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SUMMARY
Newer technologies for simulation-based education in healthcare were
developed in the last three decades. Their potential benefits include reinforcement of
conceptual knowledge, obtained from traditional methods of teaching, and acquisition
of skills, at a pre and post-graduate level, individually or as a team member.
However, the effectiveness of simulation as an educational tool in healthcare should
be clearly demonstrated to justify the effort and cost for its implementation.
The increase in the number of students, different styles of preferred learning, a
widespread culture of patient safety, a demand in high standards of clinical care
allied to constrains in healthcare professionals education are forcing a review of the
curricula in healthcare.
Obstetrics is a procedural and high hazard medical specialty. Teaching of
knowledge, skills and attitudes needed to handle the intra-partum period using real
patients is complicated and entails ethical problems. Similarly to other medical and
non-medical areas, simulation can facilitate teaching, promote learning and help
professionals involved learn how to manage critical events.
A few national or local simulation-based training programs in Obstetrics have
been developed and evaluated, in the last two decades. However, unequivocal
evidence-based effectiveness of these educational initiatives is lacking. Descriptive
papers far outnumber analytical ones and most of the studies are non-experimental.
Research that has been conducted in the field varies in the target population, goals,
setting, training programme coverage and used simulation models or technology.
Moreover, the absence of consensus on validated assessment tools challenges
evidence-based

outcomes

and

generalisability.

Additionally,

health

care

professionals’ curricula differ among countries. Moreover, research in this area is
hampered by constrains related to its complexity particularly in a clinical environment
such as that of the intra-partum period.
The Biomedical Simulation Centre of the Faculty of Medicine in Porto-Portugal
was established in December 2003. From then on, a number of educational initiatives
in pre and post-graduate education in Obstetrics has been developed.
The aim of this thesis is to evaluate the impact on learners’ clinical knowledge,
technical and non-technical skills of intra-partum simulation-based educational
programmes developed locally.
Two simulation-based training programmes, run in the simulation centre to
complement or reinforce the theoretical classes, were tested for impact on learners’
XXI
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intra-partum knowledge, at different curricular levels and healthcare professions.
Afterwards, a simulation-based team training programme in obstetrical emergencies
was conducted in the labour ward of a tertiary university hospital. Training impact on
self-perceived transferability of knowledge and skills was evaluated by assessing
attending obstetric staff. The training interface was the NoelleTM (Gaumard® Inc.
USA) birthing simulator and a patient actor. As a national pioneer initiative, the
ultimate goal is to understand the potential of this methodology in obstetrical
education in Portugal.
Chapter 1 summarises the historical and rationale for simulation-based
education in healthcare, particularly in Obstetrics. Evidence of the impact of
simulation-based education in Obstetrics, using current simulation technologies, is
described and discussed.
Currently there is a wide variety of simulation technologies and techniques
applied to Medicine, multiple simulation-based educational initiatives in healthcare
have been developed, scientific meetings have been held and international societies
have been set up.
Simulation-based instruction in Obstetrics have been implemented worldwide
as ‘national’, ‘local’, ‘individual’ or ‘team’ training programs, to be run in simulation
centres or not. Most research on their educational impact is descriptive, precluding
generalisability. The majority of studies are based on learners’ self-perceived training
impact, include small case series and are limited to a particular centre. However, the
favourable reaction of learners to simulation-based education in Obstetrics, their selfperceived usefulness, added to the possibility to detect learning needs, identify
performance mistakes and recurrent errors or organizational pitfalls in the working
practice, with positive impact on clinical practice and organization, should be
considered in the national context.
The aim and outline of the thesis are described in Chapter 2.
Chapter 3 presents the experience of Portuguese medical schools on the use
of simulation-based methods in their educational and research activities. At 2006-07
all seven Portuguese medical schools were using simulators, or simulation
technologies, in their pre-graduate education in Medicine. Medical areas with
simulation-based education included, among others, Obstetrics and Gynaecology.
Same short-term simulation-based courses in medical education, at pre and postgraduation, have been run in the areas of Anaesthesiology/ Intensive Care, Surgery
and Obstetrics. Five medical schools had a medical simulation centre but there was
XXII
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some heterogeneity in the organizational support, precluding deliberate practice in
most of them. Four medical schools reported research activity on medical simulation.
Arguments to justify the development of a national structured simulation-based
curricular program in healthcare are the rising number of medical students, growing
in medical liability and the need to standardize acquisition or maintenance of
competences for certification and re-certification.
Chapter 4 describes a randomised study evaluating the impact on intrapartum knowledge and students’ satisfaction with the educational experience of
adding a labour and delivery simulator-based training module as compared to adding
a self-study session to the pre-existing theoretical class, in undergraduate medical
curriculum. A significant increase in short-term knowledge was obtained in the group
of students submitted to the theoretical class plus an obstetric simulator-based
session. However, a significant difference in students’ knowledge was no longer
demonstrable after 12-15 days. Both groups improved their scores during this period,
but the gain only reached statistical significance in the self-study group. A faster
retention of knowledge can be possibly obtained with simulation training, but other
forms of learning can compensate for this. A significantly higher satisfaction with the
learning experience was observed in the simulation group.
Chapter 5 describes a randomised study comparing the impact on intrapartum and shoulder dystocia knowledge of attending a simulation session versus an
image-based lecture for management of normal delivery and resolution of shoulder
dystocia to midwives in training, three weeks after the theoretical class. Learners’
satisfaction with the educational experience was also obtained. A greater retention of
knowledge was obtained in the simulation-based session group. Students’
satisfaction was globally positive in both groups but overall learner satisfaction was
higher in the simulation group.
Chapter 6 presents a cohort prospective study evaluating the impact on
knowledge, technical skills, and teamwork skills experienced during real-life
situations (transferability), reported by healthcare professionals following an on-site
voluntarily simulation-based multi-professional team training course in obstetrical
emergencies. Healthcare professionals self-perceived a substantial improvement in
their knowledge and skills when witnessing real-life emergencies (transferability),
particularly relevant for obstetric nurses and for those who witness all trained
obstetrical emergencies. The utility of the course received maximum rating by a large
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majority of participants. The most frequent comment was that training should be
repeated on a regular basis and/or with other scenarios.
In chapter 7 final discussion and general conclusions are presented.
Emphasis on the main conclusions obtained from the research that has been
conducted are summarised as well as the experience obtained with the development
and implementation of simulation-based instruction in Obstetrics.
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RESUMO
Nas últimas três décadas surgiram múltiplas tecnologias de simulação
médica, aplicáveis às diversas áreas da Medicina, com finalidade educativa. Os
potenciais benefícios destas incluem a melhoria das capacidades cognitivas e a
actualização, ou mesmo aquisição, de habilidades, complementando os métodos
tradicionais de ensino, aos níveis pré e pós-graduado, individualmente ou como
membro integrante de uma equipa. Contudo, a eficácia da simulação como
instrumento educativo na área da saúde deverá ser claramente demonstrada de
modo a justificar todo o esforço empreendido na sua implementação.
O aumento do número de alunos, os diferentes estilos de aprendizagem
preferidos, a crescente preocupação com a ética e a segurança dos doentes, os
exigentes padrões inerentes à prestação de cuidados assistenciais aliados às
crescentes restrições na educação dos profissionais de saúde conduzem,
inevitavelmente, à revisão dos programas curriculares relativos à aquisição e à
manutenção de competências.
A Obstetrícia é uma especialidade médico-cirúrgica de elevado risco médicolegal, sobretudo no intra-parto. O ensino de conhecimentos ou habilidades, técnicas
e não técnicas, para prestar assistência ao parto ocasiona problemas éticos.
Similarmente a outras áreas médicas, e não médicas, a simulação pode facilitar o
ensino e proporcionar aos profissionais de saúde desenvolverem as competências
necessárias para lidarem com eventos críticos, sem colocar em causa a segurança
do doente.
Desde há duas décadas que têm vindo a ser desenvolvidos, e avaliados,
alguns programas de treino em Obstetrícia utilizando as mais recentes tecnologias
de simulação médica. Alguns foram reconhecidos para treino a nível nacional, outros
foram desenvolvidos apenas localmente, em centros de simulação ou hospitais com
afiliação universitária. A revisão da pesquisa realizada quanto à utilidade ou eficácia
destas iniciativas educativas revelou que a investigação descritiva tem ultrapassado
largamente a analítica, sendo a maioria dos estudos não experimentais.
A evidência sobre o impacto educativo dos programas de treino baseados em
simulação médica na área obstétrica torna-se particular ao local onde a pesquisa foi
efectuada. Na realidade, a investigação efectuada nos diversos centros revela
diferenças na população alvo em treino, nos objectivos educativos pretendidos, nos
locais de treino disponíveis, nos conteúdos programáticos, na estruturação dos
programas de treino e, ainda, no tipo de modelos e tecnologias de simulação
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utilizados. Além disso, a inexistência de instrumentos de avaliação validados
compromete a aferição do impacto educativo do ensino baseado na simulação
médica e consequentemente, a sua aplicabilidade em outros contextos. Acresce o
facto de que os curricula dos profissionais de saúde para atingir determinado nível
de competência diferem entre os diversos países. No entanto, realça-se que a
investigação nesta área é dificultada por constrangimentos relacionados com a sua
complexidade, particularmente nalguns ambientes clínicos como no intra-parto.
O Centro de Simulação Biomédica da Faculdade de Medicina da Universidade
do Porto, Portugal, foi inaugurado em Dezembro de 2003. A partir de então, uma
série de iniciativas educativas em Obstetrícia, aos níveis do ensino pré e pósgraduado, foram desenvolvidas.
O objectivo desta tese é avaliar o impacto nos conhecimentos clínicos e
habilidades técnicas e não técnicas do intra-parto através da implementação de
programas de treino baseados em simulação médica, desenvolvidos localmente.
Inicialmente foi avaliado o impacto sobre os conhecimentos do intra-parto nos alunos
dos cursos de Medicina e de Pós-licenciatura de Especialização em Enfermagem de
Saúde Materna e Obstétrica, após participarem em sessões de treino no centro de
simulação,

como

complemento

ou

reforço

às

respectivas

aulas

teóricas.

Posteriormente, foi implementado um programa de treino em emergências
obstétricas que decorreu na sala de partos de um hospital universitário de apoio
perinatal diferenciado, dirigido à equipa multi-profissional que presta assistência
obstétrica. No último, o impacto do treino foi avaliado prospectivamente, através da
apreciação dos participantes nos conhecimentos e habilidades inerentes ao seu
desempenho em situações reais. Os modelos de simulação utilizados foram o
simulador do parto NoelleTM (Gaumard® Inc. USA) e actores pacientes.
A implementação deste tipo de programas de treino em Obstetrícia, e sua
avaliação, representa uma iniciativa pioneira em Portugal. Deste modo, o objectivo
principal é compreender o potencial desta metodologia educativa na realidade
nacional.
No Capítulo 1 apresenta-se o resumo histórico e fundamentação para a
implementação de programas educativos baseados em simulação na saúde,
particularmente em Obstetrícia. Descrevem-se ainda os programas desenvolvidos
usando as recentes tecnologias de simulação aplicáveis à Obstetrícia com a
respectiva avaliação da eficácia, de modo a ajuizar sobre a evidência científica
existente.
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Intervenções educativas baseadas em simulação médica na área obstétrica
têm sido implementadas nalguns países como programas de treino nacionais, locais,
para treino individual ou em equipa, podendo decorrer num centro de simulação ou
em outro local. A pesquisa efectuada sobre o impacto educativo destes programas
é, sobretudo, descritiva pelo que as conclusões obtidas poderão não ser aplicáveis à
realidade nacional. A maioria dos estudos avaliam a experiência obtida num único
centro, apresentam casuísticas reduzidas e baseiam-se na percepção dos
formandos sobre determinada experiência educativa. No entanto, esta metodologia
de ensino deverá ser ponderada dado os recentes constrangimentos inerentes ao
ensino médico, a reacção extremamente favorável dos alunos, considerando-a de
grande utilidade, aliados à possibilidade desta em detectar necessidades educativas,
identificar erros de desempenho, e de outra natureza, ou falhas organizacionais e,
por isso, de ter um impacto positivo no desfecho clínico.
No Capítulo 2 são descritos os objectivos e a estruturação da tese.
O Capítulo 3 descreve a experiência das escolas médicas portuguesas no
uso de metodologias baseadas em simulação, nas suas actividades de ensino e
investigação.
No ano curricular de 2006-07 todas as sete escolas médicas portuguesas
utilizavam simuladores, ou tecnologias de simulação, no ensino médico prégraduado. As áreas médicas com ensino baseado em simulação incluíam, entre
outras, a Obstetrícia e a Ginecologia. Algumas acções de formação de curta
duração, baseadas em simulação médica, foram também desenvolvidas localmente
no âmbito da formação pré e pós-graduada nas áreas de Anestesiologia, Cuidados
Intensivos, Cirurgia, e Obstetrícia. Verificou-se a existência de um centro de
simulação em cinco escolas embora houvesse heterogeneidade quanto às
condições organizativas relativas à possibilidade de treino deliberado. Quatro
escolas estavam a desenvolver actividades de investigação em simulação médica.
Importantes argumentos consubstanciam o desenvolvimento curricular que
inclua programas de treino baseados em simulação médica no contexto nacional. A
análise quantitativa de dados oficiais revela um aumento exponencial do número de
alunos inscritos nas escolas médicas e um crescente aumento de conflitualidade
médico-legal nos últimos anos. Realça-se ainda a eventual necessidade em
padronizar a aquisição e manutenção de competências dos profissionais de saúde
em processos de certificação e re-certificação.
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O Capítulo 4 apresenta um estudo randomizado que compara o impacto nos
conhecimentos sobre o intra-parto e a satisfação dos alunos com a experiência
educativa, no ensino médico pré-graduado, após participarem numa sessão de
treino com um simulador do parto ou numa sessão de estudo, como complemento à
aula teórica.
No final da intervenção constatou-se um aumento significativo no impacto dos
conhecimentos sobre o intra-parto no grupo que frequentou a sessão de simulação
logo após a aula teórica. Contudo, não houve diferença entre os grupos após 12-15
dias. A longo prazo ambos melhoraram os seus conhecimentos mas, somente, no
grupo da sessão de estudo é que foi constatada uma evolução significativa. Deste
modo, o ensino simulado do intra-parto pode potencialmente proporcionar a
aquisição

mais

rápida

de

conhecimentos.

Contudo,

outros

métodos

de

aprendizagem poderão posteriormente compensar o nível de conhecimentos obtidos
através da simulação. Os resultados obtidos permitiram ainda constatar que os
alunos submetidos à sessão de simulação revelaram uma maior satisfação com a
experiência educativa e uma maior auto-confiança relativamente aos procedimentos
do intra-parto.
O Capítulo 5 apresenta um estudo randomizado que avalia o impacto nos
conhecimentos sobre o intra-parto e a distocia de ombros de uma sessão de treino
com um simulador do parto comparativamente a uma sessão baseada em imagens
utilizando diapositivos, nos alunos a frequentarem o curso de Pós-licenciatura de
Especialização em Enfermagem de Saúde Materna e Obstétrica, três semanas após
a aula teórica. Constatou-se um maior nível de conhecimentos no grupo da
simulação. A satisfação dos alunos quanto à experiencia educativa foi extremamente
positiva após ambas as sessões, embora seja globalmente maior no grupo da
simulação.
O Capítulo 6 descreve um estudo de coorte prospectivo que avalia a
percepção dos profissionais de saúde que voluntariamente participaram num treino
de equipa multi-profissional em emergências obstétricas, na sala de partos, no
impacto no conhecimento e nas habilidades técnicas e não técnicas inerentes ao
seu desempenho em situações reais semelhantes, vivenciadas à posteriori no ano
que se seguiu ao término da formação.
Os profissionais de saúde, médicos de Obstetrícia e enfermeiros especialistas
em Saúde Materna e Obstétrica, referiram uma melhoria substancial após o treino
nos seus conhecimentos e habilidades relacionados com o desempenho em
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situações reais de emergência obstétrica (transferência). Esta melhoria foi
particularmente realçada pelos enfermeiros e pelos profissionais, médicos ou
enfermeiros, que assistiram na sua prática clínica a todas as situações treinadas. A
utilidade do programa obteve a nota máxima pela esmagadora maioria dos
participantes. Os comentários mais frequentes sobre o treino foram os seguintes:
“deve ser repetido regularmente” e “devia incluir outras situações obstétricas”.
No Capítulo 7 é efectuada a discussão final e descrevem-se as conclusões
gerais. Resumem-se as principais conclusões resultantes da pesquisa efectuada
assim como a experiência adquirida com o desenvolvimento e implementação de
programas de treino baseados em simulação no ensino da Obstetrícia.
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ABSTRACT
Simulation-based education applied to Medicine is not groundbreaking.
However, in the late sixties of last century a new era began. Most evident in the
eighties, this step represents the emergence of an innovative generation of
simulators. Technological and computational advances of human physiology and
pharmacology have allowed the development of complex mathematical models.
These were incorporated in software programmes giving rise to the, so called, highfidelity human simulators. The most recent generation of medical simulators are
capable of autonomously respond to interventions, in pre-set training scenarios, as if
they were real patients. Currently various types of medical simulators, or simulation
technologies applied to Medicine, are available.
Concurrent with the technological development, multiple medical simulation
centres and simulation-based educational initiatives have emerged worldwide.
Moreover, scientific meetings were held and international societies were founded
with the aim of raising awareness of its benefits as an educational tool, promoting
research on the subject.
Medical areas that have been pioneers in the use of recent simulation-based
educational tools are Anaesthesiology, Critical Care Medicine and Cardiology.
However, many others promptly realized its great potential such as Obstetrics,
Gynaecology, Surgery, Radiology, Internal Medicine, among others. In fact, present
challenges facing education in healthcare include the increasing number of students,
the change in their preferred learning styles and a need to reduce the gap between
theory and clinical practice. Furthermore, a growing concern with patient safety or
ethical issues, the increase in medical liability, the high level of healthcare
professionals expertise that is required and the continuous evolution of procedures
and techniques made available in healthcare, urge for a curriculum adaptation that
should bear in mind existing educational tools.
The main goal of simulation-based techniques, or technologies, applied to
Medicine is education but as didactic interventions they should be developed
depending on learning goals. Learning goals are directly related to the level of
graduation of learners and to unique organizational education and healthcare
systems, which vary among countries.
Obstetrics is a procedural and high hazard medical specialty in which training
of skills using real patients is complicated and entails ethical problems. Additionally,
recommended standards of care by leading organizations in the field, based on
3
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confidential enquiries into maternal deaths and stillbirths, and a rise on medical
liability are forcing the introduction of simulation-based training. Consequently, some
national or local simulation-based team training courses in obstetrical emergencies
have been developed and implemented in the last two decades.
The impact of simulation-based education applied to Medicine can be obtained
through evaluation of altering on learners’ knowledge, technical skills and nontechnical skills. However, validity and reliability of assessment tools in these
domains, and consequently generalisability, are lacking.
Most of the research on the impact of simulation-based training programmes
in Obstetrics has focused on learners’ self-perceived satisfaction with the educational
experience and learners’ comfort or confidence when facing reality (transferability).
Impact on clinical knowledge, technical skills or non-technical skills has been recently
evaluated in a few studies but again the assessment tools that were used lacked
unequivocal validity and reliability, precluding generalisability. Objective clinical
outcomes have also been used to evaluate the effectiveness of simulation-based
team training in obstetrical emergencies.
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BACKGROUND
1.1 HISTORICAL OVERVIEW OF SIMULATION-BASED EDUCATION
IN HEALTHCARE
1.1.1 From military and aviation domains to healthcare.
The history of simulation-based education has centuries. The military and
aviation fields have been long-term users[1, 2]. In 1930 Edwin Link filed a patent for a
pneumatically driven aircraft simulator, the Link trainer, and opened his own flying
school in 1930 [3, 4]. Later, in the fifties, electronic controls replaced the pneumatic
systems and twenty years after, with the advent of computer technology, the aircraft
simulator achieved the beginnings of its current form[1]. With the development of
high-power computers, in the 1980's, integration of visual and haptic realism became
possible [3]. The fidelity, validity and reliability of aircraft simulators is such that they
can be used for assessment purposes and licensing[1, 5].
Simulation-based education in aviation was a major force in the transfer of
simulation technology for educational purposes to the medical field[4]. In fact, highfidelity flight simulation led to the creation of crew resource management
programmes later adapted for non-technical skills team training programs in
healthcare [2, 6]. However, as stated by Dawson et al [3], there is a crucial difference
between aviation and Medicine “medical simulation requires that someone who trains
using a simulator is able to interact with the simulated environment, while a pilot is
expected to avoid the environment”.
Education in healthcare evolved from a simple apprenticeship model to the
incorporation of scientific-based educational principles and to demanding objective
measures of competence[2, 4].
1.1.2 Human patient simulators
The modern era of simulation-based education in healthcare started with the
development of human patient simulators in the late 1960s, and accelerated in the
80s[2, 4, 7, 8]. Since then, there has been a stepwise acceptability of the use of
simulation technologies as educational tools, mostly by Anaesthesiology and Critical
Care Medicine. Today, there are several human patient simulators available in the
market. Last generation simulators look and respond automatically to interventions
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realism,

