-
lows. It is not until that skill has been mastered 
that trainees—typically MFM fellows—would 
be taught how to perform a chorionic villus sam-
pling (CVS). Next come more advanced proce-
dures such as percutaneous umbilical blood 
sampling (PUBS) and in utero stenting. This 
stepwise approach to training leaves little time to 
teach the more complex procedures during the 
course of the 3 years of fellowship.

In reality there is significant overlap in the 
overall approach and psychomotor skills used in 
these procedures. Key elements to optimize and 
make these invasive tasks as easy as possible 
include the following: planning your approach, 
selection of the instrument insertion site, local-
ization of the needle, and guiding it to the target 
without losing ultrasound visualization of the 
needle during the procedure. What is done after 
the needle or a device reaches the desired space 
or target is what distinguishes these procedures. 
Thus, performing one procedure such as an 
amniocentesis will actually improve one’s skill 
with transabdominal CVS.  Although there are 
clearly differences in how to perform amniocen-
tesis and transabdominal CVS, it is intuitive that 
someone who has mastered amniocentesis should 
be able to readily master transabdominal CVS as 
well with additional focused procedure-specific 
instruction and practice. The same logic applies 
when considering very rare procedures such as 
percutaneous umbilical blood sampling (PUBS) 
and in utero stenting. However, it should be noted 
that transcervical CVS guidance skills are unique 
and have very little overlap with other obstetric 
invasive procedures and will require more proce-
dure-specific simulation as a result.

With the rapidly diminishing volume of real-
life procedures, many fellows will have difficulty 
obtaining clinical privileges for these procedures 
considering their training logs are typically 

Key Learning Points
• With the decrease in real-life ultrasound-

guided invasive procedure training 
opportunities, the use of simulation is 
necessary to insure that trainees continue 
to obtain competence in these proce-
dures during residency and fellowship.

• There is significant overlap in the guid-
ance skills needed to perform obstetric 
ultrasound-guided procedures. These 
similarities can be exploited by having 
trainees practice the core guidance skills 
common to all invasive procedures.

• Practicing these core guidance skills 
will help trainees be better prepared for 
their initial simulated and real-life inva-
sive procedures.

• Procedure-specific task trainers for 
nearly all obstetric ultrasound-guided 
invasive procedures are available and 
should be used to augment training after 
the core guidance skills have been 
mastered.

• A structured curriculum with ample 
opportunity for deliberative practice is 
an essential part of training for ultra-
sound-guided invasive procedures.

• Clearly defined performance milestones 
should be used to make certain that 
trainees have sufficient technical skill 
prior to performing their first real-life 
procedures.
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judged as if skill with one ultrasound-guided 
invasive procedure has no relevance to any other. 
If the trend in clinical training opportunities con-
tinues, 1  day applying this concept of “cross 
competency” may be the only way many provid-
ers will be able to obtain clinical privileges for 
these procedures.

The idea of cross competency is echoed by the 
American Institute of Ultrasound in Medicine 
(AIUM) in their Practice Statement on the 
Performance of Selected Ultrasound-Guided 
Invasive procedures [6]. They outline a set of 
core guidance skills that all providers performing 
these procedures, regardless of specialty, should 
master. Specific recommendations include pro-
vider proficiency with both the in-plane guidance 
approach—where the needle path and ultrasound 
beam are within the same plane—and out-of-
plane guidance approach, where the needle path 
crosses the ultrasound beam at a single point. 
They also outline a variety of needle visualiza-
tion optimization techniques that can be used 
during in-plane needle guidance. These tech-
niques include probe translation, moving the 
probe toward the needle along the plane of the 

needle path so as to center the needle in the ultra-
sound screen; rotation, turning the probe so that 
the ultrasound beam aligns with the plane of the 
needle path; and the heel-toe oblique standoff 
technique, pushing or rocking the transducer 
toward the needle tip so that the long axis of the 
ultrasound beam and needle path are closer to 
perpendicular. This focus on a set of core skills 
common to all ultrasound-guided procedures is a 
shift from the recommendations of many profes-
sional specialty and subspecialty organizations 
that most often treat specific procedures as a sep-
arate entity from all others. The common skills 
and unique aspects of the various obstetric ultra-
sound-guided invasive procedures are outlined in 
Table 15.1.

 Evidence

Numerous studies have demonstrated improve-
ments in trainee performance in both cognitive 
and procedural tasks with the use of simulation 
[7]. Thus far, the majority of the study of simula-
tion effectiveness has been in the fields of surgery 

Table 15.1 Common skills and unique aspects of obstetric ultrasound-guided invasive procedures

Procedure Common skills Unique aspects
Amniocentesis In-plane guidance

Probe translation
Probe rotation
Probe heel-toe standoff

Acute angle of entry into the uterus
Avoidance of the placenta
Attaching and removing syringe
Fluid aspiration

Transabdominal chorionic villus sampling In-plane guidance
Probe translation
Probe rotation
Probe heel-toe standoff

Obtuse angle of entry into the uterus
Targeting of the placenta
Possible use of coaxial needles
Solid material (villi) aspiration

Transcervical chorionic villus sampling Transabdominal guidance of 
transcervical device
Inability to self-guide
Targeting of the placenta
Attaching and removing syringe

In utero stenting In-plane guidance
Probe translation
Probe rotation
Probe heel-toe standoff

Insertion into the fetus
Stent deployment steps

Percutaneous umbilical blood sampling In-plane guidance
Probe translation
Probe rotation
Probe heel-toe standoff

Insertion into the umbilical vein
Attaching and removing syringe
Blood aspiration
Use of transfusion setup
Prolonged procedure
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[8], anesthesiology [9], and emergency medicine 
[10]. In the field of OB/GYN, simulation has 
been used in training for cognitive tasks such as 
the management of shoulder dystocia [11–15], 
eclamptic seizure [16], and obstetric hemorrhage 
[16] and in procedural training for abdominal 
surgery [17–19], endoscopic surgery [18–22], 
hysteroscopic surgery [23], and the LEEP proce-
dure [24].

Unfortunately, there has been only one empir-
ical study of the effectiveness of simulation in the 
training of ultrasound-guided invasive proce-
dures [25]. Trainees were required to success-
fully aspirate simulated blood from an umbilical 
cord segment 20 times/day for a 15-day period. 
Simulation-trained learners had a higher success 
rate and shorter procedure duration compared 
with learners that did not receive the simulation 
training. Although there has been minimal inves-
tigation of the effectiveness of simulation train-
ing for obstetric ultrasound-guided invasive 
procedures, there have been several studies 
examining the number of procedures that need to 
be performed in order to obtain competence. 
These studies suggest that between 50 and 100 
amniocenteses [1–3], 100 CVS procedures [4], 
and 60 PUBS procedures are required to decrease 
fetal loss rates and to acquire competence [5].

In the United States, relevant stakeholder orga-
nizations, such as the American Board of OB/
GYN, the American Institute of Ultrasound in 
Medicine, and American Council of Graduate 
Medical Education, among others, have not desig-
nated specific minimum procedure numbers 
needed to acquire and maintain competency in 
ultrasound-guided invasive procedures. In the 
United Kingdom, the Royal College of Obstetrics 
and Gynecology has set clear guidelines and rec-
ommends that a minimum of 30 invasive proce-
dures (amniocentesis and CVS combined) be 
performed to initially obtain competence and the 
same amount per year to maintain competence 
[26]. Although the exact number of procedures 
needed for competence is a subject of legitimate 
debate, it is clear that in many programs there are 
insufficient numbers of real-life procedures to 
ensure that their trainees graduate with the skill 
needed to perform these procedures independently. 

Many program directors have turned to simulation 
as a way to improve the training in these increas-
ingly rare procedures. Below we describe our 
approach to the use of simulation in the training of 
ultrasound-guided invasive procedures.

 How to Implement

 Needle Guidance Basics

Even before starting to teach fellows these core 
guidance skills outlined by the AIUM, we start 
with what we refer to as needle guidance basics. 
We have trainees perform a series of short exer-
cises to illustrate (1) how needle placement in 
relation to the probe affects where the needle 
appears on the ultrasound screen, (2) how their 
hand movements affect the location of the needle 
on the screen, and (3) the pros and cons of hold-
ing the probe parallel or perpendicular to their 
shoulders. Fellows first place the needle into the 
task trainer directly adjacent to one end of the 
probe illustrating that this will result in the needle 
rapidly appearing near the upper corner of the 
screen. As the needle is moved further away from 
the probe, the fellows see how the needle then 
appears further down the side of the screen and 
has to be inserted further prior to visualizing it on 
the ultrasound screen. The fellow performs these 
tasks placing the needle both next to the end of 
the probe with the orientation mark and the end 
opposite the orientation mark. This allows them 
to see what it is like to guide a needle when the 
needle appears on the same side of the screen as 
their dominant hand and when this relationship is 
flipped. They are also instructed to move their 
needle hand within the ultrasound plane to dem-
onstrate how this causes the needle tip to move 
on the screen and perpendicular to the ultrasound 
plane to demonstrate how this causes the needle 
to appear and disappear from the screen. Finally, 
all of these short tasks just described are per-
formed with the probe held parallel and perpen-
dicular to their shoulders to illustrate how this 
variable affects needle guidance.

Oftentimes a fellow’s exposure to one or 
more of these needle/probe orientations may be 
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lacking if their faculty only use a subset of the 
possible combinations. We encourage our fel-
lows to try out all of the possible combinations 
of appearance of the needle on the screen (mirror 
image vs. flipped) and relationship of the probe 
to the fellows’ shoulders (parallel vs. perpendic-
ular). By practicing these variations, they gain a 
broad set of guidance skills allowing them to use 
the optimal approach based on the anatomy of 
the patient for the specific procedure at hand. In 
addition, they will be familiar with the individ-
ual approaches used by different faculty mem-
bers. In fact our faculty members use the task 
trainer to practice the orientations they are less 
familiar with, so they can better instruct the fel-
lows. We have even practiced needle guidance 
with our left hands to better teach our left-handed 
fellows

 Core Guidance Skills

Traditionally, fellows did not receive specific 
instruction on the core guidance skills outlined 
by the AIUM but rather obtained them gradually 
through performing individual procedures either 
in real-life or in a simulated environment. We 
have devised a task trainer and targeting curricu-
lum that allows providers to practice these indi-
vidual core guidance skills in isolation from a 
specific procedure [27]. This has several advan-
tages over procedure-specific practice. First, it 
removes many aspects of procedures that may 
interfere with the trainees’ acquisition of guid-
ance skills. For example, the presence of the fetus 
and loops of umbilical cord encountered during a 
real-life or simulated amniocentesis can increase 
the cognitive load of an already nervous trainee 
such that they lose focus on guiding the needle. 
Second, the level of difficulty can be easily 
increased to suit learners with intermediate and 
advanced levels of skill. In addition, while proce-
dure-specific training will still be required, delib-
erately practicing the core guidance skills in 
isolation has the advantage of simultaneously 
preparing novice trainees for nearly all of the 
ultrasound-guided invasive procedures they will 
eventually be called upon to perform.

 Amniocentesis

Amniocentesis, for fetal lung maturity testing or 
genetic evaluation for aneuploidy, is the most 
common ultrasound-guided needle procedure 
performed in obstetrics. While historically both 
OB/GYN residents and MFM fellows received 
training in this procedure, it is no longer a 
required skill for graduation from OB/GYN resi-
dency. While it may be necessary for a small 
number of general OB/GYNs to perform amnio-
centesis, particularly those practicing in remote 
locations, it is now almost exclusively performed 
by maternal-fetal medicine providers. The use of 
amniocentesis simulators is an important adjunct 
to learning the procedure before performance by 
novice learners in a clinical setting.

