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Abstract

Background: A prompt start to an appropriate neonatal and paediatric resuscitation is critical to reduce mortality
and morbidity. However, residents are rarely exposed to real emergency situations. Simulation-based medical training
(SBMT) offers the opportunity to improve medical and non-technical skills in a controlled setting. This survey describes
the availability and current use of SBMT by paediatric residents in Italy with the purpose of understanding residents’
expectations regarding neonatal and paediatric emergency training, and identifying gaps and potential areas for future
implementation.

Methods: A survey was developed and distributed to Italian residents. SBMT was defined as any kind of training with a
mannequin in a contextualised clinically realistic scenario.

Results: The response rate was 14.4%, covering the 71% of Italian paediatric residency programmes. Among them,
88% stated that Out of the 274 residents, 88% stated that they received less than 5 h of SBMT during the past training
year, with 66% not participating in any kind of simulation activity. In 62% of the programmes no simulation training
facility was available to residents. Among those who received SBMT, 46% used it for procedures and skills, 30% for
clinical scenarios, but only 24% of them reported a regular use for debriefing. Of the overall respondents, 93% were
interested in receiving SBMT to improve decision-making abilities in complex medical situations, to improve technical/
procedural skills, and to improve overall competency in neonatal and paediatric emergencies, including non-technical
skills. The main barriers to the implementation of SBMT programmes in Italian paediatric residencies were: the lack of
experts (57%), the lack of support from the school director (56%), the lack of organisation in planning simulation centre
courses (42%) and the lack of teaching materials (42%).

Conclusions: This survey shows the scarce use of SBMT during paediatric training programmes in Italy and points out
the main limitations to its diffusion. This is a call to action to develop organised SBMT during paediatric residency
programs, to train qualified personnel, and to improve the quality of education and care in this field.
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Background
Simulation-based medical training (SBMT) has been defined
as the artificial representation of a complex real-world
process with sufficient fidelity with the aim to facilitate
learning through immersion, reflection, feedback, and prac-
tice minus the risks inherent in a similar real-life experience
[1]. It may be based on the use of mannequins, partial task
trainers, virtual reality, or trained actors, as an alternative to
real patients, allowing for the creation of realistic but
well-controlled clinical settings that simulate real-life patient
care. The efficacy of SBMT as teaching method for paediat-
ric education has been assessed [2, 3]. Many studies have
shown that paediatric residents’ resuscitation skills are inad-
equate, with little improvement during residency [4, 5].
These findings suggest that it is insufficient to rely on direct
clinical exposure alone to achieve the requirements for
emergency care skills [6]. Conversely, SBMT has been asso-
ciated with improvement in key measures of quality life
support and progressive acquisition of resuscitation skills
during paediatric training [5]. Furthermore, SBMT is an ef-
fective method to teach non-technical and behavioural skills
such as teamwork, leadership, communication and role clar-
ity [7]. Moreover, some paediatric milestone competencies
are difficult to assess using traditional methodologies. SBMT
meets the needs of programme directors to acquire measur-
able learning outcomes on their residents’ performances [8].
For these reasons, the use of SBMT in paediatric residencies
has grown over the past decade. In U.S. and Canadian
paediatric emergency medicine, SBMT was being provided
by 97% of residency programmes in the 2011–2012 aca-
demic year [9]. Recent surveys showed that SBMT is used
by more than 90% of U.S., Canadian and
English-language-based emergency medicine residency pro-
grammes, even though a considerable variability in the ac-
creditation and certification, and frequency and timing of
SBMT has been highlighted [10, 11].
Conversely, up until recently, the use of SBMT was

scarce in European paediatric residencies. In 2009, only 3
Swiss paediatric healthcare institutions used SBMT [12],
rising to 20/30 (66.6%) of paediatric hospitals and health-
care departments offering SBMT in 2015 [13].
The aim of this study is to describe the current use of

simulation in paediatric residency programmes in Italy,
in order to understand the expectations of residents with
regard to neonatal and paediatric emergency training, as
well as to identify gaps and potential areas for future
implementation.