as

sophisticated

physiological

and

pharmacological mathematical models have been incorporated [7, 8].
Resusci-AnneTM (Laerdal®), created in the early 1960s, marks the beginning
of this new era of human patient simulators[2, 4, 7, 9, 10]. It was developed at the
University of Pittsburgh, Pennsylvania-United States (USA), by a team led by Peter
Safar, and designed by Asmund Laerdal, a successful Norwegian manufacturer of
plastic toys. This non-computed driven mannequin was initially used for training
mouth to mouth ventilation. Soon after, the ABC of cardiopulmonary resuscitation
training was possible. The Laerdal company only developed a higher fidelity
mannequin in the mid-1990s, the SimManTM [9, 10].
The SimOne system was one of the first electronic patient simulators
prototype, design for training in anaesthesia. This computer controlled mannequin
was developed by Stephen Abrahamson, an engineer, and Judson Denson, a
physician, at the University of Southern California, USA, in the mid-1960s[1, 2, 4, 7,
8]. SimOne was not commercialised because the computer technology was too
expensive, but it was used to help first-year anaesthesia residents learn some basic
skills [7, 8].
The HarveyTM cardiology mannequin was presented, in 1968, at the American
Heart Association Scientific Sessions by Michael Gordon, from the University of
Miami Medical School[7]. This mannequin, developed to simulate a wide spectrum of
cardiac conditions, is the earliest example of the modern part-task medical skills
trainer[7, 11].
In the 1970s Jeffrey Cooper, a bioengineer, and one of the founders of the
Anesthesia Patient Safety Foundation, aimed to identify ways to eliminate error by
studying critical events in Anaesthesiology that led to medical errors [12]. Thus, the
Anesthesia Patient Safety Foundation promoted the development of mannequin
simulators and, during the 1980s, as a consequence of the technological progress,
production of high-fidelity simulators was brought back to life by two groups in the
USA, one at the University of Florida and the other at the Stanford University [2, 7].
Both groups were motivated by the idea of a “patient safety culture”, stimulating
research into error and healthcare related skills[7].
The Gainesville anaesthesia simulator (GAS) was developed at the
University of Florida by Joachim Stefan Gravenstein and Michael Good [13]. It was
an interactive mannequin created to help anaesthesia residents acquire basic skills
and train rare or complex failures within the anaesthesia gas delivery equipment[2, 4,
6
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7, 8]. GAS was licensed to Loral Data Systems® Inc, and later it became a product of
the Medical Education Technologies® Inc (Sarasota, Florida) that renamed it as the
Human

Patient

SimulatorTM

(HPS)[7].

Concurrently,

the

Comprehensive

Anaesthesia Simulation Environment (CASE) was developed at the University of
Stanford [6]. CASE 1.2 was the first version. It included a computerized system of
virtual “vital signs” that were presented on a monitor and could be manipulated to
simulate critical events. Later, the CASE 2.0 version incorporated a model of
cardiovascular physiology and, in 1992, it was transported to Boston. The success
obtained with this innovative educational methodology led to the foundation of a
simulation based training centre, the Boston Anesthesia Simulation Centre later
renamed as the Centre for Medical Simulation [7]. A training programme, the
“Anesthesia Crisis Resource Management (ACRM)”, focusing team working skills in
critical events was developed based on the crew resource management educational
principles of the aviation model[2, 4, 7, 8, 14, 15]. Human performance assessment
in anaesthesia and its division into technical and behavioural skills emerged [2, 7].
Throughout the late 1980s and early 1990s both groups considerably improved their
patient simulators. Many other “clinical features” were incorporated and different
educational methods were introduced, having in mind the importance of assessment
of training processes.
Recently, complex mannequin simulators, sometimes named as “electronic
patients”, appeared with the development of mathematical models of human
physiology and pharmacology of drugs. This models provided the underlying
concepts of computer modelling for simulators with automatic control[4, 7]. The
ultimate computer technology applied to simulation in healthcare is virtual reality[4,
16].
Currently there is a wide range of commercially available simulation-based
technologies and simulators [4, 5, 8, 17, 18] in many medical areas other than
Anaesthesiology or Cardiology, such as

Intensive Care Medicine, Emergency

Medicine, Trauma, Paediatrics, Surgery, Dentistry, Intervention Radiology, Internal
Medicine, Endoscopy, or Obstetrics[4].
1.1.3 Birth simulators
Gardner and Raemer in a review article[19] focused on simulation in
Obstetrics and Gynaecology made a thorough description of the history of obstetric
simulators. Interestingly, obstetric mannequins are among the first simulators used in
7
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the history of Medicine. These, then known as “phantoms”, were developed in the
1600s-1900s in France, England and Germany, to teach midwives how to deliver a
baby and handle childbirth complications. Obstetric phantoms representing the
female abdomen and pelvis were made of wicker, leather, wood, rubber, female
human pelvic bones, sponges, glass or glazed earthenware. Stillborn foetuses or
mannequin babies were used to demonstrate childbirth through these phantoms. In
the eighteenth century a french midwife, Madame du Coudray created a life-sized
birthing pelvis with a baby made of cloth, allowing her to travel throughout France for
a massive midwifery teaching. This represented a remarkable change in intra-partum
care at a national level. These phantoms were subsequently improved and adapted,
depending on the educational goal, for cervical dilatation determination, episiotomy
repair or instrumented delivery training. A full-size interactive obstetric simulator
capable of simulating a vaginal birth through an electro-pneumatic device only
appeared in the 1970s, but it was not commercialized.
Currently, existing obstetric trainers include anatomical models for specific
task training of common procedures as episiotomy repair, perineal laceration repair
and amniocentesis. However, the most widely used obstetric simulators are female
human body mannequins, full or partial, combined with a life-like foetus, ranging from
low to high-fidelity[4, 19, 20].
More recent obstetric simulators have been constructed to investigate the
underline mechanisms and forces of normal birth, births complicated by shoulder
dystocia[21-23], and to assist training of forceps delivery[24, 25]. Many of them have
not been commercialized but contributions to a better understanding of physical
mechanisms of delivery were accomplished. Additionally, key models were
developed for future birth simulators. An example is the foetal distress simulator
(FDS) programme, developed at the University of Porto, that can be incorporated in a
model-driven foetal mannequin for perinatal acute care simulation-based training[26].
Furthermore, design of remote controlled mechanical devices to be incorporated into
existing mannequins have been attempted to increase realism in scenarios such as
eclampsia and post-partum haemorrhage of obstetrical emergencies simulationbased team training, [27].
Two of the more frequently used birthing mannequins are the NoelleTM,
commercialized by the Gaumard® Scientific Company, Miami, Florida-USA, and the
PROMPTTM produced by the Limbs and Things® Company, Bristol-UK[19, 20].
Obstetrical emergencies that can be taught with both simulators include shoulder
8
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dystocia, vaginal breech delivery with head entrapment and instrumented vaginal
delivery. The NoelleTM simulator also includes a post-partum haemorrhage training
package.
During the 1990s Eggert JS et al developed the NoelleTM [4, 19], a full-sized
human body birthing simulator and neonatal simulator package, incorporating a
motorized mechanical apparatus to simulate vaginal birth. Basic obstetrical
manoeuvres can be demonstrated as well as routine births or intra-partum critical
events. Basic obstetrical manoeuvres, that can be demonstrated and trained,
comprise cervical examination, Leopold manoeuvres, foetal scalp electrode
placement or artificial rupture of membranes [20]. Some models incorporate
monitoring of the mother and foetus, both before and after birth. A computer software
produces physiological-like signals that are displayed on a computer screen. This
model is classified as an instructor-driven simulator (intermediate fidelity), because
an instructor is required to adjust output parameters to reflect patient responses.
Additional interventions include fluid and airway management, ventilation of the
mother and baby.
Crofts et al[28] in 2005 assisted with the development of a high-fidelity parttask birthing simulator, designed to train shoulder dystocia management, as part of a
training

programme

named

Practical

Obstetric

Multi-professional

Training

(PROMPTTM). The PROMPTTM simulator package includes a partial female human
body mannequin representing the pelvis with articulated thighs, a full-sized life-like
foetus and a computer software programme. The pattern and degree of the traction
force applied to the baby’s head are automatically displayed on a computer screenmonitor. It is also possible to monitor the degree of the traction force by a changing
colour light device. This birthing pelvis simulator can be combined with a patient actor
to augment the realism of the scenario, creating a “hybrid simulator”[19], useful to
train communication skills with the patient [29-31]. It is permitted to objectively
assess the pattern and degree of forces applied by obstetric doctors and midwives
during

simulated shoulder dystocia scenarios[32] for the SaFE Study[33], a

randomised trial described later. Research using this simulator revealed that junior
doctors applied a significantly lower force than all other staff groups, senior doctors
and midwives, and that junior midwives applied less force than senior midwives.
When compared with traditional low-fidelity simulators, training of shoulder dystocia
management with this high-fidelity mannequin simulator was associated with a
greater likelihood of delivery and with a shorter head-to-body delivery interval[30].
9

Impact of intrapartum simulation-based training

Chapter 1

Training with the high fidelity simulator also allowed detection of errors related to
accuracy and completeness of records keeping in a simulated shoulder dystocia
scenario, at one to three weeks after training, by those trainees who achieved
delivery [34]. These results highlight the importance of simulator development in
accordance with educational goals for obstetric skills training.
1.1.4 Widespread of simulation-based education in healthcare
Alongside the development of these innovative simulation technologies,
conferences on simulation-based education applied to healthcare were organized
and societies were established[4, 7, 18]. The earliest conferences focusing on
medical simulation research were organised by the Food and Drug Administration
and the Anesthesia Patient Safety Foundation, in 1988 and 1989. The Society in
Europe for Simulation Applied to Medicine (SESAM) was established in 1994.
SESAM educational meetings occurred biannually from 1994 to 1998, and annually
thereafter. The Society for Medical Simulation (SMS) became an independent entity
in 2004. The first simulation meeting sponsored entirely by this group took place in
2006. Concurrently, many medical simulation centres were established worldwide
[19].
The Biomedical Simulation Centre of the Faculty of Medicine in Porto-Portugal
was established in December 2003. Since then, a number of simulation-based
educational initiatives have been developed in Obstetrics and other medical areas at
pre-graduate and post-graduate education in healthcare.
1.2 TECHNIQUES AND TECHNOLOGIES OF SIMULATION-BASED
EDUCATION IN HEALTHCARE
“Medical simulation” has been defined as “the creation of artificial
alternatives to clinical practice by the use of inanimate physical models, computers or
both”[16], or as “applications of simulators or

technologies that recreate the full

environment in which one or more targeted tasks are carried out for education and
training” [7] or even as “an artificial (and almost always simplified) representation of
a complex real-world process with sufficient fidelity to achieve a particular goal”[1].
Considering a broader definition, Gaba DM[35] emphasised that “simulation is a
technique - not a technology - to replace or amplify real experiences with guided
experiences, often immersive in nature, that evoke or replicate substantial aspects of
10

Impact of intrapartum simulation-based training

Chapter 1

the real world in a fully interactive fashion”. ‘Immersive’ reflects the sense that
participants have of being immersed in a task or setting as they would if it were the
real world”. In fact, there is a wide range of simulation-based techniques, beyond
available technologies, for educational purposes in Medicine.
1.2.1 Simulation models
“Medical simulator” or simply “simulator”, refers to a device or physical
object that represents a simulated patient, fully or partially[7, 35]. Simulation devices
vary in their complexity to represent real-patient situations and some modern
simulators even incorporate immediate performance feedback[5, 16].
Different models, and technologies, of simulation-based education applied to
Medicine have been used [2, 3, 11, 14, 16, 18, 19, 29, 31, 36-38]. These include
mechanical models, anatomical models, task specific trainers ("procedural skills
simulators"), human being models ("standardized patient" or “patient simulation”),
computer systems, and those that combine computer systems with other simulation
models (integrated simulators) or human being models with partial anatomical
models (hybrid simulation). Integrated simulators are divided into instructor-driven
simulators, model-driven simulators and virtual reality trainers.
Mechanical

models

are

mechanical

apparatus

to

demonstrate

the

mechanisms underlying an organic function such as lung ventilation. Anatomical
models are full or partial human body mannequins that can represent the foetus,
neonate, infant or adult. Task specific trainers are used to train specific
psychomotor skills. They often, but not necessarily, resemble anatomical areas of the
human body. Examples are intubation heads or simulators to train a specific
procedural skill, as simple wound closure or episiotomy repair. Human being
models, referred to as “standardized patient” or “patient simulation”, are patient
actors trained for the job. Their use is mainly focused on the development of
communication skills.
Computer systems vary from simple to highly complex. Computer screenbased simulation or CD-ROM based systems are inexpensive and easily portable.
Examples of these are graphic demonstrations on a computer screen of the
pharmacokinetic and pharmacodynamic processes of drug administration, and
screen-based text simulations. In screen-based text simulations the learner chooses
one of possible answers, through a stepwise text scenario. At a higher degree of
complexity, computer-based simulation can replicate aspects of the human
11
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physiology or pharmacology allowing an automatic environment-simulator interaction
through a computer interface. Integrated simulators combine full or partial body
mannequins with computerized systems, which make the mannequins to produce
physical signs and feed physiological signals to monitors. Integrated simulators come
into various levels of complexity, referred to as the degree of fidelity. “Fidelity” is the
extent to which the appearance and behaviour of the simulator, or simulated
environment, replicates the appearance and behaviour of the simulated system[39,
40]. Instructor-driven simulators (“intermediate fidelity”) combine full or partial
body mannequins with less complex computer programs. They require active
management by the instructor while running the scenario in response to
interventions. Some of them allow multiple interventions such as the NoelleTM
(Gaumard® Inc. USA) obstetric simulator. These are relatively low cost. Modeldriven simulators (“high fidelity”) combine sophisticated, full or partial body
mannequins that physically represent the patient, with computer programmes driven
by complex mathematical models of cardiovascular and respiratory physiology and
pharmacology of drugs. Computer modelling produces a real time automatic reaction
to interventions and therapies. Model-driven simulators are very costly. Both,
instructor- and model-driven simulators, can be controlled from a remote site.
Virtual reality trainers are the ultimate computer based technology applied to
medical simulation [2, 4, 16]. With the development of the haptics technology, ‘‘the
science of touch’’, incorporation of ‘‘force feedback’’ into virtual reality systems was
possible. The haptics technology creates the illusion that the user has physical
contact with the environment. It provides a sense of pushing, pulling, stretching and
spreading, that varies from structure to structure [38]. Virtual reality has been defined
as “the creation by computer of a predominantly visual environment, with or without
haptic feedback meaning with or without a physical sensation of interacting with that
environment”[16] or “Virtual reality refers to the recreation of environments or objects
as a complex, computer-generated image and haptic systems refer to those
replicating the kinaesthetic and tactile perception”[2]. Virtual reality computergenerated models are often combined with a part-task trainer. These new
technologies are becoming popular for training psychomotor skills amongst
endoscopy and surgical trainees [2, 3, 14, 16, 38, 41].
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1.2.2 Simulation environment and simulated environment
Simulation-based instruction can run at different simulation environments as
in healthcare settings, so-called “in situ”, “in house” or “on site” simulation or within a
dedicated simulation centre, so-called centres for medical simulation, [19, 20, 35, 42].
The simulated environment is the recreation of the working environment to
increase realism of training[6, 16].
Both instruction locations have advantages and disadvantages[20, 35, 42].
When it runs “on site”, training of all personnel is more feasible and procedures, local
equipment and organization might be tested, but there is a risk of limited availability
of actual clinical sites and the simulation exercise may distract from real patient care.
On the other hand, training in a dedicated simulation centre is more controlled, the
environment is available and there is no risk of distraction with real activities. Another
advantage of conducting programmes in a simulation centre is the higher quality of
audiovisual recording needed for debriefing sessions[42]. Video conferencing and
advanced networking of simulated scenarios can be conducted remotely [35].
Additionally, educational initiatives for undergraduate healthcare personnel can be
promptly undertaken and formative or summative assessments are possible, using
the OSCE methodology or other [43]. Deering SH[20] emphasised that training of
students, residents, and staff on procedures can be accomplished in a dedicated
simulation centre but, when a more realistic team approach is desired, simulation
training on the actual working place may be a better choice.
As a conclusion, it is emphasised that the wide range of available simulation
models, techniques and technologies allied to local instructor-based adaptations
envisages a multiplicity of simulation-based educational approaches in healthcare.
1.3. APPLICATIONS OF SIMULATION-BASED EDUCATION
IN HEALTHCARE
1.3.1 Educational goals in healthcare
A clear definition of the educational goals in healthcare is crucial for curriculum
development, implementation of innovative teaching methods, use of appropriate
assessment tools and research on the field[44].
Bloom's taxonomy has been widely used to describe the learning objectives
of medical education [16, 45]. Accordingly, goals in medical education have been
13
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categorised as knowledge, skills and attitudes. Knowledge is the level of acquired,
retention and retrieval capacity of factual information. It depends on the individual
psychic transformation. Technical skills or, simply, skills include the acquisition and
development of psychomotor competences. Attitudes or non-technical skills
represent those individual or team working behaviours that are used together with
medical knowledge and psychomotor competences to achieve high standards of
clinical practice[16, 46, 47].
Attitudes