Commercially produced simulators (CAE, 
Montreal; SynDaver, Tampa, FL), “homemade” 
gelatin-based simulator, and “homemade” fetal 
pig-based simulator [28] have been available for 
some time (Fig. 15.1). The purchase of commer-
cially available task trainers does not necessarily 
confer an increased degree of realism or “high 
fidelity.” Preassembled commercial models often 
suffer from a “one size fits all” approach to their 
construction. The model purchased contains a 
single fetus, in a set position, with an immutable 
configuration of fluid pockets. This limits the 
models use for trainees as they soon memorize its 
limited number of configurations or utilize the 
same puncture mark on the skin which dimin-
ishes interest and engagement in the simulation. 
In addition, static models also do not provide the 
needed escalation of variability and difficulty of 
the clinical setting required for a truly effective 
training model. We prefer the “homemade” fetal 
pig model that has been previously described 
[28] as it allows for the adjustment of factors 
such as fetal size and position, maternal body 
habitus, and amniotic fluid depth and pocket 
volume.

We typically begin with a straightforward pro-
cedure where fellows must access a generous 
fluid pocket with a fetal pig of similar size to an 
18-week human fetus. After these easier simula-
tions have been mastered, the amniotic fluid vol-
ume can be decreased, the fetal position or size 
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changed, increasingly challenging pockets of 
fluid targeted, and the amount of simulated adi-
pose tissue increased to create more difficult 
simulations. The model can also be modified to 
simulate anhydramnios, and the fellow may per-
form a transabdominal amnioinfusion. This ver-
satility extends the model’s usefulness further 
into training as the many different possible con-
figurations prevent memorization by the trainees 
and maintains their interest for greater number of 
training sessions.

We introduce our fellows to the amniocentesis 
simulator after they have practiced and become 
comfortable with the core guidance skills dis-
cussed above. This allows the fellows to come to 
the simulation with the ability to plan an approach, 
find their needle, and guide it to the desired target 
before adding the distractions of the procedure 

specific to amniocentesis. For example, fellows 
should take the time to set up the needles and 
other needed equipment to make them conve-
niently within reach, just as they would during an 
actual procedure on a patient. They can assess the 
anatomic relationship between the placenta, fetus, 
and umbilical cord that guide selection of an 
appropriate pocket of fluid. After insertion of the 
needle into the pocket, the focus then shifts to the 
more procedure-specific tasks of attaching a 
syringe to the needle, aspirating amniotic fluid, 
and detaching the needle all without allowing the 
needle to migrate out of the fluid pocket selected. 
Through direct observation or use of a checklist, 
faculty can then determine the trainee is “ultra-
sound guided needle ready” and has the necessary 
skill and confidence to work in a clinical setting 
with an actual patient.

a b

c d

Fig. 15.1 Amniocentesis and in utero stent task trainer. 
(a) Photograph of an assembled task trainer with a fetal 
pig placed inside of a water-filled segment of gravid pig 
uterus. (b) An ultrasound image depicting trocar place-

ment for an in utero stent procedure within the assembled 
task trainer. (c) An ultrasound image depicting in utero 
stent after deployment. (d) Photograph showing thoracic 
shunt location after simulated stent placement
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 Chorionic Villus Sampling

Like amniocentesis, the number of CVS proce-
dures is steadily decreasing due to the introduc-
tion of cfDNA screening. It is increasingly 
difficult for fellows in small to medium volume 
programs to graduate with sufficient experience 
to perform CVS independently. If the current 
downward trend in procedure numbers contin-
ues, at some point only the highest-volume aca-
demic centers will be able to train fellows to 
perform CVS. This can be avoided if simulation 
training is more widely adopted and the perfor-
mance of simulated procedures is counted along 
with real-life procedures when providers apply 
for clinical privileges.

Although no commercially produced CVS 
simulators are available, we and others have 
developed “homemade models” [29, 30]. We 
began using a novel bovine heart and fetal por-
cine-based model [29] (Fig. 15.2) but have aban-
doned it due to the substantial amount of work 
needed to first create and then set up this model 
and trainee/faculty reluctance to use animal tis-
sue. Instead we now use a silicone pastry bag as 
the simulated uterus. Although it does not accu-
rately reproduce the thickness of a first trimester 
uterus, compared to the pig heart model, the pas-
try bag requires no time to create, is easier to set 
up, and provides superior ultrasound images of 
the simulated placenta. We then insert a piece of 
tofu inside the bag to serve as a simulated pla-

a

c

b

Fig. 15.2 Chorionic villus sampling task trainer. (a) 
Photograph of the task trainer with ultrasound gel-filled 
Ziploc bag removed to demonstrate configuration of the 
heart within the pelvis model. (b) Photograph of the fully 

assembled task trainer for performing transcervical CVS. 
(c) Ultrasound image depicting sampling catheter passing 
through the simulated cervix into the placenta
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centa [30] and next place a water-filled condom 
inside the pastry bag which pressures the tofu up 
against the inside of the pastry bag. A Ziploc 
freezer bag filled with ultrasound gel is then 
placed on top of the assembled task trainer and 
serves as the skin and adipose tissue.

Transabdominal CVS can be performed by 
introducing a needle or coaxial needle set into the 
gel bag, through the pastry bag, and into the sim-
ulated placenta. Transcervical CVS can be per-
formed by cutting a circular hole in one end of 
the plastic container and passing the small end of 
the pastry bag through the hole. A CVS catheter 
is then introduced through the small end of the 
bag, or simulated cervix, between the condom 
and pastry bag, and into the placenta. The pastry 
bag can be rotated to simulate a variety of ana-
tomic positions, i.e., anterior, posterior, left, 
right, etc., and distances from the cervical os. As 
we do with amniocentesis, we typically start 
training with the placenta in a favorable position, 
anterolateral and away from the cervix for trans-
abdominal and a posterior previa for transcervi-
cal. The difficulty of the simulated transabdominal 
and transcervical CVS can then be altered by 
moving the position of the simulated placenta 
within the pastry bag.

There is significant overlap in the skill set 
required to perform amniocentesis and transab-
dominal CVS.  We find that trainees and estab-
lished providers comfortable performing 
amniocentesis have little difficulty performing a 
simulated transabdominal CVS on our models 
when trained about site selection and selecting 
the appropriate needle path. The main difference 
between the two procedures is the approach angle 
of the needle with regard to the uterine wall and 
placenta. In amniocentesis, the placenta is 
avoided when possible, and the needle is intro-
duced as close to 90 degrees to the uterine wall as 
possible. However, when performing a transab-
dominal CVS, the placenta is the target, and the 
needle must often be introduced into the placenta 
at an obtuse angle to the uterine wall. This subtle 
difference can quickly be mastered by estab-
lished amniocentesis providers with expert fac-
ulty instruction. Similarly, we find more novice 
providers who have extensively practiced their 

core guidance skills but have not performed many 
real-life procedures grasp the difference in needle 
approach between amniocentesis and CVS rather 
quickly.

Transcervical CVS is unique among obstetric 
ultrasound guidance procedures as it is the only 
one not performed transabdominally. There are 
several notable differences between transcervical 
and transabdominal procedures. For example, 
one cannot self-guide the procedures as holding a 
transabdominal ultrasound probe while simulta-
neously guiding a catheter through the cervix is 
impractical if not impossible. Furthermore, while 
it is easy to line up the target and needle in the 
same ultrasound plane during a transabdominal 
procedure, this is not always possible in a trans-
cervical procedure due to a non-straight cervical 
canal or a placenta that lies laterally to the cervix. 
As a result the guidance skills used in other pro-
cedures do not transfer very well for transcervical 
CVS. Given the uniqueness of the guidance skills 
needed for transcervical CVS, it is often neces-
sary for fellows to spend proportionally more 
time to master this procedure.

 Percutaneous Umbilical Blood 
Sampling

Percutaneous umbilical blood sampling (PUBS) 
is a rare procedure utilized mainly to assess for 
anemia, thrombocytopenia, and the need for fetal 
intrauterine transfusion. As a result, training in 
PUBS during Maternal-Fetal Medicine fellow-
ship training is limited in many portions of the 
United States [31]. In fact, many fellows will not 
have performed enough procedures to reach an 
acceptable level of competence prior to gradua-
tion except through the use of simulation.

By the time a fellow has reached the point in 
their training when they may be called upon to 
participate in or perform a PUBS procedure, they 
will likely have already received considerable 
experience in ultrasound-guided needle proce-
dures through simulated and real-life amniocen-
tesis and CVS.  However, there are pieces of 
equipment and several motor tasks specific to 
PUBS that are not a part of the other ultrasound-
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guided needle procedures. Unlike the other inva-
sive procedures discussed thus far, which tend to 
be brief, even in experienced hands it is not 
uncommon for a PUBS and intrauterine transfu-
sion to take an hour or more to complete while 
awaiting analysis of the blood and preparation 
and infusion of blood products. Fellows will not 
be accustomed to having to hold a needle steady 
for such a prolonged period of time. It is impor-
tant to provide fellows with an opportunity to 
familiarize themselves with the needed equip-
ment and practice steadying a needle for extended 
periods of time.

Fortunately there are several options for simu-
lating a PUBS including using a delivered pla-
centa and/or umbilical cord or a commercially 
available task trainer [25, 32–34]. As is the case 
with all phantom-based simulators, the commer-
cially available task trainers have a limited num-
ber of configurations. However, models made 
from recently delivered placentas and umbilical 
cords allow for much greater flexibility in terms 
of anatomic arrangements and degree of proce-
dural difficulty. All the placental models allow 
the manipulation of the placental umbilical cord 
insertion site and cord orientation.

Prior to performing the needle guidance por-
tion of the procedure, the fellows should lay out 
all of the needed equipment and practice assem-
bling and dissembling the transfusion apparatus. 
Mock donor blood can even be injected through 
the tubing while the fellow manipulates the stop-
cocks or other parts of the transfusion setup. It 
may also be beneficial to have one fellow manage 
the transfusion apparatus and transfuse the blood, 
while another fellow or faculty member inserts 
the needle into the cord and steadies the needle. 
Once this has been mastered, simulation of a 
PUBS and intrauterine transfusion can be created 
starting with a favorable anatomic relationship of 
the placenta and cord allowing learners to begin 
practicing with a technically easy and lower 
stress procedure. Once these easier procedures 
have been mastered, the model can be altered to 
simulate procedures that require awkward angles 
of vascular access due to unfavorable placenta 
and cord locations. In all of these cases, the fel-
low should transfuse a sizeable volume of simu-

lated blood so they can experience how difficult it 
can be to keep the needle tip within the cord 
throughout the procedure.

Prior to actual clinical procedures, we have 
the most junior fellow in attendance perform the 
initial ultrasound and choose their needle inser-
tion site, with successively senior fellows doing 
the same. This approach allows all fellows to par-
ticipate in a critical portion of the PUBS proce-
dures—planning the needle insertion and target 
orientation site.

 In Utero Stenting

Although not an FDA-approved device, in utero 
stents have been granted a compassionate care 
exemption for treatment of bladder outlet obstruc-
tion and type I CPAMs with a dominant cyst. The 
conditions are rare (1  in 4000–5000 births) such 
that even the most experienced providers will sel-
dom perform more than 10 procedures throughout 
their careers. With that statistic in mind, it is not 
reasonable to expect a provider to perform 25 or 
more of these procedures (which is the case for 
CVS and amniocentesis) prior to being granted 
clinical privileges leading many to advocate that 
these procedures only be performed in specialized, 
“higher-volume” centers. Others contend that a 
provider with extensive experience in amniocente-
sis and CVS has the requisite skills to perform an 
in utero stenting procedure to guide the trocar to its 
target. Although this seems a plausible assump-
tion, it does not naturally follow that they would be 
sufficiently familiar with the steps necessary to 
deploy the stent once the trocar has been appropri-
ately placed or how to handle the more complex 
clinical situations and possible complications.

