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Implementation of a 2-Day Simulation-Based Course to
Prepare Medical Graduates on Their First Year of Residency
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Mariane Saliba, MD,† Anne-Marie Etienne, PhD,* and Katharina Schumacher, MD†
Objectives: Residents beginning their specialization in pediatrics and
emergency medicine (EM) are rapidly involved in oncall duties. Early ac-
quisition of crisis resource management by novice residents is essential
for patient safety, but traditional training may be insufficient. Our aim
was to investigate the impact of a 2-day simulation-based course on resi-
dents to manage pediatric and neonatal patients.
Methods: First year residents participated in the course. They completed
two questionnaires concerning perceived stress and self-efficacy in techni-
cal skills (TSs) and non-TSs (NTSs) at 3 times: before (T0), after (T1), and
6 weeks after the course (T2).
Results: Eleven pediatric and 5 EM residents participated. At T0, stress
about “communicating with parents” (P = 0.022) and “coordinating the
team” (P = .037) was significantly higher among pediatric compared with
EM residents; self-efficacy was not different between the specialities. After
training, perceived stress about “managing a critical ill child” and perceived
stress total significantly decreased among EM residents, whereas it remained
the same among pediatricians (respectively, P = 0.001 and P = 0.016).
Regarding self-efficacy, it had significantly increased in both groups
(P < 0.001). Specifically, the increase in TSs self-efficacy was significant
after the training (p = .008) and after 6 weeks (p < .001), and the increase in
NTs self-efficacy was only significant after 6 weeks (P = 0.014).
Conclusions: Our course improved perceived stress, TSs, and NTSs
self-efficacy of residents. This encourages us to formalize this as a prereq-
uisite for admission to the pediatric and EM residency.
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T he first year of specialization is particularly stressful with new
responsibilities and sleep deprivation.1–4 In fact, pediatric and

emergency medicine (EM) residents starting their specialization
are often asked to do their first on call quite soon after their first
working day. A consultant is either present or on call at home.
They are responsible for the all the patients on the pediatric ward,
for the delivery room, and also for the pediatric emergency depart-
ment. This could be very stressful, given that residents' pediatric
acute care experience is limited by the low frequency and variable
nature of pediatric situations in the clinical environment.5 These
opportunitieswere further decreased due to the EuropeanWorking
Time Directive6 which limits the resident work hours to 48 hours a
week. So, they have probably not enough opportunities to train
their technical skills (TSs) before being alone on call. Moreover,
they have to comanage patients along with numerous subspecialty
teams: gastrointestinal, transplant, renal, surgery, and so on.7 Also,
the communication skills of comanaging a patient among several
teams (ie, leadership, teamworking) are not often addressed in
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medical school,7 although patient outcomes are also related to
the teamwork of health care providers.8

So, the first year of residency can begin with excitement,
which could rapidly be followed by self-doubt and awareness of
realistic limitations.3 In consequence, a lot of residents experience
a high level of stress,3 anger and hostility,9 or depression during
their residencies.10 That can affect their ability to deliver good pa-
tient care, followed by well-documented effects on error rate and
adverse outcomes.11 It seems that a competent pediatrician should
not only have TSs, but also non-TSs (NTSs) to perform well. By
definition, NTSs are cognitive, social and personal resource skills
that complement TSs, and contribute to safe and efficient task per-
formance.12 TheNTSs comprising, among other elements, commu-
nication with patients and parents, cooperation, decision making,
conflict resolution and workload management, are often tackled
in crisis resource management (CRM) courses.13,14 The CRM
courses aim to coordinate, use, and apply all available resources
to optimize patient safety and outcomes.14 However, little empha-
sis is given to NTSs inmedical school.15Medical students are also
less likely to acquire such skills through training and mentorship
than previous generations; because of the increase number of
medical students, they spend fewer hours on the wards and more
with educational facilitators who had limited medical training.15