or

non-technical

skills

embrace

complex

interpersonal,

intrapersonal and environmental relationships. Fletcher et al[46] in a revision of
anaesthetic literature subcategorized non-technical skills into cognitive or mental
skills (e.g. situation awareness, clinical judgement, planning, decision making) and
social or interpersonal skills (e.g. team working, communication ability,
leadership). On the other hand, Glavin et al[39] referred to the way in which an
individual interacts within a system, or organization, as human factors. In a broader
sense “Human factors are environmental, organisational and job factors, and human
and individual characteristics which influence behaviour at work in a way which can
affect health and safety”[48].
1.3.2 Educational principles of simulation
The main goal of simulation in healthcare is education by putting into practice
theoretical aspects and training of skills in an arranged clinical environment. In fact,
education through simulation can put into practice several learning theories that
share an experiential learning, such as Behaviourism, Constructivism, Social
constructivism, Reflective practice, Situated learning and Activity theory[49].
Potential advantages of using simulation-based education was earlier, in 1969,
highlighted by Abrahamson et al[50]. At the time, planning and gradual increase in
the difficulty of problems, unlimited repetition, immediate feedback and learners own
pace proceeding were pointed as key advantages. Actually, it has been increasingly
recognized that the major simulation-based educational principles are deliberate
practice, reflection and feedback[5]. Deliberate practice means a regular and
structured practice of skills over a period of time to attain, or maintain, proficiency
[36, 51, 52].
A systematic review of Best Evidence Medical Education[52] on the features
and uses of high-fidelity medical simulations that lead to effective learning, including
published literature from 1969 to 2003, concluded that high-fidelity medical
14
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simulations are educationally effective. Simulation-based education complements
medical education when used under the right conditions. Similarly to Abrahamson et
al, the most frequent described conditions necessary to improve the educational
efficacy were providing repetitive practice, integration of simulation-based
exercises into the standard curriculum, and educational feedback. A secondary
analysis of the reviewed articles[53] was carried out to evaluate the effect of hours of
practice on standardised cognitive and psychomotor learning outcomes at all
graduation levels of medical learners, from students to senior doctors, in a variety of
disciplines. The authors concluded that there seems to be a dose-response
relationship.
Integrating simulation-based exercises into the standard curriculum is another
important aspect. In a volunteer randomised trial including students from the
undergraduate adult nursing programme, it was concluded that intermediate-fidelity
simulation training added to the traditional nursing curriculum, which included clinical
practice, was a valuable tool to equip students with a minimum of clinical skills on
critical patient care situations before they use them in practice settings [40].
1.3.3 From pre to post-graduation and continuing education
The availability of various types of simulation techniques and technologies,
with different levels of complexity, requires a careful integration into the curriculum,
which should depend on the target population, educational goals and demands.
Target population is diversified as simulation-based education can be used for
acquisition of basic or advanced clinical competences, at different graduation levels,
and for maintenance of proficiency in healthcare professionals, individually or as a
team member[2, 6, 8, 11, 35, 43].
In undergraduate medical education simulation can reinforce the delivery of
knowledge and help with the development of skills to achieve competence, providing
learners with an opportunity to learn through diverse learning styles[2, 43]. Moreover,
it creates a safe learning environment, a prospect for a faster teaching, overriding a
limited number of real patients, assures the same experience to all trainees, allows
control of the training environment[3, 54], hampers live animal teaching [3] and even
allows the teaching of anatomy without using corpses[55].
Clinical skills education programmes have been based on the apprenticeship
model but opportunities for junior doctors to acquire skills in actual clinical
environments are reducing[11, 43]. Acquisition of skills before practising in real
15
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settings have been recommended by leading organizations in the field[56-58]. A
report of the Association of American Medical Colleges (AAMC) on the clinical skills
curriculum for undergraduate medical education concluded that clinical skills
education can be augmented with simulation training[58].
A medical education service using a high fidelity human patient simulator was
developed and integrated into the existing undergraduate medical curriculum at the
Harvard Medical School, by Gordon J et al in 2001, to help students acquire clinical
skills and learn the principles of respiratory physiology, Pharmacology, Cardiology,
Anaesthesiology, among other disciplines [59]. Preliminary evaluations concluded
that this educational approach was highly accepted by both preclinical and clinical
students as it seemed to help them understand and retain more efficiently complex
information than with traditional methods. Concurrently, Nackman G et al[60]
developed and implemented a high fidelity simulator-based teaching programme
focusing on the diagnosis and management of a patient in shock, to be delivered to
senior medical students during their surgery clerkship. The authors found that the
simulator module was the only independent factor that modelled students’
performance when compared to other factors such as hospital setting, time of the
year and prior students’ grades.
Overall, healthcare personnel curricula must be reconsidered because of an
existing theoretical overload and a need to reduce the gap between theory and
practice. Additionally, growing concerns with ethical issues and patient safety
together with demands of high standards of clinical care and an increase in medical
liability implies a rethinking of healthcare delivery quality and educational standards.
Due to patient safety concerns there is a growing pressure for alternatives to
real patient-based learning, where management of errors are allowed to develop
fully, mainly during post-graduation programmes, continuing medical education [14,
16, 36, 61] and high hazard medical areas as Anaesthesiology[35, 54]. Moreover,
reports of errors in the healthcare system have been published highlighting the need
to develop and implement strategies to avoid them [62, 63].
In the 1970s a series of aircraft accidents involving human error led to the
development of an innovative educational intervention that was extended to all crew
members, the Crew Resource Management (CRM) programme [39]. The
programme focused on non-technical skills training, providing management principles
to diminish human error. CRM principles included flight crew ability for a safe and
satisfactory behaviour in the domains of cockpit authority, coordination and
16
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cooperation, communication, collective decision-making, human error and conflict
management, stress and workload management, attention, vigilance and monitoring.
The first application of CRM principles in Medicine was undertaken by Gaba
DM et al[12, 14, 39]. The Anaesthesia Crisis Resource Management (ACRM)
course was a simulation-based training environment, CASE 1.2 version, design to
instruct anaesthetists on the use of CRM principles to manage crises scenarios in the
operating theatre [6]. Afterwards, training programmes based on the principles of
crisis resource management were implemented in a variety of other high-hazard
medical specialties as Emergency Medicine, Neonatology, and cardiac resuscitation
teams[12].

Simulation-based

teamwork

training

and

development

of

inter-

professional communication skills are also having an increasing attention from
medical schools, as part of patient safety and quality enhancement efforts[64]. In
fact, undergraduate medical and nursing students might benefit with the introduction
of inter-professional team working simulation-based exercises in their clinical
curricula, as these seem to be a powerful learning experience[65, 66].
1.3.4 Learning and examination simulations: formative versus summative
assessment
Development of objective assessment tools is central for the teaching-learning
process as well as for the validation and reliability of competence levels.
George Miller [45] stated in a review paper on the assessment of clinical
skills/competence/performance, that “no single assessment method can provide all
the data required for judgement of anything so complex as the delivery of
professional services by a successful physician”. He suggested a pyramidal shaped
framework within which assessment might occur. From the base to the top, there
must be assurance that the learner “knows” what is mandatory. Then assessment
should measure learners’ ability to acquire, analyse and interpret information using
the accumulated knowledge, to proceed with clinical reasoning “know how”
(competence). Higher complexity assessment instruments are needed to evaluate
learners’ “show how” to do it (performance) and how he will function in clinical
practice “does” (action). Miller emphasised that “while it may be reasonable to
assume that either action or performance implies achievement of the more basic
elements (knowledge and competence), measurement of the infrastructure cannot be
assumed to predict fully the achievement of the more complex goals”.
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The most common assessment tools in healthcare are written tests, oral
examinations and direct observation of performance with real patients. However, it is
well recognized that traditional assessment has limitations as it cannot fairly measure
clinical skills. Moreover, written tests can use open-ended, “true-false” or multiple
choice questionnaires, essay questions, key feature questions or extended matching
questions[67].
The Accreditation Council for Graduate Medical Education (ACGME)
established, in 1999, the requirement for graduate medical education programmes to
assess residents’ competences in six areas, across all specialties: medical
knowledge, practice based learning and improvement, patient care, interpersonal
skills, professionalism and systems-based practice[68]. The need for programmes to
develop dependable measures for assessing attainment of core competences was
emphasised.
Given the possibility of controlling the training environment, simulation-based
education allow standardization of assessment of clinical competences. Assessment
can be formative, if it aims to help learners to reflect upon their strengths and
limitations, or summative when a pass/fail decision is made. The formative
assessment is an essential component of deliberate practice but pressure is being
exerted on the healthcare simulation community to become involved in summative
assessment, distinguishing between “learning simulations” and “examination
simulations” [5, 69]. Through examination simulations specialty boards and
credentialing organizations might develop objective metrics to support decisions
regarding qualification and re-qualification of candidates [3].
Simulation-based examination methods for students graduation licensure were
introduced in all United States jurisdictions as part of the United States Medical
Licensing ExaminationTM (USMLETM)[70]. Used assessment tools are multiple choice
questions focusing on the concepts of basic science, a computerized multiple choice
question test combined with a standardised patient exercise to evaluate clinical
knowledge and patient centred skills as data gathering and communication skills, and
finally multiple choice questions of computer based case simulations to measure
clinical knowledge integration with science reasoning.
Simulation-based assessment approaches of clinical competence that have
been developed include the “Objective Structured Clinical Examination (OSCE)”
[71, 72], the “Objective Structured Assessment of Technical Skill (OSATS)” [73]
and the “Anaesthetists’ Non-technical Skill (ANTS) system prototype” [47].
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The OSCE[71, 72] was designed to overcome many of the disadvantages of
the traditional examination. Learners rotate round a series of procedural and question
stations in order to build a stepwise clinical judgment on a time control approach.
Students’ knowledge, clinical skills and behaviour are assessed through a pool of
multiple-choice questions added to a performance checklist. Used simulation models
comprise low fidelity simulators, part task simulators and simulated patients[5]. The
OSCE has been applied as a formative or summative assessment tool of clinical
competence to undergraduate medical students, physicians undergoing licensure
examinations, residents [74] and undergraduate nursing students[40].
The OSATS[73] was developed to assess surgical trainees technical skills. It
combines a pool of surgical tasks, from simple to advanced, in a standardized
manner allowing the assessment of students’ skills through a predefined scoring
system, using checklists that are specific to the operation or task and a global rating
scale.
With the belief that non-technical skills, or human factors, are critical for good
anaesthetic practice, Fletcher G et al [47] developed a behavioural marker system
prototype named as the “Anaesthetists’ non-technical skill (ANTS)”. This system
prototype comprises four major categories, which are further divided into fifteen
elements: situation awareness, decision making, task management and team
working.
Although simulation-based methods provide a stable and consistent
environment for assessment of individual or team clinical competence, objective,
feasible and reliable outcome measures such as performance checklists and rating
scales need to be developed and validated [5, 16, 42, 45, 72, 73, 75]. “Time to
action” is an objective assessment tool to evaluate patient care competence. In a
high fidelity simulation-based exercise it was able to differentiate novice from
experienced Emergency Medicine residents (construct validity) [76]. However, it is
recognized that other underlying aspects of patient care as data gathering,
integration of diagnostic information, implementation of a management plan,
competent performance of procedures, the ability to prioritize[76], non-technical
skills[77] or team behaviour when managing critical events[78] are more complex to
measure, even within a simulation controlled environment.
Summarising, the diverse applications of simulation in healthcare were
categorized by Gaba DM in 11 dimensions[35]. These include: (1) Purpose and
aims of the simulation activity (e.g. education, performance assessment,
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research); (2) Unit of participation in the simulation (e.g. individual, team ‘single
discipline’ or ‘multidisciplinary’, work unit, organisation); (3) Experience level of
simulation participants (e.g. university, initial professional education, residency,
continuing education and training); (4) Health care domain in which the simulation
is applied (e.g. primary care, in-hospital ward); (5) Health care discipline of
personnel participating in the simulation (e.g. nurses, physicians); (6) Type of
knowledge, skill, attitudes or behaviour addressed in simulation (e.g.
conceptual understanding (knows), technical skills (knows how, shows how, does),
attitudes and behaviours, teamwork); (7) Age of the patient being simulated (e.g.
neonates, adults); (8) Technology applicable or required for simulations (e.g. role
playing, standardised patients, computer screen, mannequin based, electronic
patient, virtual reality, replica of clinical site, video capture); (9) Site of simulation
participation (e.g. dedicated laboratory, actual work unit or 'in situ' simulation,
mobile simulation); (10) Extent of direct participation in simulation (e.g. remote
viewing with no interaction, with verbal interaction (videoconference) or with handson interaction using a haptic surgical trainer, direct on-site hands-on participation,
immersive participation); (11) Feedback method accompanying simulation (e.g.
automatic feedback by the simulator, instructor critique of records of prior simulation
sessions, real time critique using pause and restart or real time mentoring, video
based post-hoc individual or group debriefing).
1.4 RATIONALE FOR SIMULATION-BASED EDUCATION
IN OBSTETRICS
The diverse applications of simulation-based education in healthcare,
categorized by Gaba DM[35], previously described, can be applied to Obstetrics.
Knowledge and skills necessary for obstetric management using real patients
create ethical problems, at all graduation levels. Moreover, recommended standards
of care and a rising in medical liability, are forcing the introduction of simulationbased training to personnel who provide obstetric care[79-83].
Macedonia et al[84],2003, in an article called attention to the potential role of
medical simulation in Obstetrics and Gynaecology, considering the establishment of
a simulation-based curriculum by the National Capital Consortium Residency
Program, in the United States, accordingly with the educational objectives of the
Council on Resident Education in Obstetrics and Gynaecology. The authors
developed and implemented an Obstetrics residency simulation-based training
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programme to be run in a simulation laboratory, using the NoelleTM simulator and
simulated patients. It covered training on spontaneous vaginal delivery, perineal
laceration repair, McDonald cerclage, assisted vaginal breech delivery, low forceps
delivery and caesarean delivery. Based on this experience the authors’ concluded
that simulation has the potential to improve education, assessment and certify
competence.
A review paper on the use of simulation as a training tool in Obstetrics and
Gynaecology, by Johannsson H et al[85], 2005, highlighted the fact that training
opportunities have decreased due to the reduction of working hours in training of
junior doctors, by the European Working Time Directive, and patient safety issues.
The authors underlined that simulation-based education should be incorporated into
current programmes to overcome these problems being thus helpful for the transfer
of knowledge, for the practice of diagnosis reasoning, and for training both simple
and more complex skills such as surgical skills. It could also allow for emergency drill
training as well as human factors and team work skills. Smith TS et al[86] also
pointed a number of arguments for integrating simulation into obstetric anaesthetic
training programmes. Again, limited training opportunities were emphasised allied to
ethical issues on gaining competence by practising on patients, the ability to
rehearse common and uncommon clinical situations with serious consequences and
the possibility to train multidisciplinary care. Multidisciplinary simulation-based
educational approach afford the opportunity for obstetricians, midwives and
anaesthetists to learn together, share experience and to appreciate the importance of
working as a co-ordinated team[87].
In the United Kingdom, Confidential Enquiries into Maternal Deaths (CEMD)
and into Stillbirths and Death in Infancy (CESDI) were implemented in 1952 and
1992, respectively, in order to monitor maternal, foetal (from 20 weeks postconception ) and infancy (until one year of age) deaths[88]. Their main aim is to
identify avoidable causes of mortality and to recommend improvements in clinical
care and service provision. These enquiries are completed in case of maternal and
neonatal adverse outcomes. Obtained data is analysed, and corrective actions are
proposed, in regular reports. However, reports have systematically highlighted poor
outcomes associated with substandard care, pointing poor communication and poor
team working within multi-professional obstetric teams as leading causes of
potentially avoidable maternal and perinatal mortality[89]. Consequently, structured
simulated training sessions of skills drills to train obstetric staff in the management of
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obstetrical emergencies as shoulder dystocia, major maternal haemorrhage, cord
prolapse, and vaginal breech delivery, have been mandated by the Maternity Clinical
Negligence Scheme for Trusts (a UK NHS insurance in which maternity hospitals
with guidelines, a high standard of training, and audit have a discount in liability
premiums)[89, 90]).
Similarly, analysis of cases involving infant death or injury during delivery led
the Joint Commission on Accreditation of Healthcare Organizations to recommend, in
a Sentinel Event Alert from 2004[91], training in teamwork skills and clinical drills for
staff preparedness in high risk events such as shoulder dystocia, maternal
haemorrhage, emergency caesarean delivery, and neonatal resuscitation.
Therefore, several structured multidisciplinary team training programmes in
Obstetrics have been developed and implemented during the last two decades at a
national basis or locally, to be run in simulation centres or in the workplace “inhouse”[19, 92]. Landmarks for multidisciplinary obstetric training courses are the
Advanced Life Support in Obstetrics (ALSO®) of the American Academy of Family
Physicians, later adopted by the College of Family Physicians of Canada, the
Managing Obstetric Emergencies and Trauma (MOET) and the Multidisciplinary
Obstetric Simulated Emergency Scenarios (MOSES) in the United Kingdom, the
Advances in Labour and Risk Management (ALARM) and the Managing
Obstetrical Risk Efficiently (MOREOB) of the Society of Obstetricians and
Gynaecologists of Canada[19].
Local “in-house”, or “on-site”, multidisciplinary training programme named as
obstetric emergency drills have been recommended in the UK[93, 94]. Obstetric
emergency drill (“fire drill”) has been defined as a scenario-based training in
obstetrical emergencies conducted in real time, in the normal working environment,
without prior knowledge of the staff involved [93]. Previous experience revealed that
on-site simulation can identify and correct potential deficiencies in the care of
patients with eclampsia, or other rare obstetric crisis events, and test emergency
systems[94]. Moreover, a significant reduction in the incidence of massive primary
postpartum haemorrhage was obtained in an Irish hospital through updating
guidelines and development of practice drills on a regular basis [95].
Rationale for simulation-based education in Obstetrics is summarised in Table
I (Appendix, page 111).
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1.5 OBSTETRIC SIMULATION-BASED TRAINING PROGRAMS
1.5.1 Research paradigms
Beyond the necessary adjustments to the curricula, due to new training
demands, scientific evidence on the impact of simulation-based training in Obstetrics
using innovative techniques and technologies became necessary to evaluate the
educational potential and effectiveness of this approach.
Black RS et al[92] in a systematic review of papers published in 2003, that
described or evaluated any form of drill or training in acute obstetrical emergencies
run in the labour ward environment involving any personnel, excluding those from
developing countries, concluded that few training programmes had been described
and even fewer evaluated. Only six descriptions of training programmes were found.
Four papers included an evaluation of such programmes based on questionnaires to
participants. No studies were found comparing one form of training with another and
none, at the time, looked at objective measures of improvement in the management
of obstetrical emergencies, either by observation of subsequent management in real
emergencies, or by assessing training impact on clinical outcome.
Research paradigms on the impact of simulation-based education in
healthcare have been proposed by Bradley et al [49]. The ‘Scientific research’
paradigm is concerned with validity and reliability, and seeks generalisability so that
the obtained results from a sample can be applied to the whole population. On the
other hand, the ‘Interpretative research’ paradigm is focused on what the learners
feel about simulation, what they think they have learnt, and what enables or disrupts
that learning. In this perspective the concepts of validity, reliability and
generalisability have to be reconsidered in terms of completeness, trustworthiness
and transferability. Transferability means the application of ideas from one context to
a different context.
Evidence on the educational or clinical impact of simulation-based instruction
is clearly dependent on pre-defined goals and on validity and reliability of
assessment instruments. Validity can be investigated through its several varieties
including construct validity, content validity, concurrent validity, face validity and
predictive validity[96]. These varieties encompass, respectively, the discrimination
between various levels of expertise, the ability to measure the domain including
knowledge, skills or attitudes that are supposed to be evaluated, correlation of the
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results with the gold standard for that domain, and ability to reflect real life
performance or predict future performance.
The most common approach for assessing the impact of simulation-based
educational interventions in Obstetrics has been based on the levels proposed by
Donald Kirkpatrick's[1, 97], a professor of marketing. Kirkpatrick[98] described four
levels, from the simpler to the more complex: level I – reaction (measurement of
satisfaction with the educational experience); level II – learning (measurement of
learning); level III – behaviour/transfer (measurement of behaviour change); and
finally, level IV – results or value to the organization.
Evaluation of the impact of training programmes based on the first Kirkpatrick
level is meant to include some form of assessment of participants’ satisfaction with
the programme, participants rating about the educational experience and their
suggestions to improve the experience. The second level implies some form of
measurement of alterations in participants’ knowledge, skills or attitudes. The third
level is obtained through measurement of modifications in participants’ behaviour in
the actual clinical setting. At last, the fourth level intends to determine alterations to
the organization system and influence on clinical outcomes.
1.5.2 Evidence on the impact of training programmes
Existing research evaluating the impact of simulation-based training
programmes in Obstetrics have used a variety of outcome measures, including all
Kirkpatrick levels:
- Participants reaction to the training (Kirkpatrick I);
- Impact on clinical knowledge (Kirkpatrick II);
- Impact on technical skills (Kirkpatrick II-III);
- Impact on non-technical skills (based on CRM principles - Kirkpatrick II-III);
- Impact on clinical outcomes (Kirkpatrick IV);
- Identification of performance mistakes or recurrent errors;
- Identification of organizational pitfalls in working practice.
Assessment strategies have been focused on educational outcomes, on
clinical outcomes and, sometimes, on both. Moreover, evaluation can be focused on
learner’s self-perceived impact of training or not.
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Based on Gaba DM[35] dimensions for applications of simulation in
healthcare, development of innovative simulation-based training programmes in
Obstetrics, with research evaluating their impact, are described accordingly to the
“Unit of participation in the simulation” as: simulation-based ‘individual’ training
programmes in Obstetrics and simulation-based ‘team’ training programmes in
Obstetrics. Training programmes are called ‘individual’ if they were developed to
train an individual at a time. In fact, individual training might be designed to develop
teamwork skills using a team of actors[99-101].
Implemented simulation-based training programmes in Obstetrics with
description of programme coverage and used simulation models, and with research
evaluating their impact, excluding those in developing countries, are described in
Tables II-VI (Appendix, pages 113-31). Target population, goals and programme
coverage are summarised in Table II for ‘individual’ programmes and in Table IV for
‘team’ programmes. Used training models to run ‘individual’ programmes are also
included in Table II. Didactic topics and models used to run ‘team’ training
programmes are summarised in Table V. Finally, research evaluating the impact of
training is described in Table III for ‘individual’ programmes and in Table VI for ‘team’
programmes.
1.5.2.1 Simulation-based ‘individual’ training programmes in Obstetrics
For a better understanding of ‘individual’ educational goals in Obstetrics it is useful
to recall Miller’s[45] pyramidal framework, previously described, as it systematizes
the learning steps necessary to achieve clinical competence and performance.
Initially the learner must ‘know’ what is mandatory, afterwards he must be able to
acquire, analyse and interpret information using the accumulated knowledge (‘know
how’ or competence), in the next step he must ‘show how’ to do it (performance),
and finally he must be able to apply it in clinical practice (‘does’ or action).
Obstetric simulation-based ‘individual’ training programmes to complement
traditional teaching during medical licensure[102-104] or Obstetrics and Gynaecology
residency training[99-101, 105-107], to improve students’ confidence in obstetric
skills[102], students’ knowledge on basic intra-partum care[104] or learners’
competence and detection of learning needs[103, 105-107], were developed and
evaluated by Jude et al[102], Deering et al[103, 105-107], Postner et al[104],
Goffman et al[99, 100], and Fisher et al[101].
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A prospective case-control study including medical students from four different
rotations in their Obstetrics and Gynaecology clerkship was undertaken[102]. The
main goal was to compare students’ self-reported confidence in their skills to perform
vaginal deliveries, before entering the labour suite, on an intervention group, that
attended to the usual labour and delivery lecture plus a simulation-based delivery
session, with a control group, without the simulator training. Obtained results shown
that those medical students who practised in the simulator reported a higher level of
confidence in performing most portions of a vaginal delivery with minimal supervision
or independently.
Another