Simulation can be a valuable tool in the train-
ing or reviewing the steps for stent deployment 
for both experienced and novice providers. 
Unfortunately, there are no commercially avail-
able simulators available for this procedure. 
However, we have described a homemade fetal 
pig-based simulator for in utero stenting [35] 
(Fig. 15.1). Although the latter model provides a 
higher-fidelity representation of the uterine and 
fetal anatomy, it has many of the same problems 
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with construction and setup we encountered with 
our bovine heart CVS model. Once again we 
opted for a more convenient model with lower 
fidelity but greater utility that allows trainees to 
focus on the steps of stent deployment without 
and then with ultrasound guidance. In our new 
approach, we use two pint-sized Ziploc freezer 
bags filled with ultrasound gel. Once the upper 
surface of one of the bags is covered with ultra-
sound gel, the second bag is placed on top allow-
ing one to deploy the shaft of the stent across the 
interface of the two bags with a single coil in each 
bag. While this does not reproduce the guidance 
of the trocar into the relevant fetal body cavity, it 
does allow the stent to be deployed. Deployment 
is first performed under direct visualization of the 
trocar and stent within the bags. Once the pro-
vider is comfortable with the movements enabling 
stent deployment, the procedure can be performed 
under ultrasound guidance. This model allows the 
provider to practice multiple deployments in 
quick succession as the stent can easily be 
retrieved by gasping the straight segment of the 
stent as it crosses the interface between the two 
bags. This availability of repetitive practice is par-
ticularly valuable for novice trainees learning this 
skill for the first time. Experienced providers can 
practice the procedure prior to an actual proce-
dure as their deployment skill can deteriorate over 
the many months and even years that pass between 
the need for these procedures.

 Putting It All Together

Utilization of the above models can allow begin-
ning and intermediate learners to gain the requisite 
skills to be ready to perform an amniocentesis or 
chorionic villus sampling procedure in an actual 
clinical setting. Any areas needing improvement 
noted on actual clinical procedures can be readily 
taught and practiced immediately afterward using 
the task trainers set to the maternal condition and 
oriented to the fetal position or placental location. 
Any anxiety with a problem during an actual pro-
cedure can be reduced for both the faculty and the 
trainee by focused post-procedural practice.

The amount of instructional time each fellow-
ship devotes to ultrasound-guided procedure 

training will likely determine which of the above 
simulators are used in fellow training and how 
much time will be devoted to each. As amniocen-
tesis is the only ultrasound-guided invasive pro-
cedure in which fellows must demonstrate 
competency to perform prior to graduation, it is 
essential to devote a significant amount of time to 
training to this procedure. For the remainder of 
the procedures discussed above, i.e., CVS, in 
utero stenting, and PUBS, fellows must only 
demonstrate an understanding of their indica-
tions, contraindications, risk, and principles but 
need not demonstrate competency in performing 
them prior to graduation. Many programs may 
still wish to devote considerable amount of time 
to training in one or more of these additional 
procedures.

 Examples

Our approach has been to devote a significant 
amount of time to training in the core ultrasound 
guidance skills. When this is complete, we focus 
on both amniocentesis and CVS and to a lesser 
extent to in utero stenting and PUBS. For these 
very rare procedures, we tend to practice more 
after one of them has been scheduled. In these 
rarer cases, we practice extensively in the few 
days prior to the procedure with our senior fel-
lows who have already demonstrated sufficient 
needle guidance skill and if possible arrange the 
simulator in such a way that mimics the relevant 
maternal, fetal, and placental anatomy specific to 
the patient.

At our institution we have six ultrasound-
guided invasive procedure simulation sessions 
each year. An outline of our curricular topics is 
provided in Table 15.2. We devote much of the 
first session to explaining how the relationship of 
the needle to the probe affects where the needle 
appears and how hand movements alter the nee-
dles position on the ultrasound screen (see sec-
tion “Needle Guidance Basics” above). During 
this first session we also demonstrate targeting 
tasks (see section “Core Guidance Skills” above) 
and have the fellows perform them. Their com-
pletion time and number of targeting errors are 
recorded to establish their baseline level of ultra-

J. F. Nitsche and B. C. Brost



167

sound guidance skill. We then alternate proce-
dure-specific simulation sessions with core 
guidance skill sessions for the remainder of the 
curriculum. During the procedure-specific ses-
sion, we introduce the unique aspects of each 
procedure, such as syringe attachment, aspiration 
of fluid (amniocentesis) or villi (CVS), attach-
ment of transfusion apparatus (PUBS), or the 
steps of stent deployment (in utero stenting). In 
addition, at the end of the procedure-specific ses-
sions, we perform a baseline assessment using a 
checklist of critical procedural steps. We com-
pare an individual fellow’s checklist scores and 
targeting task performance each year and attempt 
to identify specific areas of improvement that 
should be focused upon in the coming year. We 
often employ our senior fellow as instructors dur-
ing these sessions as we find this helps solidify 
the knowledge and procedural skills they will 
need after graduation.

 Conclusions

The number of real-life obstetric ultrasound-
guided invasive procedures has decreased to the 
point that it is no longer possible to sufficiently 
train residents and fellows to perform these pro-
cedures without the use of simulation. While par-
ticipation in real-life procedures will always be 
necessary, utilization of a robust simulation edu-
cational curriculum with appropriate task trainers 
has become a critical adjunct to real-life training 
in ultrasound-guided invasive procedures. To be 
truly effective the curriculum should be clearly 
structured and provide ample time for delibera-
tive practice. In addition, performance milestones 
should be clearly defined to make sure a trainee 

grasps the central concepts and has a consider-
able amount of technical skill prior to performing 
a procedure on an actual patient.

In this chapter we have provided the theoretic 
framework needed to construct such a curriculum 
and described our approach to invasive procedure 
training. However, we do not wish for our 
approach to be rigidly applied to other training 
programs, as we acknowledge that each program 
will have its own set of challenges to overcome 
regarding baseline skill level of their trainees, 
available instructor time, and funds for simulation 
equipment, among others. Rather, we recommend 
that each program structure their training regimen 
based on the educational needs of their trainees 
and the educational resources they have available. 
However, we feel that it is more efficient to “cross 
train” between procedures by focusing on the core 
skills of planning the approach, localization of the 
needle, and guiding it to the intended target. Once 
these skills have been mastered, procedure-spe-
cific training is also needed to obtain proficiency 
in the steps that are required once needle reaches 
its intended destination.
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 Introduction

The annual “well-woman” visit is important for 
recognizing general health risk factors, promot-
ing prevention practices and identifying gyneco-
logical problems. It should include screening, 
evaluation, and counseling. The intimate nature 
of women’s health issues often presented during 
a gynecological visit makes it an important prior-
ity that a patient’s comfort be optimized [2].

The clinician’s ability to provide a nonjudg-
mental, non-threatening experience can enable 
the patient to feel at ease and facilitate a positive 
as well as purposeful encounter. A skilled clini-
cian who is proficient with history taking and 
performing a physical exam can help to alleviate 
patient anxiety and improve the patient’s overall 
experience [3]. The use of simulation in this area 

enables these skills to be practiced prior to an 
encounter with a real patient, and we will review 
how simulation can be used for gynecological 
history taking as well as to address aspects of the 
physical exam and common gynecologic 
procedures.

 Learning Techniques

Individuals who take part in the gynecologic visit 
include medical students, nurses, resident physi-
cians, physician assistants, attending physicians, 
midwives, and nurse practitioners. Just as there 
are a wide variety of providers that need to learn 
how to perform the exams, there are a numerous 
methods used to teach these learners how to per-
form gynecologic procedures. Discussions as 
well as demonstrations are often used. Because 
gynecologic exams can be uncomfortable for the 
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Key Learning Points
• As gynecologic procedures can involve 

intimate examinations, simulation is a 
useful method to improve provider 
familiarity and competency before see-
ing actual patients.

• Both task trainers as well as standard-
ized patients can be used depending on 
the learning objectives.
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patient, it is often difficult to teach via a hands-on 
learning approach. A paradox exists in that 
patients prefer exams to be performed by experi-
enced and well-practiced providers, yet 
 understandably patients prefer not to be practiced 
on [4]. Because of this, simulation is well-suited 
to enable the provider to learn exam techniques 
with task trainers which allow for the opportunity 
to practice the technical steps with supervision 
and feedback.

Another simulation teaching method that 
allows learners to practice skills and be evaluated 
on their ability to perform tasks before actual 
patients is the use of standardized patients. This 
is when a trained individual portray the role of a 
patient for learners to practice their skills. This 
process was pioneered by the University of 
Southern California in the 1960s and is now used 
in the majority of medical schools in the United 
States [5]. A thorough discussion about the use of 
standardized patients for gynecologic examina-
tions can be found in Chap. 11 of this book.

A 2016 survey conducted with respondents 
from 95 US allopathic medical school obstetrics 
and gynecology clerkship directors found that 
only 40% of respondents rated their school’s pel-
vic examination training as excellent and only 
18% rated breast examination training as excel-
lent. This study also found that pelvic and breast 
examinations are most commonly taught during 
obstetrics and gynecology clerkships. Therefore 
suggesting that it is an area that could focus 
improved integration with simulations [6].

 History Taking

The importance of obtaining a medical history is 
vital in patient encounters, as it establishes why 
the patient presented and leads to potential plans 
of care. The interviewer should begin by intro-
ducing themselves and state their role in the 
patient’s care. Next the interviewer establishes 
names and relationship of the patient and any 
other individuals present. The patient’s agenda/
reason for visit should be elicited. Optimally this 
part of the encounter should be in a relaxed, pri-
vate setting with the patient dressed. The ques-

tions should be open-ended, and the clinician 
should allow the patient to describe her concerns 
without interruption. Body language, such as 
maintaining eye contact and smiling, is an essen-
tial non-verbal cue that interviewers should be 
aware of. Enhancing the conversation through 
practice with standardized patients can help the 
learner to be better prepared and make the patient 
feel more at ease disclosing and when partaking 
in physical examinations.

 Breast Examination

Gynecologists and all women healthcare pro-
vider routinely discuss breast health, awareness, 
screening guidelines, risk factors, and review rec-
ommendations. The breast examination is usually 
included in the routine annual well-women phys-
ical examination.

A 2013 meta-analysis for simulation training 
found that eight studies of breast simulation 
training showed moderate to large positive results 
for both skills and outcomes (i.e., successful abil-
ity to detect breast abnormalities), though these 
results were not consistent across all of the stud-
ies. Breast models that had technological 
advancements (i.e., inflatable masses, pulsating 
lumps, and pressure sensors) were found to be 
superior at training students as compared to static 
silicone breast models [4]. Additionally a 2014 
study reported that not only were simulation 
methods like standardized patients and models 
able to improve student’s abilities to perform 
patient histories and physical exams and detect 
breast cancers but also in their ability to commu-
nicate bad news to patients effectively. 
Specifically, students taught with the aid of stan-
dardized patients were more accurate, thorough, 
and professional at performing breast examina-
tions [7].

There are a variety of task trainers for breast 
exams that are commercially available. Listed 
below are some examples that can be used:

• The Breast Examination Model (3B Scientific 
Atlanta, GA) is a female breast trainer that can 
be used to teach detection of breast nodules 
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and cysts. It allows in either the sitting or 
prone position.