Methods
Survey development and content
A 40-item survey was developed by simulation experts
from two Italian simulation centres, SIMNOVA (Novara)
and SimMeyer (Florence). The questionnaire was com-
posed of multiple choice questions and questions in which

participants rated their agreement on a 10-point Likert
scale (1 = strongly disagree – 10 = strongly agree)
(Additional file 1).
For the purpose of this survey, SBMT was defined as

the use of a high fidelity neonatal or paediatric simula-
tors which can reproduce different clinical symptoms
and signs in response to therapeutic interventions per-
formed; the reconstruction of clinical cases in a simula-
tion room which most accurately reproduces the
environment subject of the simulation (delivery room,
paediatric emergency room, neonatal or paediatric inten-
sive care, etc.); a phase of debriefing following the clin-
ical case. The survey included questions evaluating: the
degree of interest toward simulation, the current use of
SBMT, the availability of facilities and support resources
in Italian paediatric residency programs, the benefits of
simulation perceived by paediatric residents and poten-
tial barriers limiting its current use.

Survey dissemination
The survey was disseminated to all the 35 Italian paediatrics
residency programme directors, asking them to distribute it
among their respective residents. The survey was also avail-
able on a web-based survey tool (www.surveymonkey.com;
SurveyMonkey, Inc., Palo Alto, CA) for 12months from
the 1st April 2016 to the 1st April 2017. Moreover, it was
directly disseminated by the National Observatory of Paedi-
atric Residents (ONSP) via its official website page and
three consecutive newsletters. In addition, a paper copy of
the survey was delivered to the participants of two national
events: the 2016 ONSP National Congress in Bologna and
the Paediatric Simulation Experience 2016 in Novara. It
was possible to answer the web-based survey only once,
and in the questionnaire’s written instructions, respondents
were asked to answer only once. The participation in the
survey was voluntary, anonymous, and independent. Confi-
dentiality of information was ensured and no financial in-
centive to participate in the study was offered. Responses to
the survey were presented in aggregate form. Completion
of the study questionnaire implied participant consent. The
Ethics Committee of ‘Maggiore della Carità’ Hospital (No-
vara, Italy) deemed that a formal ethical approval was not
required as the study was a survey. Results are presented as
number (percentage) for discrete variables or as median
and interquartile range (IQR) for continuous variables, as
appropriate.

Results
Study sample
A total of 274 questionnaires were returned, out of 1900
Italian paediatric residents (14.4%). Respondents were
from 25 out of 35 Italian paediatric residencies (71%), with
a median of 7 respondents per residency (IQR 5–9), from
different geographical areas: Northern Italy (47%), Central
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Italy (22%) and Southern Italy (31%). Respondents were
attending the first, second, third, fourth and fifth years of
residency programmes in 12, 22, 21, 26 and 19% of cases,
respectively.

Simulation exposure
In the 2015–2016 academic year, 88% of respondents
spent less than 5 h in SBMT, with approximately 66% not
participating in any kind of simulation activity (Fig. 1).
The 29% of respondents reported that their residency pro-
grammes offered SBMTas a support for teaching neonatal
and paediatric emergency care. Eighteen percent of re-
spondents believed that in their residency there was a plan
to develop SBMT in the next 1–2 years. Twenty-two per-
cent had attended simulation courses organised by other
schools. The reported SBMT programmes were focused
on elements of procedural training (46%) and, to a lesser
extent, on the creation and development of scenarios
(30%), and debriefing (24%). SBMT was used for the as-
sessment of resuscitation skills in 15% of residents. Only
5% of respondents had been trained in teaching the use of
simulation and only 1% had done research in this field.
Table 1 shows the method used to teach technical

skills during paediatric residency. Compared to bedside
practice and other teaching methodologies like frontal
lessons, SBMT was the preferred method used to teach
chest compressions (45%), cardioversion/defibrillation
(36%), endotracheal intubation (33%), difficult airway
management (21%) and intraosseous access (30%).