In a lot of countries, simulation-based training with debriefing
is increasingly used in medical education specifically for teaching
CRM principles.16 It has the potential to supplement workplace
trainingwithout compromising patient safety.17 Debriefing in a safe
and supportive environment is essential to the learning process.18,19

Simulation-based training has been recommended as a method to
train teams in learning NTSs for pedagogical and patient safety
reasons.13 However, there are limited published training programs
for pediatric residents in CRM.16,20,21 Early acquisition of these
critical competencies by novice residents is essential for patient
safety, but traditional training methods may be insufficient.22,23

Given the number of challenges that residents had to deal
with (ie, lack of sleep, little opportunity to use their skills in the
field, difficulty to find their place in a multidisciplinary team,
and so on), and the stress and self-doubt that these could cause,
we have chosen to focus in this study on the perceived stress and
the self-efficacy in acute pediatric and neonatal situations. With
this background in mind, we developed a 2-day simulation-based
training program. The aim of our study was to assess the efficacy
of this training program on perceived stress and self-efficacy in
TSs and NTSs in acute pediatric and neonatal situations among
first year pediatric and EM residents.
METHODS

Participants and Design
All first year residents in pediatric and EM at the University of

Liègewere invited to participate to this longitudinal study assessing
the impact of a 2-day pediatric training program. They have not
followed the pediatric advanced life support or neonatal advanced
life support, or simulation-based training prior to the training. This
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training program took place before the beginning of the academic
year at the Paediatric Simulation Centre, Paediatric Department,
University Hospital Liège, Belgium. The institutional review
boards (Research Ethics Committee) of the University Hospi-
tal, CHU de Liège, Belgium, approved the study (number:
B707201318537). Each participant provided a written consent to
participate and had to complete questionnaires at 3 times: be-
fore (T0), immediately after the training program (T1), and
6 weeks after that (T2).
Training and Materials
The 2-day training program led by senior pediatricians was

developed to prepare graduates for their first year of residency.
It included (1) theoretical courses, (2) skill stations, and (3) high-
fidelity simulation sessions with debriefing using a baby and infant
manikin (SimBaby and SimJunior; Laerdal Medical, Norway).

The theoretical courses (3 hours) were about how to recog-
nize the acutely unwell child, the ABC approach in a trauma case
and resuscitation of a newborn. The TS stations (3.5 hours) were
devoted to pediatric basic life support, neonatal basic life support,
the use of a defibrillator, vascular access including intraosseous
needle placement and umbilical catheter insertion, foreign body
inhalation, and ventilation. The high-fidelity simulation sessions
with debriefing (6 hours) were aimed to develop CRM TSs (eg,
TABLE 1. Self-Efficacy About Technical and Nontechnical Skills Que

Skills

Technical skills 1. Recognize a sick c
2. Recognize a child
3. Follow the ABCD
4. Treat a patient in r
5. Treat a patient in s
6. Be in charge of a f
7. Know the right tre
8. Choose the most a
9. Identify cardiac arr
10. Take care of a ne
11. Take care of a pre
12. Ventilation of a n

Nontechnical skills 13. Use all available
14. Call for help (col
15. Be a good leader
16. Distribute the wo