• The Advanced Breast Exam Simulator 
(Anatomy Warehouse.Com, Skokie, IL) 
allows for general breast examinations. The 
tissue density varies within the simulated 
breast, and there is the option of inserting 
masses of different sizes and densities.

• The Standard Breast Examination Trainer 
(Limbs and Things, Savannah, GA) provides 
the ability for a trainer to actually wear the 
simulator. It can also be worn by the trainee so 
they can learn how to perform/teach self- 
breast examination. There are interchangeable 
inserts that allow for different masses to be 
palpated as well (Fig. 16.1).

 Pelvic Examination

The pelvic examination can be a very challenging 
examination to execute because of associated 
patient discomfort, anxiety, and embarrassment. 
The American College of Physicians reported 
that 35 percent of surveyed women experience 
fear, anxiety, discomfort, and/or pain during their 
pelvic examination [8]. Women who experienced 
pain with their pelvic examination were found to 
be less likely to return for their visit than those 

who did not have a negative experience [9]. 
Another study sought to address suggestions to 
improve the examination process from patients 
that had negative experience. Explaining each 
step of the examination in advance, providing 
information about the reproductive organs, 
warming the instruments, increased gentleness, 
and maintaining eye contact have been suggested 
by the patients as ways to improve the overall 
experience of the basic GYN examination [10]. 
All of these areas can be addressed with simula-
tion training.

The pelvic examination is conducted to screen 
for pathology, with the examination made of 
three elements: inspection of the external genita-
lia; speculum examination of the vagina and cer-
vix; and bimanual examination of the adnexa, 
uterus, ovaries, and bladder and sometimes a rec-
tovaginal examination.

Teaching the pelvic examination portion of 
the basic GYN exam can start with an overview 
of the necessary materials. Reviewing the various 
swabs, Pap smear collection devices, bacterial 
wound culture, viral culture container, review of 
various specula (pediatric, nulliparous, multipa-
rous speculum), and urine culture collection are 
some of the many various useful materials that a 
learner may not have seen before. Becoming 
familiar with these materials, recognizing what 
they look like, and indications and uses of col-
lecting samples may be very helpful for the 
learner and lead to a more efficient and stream-
lined exam.

Having the opportunity to be instructed by a 
standardized patient on proper techniques for 
performing pelvic examinations is ideal as the 
anatomy is real and the feedback is immediate. 
Standardized patients are often utilized as both 
instructors and patients for these sessions. The 
standardized patient is able to talk the learner 
through proper bedside manner and work though 
a pelvic examination and bimanual examination 
usually with an instructor present to further pro-
vide brief lecture to the students prior to the 
examination. Often, the standardized patient pro-
vides the learner with feedback and helpful cri-
tiques to allow for improvement in clinical skills 
as both the content expert and patient.

Fig. 16.1 Standard Breast Examination Trainer. 
Reproduced with permission of Limbs and Things, Inc.
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A hemi-pelvis simulator can also be used for 
most aspects of the pelvic examination. Some of 
the tasks that can be trained include placement of 
a speculum, cytology sampling, obtaining vagi-
nal and cervical cultures, and bimanual 
examinations.

It is important to ensure the patient is as com-
fortable as possible during the exam. This can be 
optimized by describing each step of the exam 
before doing it, maintaining the patient’s mod-
esty, and performing the exam in a gentle and 
professional manner. It is also important to make 
clear to the patient that they can stop the exam at 
any point throughout the process.

Below is an outline for steps of the pelvic 
exam that can be taught with both standardized 
patients and task trainers:

 Basic Steps for Pelvic Exam

 (a) Position patient properly.
 (b) Visually examine external genitalia.
 (c) Insert speculum.
 (d) Inspect the vaginal mucosa and cervix.
 (e) Obtain Pap smear or cultures (when 

indicated).
 (f) Bimanual exam:

 (i) Palpate the cervix, uterine fundus, and 
bilateral adnexa.

 Available Simulation Models

There are a variety of task trainers for pelvic 
exams. Listed below are some examples that can 
be used:

• The Advanced Pelvic Examination and 
Gynecological Simulator (Anatomy Warehouse.
Com, Skokie, IL.). This simulator can be used 
for gynecological exam, education, and train-
ing. Skills that can be trained include the biman-
ual exam, speculum exam, and cytology 
sampling.

• EVA Gynecologic Mannequin (Simulaids, 
Saugerties, NY). This is a female pelvis that 
can be used for practicing gynecologic proce-
dures to include abdominal palpation and 

speculum insertion. It also allows for palpa-
tion of different pelvic masses.

• Life/form Pelvic Examination Simulator, 
Normal (NASCO, Fort Atkinson, WI). This 
task trainer contains a normal simulated cer-
vix, uterus, and ovaries. It is designed for digi-
tal exam only and is not recommended for 
speculum examinations.

• Cervical Exam and Pap Smear Test Trainer (3B 
Scientific, Atlanta, GA). This simulator can be 
used to train for both external and internal 
examinations. You can also practice speculum 
insertion and cytological sampling techniques.

• Clinical Female Pelvic Trainer (CFPT) (Limbs 
and Things, Savannah, GA). This simulator 
comes with a standard hemi-pelvis base and 
includes interchangeable pelvic inserts to sim-
ulate different pathologies such as fibroids and 
cervical polyps.

 Colposcopy Simulation

The volume of colposcopies performed has dras-
tically declined after changes in screening and 
management recommendations. A 2016 study 
showed a two thirds decline in colposcopy 
appointments from 2010 to 2015 [11]. But, 
despite declining procedure volume, adequate 
training to ensure detection of cervical cancer 
continues to be important. At present, there are 
several types of simulations that have been 
described to assist in training for this examina-
tion. An example of a low-cost colposcopy simu-
lator that utilizes kielbasa as the cervix is 
demonstrated at the ACOG simulation working 
group’s toolkit and can be accessed at: https://
w w w. a c o g . o r g / A b o u t - AC O G / AC O G -
Depar tmen t s /S imula t ions -Consor t ium/
Simulations-Consortium-Tool-Kit.

Other types of simulators are commercially 
available and are able to display cervical cyto-
logical dysplasia. One example of this is the 
Gynecologic Skills Trainer that is made by 3B 
Scientific (https://www.a3bs.com/gynecologic-
s k i l l s - t r a i n e r - p 9 1 - 1 0 2 1 5 9 2 - p 9 1 - 3 b -
scientific,p_1453_30133.html). Another is the 
“Colleen” Cervical Procedure Trainer (Remedy 
Simulation Group, Perkasie, PA) that can be used 

M. K. Collins et al.

https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.acog.org/About-ACOG/ACOG-Departments/Simulations-Consortium/Simulations-Consortium-Tool-Kit
https://www.a3bs.com/gynecologic-skills-trainer-p91-1021592-p91-3b-scientific,p_1453_30133.html
https://www.a3bs.com/gynecologic-skills-trainer-p91-1021592-p91-3b-scientific,p_1453_30133.html
https://www.a3bs.com/gynecologic-skills-trainer-p91-1021592-p91-3b-scientific,p_1453_30133.html


175

for the simulation of cervical procedures includ-
ing Pap smears, colposcopies, and biopsies. It is 
actually an insert that fits into existing manne-
quins and other task trainers. The tissue is realis-
tic enough to allow for use with a speculum.

 Endometrial Biopsy Simulation

The endometrial cavity is routinely sampled to 
evaluate the endometrium for a variety of rea-
sons, most often when a woman has abnormal 
bleeding. Though some simulators are manufac-
tured to try and mimic this procedure, there are 
well-documented low-cost models as well. The 
most widely known is the Papaya Model which 
has not only been studied, but there are multiple 
resources available online that describe how to 
set up and use the model [12]. This includes using 
a ripe papaya that represents the uterus, and a 
small hole is made in the stem to represent the 
cervix. A biopsy is performed by inserting a 
pipelle into a small hole made in the stem, and 
the flesh of the papaya mimics endometrial tis-
sue. The papaya can also be placed in a hemi- 
pelvis to mimic a uterus in a pelvis that can be 
accessed by the vaginal canal of the simulator.

 Ultrasound Simulators

Ultrasound training is difficult to practice as it 
can be stressful for trainees and patients, particu-
larly in cases where transvaginal sonography is 
needed or there is a fetal malformation present. 
Currently, what has been published with regard 
to ultrasound training in OB/GYN has found 
improvements in students’ anxiety levels, perfor-
mance, efficiency, competence, and reconcilia-
tion of clinical scenarios [13].

There are a variety of ultrasound simulators, 
generally divided into their method of image gen-
eration. These include:

• Phantom-based: This is where a simulator 
contains a physical “phantom” that is encased 
in a shell that the trainee can use a normal 
ultrasound on. This allows for real-time scan-
ning, but only of the phantom that is contained 

in the simulator, and there will not be any 
movement or blood flow. In order to demon-
strate different images/pathology, it is often 
necessary to either switch out the internal 
phantom or purchase a separate simulator.

• Interpolative model-based: These simulators 
presents 2D images generated from 3D vol-
umes that were previously captured in ultra-
sound examinations. This allows for realistic 
imagines to be shown, and the probe move-
ments should allow the trainee to obtain dif-
ferent angles through the target being imaged.

• Generative model-based: This type shows 2D 
imaging that is constructed completely by 
software. While they continue to improve in 
quality, these are sometimes critiqued for only 
having more simplified images [13].

A disadvantage of the interpolative and gen-
erative model-based ultrasound simulators is 
that, as with other virtual reality simulators, they 
are more expensive and the tactile feedback is not 
as real as the physical phantom-based ones. What 
many of the virtual simulators do offer, however, 
is a more comprehensive case-based and 
scenario- driven didactic curriculum that can be 
very helpful for training.

Some of the currently available sonogram 
simulation training programs offer opportunities 
to practice skills but also include didactic courses, 
hands-on training, and knowledge assessments 
that are integrated in the learning.

Some commercially available simulators in 
ultrasound include:

• Sonosim (SonoSim, Santa Monica, CA). This 
product used a simulated ultrasound probe 
connected to a computer that allows you to 
practice multiple different examination, 
including female pelvic ultrasound. It has a 
full educational curriculum included as well.

• Blue Phantom (CAE Healthcare): This com-
pany has a full range of phantom-type ultra-
sound simulators. They include models for 
ectopic pregnancy, general gynecologic 
pathology, and even one with the ability to 
perform a sonohysterogram.

• ScanTrainer (MedaPhor): This gynecologic 
ultrasound training platform is focused on the 
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transvaginal approach and uses actual patient 
scans as the basis for the images seen. It has a 
physical ultrasound probe that provides tactile 
feedback and a full curriculum for gyneco-
logic pathology.

 Conclusion

There are many ways to optimize learning for those 
partaking in gynecological patient care. These 
opportunities range from the use of simulation, pel-
vic trainers, standardized patients, and even virtual 
reality simulators for ultrasound. Providers are able 
to hone their skills with these and can improve the 
patient experience, which is especially important in 
these gynecologic encounters where patients often 
feel uncomfortable and vulnerable.
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 Introduction

Our surgical heritage is defined by self-educa-
tion, apprenticeship, arduous repetition, and, ulti-
mately, autonomy. This pathway of learning is 
tried-and-true for our experienced surgical role 
models—those who have written our textbooks, 
drawn our atlases, and guided our millennial 
hands in the operating room. These proven meth-
ods are neither incorrect nor archaic, but with the 
ongoing remodeling of our standards of care and 
increasing lack of confidence in graduating surgi-
cal trainees, restructuring our approach to educa-
tion is crucial. With the integration of duty hours 
and assimilation of advancements in surgical 
technology, learning curves are steeper, and 
hands-on trainee opportunity is narrowed [1, 2].