Simulation facilities and resources
In 62% of residency programmes, there was neither a
simulation-training centre nor an affiliation with another

institution’s simulation centre. In schools with or affiliated
with simulation facilities, the laboratory was easily access-
ible, either located in the same building (74%) or in another
building within a 5–10-min walking distance (19%) from
the department, or reachable by public transport or car
(7%). In 66% of cases, existing laboratories were made up
of just a simulation room. In the remaining cases, the
simulation centre also consisted of a control room (38%), a
debriefing room (32%), multifunctional rooms with
audio-visual capabilities (23%) and other rooms (34%).
However, even where a laboratory was available, a lack of
support personnel was reported in 53% of questionnaires.
Where present, the staff consisted of healthcare profes-
sionals such as doctors, nurses or postgraduates who coor-
dinated simulation activities (69%), simulation instructors
(18%) and other personnel (13%). Regarding the available
equipment, 24% had low-fidelity mannequins, 22% used
high-fidelity neonatal and paediatric mannequins, and 54%
did not know. Regarding funding sources for simulation,
12% reported that the funds came from the university, 28%
answered that there are no available funds dedicated to
SBMTand 60% did not know where funding came from.

Perceived benefits of SBMT The perceived preparation
of residents to effectively manage paediatric and neo-
natal emergencies expressed as median (IQR) was 4 (3–
6) and 5 (4–7), respectively. We found no difference in
the confidence to manage neither a paediatric nor a neo-
natal emergency according to the year of residency,
namely the median value (IQR) was 4 (3–5) in residents
of the I-II year of residency vs 4 (3–6) in residents of the
III-IV-V year for the management of paediatric emergen-
cies (p = 0.737), and 4 (3–5) in residents of the I-II year

Fig. 1 Simulation activity of Italian paediatric residents in the 2015-2016 academic year. The graph shows the percentage of Italian paediatric
residents respectively spending 0, 1–5, 6–10, 10–20, > 20 h in simulation activities during 2015–2016
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of residency vs 5 (4–6) in residents of the III-IV-V year
for the management of neonatal emergencies (p = 0.202).
Similarly, no differences were found according to the
degree of exposure to previous SBMT experiences: for
paediatric emergencies, 5 (4–6) in those who previously
attended one SBMT experience vs. 5 (4–7) in those who
never had SBMT (p = 0.803); for neonatal emergencies, 5
(3–6) in those who previously attended one SBMT ex-
perience vs. 5 (3–6) in those who never had SBMT (p =
0.901). The interest for SBMT was high (93%). When
asked about perceived benefits of SBMT, 99.6% of re-
spondents stated that it is helpful in improving decision-
making abilities in complex situations; 99.3% agreed that
it is helpful in improving technical/procedural skills;
99.6% agreed that, overall, it is an effective tool to im-
prove neonatal and paediatric emergency medicine com-
petence; and, finally, 97.4% agreed that it is a valuable
tool for non-technical skills such as leadership, commu-
nication and team management, without differences ac-
cording to having or not experienced SBMT previously.

Barriers to the use of SBMT The main barriers to the
implementation of SBMT programmes in Italian paedi-
atric residencies were: the lack of experts (57%), the lack
of support from the school director (56%), the lack of or-
ganisation in planning simulation courses (42%), and the
lack of teaching materials (42%).
The main limits to external course participation were:

costs related to external training, including travel and
accommodation (73%), lack of time (54%), and the un-
availability of SBMT courses nearby (29%).

