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Simulation-based education (SBE) in 
health professions education has been 
increasingly implemented across the world 
for the past two decades. There has also 
been a similar trend in Brazil, with SBE 
being widely implemented in most phases 
of education, from undergraduate to 
postgraduate to continued professional 
development. However, there are still 
many challenges concerning the effective 
use of SBE in Brazil, especially due to 
the low level of country-specific research 
that can inform its implementation. In 
this editorial, we will discuss the current 
challenges of researching SBE to inform 
best practice in Brazil and also propose a 
future research agenda to ensure SBE is 
more effective. 

We conducted a search on the Web 
of Science using terms related to SBE 
and found a growth in the number of 
publications related to SBE. We identified 
7,113 articles worldwide (Figure 1), 
but only 168 articles (Figure 2) were by 

Brazilian authors. We have also noticed 
that most publications from Brazil are 
published in Brazilian journals, but not 
in international journals. One possible 
explanation is the lack of authors’ 
proficiency in English and the fact that 
most publications in high impact journals 
only have native English speakers as co-
authors.(1) Also, non-native speakers take 
more time to write and revise in English.(2)  
However, this also might be explained 
by the type of research that has been 
conducted in Brazil. 

The history of SBE in Brazil is 
recent and the articles identified in the 
search highlight different periods in the 
development of research on SBE. First, 
most of the studies were related to the 
strategy of SBE, including the discovery 
and appropriation of the physical, human 
and material resources. Subsequently, 
research focuses on distinguishing 
skills, training, and the development of 
scenarios and instruments to support 
and evaluate SBE. Finally, there was 
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an increase in research investigating participants’ 
satisfaction and whether they had learned after SBE. 
There were various discussions about the bioethics of 

training procedures on patients, patient safety policies, 
and the high mobility of professionals in clinical fields, 
associated with changes in organizational contexts.

Figure 1. Number of articles published on simulation-based education in Web of Science per year by international authors

Figure 2. Number of articles published on simulation-based education in Web of Science per year by authors in Brazil
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Around 2010, a more in-depth discussion began, 
especially with the development of scientific events, 
discussion forums, training of trainers and researchers 
who looked back at the need for physical, human and 
material structures, and the need to invest resources 
that could encourage the use of clinical simulation 
to be more widely implemented in Brazil. In the 
same period, the Brazilian Association of Health 
Simulation (ABRASSIM - Sociedade Brasileira de 
Simulação na Saúde) was founded by a group of health 
educators and researchers with the purpose of adding 
professionals who would develop and disseminate 
SBE. Postgraduate research courses began with the 
first theses and dissertations focusing on simulation 
being published. Another milestone was the inclusion 
of SBE in the Curricular Guidelines for Medicine 
Courses (2014) and Nursing Courses (2018), which 
highlighted active learning methods, increasing health 
courses investments in physical and material resources, 
with a focus on simulation laboratories.

Despite the recent interest in research, many 
Brazilian studies are still investigating whether 
participants enjoy simulation training or whether they 
learned after simulation training without any further 
comparison. This means that most of the research 
focuses on the first two levels of the Kirkpatrick model, 
which has little value for international journals as it 
is well established that participants enjoy and learn 
from simulation training. The Kirkpatrick model has 
been widely used to classify outcome measurements 
in health professions education. This model has four 
levels. The first level is reaction.  It measures whether 
participants are satisfied with the training. The second 
level is learning. It measures the degree of the intended 
learning objective acquired by participants. The third 
level is behaviour. It measures whether participants 
apply what they learned in practice. Finally, the fourth 
level is results. It measures whether there was a change 
in the target outcome.(3)  

 Another important aspect is that most evidence 
available to educators include findings from research 

conducted outside Brazil. This limits the potential 
application of research to inform local best practices 
as  there often is a lack of information on  how 
the intervention was performed and the barriers 
encountered.(4,5) Without that basic information, 
the implementation of new strategies is unrealistic 
and there are recent calls for greater transparency 
in reporting.(5,6) Implementation science has a focus 
on the implementation of knowledge into practice 
and it has been widely used in healthcare.(7) A 
variety of methods can be combined to understand 
how evidence can be implemented in practice by 
identifying factors that are enablers and barriers 
to changing current practice. It also requires an 
understanding from individual, organizational, and 
wider system levels. 

There is a vast literature  suggesting a decay in 
both knowledge and skills after SBE, even within a few 
days of training.(8,9) Designing interventions based on 
cognitive science principles, such as spacing effect and 
testing effect, is essential for effective SBE, especially 
to minimise knowledge and skill decay. However, there 
are few studies  comparing the advantages of different 
cognitive strategies.(10) 

We propose a future research agenda addressing 
the challenges of implementing effective SBE in Brazil. 
Our key recommendations to advance SBE research 
include measuring outcomes at the higher third and 
fourth levels of the Kirkpatrick model, using insights 
from implementation science in order to understand 
and overcome the barriers to local implementation, and 
conducting experimental research that will compare 
different simulation strategies. 

 ❚ AUTHORS’ INFORMATION
Cecilio-Fernandes D: http://orcid.org/0000-0002-8746-1680
Peccin MS: http://orcid.org/0000-0003-0329-4588
Sandars J: http://orcid.org/0000-0003-3930-387X
Couto TB: http://orcid.org/0000-0003-4744-981X
Mazzo A: http://orcid.org/0000-0001-5074-8939



viii

 ❚ REFERENCES
1. Wondimagegn D, Whitehead CR, Cartmill C, Rodrigues E, Correia A, Salessi 

Lins T, et al. Faster, higher, stronger - together? A bibliometric analysis of 
author distribution in top medical education journals. BMJ Glob Health. 
2023;8(6):e011656.

2. Amano T, Ramírez-Castañeda V, Berdejo-Espinola V, Borokini I, Chowdhury S, 
Golivets M, et al. The manifold costs of being a non-native English speaker in 
science. PLoS Biol. 2023;21(7):e3002184.

3. Kirkpatrick D, Kirkpatrick J. Evaluating training programs: the four levels. 
Oakland, CA: Berrett-Koehler Publishers; 2006. 392 p.

4. Szulanski G, Lee S. Knowledge transfer barriers, methods, and timing of 
methods. In: Argote L, Levine JM (ed.) The Oxford Handbook of Group and 
Organizational Learning. Oxford University Press; 2020. pp. 365–86

5. Cecilio-Fernandes D, Sandars J. The frustrations of adopting evidence-
based medical education and how they can be overcome! Med Teach. 
2021;43(1):108-9.

6. Ogrinc G, Armstrong GE, Dolansky MA, Singh MK, Davies L. SQUIRE-
EDU (Standards for QUality Improvement Reporting Excellence in 
Education): publication guidelines for educational improvement. Acad Med. 
2019;94(10):1461-70. 

7. Thomas A, Bussières A. Towards a greater understanding of implementation 
science in health professions education. Acad Med. 2016;91(12):e19.

8. Offiah G, Ekpotu LP, Murphy S, Kane D, Gordon A, O’Sullivan M, et al. 
Evaluation of medical student retention of clinical skills following simulation 
training. BMC Med Educ. 2019;19(1):263.

9. Cecilio-Fernandes D, Cnossen F, Jaarsma DA, Tio RA. Avoiding Surgical Skill 
Decay: A Systematic review on the spacing of training sessions. J Surg Educ. 
2018;75(2):471-80.

10. Cecilio-Fernandes D, Patel R, Sandars J. Using insights from cognitive 
science for the teaching of clinical skills: AMEE Guide No. 155. Med Teach. 
2023;45(11):1214-23. 