In addition to the progression of technology 
and surgery are the changes in the perspective 

and approach to education of our current learn-
ers. We have shifted from lecture-based class-
rooms and box trainers to interactive peer-to-peer 
teaching, high-fidelity simulation, and a wider 
capacity to adjust to an ever-expanding work-
life balance [3]. While this may be interpreted 
with more scrutiny from older generations of 
educators, this contrast in approach allows and 
attunes to a wider breadth of successful educa-
tion. Without acknowledging this difference, we 
only further disrupt communication and expec-
tations [3, 4].

With the evolution of surgical simulation, our 
educational practices have spanned from rudi-
mentary box trainers to high-fidelity virtual real-
ity simulators. Basic skill training in standard 
topics of hand-eye coordination, tissue handling, 
and instrument handling are still enforced, but 
the improved functionality allows for a more 
realistic approach in surgical anatomy, the capac-
ity to complete a wide array of full procedures 
independently, and provides objective metrics of 
assessment and instant feedback. With the data 
reported to the trainee at the completion of the 
simulation, they can subsequently interpret areas 
in need of improvement as well as validation of 
mastery in simulation surgical skillsets.

In gynecologic surgery, all routes of surgery 
allow for integration and improvement in surgical 
education via simulation. With the basic princi-
ples of surgical education in mind, the use of 
simulation pushes us beyond the outdated and 
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dangerous apprenticeship model of “see one, do 
one, teach one” [5]. In this chapter, we will 
 highlight the current literature and applications 
of surgical simulation in commonly performed 
gynecologic procedures.

 Hysteroscopic Surgery

Skill Gap Hysteroscopic surgery allows for 
direct endoscopic visualization of the uterine 
cavity for both diagnostic and therapeutic pur-
pose. Via this intrauterine approach, one can 
readily identify and surgically treat pathologies 
causing abnormal uterine bleeding, infertility, 
pelvic pain, and neoplasm. While the majority of 
these procedures can be completed quickly in an 
outpatient setting and are traditionally low-risk, 
operative hysteroscopic experience minimizes 
the possibility of significant procedure-related 
complications [5]. It has also been repeatedly 
evidenced in our literature that there are signifi-
cant differences in the hands of a novice or inex-
perienced surgeon versus an expert in 
hysteroscopic surgery [6, 7]. It is also of notewor-
thy importance that many residents feel a lack of 
preparedness in hysteroscopic surgery upon 
graduation [8–10]. In a recent study, only three-
fourths of residents feel prepared with hystero-
scopic myomectomy under 3 cm, less than 50% 
feel competent in global endometrial ablation, 
and only 20–30% feel competent in advanced 
skills such as lysis of moderate-severe adhesions 
or myomas >3 cm [9].

Solution In an effort to bridge this gap, hystero-
scopic simulation can be readily integrated into 
obstetric and gynecologic residency surgical cur-
riculums. Simulation via inanimate models as a 
low-fidelity model as well as high-fidelity virtual 
simulators has been described and implemented 
with positive results.

Inanimate models with box trainers from var-
ious sources have been used in dry labs with 
trainees and confirm that direct simulated proce-
dures measurably improve performance com-
pared to controls and are well-received by the 
participants (Fig.  17.1). For example, the sim-
plicity in the design and readily implementable 
hysteroscopy training program as developed by 
Rackow et  al. using trainers developed by the 
Chamberlain Group © allows for the necessary 
and characteristic repetition to mastery [11]. 
Many simulators are available and include train-
ers focused in skills from endometrial ablation to 
hysteroscopic resection with energy devices. In 
the event commercialized simulation products 
are not available, vegetable and fruit models 
have been employed with success with the use of 

Fig. 17.1 Endometrial ablation trainer from the 
Chamberlain Group ©. (Used with permission from the 
Chamberlain Group)

Key Learning Points
•  Gynecologic surgical techniques can be 

taught with both low and high-fidelity 
simulators.

•  Many of the simulation training options 
include curricula to review relevant anat-
omy and also provide the opportunity to 
practice technical skills.

•  Initial training for robotic surgical tech-
niques is largely simulation-based and 
done on high-fidelity simulators.
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hysteroscopic instruments at hand from an insti-
tution’s operating room [12, 13]. Alternatively, 
animal models using pig bladders, porcine 
hearts, and cattle uteri have also been studied in 
the literature [12, 14].

With the advent of technology, hysteroscopic 
surgical simulation continues to evolve in the 
arena of virtual reality (VR). Many proprietors 
such as 3D systems™ (Cleveland, OH) have 
developed high-fidelity simulators in which tech-
nical skills and theoretical knowledge were dem-
onstrated to have improved after use, as well as 
positive feedback for realism and training capac-
ity from the trainees [15, 16].

With the purchase of the simulators, complete 
training curriculums are available that focus on 
essential surgical skills for varying anatomic 
pathologies and changeable levels of difficulty. 
This allows for applicability to not only the nov-
ice trainees but also experienced surgeons. 
Common troubleshooting techniques are simu-
lated such as establishing and maintaining clear 
views, detecting and coagulating bleeding 
sources, fluid management and handling, as well 

as instrument failure. The trainee can then 
 repeatedly perform these sessions without need 
for new specimens and at their own pace inde-
pendently from their starting skill levels.

One important aspect and running theme of 
high-fidelity VR is the automated return of objec-
tive feedback reports (Fig.  17.2). These reports 
include performance assessments and scoring (as 
determined by the institution or surgeon) on top-
ics such as economy of motion, visualization, 
safety, and fluid handling. The whole encounter 
is also recorded and allows for the learner to 
immediately watch their performance to modify 
skills and learn from their mistakes.

In an effort to make the experience as realistic 
as possible, libraries of modules are available to 
practice from. Courses from diagnostic hysteros-
copy, polyp removal, myomectomy, ablation, 
resection, and sterilization to morcellation are 
available (Fig. 17.3).

With the use of simulation in hysteroscopic 
surgery, whether via box trainers or VR, the train-
ing has aided learning and been proven to be 
well-received.

Teaching
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Fig. 17.2 An example of a comprehensive objective feedback report automatically generated upon completion of the 
task, HYST Mentor 3D Systems™, Littleton, CO. (Used with permission)
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 Laparoscopic Surgery

Skill Gap Laparoscopic surgery allows for a 
minimally invasive, cost-effective, and rapid-
recovery approach to many common gynecologic 
procedures. With a natural trend to an ever-
changing landscape due to the integration of new 
technology, this modality of surgery continues to 
adapt and remain an important skill to be taught 
in residencies. While laparoscopy remains the 
gold standard in gynecologic surgery, the learn-
ing curve to reach competency is steep. The 
unique skills employed by laparoscopy must be 

adapted to a two-dimensional visual field with 
altered depth perception. This results in chal-
lenges with spatial reasoning and obstacles in 
achieving proficiency with video-eye-hand coor-
dination. This is further compounded by the 
diminished tactile feedback from the long instru-
ments and the necessary dexterity to complete 
finer dissections and suturing [17–19].

Solution With the integration of simulation in 
gynecologic surgery, training in the art of 
 laparoscopy has been fortified and skill acquisi-
tion has been markedly improved [17, 18, 

Fig. 17.3 Five examples of varying pathology available 
in hysteroscopic surgical simulation by 3D Systems™, 
Cleveland, OH. (Upper left-hand side, polypectomy; 
upper right-hand side, rollerball endometrial ablation; 

lower left-hand side, identification of a submucosal 
myoma; lower right-hand side, myomectomy; center 
image, sterilization). (Used with permission from 3D 
Systems™, Cleveland, OH)
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20–22]. With the scientifically accepted curricu-
lum established by the Fundamentals of 
Laparoscopic Surgery (FLS) on box trainers, 
trainees are taught tasks in PEG transfer, preci-
sion cutting, ligating loop placement, and extra- 
and intra-corporeal knot tying. These tasks focus 
on obtaining multiple formative assessments in 
vital skills via a validated low-fidelity model 
[23–25]. As a result, multiple box trainers have 
been developed and integrated into didactic ses-
sions in obstetrics and gynecology residencies 
nationwide. The limitations of these lower-fidel-
ity approaches such as a manual scoring system 
and large use of consumable equipment are 
inherent to any box trainer.

With the advent of virtual reality and its appli-
cation to laparoscopic surgery, the learning 
potential ceilings are raised to propagate the con-
tinued growth of even experienced surgeons—
not just novices. The use of a VR simulator allows 
for the immediate integration of developed cur-
riculum in essential gynecologic procedures. 
Common procedures from all learning levels 
from interns to graduating residents are applica-
ble with adnexal surgery modules (i.e., tubal ster-
ilization, treatment of ectopic pregnancy, and 
oophorectomy) as well as the more advanced 
total hysterectomy modules and focused didac-
tics with hands-on learning in vaginal cuff clo-
sure (Figs. 17.4, 17.5, and 17.6).

The benefits of VR in laparoscopy include 
education on an interactive 3D pelvis, step-by-
step procedural guidance, and a comprehensive 
return of performance metrics on basic laparo-
scopic skills such as economy of motion, tissue 
handling, and instrument safety as well as 
advanced skills such as laparoscopic suturing, 
difficult dissections, and lysis of adhesions. 
Subsequently, with trainee participation in VR 
simulation, the literature proves superior 
improvement in technical skill as well as surgical 
knowledge via the integrated didactic learning 
programs compared to the conventional 

Fig. 17.4 VR simulator of adnexal surgery, 3D 
Systems™, Cleveland, OH. (Used with permission from 
3D Systems™, Cleveland, OH)

Fig. 17.5 VR simulator of a trainee performing a total 
laparoscopic hysterectomy with proctor, 3D Systems™, 
Cleveland, OH. (Used with permission from 3D 
Systems™, Cleveland, OH)

Fig. 17.6 VR simulator of a unidirectional vaginal cuff 
closure, HYST Mentor 3D Systems™, Littleton, CO. 
(Used with permission)
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Halstedian approach to surgical education [20–
22, 26, 27]. In addition to the accruement of lapa-
roscopic skill, the training via simulation has 
been validated to translate to the operating room, 
thus giving the opportunity for improvement in 
operating time and safety profile as well as com-
pound surgical skill growth [20, 22, 27].

 Robotic Surgery

Skill Gap Robotic surgery is on the forefront of 
gynecologic surgery with an increasing prevalence 
in obstetrics and gynecology residencies world-
wide. While laparoscopic surgery is the gold stan-
dard, robotic technology has elevated minimally 
invasive surgery by allowing gynecologic sur-
geons to treat significant reproductive pathology 
inherently limited by the traditional approach. 
With the combination of the intelligent hardware 
and structure of the robot, a three-dimensional 
view of the anatomy is provided while optimizing 
ergonomics and thus minimizing surgeon fatigue. 
Human limitations of the “fulcrum effect” are 
eliminated with the ability to operate with a greater 
range of motion, visualization is magnified, and 
tremors are mitigated [28, 29].

Generally, some of the clear shortcomings of 
the today’s current robotic surgical system are an 
absence of haptic or tactile feedback and cost. 
With the clear benefits it provides hospitals in 
several departments of surgery (i.e., gynecology, 
urology, colorectal, general surgery, vascular, and 
more), it has proven to be a vital surgical tool that 
has revolutionized approaches to surgical pathol-
ogy, and it is here to stay. Given the nature of cost 
and the challenges with teaching learners when 
multiple opportunities may not exist, it becomes 
even more crucial to implement simulation meth-
ods to reduce learning time on the equipment and 
facilitate a more rapid mastery of skill.