Discussion
Despite the low response rate, this survey represents a
realistic snapshot of SBMT in Italy, involving 71% of Ital-
ian paediatric residency programmes and including paedi-
atric residents from the whole country. Our survey reveals
the scarce use of SBMT during paediatric training in Italy.
Two thirds of respondents did not participate in any kind

of simulation activity during the previous academic year,
and the majority of programmes did not implement neo-
natal and paediatric emergency training with SBMT.
These data contrast with the current situation in other de-
veloped countries, such as the U.S., Canada, Switzerland,
Germany, Austria, and South Tyrol, where SBMT has
been implemented into educational curricula [14] and of-
fered by the majority of paediatric residency programmes,
even though great differences between various countries
in terms of SBMT’s accreditation, frequency and timing
are still reported [9–11, 13, 15].
Increasing evidence suggests that SBMT improves

healthcare education, practice and patient safety, allowing
learners to achieve competence without putting patients at
risk. The literature suggests that simulation in medical edu-
cation improves both technical and non-technical skills [3,
5, 7, 16]. Regarding technical skills, the learning of some
procedures is a crucial component of paediatric education,
and it represents an accreditation requirement for paediat-
ric training programmes in Canada and Australia [17, 18].
Furthermore, in 2007, the U.S. Residency Review Commit-
tee published a list of procedures and skills in which resi-
dents should have “sufficient” experience [19]. In Italy,
every paediatric residency has its own training objectives,
including a list of procedural skills that residents need to
acquire. In this study, we show that SBMT is mostly used
for this purpose. However, as shown by others and us,
training for some important neonatal and paediatric emer-
gency care procedures (like positioning of thoracic drainage
and central venous access or management of difficult air-
ways), is often not provided. As a result, a large percentage
of residents fail to achieve procedural skills competence
[20]. This highlights a weakness in Italian paediatric educa-
tion and should be considered as a starting point to im-
prove the quality of training programmes and, finally, the
expertise of future paediatricians. From this perspective,
simulation is an ideal method, on the one hand, to learn
these skills by integrating the possibility of direct observa-
tion, frequent practice and feedback, and, on the other

Table 1 Technical skills’ teaching methods reported by the 274 respondents to the survey

SBMT Bedside Other methods Not taught or not evaluated

Mask ventilation % (n) 29% (79) 33% (90) 11% (31) 27% (75)

Endotracheal intubation % (n) 33% (90) 19% (52) 6% (17) 42% (115)

Difficult airway management % (n) 21% (58) 7% (20) 5% (13) 67% (183)

Chest compressions % (n) 45% (124) 17% (47) 6% (16) 32% (87)

Cardioversion/defibrillation % (n) 36% (99) 3% (8) 3% (8) 58% (159)

Central venous access % (n) 7% (18) 24% (67) 4% (10) 65% (179)

Umbilical venous access % (n) 9% (25) 54% (148) 7% (19) 30% (82)

Intraosseous access % (n) 30% (82) 7% (19) 3% (8) 60% (165)

Lumbar puncture % (n) 7% (19) 39% (107) 16% (43) 38% (105)

Chest tube placement % (n) 8% (23) 12% (32) 4% (11) 76% (208)
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hand, to objectively evaluate the achievement of these com-
petences. Studies using simulation task trainers to teach
paediatric residents procedures, such as central venous
catheter, chest tube insertion and endotracheal intubation,
showed improved performance, demonstrating that simula-
tion is an effective educational tool [21–24]. Furthermore,
studies have shown that the majority of paediatric residents
have an insufficient knowledge and experience in the care
of critically ill children due to their low exposure to such
conditions [6, 25]. It has been previously reported that
simulation can improve paediatric residents’ performances
during high-risk situations like cardiopulmonary arrest and
paediatric trauma [26–29].
Another crucial component of SBMT is the acquisition

and improvement of non-technical and behavioural skills,
such as teamwork, leadership, communication and role
clarity [7]. However, from this survey, this aspect seems of
secondary importance in Italian paediatric education, and
this highlights another important gap that urgently needs to
be addressed. Indeed, some “high-impact” conditions, like
neonatal and paediatric resuscitation, besides being rare
conditions, usually involve multidisciplinary teams, like pae-
diatricians and anaesthesiologists, and improving communi-
cation and teamwork may lead to a better patient outcome.
In our survey, we found no differences in the confi-