prospective case-control study was conducted [103] to evaluate

medical students’ comfort with basic obstetric procedures by adding a simulation
training session to the traditional curriculum. Three rotational groups of students that
received the standard curriculum on basic labour management were compared with a
rotational group of students that received the traditional programme plus a
simulation-based delivery session with demonstration of basic obstetric procedures.
Traditional curriculum on labour management comprised didactic lectures and
teaching on the actual labour ward.

Students were asked to complete a

questionnaire at the end of each rotation to score on their conceptual knowledge and
comfort with basic obstetric procedures. Results revealed that adding a training
session on labour management with an obstetric birthing simulator improved medical
students’ self-reported comfort and understanding of basic procedures as compared
with standard instruction alone. These conclusions led to the implementation of a
similar simulation-based training for all medical students who rotate in the hospital.
More recently, the impact on medical students’ knowledge on the definitions,
risk factors and management decisions relevant to basic intra-partum care after
participating in a simulation-based workshop, to complement the traditional didactic
lectures, was evaluated in a cohort prospective study conducted by Postner et
al[104]. Students’ knowledge on the subject significantly improved when comparing
pre to post-training test scores. Moreover, a subgroup of students highly scored the
quality and appropriateness of the training. The authors concluded that simulation
can be a useful adjunct to the education of medical students in Obstetrics.
A randomised trial to determine if simulation-based training improves
Obstetrics and Gynaecology residents’ competence in the management of shoulder
dystocia was conducted[105]. Residents were randomly assigned by year-group to a
training session on shoulder dystocia or to a control group with no specific training.
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Participants from both groups were tested two weeks after training on a standardized
shoulder dystocia scenario. Obtained results support the belief that simulation
training improves residents’ competence in the management of shoulder dystocia.
Moreover, the addition of a blank delivery note after the testing scenario allowed the
identification of deficiencies in documentation[106]. The authors highlighted that
instruction on this might be necessary during residency programme. Later, the same
group of investigators have conducted a prospective cohort study to determine if
simulation-based training improves residents’ competence in the management of a
simulated

vaginal

breech

delivery[107]. Without

previous

notice,

residents

participated in a simulated scenario of a term vaginal breech delivery. Then, they
received a simulation-based training session on vaginal breech delivery. Two weeks
later they were submitted to a similar simulated scenario. Trainees’ pre and posttraining performances were compared. Likewise to previous results obtained for
shoulder dystocia management, the authors concluded that simulation training
improved residents’ performance in the management of a simulated vaginal breech
delivery, supporting the use of mannequins to train these skills.
In line with Deering et al research, a prospective cohort study has been
conducted by Goffman D et al[99, 100] to evaluate whether a simulation-based
education programme on shoulder dystocia, team performance and documentation
would

improve

residents’

and/or

attending

physicians’

technical

and/or

communication skills[99] and completeness of delivery notes[100]. Without advice,
participants were submitted to a simulated shoulder dystocia followed by a debriefing
session plus a lecture on the subject, documentation and a review of the digital
records of the simulations. Simulated shoulder dystocia scenarios were repeated at 7
to 183 days after the training. Performance and completeness of delivery notes in
both scenarios, before and after participating in the educational session, were
compared. The authors concluded that simulation-based training improved physician
performance in the management of a simulated shoulder dystocia. A proposal to
incorporate simulation training into the Obstetrics and Gynaecology residency
programme was made. It was emphasised that although a significant improvement in
the quality of documentation was obtained after training, notes were still suboptimal.
The use of standardized delivery notes might overcome inappropriate documentation
of shoulder dystocia.
Subsequently the same group of investigators, from the Albert Einstein
College of Medicine/Montefiore Medical Center, published a randomised study[101]
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to evaluate simulation-based education effectiveness for teaching eclampsia and
magnesium toxicity management to Obstetrics and Gynaecology residents, as
compared to lectures. All residents’ from the centre were randomised by year in three
educational intervention groups: simulation session followed by lecture, simulation
only and lecture only. The simulation session consisted in a 15-minute hands-on
training with video record and debriefing, using actors and a simulator display of
maternal and foetal vital signs. The lecture session consisted in a 45-minute
classroom instruction to 25 students. Simulated scenarios to evaluate residents’
performance were conducted three to four months after the interventions.

The

authors concluded that simulation based training was superior to traditional lecture
alone for teaching crucial skills to manage eclampsia and magnesium toxicity. Again,
it was emphasised that simulation training should be integrated in residency training
programmes.
1.5.2.2 Simulation-based ‘team’ training programmes in Obstetrics
National simulation-based team training programmes in Obstetrics have been
implemented[108-113]. The Advanced Life Support in Obstetrics® (ALSO®) course, a
national programme to enhance obstetric emergency skills in clinicians who provide
low-risk and/or low-intervention maternity and to support maternity care practice, was
set up in the United States in1991[108]. This programme had been implemented
outside the United States, since 1996, in more that 24 countries[114, 115] including
in developing countries as the Haiti, Paraguay and Ecuador[109, 114, 115].
In 1997 the College of Family Physicians of Canada acquired the exclusive
rights to implement the ALSO® course in Canada to attain more uniform practices
across

the

country[110].

Concurrently,

the

Society

of

Obstetricians

and

Gynaecologists of Canada also recommended a similar obstetric emergency
management course, called the Advanced Labour and Risk Management (ALARM),
with the main aim of presenting in an effective way the guidelines of best practice on
intrapartum. The ALARM program evolved into the ALARM International and
Managing Obstetrical Risk Efficiently (MOREOB) programmes[116]. Both, the ALSO®
and ALARM programmes, cover similar content and are supported by family
physicians and obstetricians. The MOREOB is a continuous multidisciplinary
programme conducted within the hospital setting every three-year, focusing and
promoting a patient safety culture within the obstetric environment.
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Trainees’ first reactions with initial experiences of the ALSO® programme were
extremely positive. When surveyed at the end of the course, participants reported an
increase in their level of comfort in the management of obstetrical emergencies[108,
117] and a greater intention to continue maternity care[108]. When comparing pre to
post-training, a significant higher comfort with obstetrical emergencies was also
reported at 6 months and a year after the course[117]. Importantly, at one year a
significant change in practice patterns was noticed as more trainees performed
vacuum-assisted vaginal delivery, and other obstetric procedures. ALSO® has been
given at the University of Miami since 2002, as a requirement for Family Medicine
residents, and from 2004 for Obstetrics and Gynaecology residents[118]. In a pilot
study, to assess the utility of the course for Obstetrics and Gynaecology first-year
residents a significant improvement on residents’ test of knowledge scores was
obtained after training. Additionally, participants reported feeling more confident and
prepared after the course. The authors concluded that the course is an effective
educational tool in Obstetrics and Gynaecology residents orientation[118].
Considering the conclusions of the Confidential Enquiries into Maternal Deaths
(CEMD) and into Stillbirths and Death in Infancy (CESDI) which pointed out in that
suboptimal care had been identified in 78% of intra-partum stillbirths and highlighted
the fact that in at least

50% of these cases better care would have made a

difference, the Royall College of Obstetrics and Gynaecology has decided to develop
a training programme for teaching advanced skills to specialist registrars and
updating other senior clinicians[111]. Started in 1998, the Managing Obstetric
Emergencies and Trauma (MOET) course covers obstetrical emergencies training,
adult life support and trauma. Trainees’ feedback with the MOET experience was
obtained just after running the first two courses[111]. The vast majority of participants
highly scored the programme, positively commented on the course but felt that it was
‘rushed’. A long-term questionnaire was posted ten months after the first course and
four months after the second to evaluate participants’ self-perceived management in
actual emergencies they had in the interim period. Those participants that answered
reported to have managed better some obstetrical emergencies, described in Table
VI (Appendix, pages 125-31).
Likewise the ALSO® course, the MOET course has been implemented in
developing countries from 2000, such as Bangladesh[112] and Armenia[113]. At First
MOET courses in Bangladesh[112] and in Armenia[113] were directed to 9 and 8
obstetric doctors, respectively. Preliminary evaluations of these educational
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experiences were conducted. In both countries participants’ knowledge before and
after the course was obtained through the same series of scenario-based questions.
All candidates showed an overall improvement in their knowledge scores. Again,
short-term trainees’ feedback about the course was highly scored and positively
commented but it was considered ‘rushed’.
Local simulation-based team training programmes in obstetrical emergencies
have also been developed, and evaluated in the USA[119-123], UK[85, 89, 124],
Denmark[125] and Israel[126]. The main aims of these programmes were to
complement residency training programmes and/or detect training needs[119, 121,
126] and/or train multi-professional or multidisciplinary teamwork skills to ameliorate
obstetric care[89, 120-126].
A simulation-based training program for Obstetrics and Gynaecology residents
and Family Medicine residents was developed at the Template College Clinical
Simulation Centre, Texas[119]. The training was voluntary, during the first three
months of the academic year, covering common obstetrical emergencies. Residents’
self-perceived effectiveness of training was obtained through an online survey. The
majority of those who responded reported that the experience was very positive as it
contributed to the completeness of their education, increased their interest in
developing clinical competence and might improve management of stressful
situations and leadership skills. Educators concluded that simulation-based training
early in the curriculum can stimulate residents’ interest and awareness in learning
key skills for Obstetrics and Gynaecology emergency events.
A simulation-based curricular unit to teach team training in crisis events to
obstetric residents and midwives was run, between February 2004 and April 2006, at
the Israeli Centre for Medical Simulation[126]. Common and recurrent management
mistakes of labour and delivery teams involved in obstetrical emergencies were
registered using a standardized checklist of actions. Trainees’ feedback on the
usefulness and satisfaction with the educational experience was obtained at the end
of the course. Additionally, residents were asked to repeat the sessions at least 6
months after their training to evaluate long-term skills retention. This experience
revealed that a simulation-based curricular unit can identify management mistakes in
labour and delivery care that need to be introduced in curricular residency training
programmes. Accordingly, trainees emphasised the importance of hands-on practice
given the considerable discrepancy between theoretical knowledge and practical
skills. Long term evaluation of performance of residents revealed skills retention.
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Another simulation-based educational project was developed at Stanford
University, The OBSim Simulation Course, with the main aim to implement a
curricular unit to teach team training to obstetric residents, based on crisis resource
management (CRM) principles[121]. The course was run at the Center for Advanced
Pediatric and Perinatal Education. Assessment of only the obstetric residents was
undertaken to determine whether simulation can identify performance deficits on
obstetric catastrophic events. Recurrent performance errors were identified and
classified using a “hazard score”, which depends on their severity and frequency. A
post-course survey evaluated participants’ perception of the simulated environment
and scenarios. It was concluded that simulated obstetric crises training can identify
performance deficits of residents with subsequent development of focused teaching
modules. Participants reported that the simulation course allowed them to learn new
skills and that these new skills could be transferred to a real environment. The
majority rated the experience as excellent.
Mandatory

multi-professional

simulation-based

training

programmes

in

obstetric skills, to be run in local maternities, were implemented at the Southmead
hospital, Bristol, UK[89] and at the Copenhagen University hospital, Denmark[125].
A mandatory annual multi-professional training in Obstetrics was implemented
at the Southmead hospital in 2000 having as target audience all midwives and
obstetricians working for the maternity unit[89]. Training courses are scheduled every
two months and new members of staff are required to attend the following available
course. A retrospective cohort study was conducted comparing pre-training (two
years) neonatal outcomes with post-training (three years) [127]. Term, cephalic
presenting singleton infants were included. Those born by elective caesarean were
excluded. Obtained results revealed a significant improvement of neonatal outcomes
following the introduction of the training course, by a reduction in the rates of 5minute Apgar scores≤6 and a decrease of infants with hypoxic ischemic
encephalopathy. The management of births complicated by shoulder dystocia, and
related neonatal outcome, before (four years) and after (four years) training was also
evaluated[128]. Again, results demonstrated a favourable impact of training on
clinical outcomes as a significant reduction in neonatal injury at birth complicated by
shoulder dystocia was detected. Based on these experiences, a training package
was created to improve the management of obstetrical emergencies and clinical
outcomes, in other clinical settings around the world, the Practical Obstetric Multiprofessional Training (PROMPT)[129].
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Other mandatory simulation-based multi-professional obstetric skills training
programme was implemented at the Copenhagen University hospital [125]. Two
training sessions were run for all health care obstetric staff. In the first session,
participating staff included doctors, midwives and auxiliary nurses, while in the
second one staff of doctors, midwives, auxiliary nurses and nurses took part. Before
attending the training, just after and 9-15 months following training, participants selfperceived confidence and stress levels at some procedures were registered through
questionnaires. A written test of knowledge of skills on basic neonatal resuscitation
was also administered, at pre and twice post-training. The test included seven or
eight short cases, based on the clinical scenarios, followed by three to six questions.
An additional long-term questionnaire was administered to obtain information on how
individual work routines were influenced by the training. Following each training
session, data on self-perceived need for organizational changes in working practice
was collected. Information from the Danish Medical Birth Registry was reviewed to
analyse changes in clinical diagnosis, and from the hospital administration to quantify
variation on midwives’ sick leave. The vast majority of the respondents had a positive
attitude toward the training program and reported that the training had a positive
influence on their work. The management of three of the four trained emergencies
was considered less stressful and less unpleasant to perform after the training.
Participants’ confidence significantly improved for all the trained skills. Compared
with pre-training, written test scores increased significantly at the early post-test.
There was a significant reduction in the written test scores at late post-test when
compared with early post-test but at the late post-test scores were still significantly
higher than at the pre-test. Importantly, after training there was a need for
organizational changes in the department and these changes were implemented.
Interestingly, sick leave amongst midwives diminished significantly during the study
period. Summarising, results revealed that the implementation of a mandatory
simulation-based program showed a positive impact on individual and organizational
levels.
Concurrent multidisciplinary simulation-based training courses in obstetric
crisis events were implemented to ameliorate teamwork skills, based on CRM
principles [85, 120, 123, 124, 130].
The Harvard Centre for Medical Simulation and the Controlled Risk Insurance
Company/Risk Management Foundation (CRICO/RMF) of the Harvard medical
institutions considered developing a simulation-based training programme for
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obstetric staff, in 2001, similarly to what had been developed for anaesthesia.
Actually, after analysis of perinatal closed claims it was concluded that poor
communication and poor team interactions played an important role in adverse
events[120]. Consequently, the Obstetric Simulation-based Team Training Course
was implemented as a central component of the CRICO/RMF obstetric risk
management incentive programme, which provides a 10% reduction in annual
obstetrical malpractice premiums. The program is grounded on CRM principles. Six
pilot courses were run at phase I. After this initial experience the course was
lengthened from four to six hours and a third training scenario was added (phase II).
Participants commented on their experience at the end of the training. They were
also asked to complete an evaluation form to assess self-perceived training impact
on their teamwork skills, course realism and recommended frequency. A long-term
post-course evaluation survey was sent, one year or later, to those trainees that
participated in the courses that ran in 2004. The vast majority of participants rated
the course as excellent or very good, both at short and long-term evaluations,
claiming that it helped to improve teamwork skills, decision-making and
communication among multidisciplinary labour and delivery personnel. Most
recommended course frequency annually or every other year. The majority of
responders

at

long-term

revealed

a

self-perceived

improvement

in

their

communication skills and in their response to critical events. They also stated that
CRM principles are useful to obstetric faculty and that they learnt things useful for
their practice.
The Multidisciplinary Obstetric Simulated Emergency Scenarios (MOSES)
training course began in 2002 at Barts and the London Medical Simulation Centre. It
is a one-day course based on CRM principles, aimed to improve teamwork skills and
highlight the role human behaviour can play in crisis prevention and resolution in
maternity care[85, 124, 130]. Simulated obstetrical emergencies together with
facilitated debriefing are used for educational purposes. Feedback from participants
has revealed that they enjoy and value this learning experience[124, 130]. Trainees’
reported acquiring new insights on team communication and leadership in crisis
situations and on different roles among team members but mechanisms to transfer of
learning were considered weakly developed. Skilful facilitation was pointed central to
learning[130].
The multidisciplinary Obstetric Crisis Team Training Programme (OBCTT) was
developed and implemented at the Nell Hodgson Woodruff School of Nursing, Emory
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University, Atlanta, in 2007[123]. Target audience included staff with inpatient
obstetric clinical duties, within the health system, and that responded to obstetric
crisis events.