the weaknesses o
17. Know my own st
18. Collaborate with
19. Communicate eff
20. Keep a global vie
21. Reduce or elimin
22. Use a language w
23. Adjust the level a
24. Listen to the pare
25. Explore parents e
26. Be empathic with
27. Avoid to re-assur
28. Deal with difficu
29. Summary all the
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to recognize a sick child) and NTSs (eg, call for help). They used
interactive baby and junior manikins andmonitor placed in a realistic
clinical environment such as a pediatric ward (a ward) or an EM
department. The subjects participated in 8 clinical scenarios en-
countered in pediatrics and neonatology: bronchiolitis on the
ward at night, septic shock, convulsion, cardiac arrest due to hypo-
volemia, meconium aspiration, 28 weekers premature, apnoea in
a premature baby, a newborn who is apparently stillborn. Each
15-minute scenario consisted of 2 or 3 trainees in this high-fidelity
simulation environment with a pediatric nurse or midwife or a par-
ent whowere played by faculty members. They had the possibility
to ask for support from a senior doctor or a nurse if appropriate
to the scenario. Avideo relay to the debriefing room allowed full
observation by the other course members and also provided the
possibility to do video assist debriefing. During the video assist
debriefing, the facilitator choose some sequences showing good
and bad NTs and TSs to reinforce good practice, to reflect on their
practice and to learn frommistakes. A 30-minute to 40-minute struc-
tured debriefing based on Rudolf's model24 and led by experienced
pediatricians, neonatologists, and nurses (who received an EuSim
Simulation Instructor Course) followed the scenarios. Debriefing
allowed participants to reflect on actions taken in the scenario and
discuss themwithin the team. It included the following steps: a re-
actions phase in which trainees (“blowoff steam”) and the instruc-
tor gets a first glimpse of what is most concerning the trainees), a
stionnaire

Item

hild
in cardiorespiratory arrest and starting cardio pulmonary resuscitation
approach
espiratory distress
eptic shock
itting patient
atment to evacuate a foreign body
ppropriate vascular access (peripheral, intra-osseous or central)
hythmias (shockable and nonshockable)
wborn
mature newborn
ewborn
resources (equipment, technology and aide-mémoire)
league, supervisor…)

rkload in a good and efficient way (Knowing the strengths and
f your multidisciplinary team)
rengths and the weaknesses
all members of the team in an emergency situation
ectively with team members
w of the clinical case in the emergency situation
ate stress and anxiety signs
hich is non technical and easy to understand
nd quantity of given information
nts concerns
xpectations
a parent

e the parents to quickly
lt emotions of the parents
information that they are easy to understand
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TABLE 2. Socioprofessional Data

Socioprofessional Data Mean SD n %

Age 25.3 0.8
Sex
Male 3 19
Female 13 81

Specialization
Pediatric 11 69
Emergency medicine 5 31
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description phase, an analysis phase in which the facilitator and
trainees discuss and analyse trainees' performance, and an applica-
tion phase in which each trainee phrase their take homemessage.24

Evaluation
All participants gave socioprofessional data (age, sex, spe-

cialization, year of specialization). They also completed 3 ques-
tionnaires specifically developed for the study:
• Perceived stress: A 5-item Visual Analogue Scale ranging from
0 (very stressful) to 10 (not at all stressful) assessed perceived
stress in emergencies (eg, communicate with parents in a situa-
tion of emergency). Cronbach α coefficient was 0.72.

• Self-efficacy:A 29-itemquestionnaire (Table 1) scored on a 6-point
Likert scale from 1 (very low) to 5 (excellent) (and 0 for “non-
applicable”) assessed self-efficacy about the use of TSs (12
items, eg, to recognize a sick child) and CRM NTSs (17 items, eg,
call for help). Cronbachαwere 0.87 for TSs and 0.93 for NTSs.

• Satisfaction: A 14-item questionnaire scored on a six-point
Likert scale from 1 (very low) to 5 (excellent) (and 0 for “non-
applicable”) assessed the trainee satisfaction about the training
program (e.g. relevance of the content to my clinical practice).
Cronbach α was 0.93.
The choice of the “perceived stress” and “self-efficacy” items
was based first on the international guidelines (ie, ABCDE ap-
proach sepsis guidelines) and CRM points published by Rall
and Dieckmann,25 second, after analyzing the content of par-
ents' complaints against the pediatric department (ie, bad com-
munication with medical staff ), and third, on residents
experience (ie, the stress to be on call).
TABLE 3. Perceived Stress and Self-Efficacy Among Pediatric (n = 11
ing), T1 (After Training) and T2 (6 Weeks After Training)