Similar to hysteroscopy and laparoscopy as 
previously described, simulation in robotics has 
been developed by companies like Intuitive 
Surgical® and 3D Systems™. Their collabora-
tion has resulted in the creation of a library of 

modules that are available for repeated practice 
to not only familiarize oneself with the physical 
machinery, but master essential skills the use of 
the robot requires prior to even entering into the 
operating room. Courses are available in robotic 
basic skills such as hand-eye coordination, depth 
perception, bimanual manipulation, camera navi-
gation, and wrist articulation (Fig.  17.7). Often 
the equipment itself can be challenging to navi-
gate, and not just the procedural features it pro-
vides, thus allowing an individual to decrease 
costly operating room time and even improve 
patient safety by acquainting themselves ahead 
of time with its functionality. Once capable of 
advancement, the learner can then move forward 
to complete full simulation procedures such as a 
hysterectomy. The RobotiX Mentor provides the 
opportunity for practice in all facets of the proce-
dure, from uterine manipulation, ureter identifi-
cation, bladder mobilization, division of the 
uterine arteries as well as colpotomy (3D 
Systems™ and Intuitive Surgical®) (Fig. 17.8). 
To take it one step further, there are even features 
such as the LAP Mentor Express (3D Systems™) 
that allow for the addition of a laparoscopic assis-
tant within the robotic simulator, thereby creating 
an immersive experience that incorporates team 
dynamics. This facilitates direct proctorship in 
addition to training in surgical communication 
and teamwork. All the modules are on spectrums 
from basic to advanced thus enabling the learner 
to start where applicable to them, practice repeat-

Fig. 17.7 Practicing the clutch feature on the Robotix 
Mentor, 3D Systems™, Cleveland, OH. (Used with per-
mission from 3D Systems™, Cleveland, OH)
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edly until competency, and ultimately become 
proficient in multiple training curriculums.

Importantly and similar to the VR simulators 
in hysteroscopy and laparoscopy described 
before, upon completion of the tasks, a compre-
hensive performance report is provided. The 
immediate feedback on an array of skills pro-
vides scores in economy of motion, time, and 
task-specific metrics.

Unfortunately, but also naturally, not all 
obstetric and gynecology residencies are created 
equally. Some programs are distributed unevenly 
with a heavy weight on, for example, laparos-
copy or robotics or vice versa [30, 31]. As a 
result, this perpetuates skill—or lack thereof—
upon graduation, highlighting the areas of poten-
tial improvement. In a study published in 2015, 
only 65% of all the obstetrics and gynecology 
graduating residents (out of a 95% response rate) 
felt they had received adequate robotic training 
[32]. Many studies have also published the 
demand for creating a standardized curriculum in 
robotics due to the rising number of complex 
minimally invasive procedures [30, 33–35]. Now, 
with the institution of simulation, face, content, 
construct, and predictive validities of assessment 
have been proven with robotic simulators, such 
as the da Vinci Surgical Skill Simulator [36, 37].

In order to continue to improve surgical train-
ing for not only obstetrics and gynecology resi-
dents but also all fields that use the robot, 
simulation to bridge gaps in skill is essential.

 Summary

We find ourselves in a predicament when we are 
forced to balance the need to train surgeons with 
defined objectives and validated measures of 
competence with the implementation of duty 
hours in a consistently morphing technological 
landscape. It has become repeatedly clear that as 
the gap between our expert surgeons and new 
trainees widen, a comprehensive education that 
provides an optimistic safety profile, abides by 
time constraints, and elevates skill sets will rap-
idly fall on simulation [21, 22, 38].

Within our surgical heritage, traditional train-
ing via apprenticeship models remains ill-defined 
without structure between the trainee and trainer. 
Often this results in unequal training across resi-
dents individually and training centers nation-
wide. With this palpable lack of preparedness felt 
by those graduating, increasing desires for forti-
fied simulation curriculums have become appar-
ent [39–41]. Surgical competence is not simply 
defined by observation and Halstedian technique, 
but a combination of cognitive and behavioral 
abilities as well as perceptual and psychomotor 
skills. It is unrealistic to expect our current train-
ees to become proficient in visio-spatial and tac-
tile perception in addition to demonstrate 
technical competency without supplementation 
[1, 42–45].

Simulation in hysteroscopy, laparoscopy, and 
robotics elevates gynecologic surgery to become 
a tangible arena of mastery. Now, with the advent 
of comprehensive curriculums and immediate 
return of objective performance feedback, we can 
both maintain pace with technologic surgical 
advancements and continue to evolve with them. 
Remaining cognizant of the obstacles to incorpo-
ration of simulation in gynecologic surgery such 
as cost will be critical to its success.
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 Introduction

Interest in global health care is increasing as 
more medical schools and residencies develop 
global health programs, and medical providers 
choose to practice internationally in some capac-
ity [1, 2]. Simulation can be used prior to interna-
tional travel in preparing providers and medical 
trainees for uncommon clinical scenarios, learn-
ing how to work in different health-care settings, 
and developing strategies to manage potential 
frustrations and unexpected clinical outcomes 
that may be less commonly encountered in a 
more familiar environment. Particularly when 
working in lower resource settings, simulation 
may also be used to underscore and address 
potential cultural inequalities and ethical con-
cerns that may arise when working with women 
and children.

The role of simulation may be even more 
essential in resource-limited settings where 
there may be critical shortages of skilled health-
care personnel. Medical providers responsible 
for teaching medical trainees and mid-level 

practitioners often have more severe time con-
straints than their counterparts in higher 
resource settings; therefore, using simulation to 
augment the teaching of fundamental obstetric 
and gynecologic skills may be particularly 
beneficial.

The success of using simulation and sustain-
ing simulation curricula in a global health con-
text depends on three factors: an adequate 
number of skilled instructors, training materials 
adapted to the local clinical and cultural setting, 
and local providers and educators who are 
trained to teach simulation and committed to 
incorporating simulation into the educational 
curricula [3, 4]. Moreover, simulation curricula 
should ideally include both skills training and 
clinical scenarios involving all members of the 
health-care team. This chapter will offer guid-
ance and resources on using simulation both to 
prepare providers for working in international, 
specifically lower resource settings, and to teach 
obstetric and gynecologic skills to providers in 
those settings. In addition, as high-fidelity simu-
lators are not feasible and may not be well main-
tained in resource-limited settings, this chapter 
will focus on low-cost, low-fidelity simulators. 
Most of the publications on obstetric and gyne-
cologic simulation, including the use of low-
fidelity models, have been in higher resource 
settings; however, many of these models can 
and should be adapted to fit the specific global 
health context.

E. N. B. Myer · C. C. G. Chen (*) 
Department of Gynecology and Obstetrics, Division 
of Female Pelvic Medicine and Reconstructive 
Surgery, Johns Hopkins University School of 
Medicine, Baltimore, MD, USA
e-mail: emyer3@jhmi.edu; cchen127@jhmi.edu

18

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-98995-2_18&domain=pdf
mailto:emyer3@jhmi.edu
mailto:cchen127@jhmi.edu


190

 General Considerations

In preparing teams for global health experiences 
and in preparing simulation initiatives for use in 
global health settings, a needs assessment both of 
providers planning to travel internationally and 
of the global health site is essential. The team 
leader should consider the skill levels and prior 
global health experiences of team members to 
help determine the simulation activities needed 
for preparation. Additionally, the team should 
consider the governmental structure, cultural 
characteristics, local health-care infrastructure, 
and medical needs of the area to which they are 
planning to travel. It is important to seek permis-
sion from the minister of health or colleagues at 
the planned travel site to discuss the goals of the 
visit and to obtain permission to practice medi-
cine. Insights into the local culture and health-
care infrastructure will help the team better 
understand patient expectations as well as 
develop strategies to make sure patients have 

access to and are adequately informed regarding 
treatment options. For example, in many cultures, 
women may not be able to make their own health-
care decisions or decisions for their children. To 
ensure that women and children have access to 
and are informed about health-care options, in 
addition to discussions with the women alone, 
providers may also need to involve other mem-
bers in the family such as husbands and/or moth-
ers-in-law [5]. Simulation training in cultural 
awareness and sensitivity can also be used 
domestically when caring for refugee popula-
tions, which are increasing in more developed 
countries [6].

Part of the needs assessment also includes 
working with local providers to better understand 
the particular needs and challenges of providing 
care in the specific global setting [5, 7]. Topics to 
address include availability of medications, oper-
ating rooms, and clinical equipment such as spec-
ulums and colposcopes. Based on these 
discussions, pre-departure planning may also 
require material acquisition. Additionally, the 
World Health Organization (WHO) international 
guidelines for management and diagnosis of con-
ditions in maternal, reproductive, and women’s 
health in lower resource settings should be con-
sidered to ensure that best practices are being fol-
lowed [8].

An important aspect of pre-departure prepara-
tion includes consideration of ethical challenges 
that may be particularly pertinent to shorter-term 
global health trips. The Johns Hopkins Berman 
Institute of Bioethics has a series of case studies 
to simulate a variety of common global health 
ethical scenarios to help prepare medical teams 
prior to departure (Table  18.1) [9]. In addition, 
the Working Group on Ethics Guidelines for 
Global Health Training (WEIGHT) has devel-
oped a set of ethical guidelines for institutions, 
trainees, and global health sponsors [19]. The 
ethical principles of beneficence, non-malefi-
cence, justice, and autonomy hold true in any 
health-care setting [20]. Upholding these princi-
ples entails assessing the clinical competency of 
team members and making adequate preparations 
to ensure that they are qualified to participate in 
the intended medical and surgical tasks prior to 

Key Learning Points

• Simulation can be used to train domestic 
providers prior to departure for global 
health work in obstetrics and 
gynecology.

• Simulators and simulation curricula can 
be used in lower resource settings to 
augment the learning of essential obstet-
ric and gynecologic skills and as a 
means of introducing comparatively 
new technology in those settings.

• Simulation should be tailored to the spe-
cific global health contexts by taking 
into account differences in culture, clin-
ical content and health-care systems, 
and non-customary health-care roles.

• Coordination with local partners in 
international settings to design simula-
tion curricula both for preparations prior 
to international travel and for use in 
those settings is essential to maximize 
simulation efficacy and sustainability.
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Table 18.1 Web-based resources for global health

Organization/company Content Website sourcea

General preparations
Johns Hopkins Berman 
Institute of Bioethics 
[9]

Case-based scenario for ethical challenges in 
short-term global health training:
  Developing cultural understanding
  Ensuring personal safety
  Dealing with tasks exceeding level of training
  Ensuring appropriate benefits
  Addressing ancillary benefits
  Recognizing burdens
  Shifting resources
  Telling the truth
  Selecting a research project
  Understanding informed consent
*Also contains a PDF with a variety of 
resources for each of these topics

http://ethicsandglobalhealth.org/
http://ethicsandglobalhealth.org/
Additional-Resources.pdf

Consortium of 
Universities for Global 
Health [10]

Global Health Training Modules in a variety of 
topics related to working in global health:
  Noncommunicable diseases and injuries
  Infectious, parasitic, and communicable 

diseases
  Priority and vulnerable populations
  Global child health
  Health systems, services, resources, and 

programs
  Working in low resource countries
  Global health: priorities, problems, programs, 

and policies
*Also contains links to a variety of other 
resources related to these topics

http://www.cugh.org/resources/
educational-modules

Obstetric topics
Helping Mothers 
Survive [11]

Hands-on, simulation-based learning modules:
  Bleeding after birth
  Preeclampsia and eclampsia
  Threatened preterm birth care
  Normal and complicated labor and birth

http://hms.jhpiego.org/
training-materials/

Simulation Use for 
Global Away Rotations 
(SUGAR) [12]

Step-by-step instructional simulation 
development videos:
  Neonatal resuscitation
  Bag valve mask ventilation
  Bubble CPAP

http://sugarprep.org/pearls/

American College of 
Obstetricians and 
Gynecologists [13]