The main aim was to improve crisis team skills focused on CRM

principles, team choreography, roles and responsibilities, and obstetric emergency
management. Participants’ self-perceived impact, and usefulness, of training on their
team skills was encouraging. Additionally, a substantial improvement on overall task
completion from the first to the last simulation was registered.

The authors

emphasised that a crisis team training model with pre-established individual roles
(treatment

leader,

procedure

provider,

runner,

bedside

assistant

and

documenter/data manager) and responsibilities, facilitate a choreographed response
and is applicable to obstetrical emergencies.
Based on detected training needs in obstetrical emergencies, that require
acquisition of specific clinical and teamwork skills and maintenance of competences
as a consequence of skills decay and staff turnover, Deering et al[122] from the
Andersen

Simulation

Centre,

Madigan

Army

Medical

Centre,

Fort

Lewis,

Washington, have developed a portable training package, the Mobile Obstetric
Emergencies Simulator (MOES) system. The package includes simulator technology,
scenario-based training curriculum, performance measurement and debriefing tools.
This is a standardized simulation-based curriculum, to be run in the labour ward,
designed to achieve technical and teamwork skills in obstetrical emergencies for
obstetric staff providers at delivery units in military hospitals, within the US military
healthcare system. It has been implemented in nine labour and delivery military units.
The first training session was conducted in September 2007. Evaluation of this
package as compared to other simulation-based educational interventions is
expected.
Despite these positive initial experiences, unequivocal evidence on the
educational or clinical impact of simulation-based training programmes in Obstetrics
that support generalisability is lacking. The diversity of programme designs, covering
different theoretical content and hands-on training, together with the multiplicity of
used simulation models, different training goals and different target population,
hinders transferability to other contexts.
Investigation to evaluate the educational impact of simulation-based multiprofessional instruction in obstetrical emergencies, depending on the location of the
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training and on adding or not a teamwork training session, has been performed in a
landmark multicentre randomised trial from the United Kingdom[89], led by the same
group of investigators from Bristol previously referred. The SaFE study (Simulation
and Fire-drill Evaluation) was a research project prepared by the South West
Obstetric Network and funded by the Department of Health Patient Safety Research
Programme[89, 93]. Proof of principle study was published in a report [33], in July
2008, later summarised in a briefing article [131]. The main goal was to investigate
the effect of simulation-based education on individual and team clinical skills, on
team working skills as well as on individual knowledge of labour ward staff while
managing acute obstetrical emergencies.
The SaFE study was a multiphase trial involving staff from six large district
hospitals in the south west of England, junior and senior midwifes, if less or more
than five years midwifery, and junior and senior obstetric doctors, if less or more than
three years Obstetrics. Of the 975 members of staff working in the participating
hospitals, 140 entered the study and 136 attended training. Midwives and
obstetricians were randomly assigned to 24 teams. Additionally, teams were
randomly allocated to training in local hospitals or at a simulation centre, and to
teamwork theory or not. Each team consisted of six staff members, a junior and a
senior doctor, two junior and two senior midwives. The obstetric multi-professional
course lasted a day with manual, lectures and hands-on drills, using simulators and
patient actors. The programme covered shoulder dystocia management, post-partum
haemorrhage and eclampsia. The team working session, focusing communication,
roles and responsibilities and situational awareness, extended the training to two
days.
Individual clinical skills were evaluated in the shoulder dystocia scenario and
team clinical skills were assessed in the post-partum haemorrhage and eclampsia
scenarios. Assessments were made one to three weeks before training and at one to
three weeks, six months and a year after training, using written tests and video
records of local labour ward simulation exercises. Objective measures were obtained
by using multiple choice questionnaires to evaluate knowledge, and by numbering
key tasks achieved and counting the time spent to execute procedures to assess
performance. Moreover, a global rating of individual attitudes and team behaviour
was used to measure team working performance. The multiple choice test contained
185 questions regarding all the trained obstetric emergencies. A senior midwife and
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an obstetrician, blind to the training intervention and timing of the simulation,
assessed teamwork by observing the simulation video records.
The results obtained in the SaFE trial revealed that there was an improvement
in individual knowledge of trained obstetrical emergencies management three weeks
after training[132], with good retention at 12 months[33]. Post-training short-term
mean test score significantly increased (p<.001) and 123 out of 133 (92.5%) trainees
improved their scores. There was no benefit of either location of training or team
work training. One to three weeks after training, individual clinical skills related to
shoulder dystocia management improved in all studied groups[30]. When comparing
with pre-training, post-training performance was associated with a significantly higher
successful delivery (p<0.001), with an improvement on the use of basic manoeuvres
(p=.002), and with a better communication with the patient (p<.001). Shoulder
dystocia training was also associated with skills retention after 6 and 12 months[32].
For the eclampsia scenario[133] overall evaluation of teams one to three weeks after
training revealed an increase in the completion of basic tasks (87% versus 100%),
improvement in the average time spent to complete five basic tasks (p=0.012).
Moreover, the magnesium sulfate loading dose was administered by 61% of teams
before training as compared to 92% afterwards (p=.040) and there was a shorter
average time to administration (p=.011). Teamwork generally improved with the
training (p<.001). Also, key actions performed by the team in the postpartum
haemorrhage scenario [33] significantly increased after training (p=0.02). Similarly to
individual knowledge gain, in both eclampsia and post-partum haemorrhage
scenarios there were no differences in the improvement after training between
settings or with the addition of the team working training session. Curiously, it was
found a negative effect of team working training on key actions in the post-partum
haemorrhage management at 12 months (p=0.018).
Conclusions and recommendations for practice after the SaFE trial[33] were
that multi-professional training in obstetrical emergencies increased participants’
knowledge. Clinical skills and local ‘in house’ annual updating of maternity staff
should be supported as there was no advantage of training in a simulation centre.
Incorporation of elements of teamwork training as communication and stress
recognition is recommended. However, team work training might need to be
integrated into drill training and taught over a longer time.
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Research on the educational effectiveness of simulation-based ‘team’ training
in Obstetrics as compared to other educational interventions has also been
accomplished[134, 135]. The results suggest that simulation-based team training in
obstetric crisis events, as management of post-partum haemorrhage[134] or
management of shoulder dystocia and eclampsia[135], allows a better sustained
individual knowledge at three months after training [134] and of team performance
skills in a simulated scenario at one to three months after training [134, 135], when
compared to traditional instruction of lectures[134] or of lectures/videos and hands on
demonstration[135].
1.6 DISCUSSION
Despite the widespread use of simulation-based education in healthcare,
unquestionable effectiveness has not yet been proven, at different graduation levels
in a variety of specialties including Anaesthesiology [52, 53], Emergency Medicine
[136] and Surgery [38, 75, 137]. Furthermore, the wide range of available simulation
models, added to local instructor adaptations, the rapid technological progress, the
use of multiple simulation-based educational approaches, the absence of validated
assessment tools and worldwide variation on healthcare professionals’ curricula
together with differences in healthcare delivery, hinder research and generalisable
conclusions in this area.
Target population of simulation-based training programmes in Obstetrics has
varied between pre-graduation, post-graduation and continuing medical education
depending on the rationale for their implementation and training goals.
Research on the impact of simulation-based training programmes in Obstetrics
has mainly focused on the “Interpretative research” paradigm as described by
Bradley et al [49]. Indeed, the vast majority of published papers are descriptive, most
of the few analytical studies are non-experimental, training programmes coverage
varies widely and sample sizes are usually small. There is a wide variation on target
population, on the local of the training, and on used simulation-based models and
environments.
Most outcome measures have been based on questionnaires to evaluate
learners’ reaction to the training or learners self-perceived usefulness of the
educational experience. Impact on learners’ knowledge, technical skills and nontechnical skills was recently evaluated in a few studies but used assessment tools
lack unquestionable validity and reliability. Pre and post-training assessment of skills
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were obtained using simulated scenarios. No studies were found evaluating pre and
post-training performance in obstetrical real situations, which entails ethical issues
that will probably never be surpassed.
Objective clinical outcomes have been used to study the effectiveness of
simulation-based multi-professional team training in obstetrical emergencies.
However, discriminating the effectiveness of the educational experience from other
concurrent interventions aimed to improve similar outcomes is a difficult task.
Recently, Siassakos et al, 2009[138] have published a revision of obstetric
emergency training programmes in hospitals that have demonstrated improved
outcomes to determine the active components of effective training. Common features
related to improved outcomes included the institution-level incentives to train, a high
participation rate with regular and multi-professional ‘on-site’ training, teamwork
training integrated with clinical training and the use of high fidelity simulation models.
The SaFE trial concluded that there was no effect of teamwork training
session on team performance. However, further research is needed to explore
teamwork training in Obstetrics as revealed in a pilot study conducted by the same
group of investigators to evaluate the validity of different techniques to assess team
communication [139]. By reviewing the

pre/post-training video

records

of

performance of some teams from the SaFE trial the authors concluded that ‘on-site’
training can improve team communication and additional team work training might
improve this further, but it has to be refined and made obstetric specific first. The
need for obstetrical specificity on teamwork assessment tools has been previously
concluded in two other descriptive papers[140, 141]. One with the purpose to
determine the reliability of different teamwork assessment tools in obstetrical
emergencies [140] and the other with the aim to develop and validate a tool to
measure obstetrical emergencies teamwork factors in both simulation and clinical
settings [141].
Although promising, some difficulties on the implementation of ‘on-site’ training
have been reported. Black RS et al [92]highlighted that there is a substantial risk for
locally organised courses to have variable quality with regard to teaching and training
standards. Problems encountered in a survey[93] evaluating the implementation of
drills in the labour ward of 185 delivery units in England and Wales, representing
77% of all delivery units, were difficulties of running drills in busy units, as service
provision could be adversely affected, and in maintaining staff concentration on
learning while they are being distracted by other service demands. Furthermore, a
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wide range of training methods was detected among delivery units. Another
described disadvantage of ‘on-site’ training has been the difficulty in maintaining
privacy and confidentiality of participants when training team working skills[120].
However, leaders from an American consortium of hospitals that embrace a project
aimed to improve team communication at delivery among obstetric, anaesthesia and
neonatal team members using ‘on-site’ simulation-based training, [142] argued that
instruction in the actual labour ward can be accomplished using current technologies
but practical implementation strategies should be adopted.
Globally, learners’ reaction to and self-perceived usefulness of the use of
simulation-based education in Obstetrics are extremely positive. Additionally, one
must seriously consider the potential of this kind of training to detect learning needs,
to identify performance mistakes, recurrent errors or organizational pitfalls in the
working practice, to have a positive impact on clinical organization, clinical practice
and outcomes.
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AIM AND OUTLINE OF THE THESIS
Substantial resources are required to establish simulation-based educational
programmes[1] or construct and maintain a simulation centre[2]. Simulators, faculty
development, the creation of a realistic clinical environment with appropriate
audiovisual support and equipment are costly[1-4]. Furthermore, large group
instruction is inappropriate[4]. Thus, evidence on the usefulness of simulation-based
education in healthcare should be clearly demonstrated to determine whether the
necessary resources for its development are worth the effort[1, 5-7].
The aim of this thesis is to evaluate the impact on clinical knowledge, technical
and non-technical skills of intra-partum simulation-based educational programmes, as
part of the educational initiatives that were developed at the Biomedical Simulation
Centre of the Faculty of Medicine, Porto, Portugal, founded in 2003. As a national
pioneer initiative, the ultimate goal is to understand the potential of this methodology
for obstetric education in Portugal. Highlights for future investigation on the field are
also pointed out.
Research that has been conducted comprises the experience of Portuguese
medical schools of the use of simulation-based methods in their educational and
research activities[8].
Two ‘individual’ simulation-based training programmes were developed and
tested for impact on intra-partum knowledge, at different curricular levels and in
different healthcare professions[9, 10]. A randomised study evaluating the impact on
intra-partum knowledge of adding a labour and delivery simulation class to the preexisting theoretical class as compared to adding a self-study session in
undergraduate medical education was conducted[9]. This was followed by other
randomised study evaluating the impact on intra-partum and shoulder dystocia
knowledge on midwifery students of attending a simulation session as compared to
an image-based lecture for management of normal delivery and shoulder dystocia,
three weeks after the theoretical class[10].
Finally,

a

simulation-based

‘team’

training

programme

in

obstetric

emergencies was run in the labour ward of a tertiary university hospital. A cohort
prospective study was conducted with the aim to evaluate the impact on knowledge,
technical skills, and teamwork skills experienced in real-life situations (transferability)
as reported by healthcare professionals following an ‘on-site’ multi-professional
simulation-based training course in obstetric emergencies[11].

49

Impact of intrapartum simulation-based training

Chapter 2

50

Impact of intrapartum simulation-based training

Chapter 2

REFERENCES
1.Good ML. Patient simulation for basic and advanced clinical skills. Med Educ 2003; 37 (Suppl. 1):
14-21.
2.Kurrek MM and JH Devitt. The cost for construction and operation of a simulation centre. Can J
Anesth 1997; 44: 1191-5.
3.Riley RH, et al. Three years of "CASMS": the world's busiest medical simulation centre. Med J Aust
2003; 179(11-12): 626-30.
4.Scherer YK, et al. Enhancing performance through the use of clinical simulation. AACN Clin Issues
2003; 14(3): 331-41.
5.Dawson SL and Kaufman JA. The imperative for medical simulation. Proceedings of the IEEE 1998;
86: 479-83.
6.Issenberg SB, et al. Simulation and new learning technologies. Med Teach 2001; 23 (1): 16-23.
7.Bradley P and Bligh J. Clinical skills centres: where are we going?. Med Educ 2005. 39: 649-50.
8.Reynolds A, Ayres-de-Campos D, and Bernardes J. Utilização das metodologias de simulação
médica no ensino e aprendizagem nas escolas médicas portuguesas [Use of simulation-based
methodologies for teaching and learning in portuguese medical schools]. Acta Med Port 2011; 24(2):
223-30.
9.Reynolds A, et al. Impact of labor and delivery simulation classes in undergraduate medical learning.
Med Educ Online [serial online] 2008; 13:14.
st
Available at [http://med-ed-online.net/index.php/meo/article/view/4483/4663], accessed 1 April
2012.
10.Reynolds A, et al. Simulation for teaching normal delivery and shoulder dystocia to midwives in
training. educ health (Abingdon) 2010; 23(3): 405.
11.Reynolds A, Ayres-de-Campos D, and Lobo M, Self-perceived impact of simulation-based training
on the management of real-life obstetrical emergencies. Eur J Obstet Gynecol Reprod Biol 2011;
159(1): 72-6.