dence to manage a paediatric/neonatal emergency nei-
ther according to the year of residency nor according to
the previous exposure to SBMT experience. The possible
explanation of these results may be on the one hand that
the confidence in managing an emergency probably does
not increase along the residency program, due to the
known low exposure of residents to real emergencies,
and on the other hand that the overall exposure of
respondents to SBMT is too low to acquire confidence
in the management of emergencies.
Despite the low diffusion of SBMT in Italy, paediatric

residents show an extremely high interest in acquiring
basic knowledge and skills through SBMT. They perceive
its potential key benefits to improve decision-making abil-
ities in complex medical situations and to learn technical/
procedural and non-technical skills. The apparent discrep-
ancy between the high perceived benefit of SBMT and ac-
tual resident exposure to SBMT may be explained by
what residents know from literature data or from other
residents’ experiences, and by what they have personally
experienced during courses like Paediatric Simulation Ex-
perience, outside their residency programmes [30]. Italian
residents identified the lack of paediatric simulation edu-
cators, the lack of support from the school director and
the lack of organisation in planning simulation courses
and teaching materials as the main barriers for the devel-
opment of SBMT. To counteract these problems, along
with the growing interest in SBMT, some Italian simula-
tion centres offer courses for residents like Paediatric

Simulation Experience developed by SIMNOVA (Novara)
and SimMeyer (Florence) [30]. However, there are some
limitations to external course participation, such as cost
and distance. In Switzerland, during the last few years, a
significant surge in the use of SBMT has been shown, in-
creasing from 3 institutions in 2009 to 20 out of 30 insti-
tutions in 2015 [13]. The majority of units offered SBMT
in an in-situ setting, and this could limit costs relating to
the creation of a simulation centre in those hospitals that
do not already have one. Furthermore, more than one
residency school can aggregate in a single simulation
centre to limit costs and the need for personnel.
Implementing SBMT would be an useful tool to allow

residents learning in a safe way. As previously argued by
Savoldelli et al. [31], SBMT may represent the way to
move away from a culture of silence and blame when fa-
cing an error to a new culture of safety, where errors are
disclosed and analysed in the debriefing. In particular,
Savoldelli et al. highlighted the crucial role of performing
such a change of culture in young subjects, because it is
likely that residents experiencing high-fidelity simulation,
will probably continue SBMT when they become staff.
Moreover, they may also encourage peers to participate to
SBMT if their experiences in simulation are positive [31].
It is widely recognized that costs represent one of the

main barriers to the implementation of SBMT [32], as the
investment required for the development and mainten-
ance of a simulation program can be sometimes prohibi-
tive. Our data demonstrated that the lack of equipment
and personnel are perceived as substantial limitations.
One potential solution may be to promote the creation of
regional simulation centres as they would allow sharing of
equipment and faculty resources. As previously reported,
regionalization of accredited programs would be a strategy
to promote wider access to high-quality training [33–35].
A second possible solution is the use of in situ simulation,
which may represent a cost-sparing but highly effective al-
ternative [36, 37].
In conclusion, this survey represents the first attempt

to provide a baseline assessment of the interest among
Italian pediatric residents in SBMT and to learn of their
opinions about the unmet needs in this field. Starting
from the results driven from the current survey, we have
developed a poll to be surveyed to the Directors, to as-
sess also their point of view and perception of the
current Italian situation, to be integrated to the resi-
dents’ counterpart.

Limitations
Our study had several limitations. Despite efforts to boost
participation, the sample size was quite small. However,
this study covered 71% of training programmes in Italy,
equally distributed throughout the country, and this is the
first comprehensive description of the current use of
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simulation in paediatric residencies in Italy. In addition, a
selection bias cannot be excluded, as residents who were
more interested in the topic were probably more likely to
reply. Another limit of this study is that about one third of
the respondents were from the first two (of five) years of
residency. However, in Italy, SBMT is not scheduled at a
fixed point in time during residency programmes. More-
over, even if our focus was on high-fidelity simulation,
medium and low fidelity mannequins were included limited
to technical skills. Finally, even though the questionnaire
was internally validated based on the consensus of the ex-
perts from two centres, it was never tested for reliability.