Simulation curricula:
  Shoulder dystocia
  Postpartum hemorrhage
  Breech delivery
  4th-degree repair
  Eclampsia

http://www.acog.org/About-ACOG/
ACOG-Departments/Simulations-
Consortium/
OB-GYN-Simulations-Curricula

Pronto International 
(Seattle, Washington) 
[14]

Video simulation:
  Normal birth
  Uterine atony management
  Neonatal resuscitation
  Shoulder dystocia
  Preeclampsia and eclampsia
Birth simulator models:
  PRONTOPack
  PARTOPants

http://prontointernational.org/our-
resources/simulation-supplies/
about-prontopack/
http://prontointernational.org/our-
resources/video-training-library/

(continued)
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Table 18.1 (continued)

Organization/company Content Website sourcea

Laerdal Medical 
(Wappingers Falls, 
New York) [15]

MamaNatalie simulator:
  Postpartum hemorrhage
  Positioning and delivery of the baby
  Delivery of placenta
  Fetal heart sounds
  Cervix landmark
  Urine bladder catheterization
  Uterine massage
  Uterine compression

http://www.laerdalglobalhealth.com/
doc/2545/MamaNatalie

Global Health 
eLearning Center [16]

Online courses to increase knowledge in global 
health technical areas:
  Antenatal and postpartum care
  Essential newborn care
  Emergency obstetric and newborn care
  Malaria in pregnancy
  Maternal-child HIV

https://www.globalhealthlearning.org/
courses

Practical Obstetric 
Multi-Professional 
Training (PROMPT) 
course [17]

A multi-professional simulation package for 
training obstetric emergencies

http://www.promptmaternity.org/
training/

Gynecologic topics
Global Health 
eLearning Center [16]

Online courses to increase knowledge in global 
health technical areas:
  Cervical cancer prevention in low resource 

settings
  Family planning services
  IUD
  Female genital mutilation
  Youth sexual health

https://www.globalhealthlearning.org/
course/
cervical-cancer-prevention-low-
resource-settings

Laerdal Medical 
(Wappingers Falls, 
New York) [18]

MamaU simulator:
  Postpartum IUD insertion
  Uterine balloon tamponade insertionsb

http://www.laerdalglobalhealth.com/
doc/2580/Mama-U

American College of 
Obstetricians and 
Gynecologists [13]

Simulation curricula:
  Total vaginal hysterectomy
  Total abdominal hysterectomy
  Laparoscopic ovarian cystectomy
  Laparoscopic sterilization
  Laparoscopic salpingectomy for ectopic 

pregnancy
  Bartholin gland marsupialization and 

placement of Word catheter
  Cystoscopy
  Endometrial biopsy
  Intrauterine device insertion
  Loop electrosurgical excision procedure

http://www.acog.org/About-ACOG/
ACOG-Departments/Simulations-
Consortium/
OB-GYN-Simulations-Curricula

aAll sources last accessed April 2017
bUsed for postpartum hemorrhage or hemorrhage after gynecologic procedures such as dilation and curettage

departure. Team members should be encouraged 
to decline tasks for which they feel inadequately 
trained.

Teams should work with local colleagues to 
make sure patients will have continued perioper-
ative and postoperative care and necessary medi-

cal resources after the expatriate medical team 
has left [21]. Not only is it essential to work with 
local colleagues to plan for continued patient 
care after departure, but if certain specialized 
follow-up care or resources are not locally avail-
able, this should impact one’s management 
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 decisions. Anticipating and potentially simulat-
ing these types of clinically and ethically chal-
lenging dilemmas can further prepare the team 
prior to departure.

Another consideration in preparing for 
global health work is emotional and personal 
preparation. In global health settings, providers 
may encounter conditions with which they are 
unfamiliar and unprepared to treat. Local 
resources may be insufficient for curative treat-
ment, patient survival, or improved quality of 
life that would otherwise not be so in higher 
resource settings. This may cause providers to 
be overwhelmed, leading to physical and emo-
tional exhaustion. Making the team aware of 
these possibilities and discussing, or simulat-
ing, challenging clinical scenarios to address 
coping and management strategies prior to 
departure are beneficial [22]. While there are no 
published case scenarios in obstetrics and gyne-

cology for this use, there are several examples 
to address the feelings of frustration, flounder-
ing, failure, and futility in the pediatric litera-
ture that can be easily adapted to clinically 
relevant scenarios in obstetrics and gynecology 
(Table 18.1) [12]. Understanding the challenges 
of caring for patients in a planned setting such 
as during simulation is important to ensure such 
emotional challenges will not interfere with 
actual patient care [21].

Pitt and colleagues have reviewed several key 
points to consider when developing simulation to 
prepare providers for their international experi-
ences, which are also pertinent in developing sim-
ulation and simulation curricula for the 
international setting (Table  18.2) [4]. Tailoring 
simulations and simulation curricula to specific 
global health contexts include widening the dif-
ferential diagnoses to diseases not commonly 
encountered in higher resource settings, varying 

Table 18.2 Considerations when designing global health simulation clinical scenarios: avoiding common pitfalls

Question to consider Example of possible difference(s) Consequence of failing to address
Is the diagnosis seen in this 
setting?

Certain conditions may be uncommon in 
low- and middle-income countries (i.e., atopic 
disease)

Providers may be encouraged to 
consider diagnoses that are 
unlikely

Can the diagnosis be made in 
this setting? If so, is it readily 
treatable with resources 
available?

Common diagnostic test (coagulation studies, 
thyroid hormone levels) may not be available in 
the setting
Access to medication/therapies may be limited

Simulating a scenario that is 
unable to be diagnosed/treated 
adds little practical value

Are monitors used in patient 
care in this setting?

Many settings without monitors would be 
expected to be track vitals clinically

Scenario may not reflect actual 
practice

Is the condition diagnosed/
treated the same way as it 
would be at home institution?

WHO guidelines may differ from standard of 
care in high-resource countries
Example: a febrile seizure, which may be 
treated with reassurance only, would merit 
evaluation of cerebral malaria in many settings

Providers may be encouraged to 
follow different practices than 
regional standard of care

Are the drug names different? Acetaminophen is most often called 
paracetamol
Trimethoprim-sulfamethoxazole is most often 
called cotrimoxazole

Unnecessary confusion

Are the units of measurement 
different?

Glucose is reported in millimole per liter instead 
of milligram per deciliter (approximately an 
18-fold difference) in most of the world

Unnecessary confusion

Are their different 
expectations of learners than 
in the home setting?

Nurses may have different roles/expectations
Health systems may incorporate community 
health workers or traditional birth attendants

Scenario may fail to reflect the 
real-world scenario

Are their cultural differences 
that may affect the 
management of the case?

Different goals surrounding end-of-life care
Mothers may be expected to defer to fathers or 
community leaders in decision-making

May lead to an unrealistic 
scenario or a sense of prescribing 
one’s cultural approach as the 
“right” way to do something

Reproduced with permission from Pitt et al. [4]
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treatments based on available resources, altering 
the drug names and measurement units, and tak-
ing on non-customary health-care roles (e.g., phy-
sicians drawing and administering intravenous 
medications) [4]. Simulation design should strive 
to be culturally sensitive such as using black 
rather than white models for simulation in Africa. 
Adapting training materials to the local environ-
ment also means ensuring the simulation is dura-
ble and sustainable in that setting. For example, 
incorporating high-fidelity simulators into the 
educational curricula in lower resource settings 
that require routine maintenance and replenish-
ment of materials not readily available are unlikely 
to be sustainable or effective. Importantly, involv-
ing local partners during simulation development, 
both for preparation before travel and for use in 
international settings, will help to ensure the rele-
vancy and sustainability of simulation programs.

 Obstetric Considerations

Developing countries account for 99% of all mater-
nal and newborn deaths worldwide with approxi-
mately 300,000 women dying annually during and 
following childbirth [23]. This is in part due to a 
lack of readily available skilled obstetric care and 
limited access to lifesaving measures to treat com-
mon obstetric conditions including hemorrhage, 
infections, and hypertensive-related disorders [24]. 
Due to the high burden of maternal morbidity and 
mortality in lower resource settings, great effort has 
been put forth to improve global maternal health 
care including increasing the use of simulation in 
these settings [23]. Specifically, simulation use has 
been shown to increase compliance with evidence-
based guidelines [25] including active manage-
ment of the third stage of labor [26]. Additionally, 
simulation has been shown to reduce the need for 
cesarean delivery [4], injury associated with shoul-
der dystocia [27], and overall neonatal morbidity 
and mortality [28].

When planning simulation curricula either to 
prepare providers for international work or for 
use in an international setting, emergency obstet-
ric and newborn care issues to consider are the 
same as those commonly encountered in any 

obstetric care context including topics such as 
management of hemorrhage, assisted vaginal 
delivery, and neonatal resuscitation. However, 
what may be different is the availability of spe-
cific resources and skilled personnel; therefore, 
simulations should be modified accordingly.

Although not an exhaustive list and the par-
ticular details of various clinical scenarios will 
vary based on the specific global health context, 
obstetric emergencies that may be more com-
monly encountered in lower resource settings 
include the following:

 – Active labor without continuous/intermittent 
fetal heart rate and/or contraction tracings

 – Maternal hemorrhage without available mas-
sive transfusion blood products, uterotonic 
medications, Bakri balloon, readily available 
operating room, and/or anesthesia

 – Maternal severe hypertensive crisis without 
access to standard intravenous medications 
and automatic continuous blood pressure 
monitoring

 – Maternal seizure without access to intrave-
nous magnesium or other anti-seizure 
medications

 – Vaginal breech delivery without availability of 
forceps, nitroglycerin, readily available oper-
ating room, and/or anesthesia

 – Umbilical cord prolapse without readily avail-
able operating room and anesthesia

 – Cesarean hysterectomy without availability of 
additional skilled personnel, such as other 
obstetricians/gynecologists, gynecologic 
oncologists, and general surgeon, and massive 
transfusion blood products

 – Assisted vaginal delivery and shoulder dysto-
cia management in patients without regional 
or local anesthesia

 – Cesarean delivery for fetal demise
 – Wound infections and/or maternal infection 

with limited wound care resources including 
antibiotics, dressings, and local anesthesia for 
dressing changes

 – Maternal and neonatal resuscitation without 
availability of additional skilled personnel such 
as neonatologist/pediatrician, code cart, intuba-
tion supplies/ventilators, and intensive care unit
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 – Cultural or family resistance to indicated 
cesarean delivery due to distrust in Western 
medical practices

 – *List adapted from various resources [24, 
29, 30]

As maternal hemorrhage is one of the most 
common causes of maternal death worldwide 
[23], simulation curricula and simulators to teach 
management of hemorrhage specifically in lower 
resource settings have been developed. Low-cost 
simulators include PartoPants (PRONTO 
International, Seattle, Washington), an adapted 
pair of scrub pants using simple materials and a 
baby mannequin to simulate vaginal delivery and 
postpartum hemorrhage [31], and MamaNatalie 
(Laerdal Medical, Wappingers Falls, New York), 

a low-tech birthing simulator that also simulates 
vaginal delivery and postpartum hemorrhage after 
delivery (Table 18.1) [15]. For every purchase of 
a MamaNatalie (Laerdal Medical, Wappingers 
Falls, New York) in a higher-income country, one 
is donated to a lower-income country [15].