Pediatricians Residents

Items T0 Mean (SD) T1 Mean (SD) T
Perceived stress total 2.2 (1.1) 2.1 (0.7)
Managing critical child 2.0 (1.7) 2.0 (0.9)
Managing a new-born 2.0 (2.2) 1.8 (1.1)
Communicating with parents 2.5 (1.4) 3.2 (1.3)
Coordinating the team 2.4 (1.2) 2.1 (1.1)
Being a leader 2.1 (1.5) 1.6 (1.1)

Self-efficacy
Technical skills 2.3 (0.5) 3.3 (0.3)
Non-technical skills 3.1 (0.6) 3.2 (0.4)

Concerning perceived stress: visual analogue scale: 0, stressful; 10, not stres

Concerning self-confidence : Likert: 0, not confident; 5, very confident.

© 2016 Wolters Kluwer Health, Inc. All rights reserved.
Statistical Analysis
Baseline time 0 data were compared between specialities

on questionnaires to test for initial equivalency of groups using
Mann-WhitneyU test for independent samples. Multivariate analy-
ses (repeated measure analysis of variance) were calculated regard-
ing speciality and time of assessment. All statistical tests were
2-tailed, and aP value less than 0.05was considered statistically sig-
nificant. The analyses were performed with SPSS Version 21.0.26
RESULTS

Baseline Results
The 16 residents of the first year pediatric and EMat the Uni-

versity of Liège participated (participation rate of 100%). The de-
mographics of the participants including age, sex, specialities, and
year of residency is included in Table 2. Eleven were at the begin-
ning of their first year of pediatrics and 5 of EM. The comparison
between specialities showed that perceived stress at T0 was signif-
icantly higher among pediatricians compared with EM residents
concerning: communicating with parents (U = 4.50, P = 0.022)
and coordinating the team (U = 6, P = 0.037). At T0, self-efficacy
was not different between pediatricians and EM residents.

Impact of Training
Because pediatricians and EM residents were different at

baseline, we used a multivariate analysis with repeated measure
on time (T0, T1, T2), and group (pediatricians vs EM residents)
as independent variable. The results indicated a significant effect
of time of evaluation (F = 2.86; P = 0.004), of group (pediatric
and EM) (F = 4.33; P = 0.036), and of interaction time by group
(F = 2.16; P = 0.027). Post hoc analysis revealed effect of time for
stress concerning managing a critically ill child (F = 6.35; P =
0.006), and self-efficacy in TSs (F = 5.09; P = 0.014). Analysis re-
vealed specific effect of group for stress concerning managing a
critically ill child (F = 7.19; P = 0.019), stress concerning commu-
nicating with parents (F = 5.93; P = 0.030), coordinating the team
(F = 31.08; P < 0.001), being a leader (F = 40.44; P < 0.001), and
total stress (F = 19.23; P = 0.001). Analysis revealed specific ef-
fect of interaction time by group for stress concerning managing
a critically ill child (F = 8.91; P = 0.001) and stress total (F = 4.84;
P = 0.016) (Table 3).
) and EmergencyMedicine Residents (n = 5) at T0 (Before Train-

Emergency Medicine Residents

2 Mean (SD) T0 Mean (SD) T1 Mean (SD) T2 Mean (SD)
1.9 (1.2) 3.6 (1.2) 4.2 (1.0) 5.1 (0.9)
1.7 (1.2) 2.0 (2.2) 4.6 (1.8) 4.8 (1.1)
1.8 (1.8) 3.3 (2.8) 2.7 (2.1) 4.6 (1.6)
2.8 (1.9) 4.2 (1.0) 3.8 (0.4) 5.1 (1.5)
1.8 (1.3) 4.4 (1.2) 4.9 (0.9) 5.6 (0.9)
1.6 (0.8) 4.2 (1.4) 4.8 (1.3) 5.2 (1.0)

3.3 (0.5) 2.8 (0.4) 2.8 (0.3) 3.4 (0.2)
3.5 (0.4) 2.9 (0.5) 2.6 (1.8) 3.3 (0.2)

sful.
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Perceived stress decreased in EM residents after training, al-
though it remained the same in pediatric residents. Self-efficacy in
TSs increased in both groups.