51

CHAPTER 3
Utilização das Metodologias de Simulação Médica no Ensino e Aprendizagem
nas Escolas Médicas Portuguesas [Use of simulation-based methodologies
for teaching and learning in Portuguese medical schools].
Reynolds A, Campos DA, Bernardes J.
Acta Med Port 2011; 24(2): 223-230

Impact of intrapartum simulation-based training

Chapter 3

55

Impact of intrapartum simulation-based training

Chapter 3

56

Impact of intrapartum simulation-based training

Chapter 3

57

Impact of intrapartum simulation-based training

Chapter 3

58

Impact of intrapartum simulation-based training

Chapter 3

59

Impact of intrapartum simulation-based training

Chapter 3

60

Impact of intrapartum simulation-based training

Chapter 3

61

Impact of intrapartum simulation-based training

Chapter 3

62

CHAPTER 4
Impact of Labour and Delivery Simulation Classes in Undergraduate Medical
Learning.
Reynolds A, Ayres-de-Campos D, Bastos LF, van Meurs WL, Bernardes J.
Med Educ Online [serial online] 2008; 13:14

Impact of intrapartum simulation-based training

Chapter 4

65

Impact of intrapartum simulation-based training

Chapter 4

66

Impact of intrapartum simulation-based training

Chapter 4

67

Impact of intrapartum simulation-based training

Chapter 4

68

Impact of intrapartum simulation-based training

Chapter 4

69

Impact of intrapartum simulation-based training

Chapter 4

70

Impact of intrapartum simulation-based training

Chapter 4

71

Impact of intrapartum simulation-based training

Chapter 4

72

CHAPTER 5
Simulation for Teaching Normal Delivery and Shoulder Dystocia to Midwives
in Training.
Reynolds A, Ayres-de-Campos D, Pereira-Cavaleiro A, Ferreira-Bastos L.
Educ Health (Abingdon) 2010; 23 (3):405

Impact of intrapartum simulation-based training

Chapter 5

75

Impact of intrapartum simulation-based training

Chapter 5

76

Impact of intrapartum simulation-based training

Chapter 5

77

Impact of intrapartum simulation-based training

Chapter 5

78

Impact of intrapartum simulation-based training

Chapter 5

79

Impact of intrapartum simulation-based training

Chapter 5

80

Impact of intrapartum simulation-based training

Chapter 5

81

Impact of intrapartum simulation-based training

Chapter 5

82

CHAPTER 6
Self-perceived impact of simulation-based training on the management of
real-life obstetrical emergencies.
Reynolds A, Ayres-de-Campos D, Lobo M.
Eur J Obstet Gynecol Reprod Biol 2011 Nov;159(1):72-6

Impact of intrapartum simulation-based training

Chapter 6

85

Impact of intrapartum simulation-based training

Chapter 6

86

Impact of intrapartum simulation-based training

Chapter 6

87

Impact of intrapartum simulation-based training

Chapter 6

88

Impact of intrapartum simulation-based training

Chapter 6

89

CHAPTER 7

GENERAL DISCUSSION
MAIN CONCLUSIONS

Impact of intrapartum simulation-based training

Chapter 7

GENERAL DISCUSSION AND MAIN CONCLUSIONS
The potential benefits of existing technologies of simulation-based education
in healthcare include acquisition, development and transference of knowledge and
skills, at different levels of learners’ graduation, individually or as a team member.
Additionally, simulation-based exercises can enable summative assessment of
candidates to certify, and re-certify, competences.
The wide range of simulation-based education programmes in Obstetrics,
particularly to train the intra-partum period, is forcing their rapid implementation.
Nevertheless, existing differences among health care curricula of various countries
together with a lack of validated assessment tools preclude transferability to other
contexts, or generalisability, and challenges evidence-based conclusions.
The aim of this thesis is to evaluate the impact on clinical knowledge, technical
and non-technical skills of intra-partum simulation-based programmes developed at
the Biomedical Simulation Centre of the Faculty of Medicine in Porto-Portugal. These
educational initiatives have been developed as ‘individual’ and as ‘team’ training
programmes in Obstetrics, for different target populations. The ultimate goal is to
understand the potential of this methodology for education in Obstetrics. Highlights
for future research in the field are also proposed.
Research has been conducted to evaluate the impact of a simulation-based
training session on intra-partum knowledge to medical students and midwives in
training. Additionally, after attending an ‘on site’ multi-professional team training
programme covering intra-partum obstetrical emergencies, obstetric staff selfperceived transferability of knowledge and skills to their actual clinical care was
registered and evaluated.
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Research that has been conducted comprises:
♦The experience of Portuguese medical schools on the use of simulation- based
methods in their educational and research activities;
♦A randomised trial evaluating the impact on intra-partum knowledge of medical
students by adding a labour and delivery simulation class versus a lecture session
to the theoretical class;
♦A randomised trial evaluating the cognitive impact on midwifery students of
attending a simulation-based session versus an image-based lecture for
management of normal delivery and resolution of shoulder dystocia, three weeks
after the theoretical class;
♦A cohort prospective study evaluating the impact on knowledge, technical skills,
and teamwork skills experienced during real-life situations (transferability), as
reported by healthcare professionals following an ‘on-site’ multi-professional
simulation-based training course in obstetrical emergencies.
Following, general discussion and main conclusions of the research that has
been conducted is presented by chapter.
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A historical overview and rationale for simulation-based education in
healthcare, including in Obstetrics, is presented in Chapter 1.
Evidence on the impact of simulation-based education in Obstetrics is
described and discussed.
Currently various types of medical simulators, from low to high fidelity, and
simulation technologies applied to medicine are available. Consequently, multiple
simulation-based educational initiatives have been developed, scientific meetings
have been held and international societies have been founded.
Several simulation-based educational interventions in Obstetrics have been
implemented worldwide, as national or local initiatives, running in simulation centres
or ‘on site’. Still educational interventions should be developed depending on learning
goals. Learning goals are directly related to the level of graduation of the learners,
the curricular organization, and demands of the healthcare systems.
Most research on the impact of simulation-based education in Obstetrics has
been based on Bradleys’ “Interpretative research paradigm”. Consequently, validity,
reliability and generalisability have to be reconsidered in terms of application of ideas
from one context to another.
The vast majority of studies are descriptive, based on learners’ self-perceived
training impact, include small case series and are limited to the educational reality
and resources in a particular centre. There is a wide range of target populations,
different educational goals, multiplicity of programme designs and coverage, and an
immense variety of used simulation techniques and models.
Evaluation of the impact on learners’ knowledge was obtained using different
written tests, after attending an ‘individual’ or a ‘team’ training programme.
Assessment of skills has been based on simulated performances using locally
developed questionnaires, management checklists, and a few objective data as
timelines of performance. Though, it is recognized that assessment in the actual
labour ward raises ethical issues, difficult to surpass, and that evaluation of team
performance is challenging due to the various skills involved. Furthermore, obstetric
team structure is dependent on local factors, ruled by different legal and
deontological systems.

95

Impact of intrapartum simulation-based training

Chapter 7

Ultimately, the effectiveness of simulation-based training programmes in
Obstetrics can be assessed by evaluating the impact on the quality of care, as
maternal and neonatal outcomes. However, it would require extended follow-up
periods that would certainly imply considerable confounding factors. Important
confounding factors, particularly in university hospitals, are constant staff turnover
and regular development or implementation of management guidelines and
techniques to ameliorate clinical care.
Nevertheless, and despite lack of consistent research, simulation-based
education in Obstetrics should be considered in the national context based on the
following data: the positive reaction of learners; their perception of the usefulness of
this type of education; the ability provided by simulation-based education to identify
learning needs, performance mistakes, recurrent errors or organizational pitfalls in
the working practice.

96

Impact of intrapartum simulation-based training

Chapter 7

Experience of Portuguese medical schools in the use of simulation-based
methods in their educational and research activities is presented in
Chapter 3.
The aim of this study is to contribute to a better understanding of existing
resources (staff, equipment, technology and facilities) to deliver simulation-based
instruction in all medical schools in Portugal (n=7), describing thorough information
about their simulation-based educational activities and research. A questionnaire was
developed and sent to all medical school directors.
Related aspects considering the rationale for the development of national
simulation-based education programs in Obstetrics, and in other medical areas, are
also discussed.
Strengths and limitations
The major strength of this evaluation was that responses from all the national
medical school directors were obtained. On the other hand, incompleteness of
reported information, in the answers to some of the questions, was a limitation for the
analysis. Missing data might be accomplished through a visit to schools, but funds for
this purpose were not arranged. Nevertheless, interesting data was collected with, at
least historical value. It would be interesting to repeat this assessment, in the near
future, so as to investigate progress on the subject.

MAIN CONCLUSIONS

•

During the academic year of 2006-07 all Portuguese medical schools were
using simulators, or simulation technologies, in their pre-graduate education in
Medicine.

•

Medical

areas

Pharmacology,

with

simulation-based

Internal

Medicine,

education

included

Physiology,

Anaesthesiology/Intensive

Care,

Cardiology, Paediatrics, Neonatology, Obstetrics, Surgery, Gynaecology and
Urology.
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A few short-term simulation-based courses in medical education, at pre and
post-graduation,

have

been

run

mainly

in

the

areas

of

Anaesthesiology/Intensive Care, Surgery and Obstetrics.
•

Five medical schools had a medical simulation centre. However, there was
some heterogeneity in the organizational support, precluding deliberate
access in most cases, beyond classes.

•

Four medical schools reported research activity on medical simulation.

•

The rising number of medical students, an increase of medical liability, the
need to standardize acquisition of competences and to implement national
structured programmes for certification and re-certification of healthcare staff
can justify a simulation-based curricular development.
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Chapter 4 describes a randomised study evaluating the impact on intrapartum knowledge, and learner satisfaction of adding a labour and
delivery simulator-based training module as compared to adding a selfstudy session to the pre-existing theoretical class, in the 5th year
undergraduate medical curriculum.
During undergraduate medical education simulation-based practice might
improve the acquisition and reinforcement of conceptual knowledge, the first learning
steps of Georges’ Miller pyramidal framework, necessary to achieve higher levels of
competence and performance.
This study evaluates the impact on students’ knowledge, and their reaction,
with the introduction of a labour and delivery simulator-based training module into the
existing 5th year undergraduate medical curriculum. Two research questions were
studied: “Do medical students improve their knowledge of the main concepts of
labour and delivery, when adding an obstetric simulator training session to the classic
theoretical class?” “Do students feel more satisfied regarding their learning
experience and self-confidence, after attending this simulator session?”.
Strengths and limitations
The impact on intra-partum knowledge of medical students using simulation
with mannequins has been barely investigated. Similarly, evidence on medical
students’ satisfaction with different methods of clinical education is limited. However,
learners’ reaction is a critical aspect when implementing educational programmes.
Randomisation of students is a major strength of this study, because it
reduces the risk of potential bias related to students’ preferred learning styles, among
other individual characteristics. Moreover, there were no statistical differences
between the groups regarding students’ gender, medical course average grades, and
5th year Obstetrics and Gynaecology theoretical test grades.
An important limitation are those students that did not complete the study, but
this is a transversal problem when evaluating long-term effects. No statistical
difference was detected in medical course average grades between included and excluded students.
Knowledge was assessed using 10-question multiple-choice tests on the
concepts and mechanisms involved during normal labour and cephalic delivery. This
might be considered insufficient to evaluate students’ knowledge but limitation of
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assessment time was considered to augment their adherence to the study. To make
the assessment process more homogeneous a pool of questions was previously
prepared by the faculty member responsible for the theoretical class and randomly
included in each test. Furthermore, in order to validate the assessment the results
were compared to students’ 5th-year Obstetrics and Gynaecology theoretical test
grades. No significant correlation between pre-test results and theoretical test grades
was detected but a significant correlation was obtained between these grades and
the follow-up tests.
Other limitations of the study include those related to the population sample size.
Studied students might not represent all the population. Also, sample size might not
allow detecting slighter differences at longer-term evaluations. The strongest
limitation was probably the short duration of the follow-up. However, longer intervals
to evaluate conceptual knowledge change might be difficult to distinguish from other
educational interventions, which might be considered as confounders.

MAIN CONCLUSIONS

•

Reinforcement of a “labour and delivery” theoretical class with an obstetric
simulator-based session led to a significant increase in short-term knowledge,
when compared to self-study of similar duration.

•

A significant difference in students’ knowledge was no longer demonstrable
after 12-15 days. Both groups improved their scores during this period, but the
gain only reached statistical significance in the self-study group. A faster
retention of knowledge can be possibly obtained with simulation training, but
other forms of learning can compensate for this.

•

A significantly higher satisfaction with the learning experience and increased
self-confidence was observed in the simulation group.

Future research to evaluate the impact of simulation-based education on
labour and delivery skills in undergraduate medical education should be conducted.
However, research should start with the development and validation of assessment
tools which implies setting up unequivocal learning goals.
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Chapter 5 describes a randomised study evaluating the impact on intrapartum and shoulder dystocia knowledge of attending a simulation
session versus an image-based lecture for management of normal
delivery and resolution of shoulder dystocia in midwifery students, three
weeks after the theoretical class. Learners’ satisfaction was also
obtained.
In line with previous research on medical students, described in chapter 4,
reinforcement of cognition on labour and delivery and shoulder dystocia might be
possible through ‘hands-on’ instruction of midwives in training, putting into practice
theoretical concepts.
The aim of this study was to compare the effect on knowledge of a simulation
session versus an image-based lecture for teaching routine management of normal
delivery and resolution of shoulder dystocia to midwives in training. Learners’
perception of learning with both educational experiences and feelings towards the
prospect of facing real situations was also obtained.
A simulation-based training session to complement the theoretical class of
midwives in training was run at the Biomedical Simulation Centre of the Faculty of
Medicine in Porto-Portugal, in collaboration with the School of Nursing.
Chief research questions were: “Do midwives in training improve their
knowledge of routine management of normal delivery and resolution of shoulder
dystocia with an obstetric simulator training session, three weeks after the classical
theoretical class?” “Is the improvement of knowledge higher with an obstetric
simulator training session than with an image-based interactive session?” “Do
learners feel more satisfied, regarding their learning experience and self-confidence,
after attending the simulator session when compared with the image-based lecture
session?”
Strengths and limitations
The cognitive impact of using simulation sessions in midwifery training has not
been the main subject of previous research. Moreover, studies include diverse types
of graduating nurses in Obstetrics, with different curricula, as ‘Labour and delivery
nurses’ or ‘Midwives’. Divergence among these nurses curricula support local
evaluation of developed simulation-based training programmes.
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All students attending the midwifery training over two consecutive academic
years gave their consent to participate. However, participants excluded after
randomisation, 10 out of 60 (16.6%), as a consequence of an unexpected inability to
attend the whole session and/or incompleteness of tests, represents a major
limitation of the study.

Randomisation intended to assure a similar distribution

between groups but results might be influenced by post-randomization exclusions.
Nevertheless, all students had a previous nursing degree and at least two years of
professional experience. Previous students’ grades were not checked as these data
were beyond the necessary information to run the training sessions. Another
limitation of this study is the fact that the participants might not represent the whole
population of midwives in training in Portugal. Including midwives in training from
other nursing schools could have helped to overcome this difficulty.
Knowledge was assessed using 10-question multiple-choice tests on labour
and delivery and shoulder dystocia. Similarly to previous research, this might be
considered insufficient but, again, limitation of time to assess students was
considered important to increase participation. Likewise, tests questions were
developed by a health educator that did not participate in the sessions and were
randomly distributed to the tests.
A key difference between the educational interventions under study was the
much smaller-group teaching component of the simulation session. Consequently,
the overall time spent to teach the same content to the simulation-group was much
longer than in the image group. This fact forces research on the impact of learning
with simulation-based training programmes to sustain the effort required for their
implementation.

MAIN CONCLUSIONS
•

A greater retention of knowledge was obtained just after a simulation-based
session on labour and delivery and shoulder dystocia when compared with an
image-based lecture, three weeks after the theoretical class.
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Students’ satisfaction was globally positive in both groups but overall learner
satisfaction was higher in the simulation group. This occurred mainly because
students in the simulation group expressed a higher feeling of having learnt
something new and that their perception of labour and delivery mechanisms
had improved. No difference between groups was found related to their
feelings to face real clinical situations.

•

Obtained results support the introduction of delivery simulator sessions into
the midwifery training curriculum.

Management of normal delivery and shoulder dystocia requires adequate skills
beyond the cognitive basis. Further research should focus on the impact of
simulation sessions on individual skills, technical and non-technical, needed to
handle these situations. Again, development and validation of assessment tools is
central.
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Chapter 6 describes a cohort prospective study evaluating the impact on
knowledge, technical skills, and teamwork skills experienced in real-life
situations (transferability) as reported by healthcare professionals
following a simulation-based team training course in obstetrical
emergencies.
National and local team training programmes in Obstetrics have been
implemented worldwide. A favourable feedback obtained with these experiences
encourages the development, and evaluation, of similar training programmes in
Portugal. In fact, results obtained from others have to be reconsidered in a different
context because of diverse target population, different training goals, lack of validated
assessment tools, among other aspects that limit generalisability.
This study aimed to evaluate transferability by assessing the impact of a
simulation-based ‘team’ training course on knowledge, technical skills, and teamwork
skills, experienced during real-life situations as reported by obstetric doctors and
obstetric nurses. The course was locally developed, run ‘on site’ and included a
multi-professional team of staff working in the labour ward.
Strengths and limitations
The most common approach to evaluate simulation-based team training
instruction in obstetrical emergencies has been based on learners’ self-perceived
impact of training and Kirkpatrick's levels. Thus, a similar strategy was proposed to
evaluate the developed training programme. This form of assessment entails
interpretative research only. However, participants’ feedback is central as
apprentices’ motivation to learn is privileged when there is a self-perceived feeling
that the learning experience was useful. Additionally, it allows to adapt and to
ameliorate the training programme, according to educational goals, and to adequate
resources in the future. Upcoming research on the field can also be anticipated as a
result of this initial experience.
The target population of this study included obstetric nurses and obstetricians
from a single maternity unit, in a tertiary care university hospital. It might be risky to
generalise these findings to other national maternity units, where management
protocols may not be institutionalised, where staff turnover of personnel working in
the labour ward is high and where there are different resources and/or a different
kind of organization.
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As a pioneer initiative, participation of staff in the course was voluntary.
Surprisingly the course was attended by about three quarters of staff and the majority
of participants (85%) answered the questionnaire. However, the possibility of related
bias, or confounders, must be considered. Similarly to prior research, sample size
may not have allowed to detect slighter differences between groups.
The training course was run in the labour ward but it should be emphasised
that the Biomedical Simulation Centre is located in the same building. Consequently,
there were no additional costs for transportation or problems related to instructors’
prompt availability.
Programme coverage was designed based on prior published experiences,
the structure of the team in training (multi-professional including obstetric specialists,
residents and midwives), the increase in the level of difficulty to handle the situation,
the frequency of the emergency and the type of skills required to manage each
emergency, e.g. shoulder dystocia requires higher level of technical skills while in
eclampsia non-technical skills are more evident. Programme coverage could
probably be wider, so as to include other clinical situations, since the group of
participants that assisted to all trained emergencies reported a better knowledge of
management guidelines.
After this educational experience it became evident that the training
programme should be adapted in case staff from other medical specialties are doing
training. Non-technical skills will certainly become more apparent when a
multidisciplinary team is required to handle an obstetrical emergency.
MAIN CONCLUSIONS
•

Healthcare professionals who had participated in a voluntarily simulationbased training course in obstetrical emergencies perceived a substantial
improvement in their knowledge and skills when witnessing real-life
emergencies (transferability).

•

Better dealing with actual obstetrical emergencies was particularly relevant for
obstetric nurses and for those who witnessed all trained obstetrical
emergencies.
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Obstetric nurses reported a higher improvement than obstetricians of their
ability to diagnose or be aware of obstetrical emergencies, as well as of their
technical skills and ability to deal with teamwork related issues.

•

Participants who had witnessed real-life emergencies of all four trained
scenarios reported an overall higher improvement of skills, and a better
knowledge of management guidelines, than the remaining responders.
Increasing the number of training scenarios may improve trainees’ confidence
to deal with other emergencies.

•

Overall there was a trend towards lower scores in the majority of questions
related to teamwork skills than in those concerning cognitive or technical skills.
Teamwork skills might need special attention when designing educational
interventions to deal with obstetrical emergencies.

•

The usefulness of the course received maximum rating by a large majority of
participants.

•

The most frequent comment was that training should be repeated on a regular
basis and/or with other scenarios.

Further national research should probably continue on the interpretative paradigm
given the importance of analysing cases of poor outcome or malpractice claims.
Clear and consensual determination of training goals will certainly influence the
training programme coverage. Validation of assessment tools will allow to determine
specific training needs (target population and/or location), the required frequency of
training in order to keep the level of competence, the impact of training on the
institution and on clinical outcomes. Finally, randomised prospective studies could be
conducted, in collaboration with other centres, so as to determine the potentiality of
training and ascertain its effectiveness.
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MAIN CONCLUSIONS
The main conclusions, resulting from the research that has been conducted are:

♦All medical schools in Portugal have developed efforts to implement simulationbased training programmes based on medical simulation. Still the potential use of
this educational methodology should be explored at various stages of training in
healthcare.

♦Simulation-based education can complement the traditional clinical curriculum in
order to acquire or reinforce competence.

♦Adding a simulation-based training session to the theoretical class on labour and
delivery led to a higher short-term increase in knowledge, and satisfaction with the
learning experience, than a self-study session of medical students.

♦Simulation-based training on the management of normal delivery and shoulder
dystocia led to a higher short-term reinforcement of knowledge, and learner
satisfaction with the learning experience, than an image-based lecture to midwives in
training.