Identification and management of perineal 
lacerations is another obstetric condition with 
well-described low-fidelity simulators and curri-
cula including beef-tongue and modified kitchen 
sponge models (Table 18.3) [33, 34]. These simu-
lators have been shown to significantly improve 
knowledge and confidence of repairs in physician 
trainees [33, 34]. An instructional DVD has also 
been used to improve knowledge and skill of per-
ineal repairs in midwives [30]. As unrepaired 
third- and fourth-degree perineal lacerations have 

Table 18.3 Published obstetric and gynecologic low-fidelity simulators

Author Content
Obstetric simulation
Deganus 2009 [32] SYMPTEK (instructions to create models):

  Episiotomy and repair of perineal lacerations
  Cervical cerclage
  Repairing cervical tears
  Cervical incompetence
  Controlled cord traction
  Manual removal of the placenta
  Bimanual uterine compression (internal and external)
  Balloon tamponade
  Repairing cesarean section incisions
  Uterine artery ligation
  B-lynch procedure

Illston 2017 [33] Fourth-degree perineal laceration repair model using beef tongue
Sparks 2006 [34] Fourth-degree perineal laceration repair model using a modified sponge
Perosky 2011 [35] Development of a low-cost model made out of rubber, plastic resin, foam, and 

pressure sensor Light-emitting diodes for use in Africa to simulate bimanual 
compression for management of postpartum hemorrhage

Mahmud 2013 [30] Maternity PEARLS: instructional videos for the management of perineal trauma 
following childbirth

Gynecologic simulation
Deganus 2009 [32] SYMPTEK (instructions to create models):

  Speculum and bimanual examinations
  Education on vesicovaginal fistula
  Cervical cancer screening
  Intrauterine device insertion
  Manual vacuum aspiration

Tunitsky-Bitton 2014 [36] Laparoscopic sacrocolpopexy model
Tunitsky-Bitton 2016 [37] Laparoscopic vaginal cuff closure model
Tunitsky-Bitton 2013 [38] Ureteral reimplantation model
Hong 2012 [39] Total abdominal hysterectomy model
Hefler 2012 [40] LEEP (loop electrosurgical excision procedure) model
Beard 2014 [41] Laparoscopic skills trainer model

18 Obstetrics and Gynecology Simulation and Global Health Initiatives



196

been found to be significantly associated with 
fecal incontinence, urinary incontinence, and 
obstetric fistula in resource-limited settings [42], 
simulation with these models can be used to 
improve maternal morbidity.

The American College of Obstetricians and 
Gynecologists Simulations Working Group has 
also developed low-fidelity obstetric simulators 
and simulation curricula that can be used for 
other clinical scenarios in global health settings, 
including shoulder dystocia, uterine atony, vagi-
nal breech delivery, fourth-degree repair, and 
eclampsia (Table  18.1) [13]. Ideally, a team-
based approach to simulation involving all 
health-care team members should be considered 
as a breakdown in team communication has been 
found to be associated with poor obstetric out-
comes, especially if the team does not routinely 
work together [43, 44].

 Gynecologic Considerations

Despite the global burden of gynecologic-related 
deaths occurring in resource-limited settings, 
including 97% of unsafe abortions [45] and 85% 
of all cervical cancer deaths worldwide, most 
public health attention has been focused on 
improving obstetric rather than gynecologic out-
comes [5]. Barriers to gynecologic care in global 
settings include cultural factors, resource limita-
tions, and an inadequate number of trained pro-
viders [5, 46]. There are limited publications on 
the impact of gynecologic skills simulation train-
ing on clinical outcomes specifically in interna-
tional settings; therefore, most of the evidence 
presented in this section is on the use of low-
fidelity simulators in higher resource settings that 
can be adapted for any location.

When planning simulation curricula either to 
prepare providers for international work or for 
use in an international setting, key gynecologic 
care topics to consider include screening of com-
mon gynecologic cancers [5], family planning, 
and urogynecologic conditions [5, 47]. 
Importantly, surgical simulation training may 
also include teaching and simulating effective 
methods to reduce the risk of infection such as 

hand washing, surgical site preparation, and 
administration of perioperative antibiotics [48].

Although not an exhaustive list and the spe-
cific details of various clinical scenarios may 
vary based on the particular global health con-
text, gynecologic scenarios more specific to 
lower resource settings include the following:

 – Dilation and curettage or manual vacuum 
aspiration for management of septic abortion 
in patients with severe anemia without 
 availability of ultrasound guidance, uteroton-
ics, and blood products

 – Diagnostic and operative laparoscopy with 
unreliable supply of electricity, carbon diox-
ide, and limited laparoscopic surgical instru-
ments (e.g., no electrocautery, no surgical 
clips, etc.)

 – Appendectomy, surgical management of 
bowel obstruction or bowel injury, or inciden-
tal finding of malignancy at the time of sur-
gery without availability of additional skilled 
personnel such as gynecologic oncologists 
and general surgeons

 – Surgical management of a bladder/ureteral 
injury without availability of additional skilled 
personnel such as urologists

 – Pelvic fistula diagnosis and repair without 
imaging studies such as CT scans or intraop-
erative fluoroscopy and without availability 
to perform cystoscopy and place ureteral 
stents

 – Wound complications including wound 
debridement and repair of dehiscence without 
imaging studies such as CT scans, synthetic 
mesh or biologic graft, and availability of 
additional skilled personnel including general 
surgeons and with limited wound care 
resources including antibiotics, dressings, and 
local anesthesia for dressing changes

 – Management of perioperative hemorrhage- or 
disease-related complications such as hemor-
rhage from cervical cancer without massive 
transfusion blood products, intensive care unit 
monitoring, and access to radiation or 
embolization

 – Screening for cervical dysplasia without avail-
ability of Papanicolaou smears
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 – Postpartum tubal ligation with limited anes-
thesia availability

 – Diagnosis and management of ectopic preg-
nancy without beta-human chorionic gonado-
tropin levels, ultrasound, and ability to 
perform diagnostic laparoscopy

 – *List adapted from several resources [8, 29, 
49–51]

The WHO provides guidelines on the evalua-
tion and treatment of common gynecologic con-
ditions specific to lower resource settings [8, 48]. 
For example, in the case of cervical cancer 
screening, many health-care settings cannot offer 
Papanicolaou smears as there are no available 
pathologists to interpret the test. Instead, screen-
ing may include human papilloma virus (HPV) 
testing and/or visual inspection with acetic acid 
(VIA) using either the naked eye or colposcopy. 
Any patients with high-risk HPV or area of sus-
pected dysplasia seen on VIA is then treated with 
loop electrosurgical excision or cold knife con-
ization [8]. A low-cost simulation model using a 
sausage in a small plastic yogurt cup for teaching 
these treatments to trainees has been published 
(Table 18.3) [40].

Few providers are well trained in abortion care 
internationally [52]; the lack of adequate training 
has been shown to be a barrier to safe abortion 
care and contributes to maternal morbidity and 
mortality [53]. The WHO recommends manual 
vacuum aspiration (MVA) over dilation and 
curettage for abortions as it is associated with 
decreased blood loss, need for anesthesia, and the 
equipment that can be sterilized for reuse [8]. 
Low-fidelity simulation models using latex foam 
blocks wrapped in plastic cling wrap have been 
developed to teach MVA (Table  18.3) [32]. 
Providers planning to work in lower resource set-
tings who are less familiar with this technique 
should consider simulation to reacquire these 
skills. It is also important to consider the ethical, 
moral, and cultural barriers concerning perform-
ing and teaching abortion care in particular 
health-care contexts.

Family planning is also an important part of 
the routine gynecologic care of all reproductive 
age women. Regardless of the availability of 

specific types of contraceptive methods, simula-
tion on how to address and educate patients on 
this potentially culturally sensitive topic [54] 
and how best to utilize local resources to be con-
sistent with the WHO guidelines [33] should be 
considered. Additionally, as only certain contra-
ceptive methods may be locally available, this 
could be an opportunity to work with industry 
and international partners to use simulation for 
the introduction of comparatively new and 
effective technology, such as long-acting revers-
ible contraception (LARC) [51]. Reuseable sim-
ulation training devices for many other forms of 
contraception are also available through the 
companies manufacturing these devices.

Other gynecologic conditions commonly 
encountered in any health-care setting include 
heavy menstrual bleeding, symptomatic uterine 
fibroids, adnexal masses, pelvic organ prolapse, 
and pelvic fistulae. What may be more unique to 
lower resource settings is that women with these 
conditions may often receive surgical care as first-
line therapy as conservative treatment options 
such as progesterone intrauterine devices for 
heavy menstrual bleeding or pessaries for pelvic 
organ prolapse may not be commonly available 
and the continued follow-up care needed for con-
servatively managing these conditions may not be 
feasible. There are several published, low-fidelity 
models for practicing gynecologic surgical skills 
including total abdominal hysterectomy model 
using foam and poster board [39]; cystoscopy 
model using balloon and rubber ball [55]; laparo-
scopic hysterectomy vaginal cuff closure model 
using a laparoscopic box trainer, a neoprene drink 
sleeve, and vaginal stent/manipulator [37]; laparo-
scopic sacrocolpopexy model using a laparoscopic 
box trainer, vaginal stent and a neoprene drink 
sleeve, and mesh [36]; and ureteral injury repair 
model using a plastic food container, twine, and 
pliable gel formed into ureters [38] (Table 18.3).

The American College of Obstetricians and 
Gynecologists Simulations Working Group has 
also developed low-fidelity gynecologic simula-
tors and simulation curricula that can be used for 
the above and other procedures and clinical sce-
narios in global health settings including total 
abdominal hysterectomy, total vaginal hysterec-
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tomy, colposcopy, cold knife cone biopsy, loop 
electrosurgical excision procedure, cystoscopy, 
Bartholin gland marsupialization and word cath-
eter placement, intrauterine device insertion, 
endometrial biopsy, laparoscopic salpingectomy 
for ectopic pregnancy, laparoscopic sterilization, 
and ovarian cystectomy (Table 18.3) [13].

As previously discussed, working with local 
partners and industry to develop simulation models 
and curricula may also be useful for introducing 
and teaching comparatively new surgical technol-
ogy internationally. For example, although the ben-
efits of laparoscopy in reducing the lengths of 
hospital stay and risk of perioperative infections 
may be especially critical in lower resource settings 
[49], it is still not commonly practiced at interna-
tional sites. Telesimulation is one tool that has been 
used to teach basic laparoscopic skills to providers 
in resource-limited settings, resulting in significant 
improvements in skill [56]. Telesimulation has also 
been used to successfully teach other basic surgical 
skills, such as knot-tying, to interns in lower 
resource settings [10]. Incorporation of simulation, 
including use of telesimulation, into the medical 
training curricula in international settings has the 
potential to increase the use of laparoscopy and 
other new technologies in these settings as well as 
improve basic skills.

 Summary

Simulation training in global health can be used 
to prepare providers for international experiences 
as well as for educating international providers, 
medical trainees, and mid-level practitioners’ 
fundamental obstetrics and gynecologic skills 
and for the acquisition of comparatively new 
techniques that may be relevant in those settings. 
Simulation curricula should ideally include both 
skills training and clinical scenarios involving all 
members of the health-care team. Although most 
obstetrics and gynecology simulation literature, 
especially pertaining to gynecology, have been 
developed for and studied in higher resource set-
tings, many of the low-fidelity models presented 
in this chapter can be readily adapted for lower 
resource settings. In developing simulation for 

preparation before international experiences or 
for use in international settings, it is important to 
work with local partners to consider the needs 
and resources of the particular health-care con-
text as well as take into account differences in 
health-care infrastructure and culture. The suc-
cess of using simulation to prepare for interna-
tional experiences and in developing simulators 
and simulation curricula for use in international 
settings depends on an adequate number of 
skilled instructors, training materials adapted to 
the local clinical and cultural settings, and com-
mitment from well-trained local providers.
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