Because self-efficacy increased in both groups, we have also
used a multivariate analysis with repeated measure on time (T0,
T1, T2) in thewhole sample for this variable. This additional anal-
ysis confirmed a significant effect of time of evaluation (F = 13.18;
P < 0.001). Post hoc analysis revealed a significant effect of time
for self-efficacy in TSs (F = 9.59; P = 0.001) and a marginal effect
of time for self-efficacy in NTSs (F = 2.84; P = 0.074). More spe-
cifically, the increase in TSs was significant after the training
(P = 0.008) and after 6 weeks (P < 0.001), and the increase in
NTs was only significant after 6 weeks (P = 0.014).

Satisfaction About Training
All residents were satisfied with the facilitators (mean = 4.3/5;

SD = 0.6), the presentations (mean = 4.1/5; SD = 0.7), the training
content (mean = 4.4/5; SD = 0.7), and the simulation sessions
(mean = 4.2/5; SD = 0.6). There was no significant difference be-
tween pediatric and EM residents. Here you have a few illustrative
narrative comments from the participants: “The training was re-
ally useful in preparation of our first on call,” “We wish that all
the graduates who begin their residency have the opportunity to
follow the same program,” “The neonatal program was not suffi-
cient and need to be done more in details.”

DISCUSSION
The objective of our study was to develop a 2-day simulation-

based training program and assess its impact on perceived stress
and self-efficacy in technical and NTSs among first year pedi-
atric (N = 11) and EM (N = 5) residents in acute pediatric and
neonatal situations.

Our results show that a 2-day training course about dealing
with the acutely unwell child using presentations, skill stations,
and high-fidelity simulation had a positive impact among resi-
dents at the beginning of their first year of specialization. All res-
idents were satisfied with the course.

At baseline, perceived stress about “communicating with
parents” and “coordinating the team” was significantly higher
among pediatric compared with EM residents. After training, per-
ceived stress decreased in EM residents, although it remained the
same in pediatric residents. Two hypotheses may be raised to ex-
plain the differences between pediatricians and emergency physi-
cians in terms of stress. First, it can be assumed that the EM
residents were reassured by the basic skills received in the train-
ing. These skills could be sufficient to handle the few pediatric
cases they will have to deal with in their department. Moreover,
they could call in many cases a pediatrician for help if necessary.
In contrast, it seemed that the basic skills learned in the training
were not sufficient to reassure pediatricians who would be on call
next week and could be the leader of such situations until their su-
pervisor arrives. Second, it seemed that EM residents are more
used to adapt well to situations that are risk laden as described
by Bascom et al.27

Regarding self-efficacy, there was no difference between
the specialities at baseline. After training, self-efficacy increased
in the whole sample. Specifically, there was a significant increase
in self-efficacy in TSs after the training and after 6 weeks, and the
increase in self-efficacy in NTswas only significant after 6 weeks.
It can be assumed that using the technical and NTSs taught in
the training for 6 weeks had increased and strengthened the
feeling of confidence and being able to use them. Based on
self-efficacy theory, clinicians are less likely to initiate and sustain
behaviors for which they lack confidence. This performance-
4 www.pec-online.com
based confidence can be distinguished from knowledge and skills
necessary to perform the behavior.28 Self-efficacy has important
implications for pediatric resuscitation for example. Even those
who are knowledgeable and skilled in resuscitation techniques
may fail to apply them successfully unless they have an ade-
quately strong belief in their capability.28

Simulation-based training in a safe environment provides
controlled, deliberate practice, which is a critical ingredient for
learning that is frequently absent in other forms of teaching29,30

and has been shown to enable training tomastery.31 Adult learning
models suggest that experiential training results in greater learning
and retention compared with didactic teaching.32,33