Conclusions
In conclusion, this survey reveals the scarce use of
SBMT by Italian paediatric residency programmes and
points out the main barriers that prevent SBMT diffu-
sion. This is a call to action to develop organised SBMT
during paediatric residency programmes, to train quali-
fied personnel and to carry out research in this field in
order to improve the quality of education and care.

Additional files

Additional file 1: Survey on the use of simulation in neonatal and
paediatric emergency care. (DOCX 103 kb)

Abbreviations
IQR: interquartile range; SBMT: simulation-based medical training

Acknowledgements
The authors would like to thank the National Observatory of Paediatric
Residents (ONSP) for its kind cooperation in the dissemination of the
questionnaire, and the University of Piemonte Orientale (UPO) for its support
to this research.

Funding
No funding was secured for this study.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
MB, MDL and PLI designed and implemented the research. SR and LC
performed the analysis of the results. GG and AM wrote the manuscript. All
authors discussed the results and contributed to the final manuscript. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Neonatal and Paediatric Intensive Care Unit, Maggiore della Carità Hospital,
Novara, Italy. 2SIMNOVA, Interdepartmental Centre for Innovative Didactics
and Simulation in Medicine and Health Professions, University of Piemonte
Orientale, Novara, Italy. 3Division of Paediatrics, Department of Health
Sciences, University of Piemonte Orientale, Via Solaroli 17, 28100 Novara,
Italy. 4SIMMeyer, Anna Meyer Children’s University Hospital, Florence, Italy.

Received: 20 August 2018 Accepted: 26 April 2019

References
1. Datta R, Upadhyay K, Jaideep C. Simulation and its role in medical

education. Med J Armed Forces India. 2012;68(2):167–72.
2. Cheng A, Lang TR, Starr SR, Pusic M, Cook DA. Technology-enhanced

simulation and pediatric education: a meta-analysis. Pediatrics. 2014;133(5):
e1313–5.e1323.

3. Dempsey E, Pammi M, Ryan AC, Barrington KJ. Standardised formal
resuscitation training programmes for reducing mortality and morbidity in
newborn infants. Cochrane Database Syst Rev. 2015;(9):CD009106.

4. Hunt EA, Vera K, Diener-West M, Haggerty JA, Nelson KL, Shaffner DH, et al.
Delays and errors in cardiopulmonary resuscitation and defibrillation by
pediatric residents during simulated cardiopulmonary arrests. Resuscitation.
2009;80:819–25.

5. Hunt EA, Duval-Arnould JM, Nelson-McMillan KL, Bradshaw JH, Diener-West
M, Perretta JS, et al. Pediatric resident resuscitation skills improve after "rapid
cycle deliberate practice" training. Resuscitation. 2014;85(7):945–51.

6. Mittiga MR, Schwartz HP, Iyer SB, Gonzalez Del Rey JA. Pediatric emergency
medicine residency experience: requirements versus reality. J Grad Med
Educ. 2010;2(4):571–6.

7. Gordon M, Darbyshire D, Baker P. Non-technical skills training to enhance
patient safety: a systematic review. Med Educ. 2012;46(11):1042–54.

8. Mallory LA, Calaman S, Lee White M, Doughty C, Mangold K, Lopreiato J, et
al. Targeting simulation-based assessment for the pediatric milestones: a
survey of simulation experts and program directors. Acad Pediatr. 2016;
16(3):290–7.

9. Doughty CB, Kessler DO, Zuckerbraun NS, Stone KP, Reid JR, Kennedy CS, et
al. Simulation in pediatric emergency medicine fellowships. Pediatrics. 2015;
136(1):e152–8.