♦Obstetric staff who participated in a simulation-based training course in obstetrical
emergencies,

‘on

site’

and

multi-professional,

self-perceived

a

substantial

improvement in their knowledge and skills while attending real-life emergencies
(transferability), particularly obstetric nurses and those who witnessed all trained
emergencies.
♦Similarly to conclusions from other centres, learners’ self-perceived usefulness on
simulation-based education in Obstetrics is highly rated.
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Generally, the experience obtained with the development of these local simulationbased educational programmes in healthcare allowed getting a better prospect on
the needs for their implementation as complementary pedagogical methodologies:

♦Simulation-based training is costly. Arrangements that need to be addressed when
introducing simulation-based programmes into healthcare are appropriate facilities,
adequate equipment, specific human resources and curricular reorganization. A
multidisciplinary, highly motivated, team of instructors is vital for its development,
implementation and continuity.

♦National leading entities should join efforts to implement training according to
educational needs, and promote research on the field in order to streamline
resources.

♦Unequivocal educational goals, with resultant validated and reliable assessment
tools, must be established to access evidence-based impact of simulation-based
instruction. Validity of assessment tools can be investigated through its several
varieties including construct validity, content validity, concurrent validity, face validity
and predictive validity.
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Decrease in training opportunities:
Rising number of students;
Reduction of working hours of junior doctors;
Patient safety issues;
Ethical problems resulting from the acquisition and development of skills using real patients;
Need to standardize training experiences;
Need to assess and certify competence;
Need for fast integration of staff (staff turnover);
Recommendation of high standards of care;
Rising in medical liability;
Ability to rehearse common and uncommon clinical situations with serious consequences;
1
Possibility to promote the acquisition/ development/reinforcement/transference of knowledge ;
Possibility to promote the acquisition/ development/reinforcement/transference of skills:
2
Ability to train technical skills ;
3
4
Ability to train individual, multi-professional and multi-disciplinary care (non technical skills/teamwork );
3
Ability to test organizational factors (emergency drill in the workplace).
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111

“Conceptual knowledge” (e.g. understanding of cardinal movements of the foetus) or “clinical knowledge“ (e.g. knowledge of management guidelines).
Obstetric technical skills are considered “basic” (e.g. manoeuvres to assist an uneventful vaginal delivery, fundal height measurement, Leopold manoeuvres,) or “advanced” (e.g.
manoeuvres for shoulder dystocia resolution, internal podalic version).
3
Structured simulation-based training programmes to train obstetric staff and/or test organizational factors, in the management of obstetrical emergencies (e.g. shoulder dystocia, major
maternal haemorrhage).
4
Teamwork skills are based on Crew Resource Management (CRM) principles: Communication ability with other team members (multi-professional), with colleagues from other
medical specialties (multidisciplinary), with other institutions or with the patient and family; Sharing of clear goals; Anticipation and plan together; Development of a climate of support
and trust; Conflict management; Role clarity (leadership and followship); Managing equipment and personnel resources/appropriate workload distribution; Regular review of the
progress.

1

•

•
•
•
•
•
•
•
•
•

•

Table I: Rationale for simulation-based education in Obstetrics.
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b

b

Obst/Gyn residents

Fisher
101
2010

Training programme
Training models (••)

Complement traditional teaching to improve learners’
competence and detect learning needs.

Complement traditional teaching.

Complement traditional teaching to improve learners’
competence and detect learning needs.

Improve students’ confidence in obstetric skills.

A simulated obstetric patient in labour is followed by students, from presentation in the unit to delivery
and postpartum care;
A simulated delivery is managed by each student.
• Simulator: a high-fidelity obstetric manikin.
Lecture on the risk factors for shoulder dystocia and management algorithm;
Demonstration of the manoeuvres on the simulator;
Each resident performed a delivery complicated by shoulder dystocia and practiced the manoeuvres.
Each session included a maximum of 9 residents.
• Simulators: modified NoelleTM (Gaumard® Inc. USA)
• Patient actors
Lecture on vaginal breech delivery;
Hands-on training on the proper techniques.
• Simulators: modified NoelleTM (Gaumard® Inc. USA )
• Patient actors
Simulated shoulder dystocia, without advice;
Debriefing session plus a lecture on shoulder dystocia:
- A review of the management algorithm;
- Documentation;
- A discussion on optimizing team performance in an obstetrical emergency;
A review of the digital records of the simulations.
• Simulators: modified NoelleTM (Gaumard® Inc. USA)
• Actors (a labor and delivery nurse, simulator voice, a physician on call and a patient family member)
A 15-minute simulated scenario:
Part 1: A term pregnant with severe headache cared by a triage nurse having an immediate seizure
with foetal bradycardia.
Part 2: An unresponsive postpartum patient on magnesium sulphate for seizure prophylaxis.
• A patient actor and an actor (triage nurse)
• A display of simulated maternal vital signs and foetal heart rate monitoring (NoelleTM ,Gaumard® Inc.
USA)
Video-capture for individualized debriefing.

A 90 minute simulation-based delivery session.
• Simulator: NoelleTM (Gaumard® Inc. USA)

Practice of vaginal deliveries in an obstetric simulator under supervision;
Additional instruction, as needed.
• Simulator: NoelleTM (Gaumard® Inc. USA)

113

Legend: Obst/Gyn - Obstetrics and Gynaecology; Ref – Reference.
a
b
From the Joan C. Edwards School of Medicine at Marshall University, Huntington,WV, USA; From the Georgetown University Hospital and Madigan Army Medical Centre, Washington DC, USA;
c
d
From the University of Ottawa, Ontario, Canada; From the Albert Einstein College of Medicine/Montefiore Medical Center, Bronx, New York, USA

d

Obst/Gyn residents
Attending physicians

d

Obst/Gyn residents

Obst/Gyn residents

Medical students in their first week
of the obstetric clerkship

3rd year medical students

3rd year medical students

Target population

Goffman
99-100
2008

Deering
107
2006

b

Deering
105-6
2004

Postner
104
2010

c

Deering
103
2006

Jude
102
2006

a

Author
Ref
year

Table II: Simulation-based ‘individual’ training programmes in Obstetrics: target population, goal, programme and used training models (•).
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78

110

33

33

20

104

105

106

107

33

n

103

Deering
2006

Deering
2004

Deering
2004

Postner
2010

Deering
2006

Jude
2006

102

Author
year

Ref

-Test of knowledge (on definitions, risk
factors and management decisions relevant
to basic intra-partum care);
- Questionnaire (n=38).
-Video record of scenarios; External rater;
-Checklist of 14 actions;
-9-point Likert scale to evaluate timeliness,
technical skills, overall performance and
preparedness;
-Measurement of head-to-body delivery
intervals.
-Video record of scenarios;
-Checklist of 15 key components to evaluate
completeness of a blank delivery note.

-Video record of scenarios; External rater;
-Checklist of actions with 12 tasks;
-5-point Likert scale to grade overall
performance and safety.

Cohort, prospective
Comparison of students’ knowledge,
and satisfaction, before and just after
training.

Randomised
Comparison of performance in a
simulated shoulder dystocia 2 weeks
after training versus no specific
training.

Cross sectional
Evaluate completeness of a blank
delivery note after a simulated
shoulder dystocia.

Cohort, prospective
Comparison of performance in
simulated scenarios, before and 2
weeks after training.

Assess the effectiveness of a
simulator-based curriculum on
medical students learning during
the obstetric clerkship.

Determine if simulation-based
training improves residents’
competence in the management
of a simulated shoulder
dystocia.

Evaluate residents’ delivery
notes after a simulated
scenario.

Determine if simulation-based
training improves residents’
competence in the management
of a simulated vaginal breech
delivery.

Evaluate students’ selfperceived knowledge and
comfort with basic obstetric
procedures after a simulated
delivery session.

Case-control, prospective
Comparison of a normal labour and
delivery lecture plus a simulationbased delivery session versus a
lecture on normal labor and delivery
with no further instruction.
Case-control, prospective
Comparison of traditional curriculum
plus a simulation-based delivery
session versus traditional curriculum.

Evaluate students’ confidence in
their skills to perform vaginal
deliveries, before entering the
labour suite.
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-Questionnaire

-Questionnaire

Study Design

Aim

Assessment

Results

•Less than 10 of the 15 key components were reported by 75% of
residents;
•91% included the correct order of the manoeuvres;
•45% did not note the head-to-body interval;
•18% did not note the anterior shoulder.
•After training the percentage of residents performing each of the 12 tasks
was significantly higher in 8; the mean of total tasks was significantly higher
(p<.001); overall median scores of performance and safety in performing
the delivery improved significantly (p= .001 in both).

•Simulation group (n=16); No specific training group (n=17)
•Trained residents obtained a significantly higher overall score (p=.003);
had significantly higher scores in aspects related to timelines of their
interventions, performance of manoeuvres, and overall performance (p=
.012) and delivered in a shorter time (p=.003).
•The number of manoeuvres that each resident was able to perform and
describe was not different when comparing both groups (p=.15).

•Traditional curriculum plus simulation group (n=18); Traditional curriculum
(n=60)
•Simulation group students reported significantly:
-More comfort with fundal height measurement (p= 0.003); Leopold
manoeuvres (p<.001); foetal scalp electrode placement (p< 0.001);
intrauterine pressure catheter placement (p<0.001) and artificial rupture of
membranes (p= 0.001).
-Higher understanding of concepts as indications for placement of a foetal
scalp electrode (p=0.01) and for intrauterine pressure catheter (p=0.03)
•There were no differences between groups with comfort in performing a
spontaneous vaginal delivery (p=0.28) and cervical examinations (p=0.23)
or understanding of the cardinal movements of labour (p=0.45) and
indications for artificial rupture of membranes (p=0.11).
•The median student score increased significantly, from 40.0% on the pretest to 71.4% on the post-test, (p < 0.01).
•38 students rated the course using a 10-point Likert scale. Mean scores
were 8.7 for quality and 9.1 for appropriateness.

•Lecture plus simulation group (n=17) ; Lecture group (n=16)
•A self-reported higher level of confidence in performing most portions of a
vaginal delivery with minimal supervision or independently was obtained in
the simulation group (p<.001)

Table III: Research on the impact of simulation-based ‘individual’ training programmes in Obstetrics (n-number of participants).
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71

99

Evaluate simulation-based
effectiveness for teaching
eclampsia and magnesium
toxicity management to
residents as compared to
lectures.

Cohort, prospective
Comparison of completeness of
delivery notes in simulated scenarios,
before and 7 to 183 days after
training.
Randomised
Residents were randomised, after
stratified by year, in three groups:
simulation plus classroom lecture,
simulation only and classroom
lecture only.
Comparison of performances
between groups using simulated
scenarios, 3 to 4 months after the
educational intervention.
-Video record of scenarios
-Standardized checklists;

-Checklist of 16 key components to evaluate
completeness of a delivery note;
-2 independent physicians.

-Video record of scenarios; 4 internal raters;
-Checklist of actions and tasks*;
-5-point Likert scale to evaluate timeliness,
technical skills, communication, overall
performance and preparedness.

Cohort, prospective
Comparison of performance in
simulated scenarios, before and 7 to
183 days after training.

Determine if a simulationbased education programme
improves residents’ and
attending physicians
technical and/or
communication skills in a
simulated shoulder dystocia.

Evaluate delivery notes after
a simulated scenario.

Assessment

Study Design

Aim
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Legend: n – number of participants; 95%CI – 95% confidence interval; Obst/Gyn - Obstetrics and gynaecology; Ref – Reference
105
*Adapted from Deering et al, 2004

Fisher
2010

101

Goffman
2008

100

Goffman
2008

38

n

Author
year

Ref

Results

•Simulation-lecture group (n=12), simulation group (n=13), Lecture group
(n=13)
•Post-intervention maternal and total eclampsia management scores were
both significantly better (p<.05) in the simulation-based groups as compared
to the lecture group only.
•Lecture added to simulation did not lead to incremental benefit in the global
management score of eclampsia.
•Post-intervention magnesium toxcitiy total score and foetal management
scores were not different among groups.
•In interventional simulations there were 40 potentially harmful actions
performed. This number improved 75% during post-intervention simulations in
the simulation groups.

•28 residents and 43 attendings completed the study
•After training residents showed a significant improvement on mean
manœuvres (p= .001) and communication ( p<.0001) scores ;
•Attending physicians’ only reached a significant improvement on
communication scores (p<.0001), as they already scored well on manoeuvres
at baseline.
•Overall quality of performance revealed a significant improvement in both
groups, residents (p<.0001) and attending physicians’ (p<.0001).
•Documentation scores significantly improved in both, residents’ (p=.001) and
attending physicians (p=.03).

Table III(cont.): Research on the impact of simulation-based ‘individual’ training programmes in Obstetrics (n-number of participants).
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110,116

121

Training programme

First training session
Doctors; Midwives; Auxiliary nurses.
Second training session
Doctors; Midwives; Auxiliary nurses; Nurses.

Obstetricians;
Midwives;
Labor and delivery nurses;
Anaesthetists.

Multi-professional obstetric
125
training
e
Copenhagen , 2003

OSTTC
f
Harvard , 2001

120

Obstetricians;
Midwives.

Obstetric residents;
Labor and delivery nurses;
Anaesthesia residents.

1-3rd year Obst/Gyn residents;
Midwives.

Obst/Gyn residents;
Family practice residents.
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A need to improve communication skills and
team interactions as detected by perinatal
closed claims.

A mandatory training to ameliorate obstetric
care, neonatal and maternal outcomes (staff
working for the maternity unit).

Phase I (6 pilot courses): 4 hours; 2 training scenarios with immediate debriefings
Lecture on CRM principles;
30-minute orientation to the simulated environment at the beginning.
Teams were composed of 4 to 8 clinicians.
Phase II: 6 hours; 3 scenarios were run.
Teams (ideally): 3 obstetricians or midwives, 3 labour and delivery nurses and 1 anaesthetist.

Each session: 2 and a half-hours; 2 training sessions with a lecture followed by multiprofessional training workshops.
12 participants were trained at a time in each training session.

4 training scenarios: each scenario contained a brief narrative of the simulation setting and
simulators used, learning objectives, simulation parameters, expected actions by participants,
and debriefing (discussion about the simulation experience, comprehensions of
pathophysiology, problem solving abilities and resource utilization, leadership, communication
skills, clinical competence and a review of the management algorithms).
Teams: 4 residents and 2-3 labour and delivery nurses (actors).
4 training scenarios with video capture;
After each station, teams observed the video of their actions to analyse mistakes, followed by
repeated practice.
Teams: at least 1 Obst/Gyn resident and 2 midwives.
3 hours; 2 training scenarios with video capture;
A review of CRM principles;
Facilitated debriefing after each scenario.
Teams: 1-3 labor and delivery nurses, 1 anaesthesia resident and 1-2 obstetric residents.
1-day course; 6 training scenarios;
A session for cardiotocography interpretation, during the morning;
Training scenarios during the afternoon.

A voluntary curricular unit to improve
residents’ competence on the management
of Obst/Gyn emergencies.

A simulation-based curricular unit to teach
team training to obstetric residents.

2 and a half-days course: 1 day covering adult life support and management of trauma, 1 day
on obstetrical emergencies training, a half-day to assess the candidates; Course materials are
distributed in advance:
A short lecture for each topic followed by hands-on practice.

14 hours;
A lecture series with standardized slide set;
Hands-on sessions;
Evaluation with feedback.

Teach advanced skills to ameliorate
suboptimal intra-partum care as detected by
confidential enquiries into maternal deaths
and stillbirths and deaths in infancy.

To attain more uniform practices.

Family physicians;
Obstetricians.

Specialist registrars;
Senior clinicians.

Enhance obstetric emergency skills; Support
maternity care practice.

Clinicians who provide low-risk maternity
and/or low-intervention.

Target population

Multi-professional
89
training
d
Bristol , 2000

OBSim course
c
Stanford , 2005

OET
b
Israel , 2004

126

Ob/Gyn simulation
119
programme
a
Texas , NA

MOET
UK, 1998

111-3

ALSO® / ALARM
Canada, 1997

ALSO®
USA, 1991
118
Miami*, 2002

108-9,114-5

Course
Country/city, year

Ref

Table IV: Simulation-based ‘team’ training programmes in obstetrical emergencies (national courses are in bold): country/city,year of implementation, target population,
goal and programme.
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To improve crises team skills and obstetric emergency
management in staff with inpatient obstetric clinical
duties, within the health system, and that respond to
obstetric crisis events.

To achieve technical and teamwork competences to
manage obstetrical emergencies.

Obstetric attending physicians;
Obst/Gyn residents;
Nurse midwives;
Perinatal nurses.

Obstetric staff providers at delivery
units in military hospitals, within
the US Military Healthcare System

OBCTT
h
Atlanta , 2007

MOES
i
Washington , 2007

Training programme

®

1-day course;
Initial orientation to the environment;
2 training scenarios, of approximately 20-minutes each, requiring a coordinated interprofessional response;
Simulated obstetrical emergencies and facilitated debriefing of 20–30 minutes after each
scenario, based on CRM principles. Excerpts from the video capture of the scenario can be
used to discussion or to illustrate learning points.
4-hour training session; Online module before attending training focusing CRM principles, crisis
team skills, team choreography, roles and responsibilities, and obstetric emergency
management;
A brief didactic slide presentation reviewing core material and orienting participants to the
course at the beginning;
4 training obstetric crisis scenarios, lasting 5 minutes each, with video-capture;
Participants perform in a different role during each scenario;
Debriefing after each scenario focusing team behaviours and member skills using the video of
performance and a checklist of the choreographed roles and responsibilities (Team Task
Completion Checklist)
7 training scenarios;
A portable comprehensive package of simulator technology, to be run in the labour ward:
scenario-based training curriculum, performance measurement and debriefing tools.
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Legend: ALSO – Advanced Life Support in Obstetrics; ALARM- Advanced Labour and Risk Management; CRM – Crew resource management; MOET – Managing Obstetric Emergencies and Trauma; MOES –
Mobile Obstetric Emergencies Simulator; MOSES- Multidisciplinary Obstetric Simulated Emergency Scenarios; NA – not available; Obst/Gyn – Obstetrics and Gynaecology; OBCTT- Obstetric Crisis Team
Training programme; OET – Obstetrical Emergencies Training; OSTTC-Obstetric Simulation-based Team Training Course; UK- United kingdom; USA- United States of America.
®
*ALSO has been implemented at the University of Miami (UM) as a requirement for residency programme.
a
Developed at the Template College Clinical Simulation Centre, Texas.
b
Developed at the Israeli Centre for Medical Simulation.
c
Developed at the Stanford University- Center for Advanced Pediatric and Perinatal Education.
d
Developed at the Southmead Hospital, Bristol.
e
Developed at the Copenhagen University Hospital.
f
Developed at the Harvard Centre for Medical Simulation.
g
Developed at the Barts and the London Medical Simulation Centre.
h
Developed at the Nell Hodgson Woodruff School of Nursing, Emory University, Atlanta, GA.
i
Developed at the Andersen Simulation Centre, Madigan Army Medical Centre, Fort Lewis Washington.

122

123

MOSES
g
London , 2002

A need to enhance non technical skills among obstetric
teams, related to crisis prevention and resolution in
maternity care, to improve patient safety.