Our pilot study had some limitations: to give the same train-
ing to pediatric and EM residents, regardless of their different
training levels; the lack of a control group that did not receive
the training; and the use of subjective questionnaires. We could
integrate a control group by staggering and having some of the
residents receive the training right away and others receiving it
2 months later and then comparing these 2 groups. The few im-
provements in perceived stress and self-efficacy shown in this pi-
lot study must be confirmed by measuring first, in simulation, the
improved perceived stress, TSs, and NTs self-efficacy of residents
with a checklist-based assessment of their skills just after the train-
ing and 3 months later, and second, the extension of the per-
formance achieved in simulation to patient care practices in the
clinical setting.23 Our outlook is to improve training using more
varied pediatric scenarios, focusing more on certain basic clinical
skills, such as a correct ABCD approach, offering a 2-day of core
curriculum for pediatricians and EM physicians, and a third day
for pediatricians only, where neonatology is taught.

In conclusion, our simulation-based training focusing on
acutely unwell child had a positive impact on stress and self-
efficacy in technical and NTSs of future first year residents. This
first experience encourages us to propose to formalize this course
as a prerequisite for admission to the pediatric and EM residency.
REFERENCES
1. Stress and impairment during residency training: strategies for reduction,

identification, and management. Resident Services Committee,
Association of Program Directors in Internal Medicine. Ann Intern Med.
1988;109:154–161.

2. Lourenção LG, Moscardini AC, Soler ZA. Health and quality of life of
medical residents. Rev Assoc Med Bras. 2010;56:81–90.

3. Levey RE. Sources of stress for residents and recommendations for
programs to assist them. Acad Med. 2001;76:142–150.

4. Tyssen R, Vaglum P, Grønvold NT, et al. Factors in medical school that
predict postgraduate mental health problems in need of treatment. A
nationwide and longitudinal study. Med Educ. 2001;35:110–120.

5. Tibballs J, Kinney S. A prospective study of outcome of in-patient
paediatric cardiopulmonary arrest. Resuscitation. 2006;71:310–318. doi:
10.1016/j.resuscitation.2006.05.009.

6. Pickersgill T. The European working time directive for doctors in training :
We will need more doctors and better organisation to comply with
the law. Br Med J. 2001;323:1266.

7. Moreno MA. Resident stress revisited: a senior pediatric resident's point of
view. Pediatrics. 2003;112:411–414.

8. Manser T. Teamwork and patient safety in dynamic domains of healthcare:
a review of the literature. Acta Anaesthesiol Scand. 2009;53:143–151.

9. Uliana RL, Hubbell FA, Wyle FA, et al. Mood changes during the
internship. J Med Educ. 1984;59:118–123.

10. Valko RJ, Clayton PJ. Depression in the Internship. Dis Nerv Syst.
1975;36:26–29.
© 2016 Wolters Kluwer Health, Inc. All rights reserved.

http://www.pec-online.com


Pediatric Emergency Care • Volume 00, Number 00, Month 2016 Simulation-Based Course for Residency Preparation
11. Aylin P, Yunus A, Bottle A, et al. Weekend mortality for emergency
admissions. A large, multicentre study. Qual Saf Health Care.
2010;19:213–217.

12. Kodate N, Ross A, Anderson J, et al. Non-technical skills (NTS) for
enhancing patient safety. Achiev Future Dir. 2012;7.

13. Ostergaard D, Dieckmann P, Lippert A. Simulation and CRM. Best Pract
Res Clin Anaesthesiol. 2011;25:239–249.

14. Rall M, Dieckmann P. Safety culture and crisis resource management in
airway management: general principles to enhance patient safety in
critical airway situations. Best Pract Res Clin Anaesthesiol. 2005;19:
539–557.