10. Russell E, Hall AK, Hagel C, Petrosoniak A, Dagnone JD, Howes D. Simulation
in Canadian postgraduate emergency medicine training - a national survey.
CJEM. 2018;20(1):132–41.

11. Natal B, Szyld D, Pasichow S, Bismilla Z, Pirie J, Cheng A. International
Simulation Fellowship Training InvestigatorsSimulation fellowship programs:
an international survey of program directors. Acad Med. 2017;92(8):1204–11.

12. Jordi Ritz EM, Eich C, Gisin S, Heinzel O, Hüpfl M, Erb TO. Paediatric
simulation today and tomorrow. Perspectives and concepts. Anaesthesist.
2009;58:1231–8.

13. Stocker M, Laine K, Ulmer F. Use of simulation-based medical training in
Swiss pediatric hospitals: a national survey. BMC Medical Education. 2017;
17(1):104.

14. Okuda Y, Bond W, Bonfante G, McLaughlin S, Spillane L, Wang E, Vozenilek
J, Gordon JA. National growth in simulation training within emergency
medicine residency programs, 2003-2008. Acad Emerg Med. 2008;15(11):
1113–6.

15. Wagner M, Heimberg E, Mileder LP, Staffler A, Paulun A, Löllgen RM,
German-speaking Research Association for Simulation in Pediatrics (GRASP).
Status quo in pediatric and neonatal simulation in four central European
regions: the DACHS survey. Simul Healthc. 2018;13(4):247–52.

16. Ojha R, Liu A, Rai D, Nanan R. Review of simulation in pediatrics: the
evolution of a revolution. Front Pediatr. 2015;3:106.

17. Royal College of Physicians and Surgeons of Canada. Objectives of training
in paediatrics. 2008; p.1–32. http://www.royalcollege.ca/cs/groups/public/
documents/document/y2vk/mdaw/~edisp/tztest3rcpsced000931.pdf.
Accessed 15 Oct 2017.

18. The Royal Australasian College of Physicians. Advanced training in general
and acute care medicine: 2014. Program Requirements Handbook. 2014;p.1-
50. http://handbooks.racp.edu.au/#/basic-training-in-paediatrics-and-child-
health/2014/summary/0. Accessed 15 Oct 2017.

19. Accreditation Council of Graduate Medical Education. ACGME program
requirements for graduate medical education in paediatrics. 2017. https://

Binotti et al. BMC Medical Education          (2019) 19:161 Page 6 of 7

https://doi.org/10.1186/s12909-019-1581-3
http://www.royalcollege.ca/cs/groups/public/documents/document/y2vk/mdaw/~edisp/tztest3rcpsced000931.pdf
http://www.royalcollege.ca/cs/groups/public/documents/document/y2vk/mdaw/~edisp/tztest3rcpsced000931.pdf
http://handbooks.racp.edu.au/#/basic-training-in-paediatrics-and-child-health/2014/summary/0
http://handbooks.racp.edu.au/#/basic-training-in-paediatrics-and-child-health/2014/summary/0
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320_pediatrics_2017-07-01.pdf


www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320_pediatrics_
2017-07-01.pdf. Accessed 15 Oct 2017.

20. Gaies MG, Landrigan CP, Hafler JP, Sandora TJ. Assessing procedural skills
training in pediatric residency programs. Pediatrics. 2007;120(4):715–22.

21. Sharara-Chami R, Taher S, Kaddoum R, Tamim H, Charafeddine L. Simulation
training in endotracheal intubation in a pediatric residency. Middle East J
Anesthesiol. 2014;22(5):477–86.

22. Gaies MG, Morris SA, Hafler JP, Graham DA, Capraro AJ, Zhou J, et al.
Reforming procedural skills training for pediatric residents: a randomized,
interventional trial. Pediatrics. 2009;124:610–9.

23. Al-Qadhi SA, Pirie JR, Constas N, Corrin MSC, Ali M. An innovative pediatric
chest tube insertion task trainer simulation: a technical report and pilot
study. Simul Healthc. 2014;9(5):319–24.