Target population

Obstetricians;
Senior midwives;
Anaesthetists.

84,124,130

Course
Country/city, year

Ref

Table IV(cont.): Simulation-based ‘team’ training programmes in obstetrical emergencies (national courses are in bold): country/city, year of implementation, target
population, goal and programme.
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OBCTT, Atlanta

123

Foetal bradycardia, anaphylactic shock, shoulder dystocia, and postpartum haemorrhage. Training was conducted in an
operating suite at the hospital
MOES, Washington
Shoulder dystocia; Breech vaginal delivery; Eclampsia; Postpartum haemorrhage; Operative vaginal delivery; Umbilical cord
prolapse; Neonatal resuscitation. A training package to be run in the labour ward
Legend: NA – not available; Ob/Gyn – Obstetrics and Gynaecology ; CRM – Crew resource management.

MOSES, London

Phase I - (2 courses were run at the simulation centre, 1 in the labour ward of an academic medical centre, and 1 in a
community hospital); 2 scenarios: A pregnant patient at term in active labour after a motor vehicle accident, requiring an
emergent caesarean delivery; Two patients in labour, a pregnant patient with a history of substance abuse and pregnancyrelated hypertension, and a pregnant at term desiring natural childbirth in the face of a markedly abnormal foetal heart rate
tracing. Phase II - 3 scenarios: A maternal traumatic injury with hypoxic arrest and deterioration of the foetal status; A
caesarean delivery was in progress and an actor spouse was sitting nearby- a medical error is discovered and discussed;
Attendance of an imminent delivery, after a prolonged labor. Following vaginal delivery an unexpected acute maternal
compromise arouse while the spouse (patient actor) was standing nearby.
Obstetrical haemorrhage; Eclampsia

1 session: Shoulder dystocia; Postpartum haemorrhage; 2
session: Severe preeclampsia/eclampsia; Neonatal
resuscitation. A simulated environment in rooms nearby the labour ward

nd

Shoulder dystocia; Postpartum haemorrhage; Eclampsia; Twins; Breech; Adult cardiopulmonary resuscitation and Neonatal
resuscitation. Training was conducted within the local maternity unit

Multi-professional
obstetric training, Bristol

st

Epidural-induced hypotension; Amniotic fluid embolism.

OBSim course,
Stanford

Multi-professional
obstetric training
Copenhagen
OSTTC, Harvard

Shoulder dystocia; Postpartum haemorrhage; Breech extraction; Eclampsia.

The course has eight required lectures, five required workstations and five optional workstations.
Required lectures: First Trimester Complications; Vaginal Bleeding in Late Pregnancy; Preterm Labour/ Premature rupture
of membranes; Labor Dystocia; Safety in Maternity Care; Medical Complications; Maternal Resuscitation; and Post-partum
Hemorrhage. Required workstations: Intra-partum Foetal Surveillance; Shoulder Dystocia; Assisted Delivery;
Malpresentations; and Obstetric cases. Optional workstations: Perineal Repair; Cesarean Delivery; Ultrasound in labor
and delivery; Birth Crisis (Obstetric risk management and malpractice; Communication issues in Obstetrics); and Neonatal
Resuscitation
Cardiac arrest; Trauma in pregnancy; Sepsis; Pulmonary embolism, amniotic fluid embolism; Pre-eclampsia/ HELLP
syndrome/ pulmonary oedema; MgSO cardiac arrest; Recurrent convulsions; Eclampsia; Diazepam overdose; Shoulder
dystocia; Breech delivery; Cord prolapse live baby; Uterine inversion; Massive obstetrical haemorrhage during caesarean;
Assisted delivery ventouse; Forceps delivery mento-anterior position; Internal podalic version; Abruption placenta; Postpartum haemorrhage (trauma post-partum haemorrhage, atonic uterus); Decapitation, craniotomy; Symphysiotomy;
Ruptured uterus; Neonatal resuscitation.
Shoulder dystocia; Postpartum haemorrhage; Ruptured ectopic pregnancy; Neonatal resuscitation.

OET, Israel

Ob/Gyn simulation
programme, Texas

MOET

ALSO

®

Course
Training Models(•
•)

• Simulators: Mobile Obstetric Emergencies Simulator package

• Simulators: a female birthing simulator mannequin.

• Simulators (a human patient simulator controlled to adjust the
patient’s physiology according to treatment provided)

• Simulators: modified mannequins - A computer-controlled, fullbody MedSim mannequin was combined with a female birthing
pelvis and a mannequin baby (Gaumard®, Inc. USA,); A foetal
monitor simulator FetalsimTM, (Advanced Medical Simulations, Inc.,
Binghamton, NY)
• Patient actors

• Simulators
• Patient actors
• Simulators (a delivery or a baby mannequin)
• Actual equipment and medications

• Simulators: A foetal monitor simulator – FetalSimTM (Advanced
Medical Simulations, Inc., Binghamton, NY); A full-body simulated
patient - SimManTM(Laerdal Medical, Wappingers Falls, NY); A
pelvic model (Simulaids Inc, Saugerties, NY)
• Patient actors

• Simulators: modified NoelleTM (Gaumard® Inc. USA), SimManTM
and SimBabyTM (Laerdal, Stavanger, Norway).
• Actors to role play the mother and the husband
• Simulators: modified mannequins - NoelleTM(Gaumard® Inc. USA);
A low-tech female pelvis model with a simple foetal mannequin;
high-tech Meti mannequins (METI Inc, Sarasota, FL) and SimManTM
(Laerdal Medical Ltd, Orpington, Kent, UK).

• Simulators: Resusci-AnneTM (Laerdal Medical Ltd, Orpington,
Kent, UK); Purpose-made assisted-delivery model; Symphysiotomy
model and moulage.
• Patient actors
• Animal cadaver

•Simulators (Maternal-foetal mannequins)

Table V: Simulation-based ‘team’ training programmes in obstetrical emergencies: Didactic topics and used training models (•).
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• Johanson
1999

111

MOET programme

•McKenzie118
2007

•Taylor
1998

117

•Beasley
1994

108

n

30

9

275

1315

ALSO programme

®

Author
year

Ref

•Evaluate course programme,
content, models (short-term) and
learners’ self-perceived change in
their behaviour/transfer in actual
obstetrical emergencies (longterm). (K1-3)

•Assess the utility of the ALSO®
course for Obst/Gyn first-year
residents. (K1-2)

•Evaluate trainees’ comfort with
obstetrical
emergencies
and
procedures, and changing in
patterns of practice. (K1-3)

•Evaluate trainees’ comfort with
obstetrical
emergencies,
and
intention to continue maternity
care. (K1)

Aim
(Kirkpatrick level*)

Results
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-2 Questionnaires: just after the
course and at 4 to 10 months after
training.

-Pre/post-training written test of
knowledge;
-Qualitative surveys after training to
trainees and faculty (n=5).

Cohort, prospective

Cohort, prospective

-4 Questionnaires (anonymous):
before, just after, at 6 months and a
year after the course.

-Questionnaire just after the course.

Cohort, prospective

Cross-sectional

• Short-term (n=30)
> 90% of participants scored the lectures and skills stations as ‘good or ‘very good;
The majority of comments were positive but the course was considered rushed.
• Long-term (n=19, 63%)
Actual obstetrical emergencies managed better were shoulder dystocia (n=6),
eclampsia/ pre-eclampsia (n=3), cord prolapse (n=3), massive haemorrhage (n=3),
breech delivery (n=2), cardiac arrest with peri-mortem caesarean section allowing
successful resuscitation (n=1) and epidural complications (n=1).

• 9 first-year residents. ALSO® material was provided before pre-test.
Residents had an increase of 31% in mean pre/post-test score (p<0.01).
8 residents described feeling more confident and prepared after the course.
The course was considered by residents and faculty as a useful and necessary tool
for orientation.

• 142(59.7%) completed the study
Self-perceived significant increase in comfort with the management of each of
obstetrical emergencies and procedures, just-after, at 6 months, and at one year.
At one-year participants reported a significant change in their practice patterns as
more trainees performed vacuum-assisted vaginal delivery, amnioinfusion, and
ultrasound for determining foetal position and placental location.

• 1012 (77%) responders
Self-perceived increase in the level of comfort in the management of obstetrical
emergencies and a greater intention to continue maternity care.

Table VI: Research on the impact of simulation-based ‘team’ training programmes in obstetrical emergencies (excluded developing countries).
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18
residents

42
obstetric
teams

23

Daniels
2008

121

19
Obst/Gyn
residents

49

OBSim course, Stanford

Maslovitz
2007

126

OET, Israel

• Pliego
2008

119

the

• Determine if simulation can
identify
Obst/Gyn
residents’
recurrent performance deficits on
simulated obstetric catastrophic
events.

•Trainees’ feedback on
educational experience (K1)

•Determine if simulation-based
training
improves
residents’
performance in the management
of trained emergencies. (K2)

•Trainees’ feedback on the
educational experience
•Identify recurrent management
mistakes of labor and delivery
teams involved in obstetrical
emergencies. (K1)

•Evaluate
residents’
selfperceived effectiveness of training
on their technical competence to
assess and manage
patients,
confidence in a leadership role,
and ability to remain calm and with
mental clarity during obstetrical
emergencies. (K1)

Ref
n
Aim
Author
(Kirkpatrick level*)
year
Ob/Gyn simulation programme, Texas

Results
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-Videorecord of simulated scenarios
and a checklist of actions to assess
clinical and behavioural performance
of only the obstetric residents by two
trained faculty obstetricians.

-Questionnaire just after the course.

-Video record of simulated scenarios;
-Checklist of actions.

Cohort, prospective
Comparison of
performance in
simulated scenarios
before and at least 6
months after training.
Cross sectional

-A questionnaire on the usefulness
and satisfaction of the course;
- Video record of simulated scenarios;
-Checklist of actions.

-Questionnaire: online-based survey
after the training.

Cross sectional

Cross-sectional

• 81.6% rated the experience as excellent.
Participants highly rated:
The ability of scenarios to test technical skills (96%) and behavioural skills (96%)
The ability of the training to teach technical skills (90%) and behavioural skills
(100%)
The ability of the training to transfer skills to the real environment (100%);
• Simulated training can identify performance deficits of residents with subsequent
development of focused teaching modules.
The need to improved communication skills, workload distribution, knowledge on
the use of forceps and management of cardiac arrest in a pregnant patient was
recognize.

• The most common management errors were:
- Delay in transporting the bleeding patient to the operating room;
- Unfamiliarity with prostaglandin administration to reverse uterine atony;
- Delayed blood products administration to reverse consumption coagulopathy;
- Poor cardiopulmonary resuscitation techniques;
- Inadequate documentation of shoulder dystocia;
- Inappropriate avoidance of episiotomy in shoulder dystocia and breech
extraction;
Lowest management scores were obtained in the postpartum haemorrhage and
eclamptic seizure scenarios;
Feedback from trainees revealed a great interest (92%) in hands-on practice
with emphasis to an existing considerable discrepancy between theoretical
knowledge and practical skills.
•Significantly higher individual scores of performance were obtained in both late
scenarios, eclampsia (p=0.12) and postpartum haemorrhage (p=0.18).

•18 (78%) responders
82% agreed or strongly agreed that the programme contributed to the
completeness of their education, 91% that the training increased their interest in
developing clinical competence and 81% that it improved management of stressful
situations and leadership skills.

Table VI(cont.): Research on the impact of simulation-based ‘team’ training programmes in obstetrical emergencies (excluded developing countries).
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127

29.025**

19.460**

• Evaluate the impact of training
on the management of shoulder
dystocia and related neonatal
outcome. (K4)

• Evaluate the impact of training
on neonatal outcomes.(K4)

•Sorensen
2009

125

339

•Trainees’ feedback on the
educational
experience;
Evaluate
participants’
selfperception on the extent to
which the programme has
changed their attitudes, affected
their
knowledge,
and/or
increased their skills, the
transfer of learning to real life,
and the change on the
organization
and
patient
outcome.
Evaluate trainees’ knowledge of
skills on neonatal resuscitation.
(K1-4)

Multi-professional obstetric training, Copenhagen

•Draycott
2008

• Draycott
2006

Ref
n
Aim
Author
(Kirkpatrick level*)
year
Multi-professional obstetric training, Bristol
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-3 Questionnaires: before, just after
and 9-15 months following training;
-Written test s of knowledge of skills
on neonatal resuscitation: before, just
after and 9-15 months following
training;
-Information from the Danish Medical
Birth Registry;
-Information from the Hospital
Administration to quantify variation
on midwives’ sick leave.

-Clinical database and clinical notes.

Cohort, retrospective
Comparison of
management of births
complicated by shoulder
dystocia, and related
neonatal outcome, at pretraining (1996-1999) with
post-training (2001-2004)
Cohort, prospective

-Clinical database, clinical notes and
hospital coding (ICD10***).

Cohort, retrospective
Comparison of neonatal
outcomes at pre-training
(1998-1999) with posttraining (2001-2003)

•1st session (n=147); 2nd session (n=192);
Response rate to the questionnaires at 9-15 months within the different staff
groups was 70-100%. Late written test was completed by 128 (76.2%) of 168
possible participants.
a) 92% respondents had a positive attitude toward the programme.
b) When comparing pre-training to late post-training (at 9-15 months) participants:
-Considered less stressful and less unpleasant to manage shoulder dystopia
(p=0.003), preeclampsia (p<0.001), and neonatal resuscitation (p<0.001). No
difference was found for postpartum bleeding (p=0.24).
-Confidence scores for all trained skills improved significantly (management of
shoulder dystocia (p<0.001), management of postpartum bleeding (p=0.007),
management of severe preeclampsia (p<0.001) and basic neonatal resuscitation
(p=0.001).
c) When comparing early post-training to late post-training (at 9-15 months):
-A significant reduction in confidence scores was obtained for neonatal
resuscitation (p<0.001) but no significant reduction in the level of confidence was
found for management of shoulder dystocia and severe preeclampsia.
d) At the late questionnaire, after the 1st session, 89% of midwives (74/83), 94%
(15/16) of auxiliary nurses, and 70% (23/33) of the doctors reported a positive
influence on their work.
e) When comparing early post-testing to pre-training written test the score obtained
increased significantly (65% versus 94% [p<0.001]).
f) When comparing late post-testing to early post-training written test score there
was a significant reduction (p<0.001). However, at the late post-test scores were
still significantly higher (p<0.001) than at the pre-test.
g) There was a need for organizational changes as implementation, or updating of
related clinical guidelines, design of an algorithm for neonatal resuscitation,
bleeding boxes and preeclampsia boxes were adopted, among others.
h) Midwives sick leave diminished significantly during the study period, from 8% in
2000 to 2.9% in 2006 (p=0.002).

•15.908 newborns at pre-training and 13.117 at post-training.
A significant reduction in neonatal injury at birth after shoulder dystocia was
obtained, from 30/324 (9.3%) to 6/262 (2.3%) with a relative risk of 0.25 (95%CI
0.11– 0.57).

•8.430 newborns at pre-training and 11.030 at post-training.
There was a significant improvement in neonatal clinical outcomes after training by
a reduction in the rates of 5-minute Apgar scores≤6, from 86.6 to 44.6 per 10,000
births (p< 0.001), and infants with hypoxic ischemic encephalopathy decreased
from 27.3 to 13.6 per 10,000 births (p=0.032).

Table VI(cont.): Research on the impact of simulation-based ‘team’ training programmes in obstetrical emergencies (excluded developing countries).
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Robertson
2009

123

22

93

25

176

344

n

the

•Trainees’ feedback on the
educational experience, their selfperceived learning and transfer of
learning to clinical practice. (K1-3)

•Trainees’ feedback on
educational experience. (K1)

•Evaluate self-perceived change in
CRM behaviours in an actual
critical event a year or more after
training, and to review and reevaluate the utility of
the course (K1-3)

•Evaluate
participants’
selfperceived training impact on
teamwork, decision-making and
communication
skills,
course
realism
and
recommended
frequency. (K1-2)

Aim
(Kirkpatrick level*)

Results

Cohort, prospective
- Telephone or e-mail interviews 2 to
6 weeks after the course;
- A structured observation tool to
review video-recorded debriefings.

-Questionnaire (post-course)

-Questionnaire at ≥1-year after
training (long-term).

Cohort, prospective
(participants from Phase
II)

Cross sectional

-Questionnaire immediately after
training (short-term).

Cross sectional

•Participants enjoy and value the simulation-based learning experience, reinforce
the importance of non technical skills in influencing clinical outcome, highlighted
that simulators are valuable tools for practising obstetrical emergencies and
reported to feel better equipped for dealing with emergencies.
•57 midwives, 21 obstetricians, 15 anaesthetists participated in the course.
55 (59%) participants contributed to the evaluation.
Team training was well received. Trainees were able to check out assumptions and
expectations of others and develop respect for different roles within the team. They
reported acquiring new insights concerning team communication and leadership in
crisis situations but mechanisms to transfer of learning were weakly developed.
Skilful facilitation of debriefing was considered central to learning.

• Phase I (n=36); Phase II (n=308); 35 and 307 participants, at phase I and II,
respectively, completed the short-term questionnaire.
•Phase I:
a) 100% rated the course as excellent or very good.
b) Realism of the scenarios was highly rated, whether taught in the real labour
ward or in the simulation centre (p=0.199).
c) 68% recommended course frequency every 1 to 2 years.
•Phase II:
a) 99% rated the course as excellent or very good.
c) 63% recommended course frequency every 1 to 2 years.
•58 (33%) responders
a) After a year or more, the training continue to be highly rated.
b) 69% experienced a critical clinical event since the course.
c) The majority “strongly or somewhat agree” an improvement in their
communication skills (77%), an improvement in their response to critical events
(75%), that CRM principles are useful to obstetric faculty (86%), and that they have
learnt things useful for their practice (89%).
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- 4 Questionnaires; pre-course, after
22 volunteers participated (14 nurses, 4 nurse midwives and 4 physicians)
•Trainees’ self-perceived impact Cohort, prospective
the first and final simulations, and
Participants reported significant (p< 0.004) improvements in their perceived
on confidence and competence in
post-course, including trainees’
competence in responding to an obstetrical emergency and in their perception of
handling obstetrical emergencies;
satisfaction with the programme;
individual and team performance;
attitude towards the utility of a
-Video-capture of simulated
Participants strongly agreed that they would “recommend the training” to others.
rapid response team and of team
scenarios;
Overall task completion from the first to the last simulation substantially improved
skills; comfort in assuming team
- A role and task-based scoring
(p< 0.05).
roles;
individual
and
team
instrument after each simulation.
performance and of simulation
technology as a teaching tool.
Impact of team performance in a
simulated environment. (K1-2)
Legend: C- case; CT- Control; n – number of cases; K1 to 4 – Kirkpatrick level I to IV; Obst/Gyn - Obstetrics and Gynaecology ; Ref – Reference;
98
*Levels proposed by Kirkpatrick for assessing the impact of educational interventions.
** Term, cephalic presenting singleton infants (infants born by elective caesarean were excluded); *** International Classification of Diseases, 10th edition.

OBCTT, Atlanta

Freeth
2009

130

Freeth
2006

124

MOSES, London

Gardner
2008

120

Author
year
OSTTC, Harvard

Ref
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