15. Brown M, Shaw D, Sharples S, et al. A survey-based cross-sectional
study of doctors' expectations and experiences of non-technical skills for
out of hours work. BMJ Open. 2015;5:e006102.

16. Bank I, Snell L, Bhanji F. Pediatric crisis resource management training
improves emergency medicine trainees' perceived ability to manage
emergencies and ability to identify teamwork errors. Pediatr Emerg Care.
2014;30:879–883.

17. Shamim Khan M, Ahmed K, Gavazzi A, et al. Development and
implementation of centralized simulation training: evaluation of feasibility,
acceptability and construct validity. BJU Int. 2013;111:518–523.

18. Fanning RM, Gaba DM. The role of debriefing in simulation-based
learning. Simul Healthc. 2007;2:115–125.

19. Rudolph JW, Simon R, Dufresne RL, et al. There's no such thing as
“nonjudgmental” debriefing: a theory and method for debriefing with good
judgment. Simul Healthc. 2006;1:49–55.

20. Adler MD, Vozenilek JA, Trainor JL, et al. Development and evaluation of
a simulation-based pediatric emergency medicine curriculum. Acad Med.
2009;84:935–941.

21. Reznek M, Smith-Coggins R, Howard S, et al. Emergency medicine crisis
resource management (EMCRM): pilot study of a simulation-based crisis
management course for emergency medicine. Acad Emerg Med. 2003;10:
386–389.

22. McGaghie WC, Issenberg SB, Cohen ER, et al. Does simulation-based
medical education with deliberate practice yield better results than
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
traditional clinical education? A meta-analytic comparative review of the
evidence. Acad Med. 2011;86:706–711.

23. Park CS, Rochlen LR, Yaghmour E, et al. Acquisition of critical
intraoperative event management skills in novice anesthesiology residents
by using high-fidelity simulation-based training. Anesthesiology. 2010;112:
202–211.

24. Rudolph JW, Simon R, Raemer DB, et al. Debriefing as formative
assessment: closing performance gaps in medical education. Acad Emerg
Med. 2008;15:1010–1016.

25. Rall M, Dieckmann P. Simulation and patient safety: the use of simulation
to enhance patient safety on a systems level.Curr Anaesth Crit Care. 2005;
16:273–281. doi:10.1016/j.cacc.2005.11.007.

26. Corp IBM.Released. In: IBM SPSS Statistics forWindows, Version 21.0. N.
Y.: IBM Corp. Armonk; 2012.

27. BascomE, NerlandM, Corsi D, et al. 97: are emergency medicine residents
adrenaline junkies? A comparison of risk taking traits and behaviors
between emergency medicine and family practice residents. Ann Emerg
Med. 2007;50:S31. doi:10.1016/j.annemergmed.2007.06.129.

28. Maibach EW, Schieber RA, Carroll MF. Self-efficacy in pediatric
resuscitation: implications for education and performance. Pediatrics.
1996;97:94–99.

29. McGaghie WC, Issenberg SB, Petrusa ER, et al. Effect of practice on
standardised learning outcomes in simulation-based medical education.
Med Educ. 2006;40:792–797.

30. McGaghie WC, Issenberg SB, Petrusa ER, et al. A critical review of
simulation-based medical education research: 2003-2009.Med Educ.
2010;44:50–63.

31. Wayne DB, Butter J, Siddall VJ, et al. Mastery learning of advanced cardiac
life support skills by internal medicine residents using simulation
technology and deliberate practice. J Gen Intern Med. 2006;21:251–256.

32. Davis D, O'Brien MA, Freemantle N, et al. Impact of formal continuing
medical education: do conferences, workshops, rounds, and other
traditional continuing education activities change physician behavior or
health care outcomes? JAMA. 1999;282:867–874.

33. Kolb D. Experiential Learning: Experience as the Source of Learning and
Development. New Jersey: Prentice Hall; 1984.
www.pec-online.com 5

http://www.pec-online.com