24. Thomas SM, Burch W, Kuehnle SE, Flood RG, Scalzo AJ, Gerard JM.
Simulation training for paediatric residents on central venous catheter
placement. Pediatr Crit Care Med. 2013;14(9):e416–23.

25. Nadel FM, Lavelle JM, Fein JA, Giardino AP, Decker JM, Durbin DR. Assessing
paediatric senior residents’ training in resuscitation: fund of knowledge, technical
skills, and perception of confidence. Pediatr Emerg Care. 2000;16(2):73–6.

26. McKittrick J, Allen M, Kinney S, Lima S. The first 3 minutes: effective team
paediatric resuscitation training. Pediatr Crit Care Med. 2014;15(4):16.

27. Andreatta P, Saxton E, Thompson M, Annich G. Simulation-based mock
codes significantly correlate with improved paediatric patient
cardiopulmonary arrest survival rates. Pediatr Crit Care Med. 2011;12(1):33–8.

28. Hunt EA, Heine M, Hohenhaus SM, Luo X, Frush KS. Simulated paediatric
trauma team management: assessment of an educational intervention.
Pediatr Emerg Care. 2007;23(11):796–804.

29. Auerbach M, Roney L, Aysseh A, Gawel M, Koziel J, Barre K, et al. In situ
paediatric trauma simulation assessing the impact and feasibility of an
interdisciplinary paediatric in situ trauma care quality improvement
simulation program. Pediatr Emerg Care. 2014;30(12):884–91.

30. SIMNOVA, Interdepartmental Centre for Innovative Didactics and Simulation
in Medicine and Health Professions. https://simnova.uniupo.it/eventi/
pediatric-simulation-experience-2019 (2017). Accessed 15 Oct 2017.

31. Savoldelli GL, Naik VN, Hamstra SJ, Morgan PJ. Barriers to use of simulation-
based education. Can J Anaesth. 2005;52(9):944–50.

32. Hosny SG, Johnston MJ, Pucher PH, Erridge S, Darzi A. Barriers to the
implementation and uptake of simulation-based training programs in general
surgery: a multinational qualitative study. J Surg Res. 2017;220:419–26.

33. Fernandez R, Wang E, Vozenilek JA, Hayden E, McLaughlin S, Godwin SA,
Griswold-Theodorson S, Davenport M, Gordon JA. Simulation accreditation
and consultation work group on behalf of the SAEM Technology in Medical
Education Committee. Simulation center accreditation and programmatic
benchmarks: a review for emergency medicine. Acad Emerg Med. 2010;
17(10):1093–103.

34. Steadman RH. The American Society of Anesthesiologists' national
endorsement program for simulation centers. J Crit Care. 2008 Jun;23(2):203–6.

35. Gallagher CJ, Tan JM. The current status of simulation in the maintenance
of certification in anesthesia. Int Anesthesiol Clin. 2010;48(3):83–99.

36. Weinstock PH, Kappus LJ, Garden A, Burns JP. Simulation at the point of
care: reduced-cost, in situ training via a mobile cart. Pediatr Crit Care Med.
2009;10(2):176–81.

37. Calhoun AW, Boone MC, Peterson EB, Boland KA, Montgomery VL.
Integrated in-situ simulation using redirected faculty educational time to
minimize costs: a feasibility study. Simul Healthc. 2011;6(6):337–44.

Binotti et al. BMC Medical Education          (2019) 19:161 Page 7 of 7

https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320_pediatrics_2017-07-01.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320_pediatrics_2017-07-01.pdf
https://simnova.uniupo.it/eventi/pediatric-simulation-experience-2019
https://simnova.uniupo.it/eventi/pediatric-simulation-experience-2019

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Survey development and content
	Survey dissemination

	Results
	Study sample
	Simulation exposure
	Simulation facilities and resources

	Discussion
	Limitations
	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

