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Abstract

Objective. To summarize the most recent scientific
evidence on the usefulness and implementation of
simulation training programs for health science students.
Methods. A search and systematic review were conducted
of the literature through the use of the PRISMA guidelines
using the terms MESH Simulation AND healthcare AND
Professional Training, including 42 articles. Results. The
bibliometric analysis revealed that most of the studies
were local in nature, that is, conducted in a single center,
or in a few centers in the same region, from the English-
speaking world, and using a mixed methodology with pre/
post-test measurements. As for the educational aspects,
most of the studies were conducted at universities or in
the area of continuous education, used multidisciplinary
teams as the student target, and used role-playing games
as the simulation method. Also, these programs were
especially successful in the acquisition of competencies,
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such as teamwork, communication, and trust. Conclusion. Clinical simulation is
a teaching methodology implemented in the last twenty years, mainly in English-
speaking countries; it utilizes techniques for its execution and assessment that
have been validated in contrasted in many scientific studies, and lastly, it was
also observed that it is useful for providing training on general competencies for
multidisciplinary groups.

Descriptors: simulation training; educational technology; students, health
occupations.

La simulacion clinica en la ensefianza sanitaria: una
revision sistematica

Resumen

Objetivo. Resumir la evidencia cientifica méas reciente sobre la utilidad e
implementacién de programas de formacién mediante simulacién en estudiantes
de ciencias de la salud. Métodos. Se ha desarrollado una busqueda y revision
sistematica de la literatura mediante la guia PRISMA empleando los términos
MESH Simulation AND healthcare AND Professional Training, incluyéndose 42
articulos. Resultados. El analisis bibliométrico revelé que la mayoria de estudios
eran de ambito local, es decir, desarrollados en un Gnico centro o en unos pocos
centros de una misma localidad, procedentes del mundo anglosajén, y utilizaban
una metodologia mixta con pre/post-test. En cuanto a los aspectos educativos,
la mayoria de estudios se desarrollaron a nivel universitario o en el &mbito de la
formacién continua, tuvieron como alumnado objetivo equipos multidisciplinares
y utilizaron el juego de rol como método de simulacion. Ademas, estos programas
fueron especialmente exitosos en la adquisicion de competencias como el trabajo
en equipo, la comunicacién y la confianza. Conclusién. La simulacion clinica es
una metodologia docente que se ha ido implantando progresivamente durante las
lltimas dos décadas, mayoritariamente en paises anglosajones, que utiliza técnicas
para su ejecucion y evaluacion validadas y contrastadas en multiples estudios
cientificos, y que resulta (til para el entrenamiento de competencias genéricas y
equipos multidisciplinares.

Descriptores: entrenamiento simulado; tecnologia educacional; estudiantes del area
de la salud.
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Simulacao clinica na educa¢cao em saude: uma revisao
sistematica

Resumo

Objetivo. Resumir as evidéncias cientificas mais recentes sobre a utilidade e
implementacao de programas de treinamento de simulacao em estudantes de
ciéncias da salde. Métodos. Uma busca sistematica e revisao da literatura foi
realizada usando o guia PRISMA usando os termos MESH Simulation AND
Healthcare AND Professional Training, incluindo 42 artigos. Resultados. A analise
bibliométrica revelou que a maioria dos estudos foram locais, ou seja, desenvolvidos
num Unico centro ou em alguns centros de uma mesma cidade, do mundo anglo-
saxao, e utilizaram uma metodologia mista com pré/pés- teste. Quanto aos aspectos
educacionais, a maioria dos estudos foi realizada no nivel universitario ou no
campo da formagdo continua, os alunos-alvo eram equipes multidisciplinares e
usaram a dramatizagdo como método de simulagdo. Além disso, esses programas
foram especialmente bem-sucedidos na aquisicao de habilidades como trabalho
em equipe, comunicagdo e confianga. Conclusao. A simulagdo clinica é uma
metodologia de ensino que tem vindo a ser progressivamente implementada ao
longo das duas Ultimas décadas, maioritariamente em paises anglo-saxdes, que
utiliza técnicas para a sua execucdo e avaliacdo validadas e contrastadas em
multiplos estudos cientificos, e que é (til para o treino de competéncias genéricas.
equipes multidisciplinares.

Descritores: treinamento por simulagéo; tecnologia educacional; estudantes de
ciéncias da saude.
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Introduction

imulation training is an experience-based teaching methodology for
rehearsing events in a safe environment.®? The use of simulators in
any area is based on two principles: guaranteeing safety and preventing
critical errors.® In the case of clinical simulation, the manufacturers
of medical equipment were the first to promote its initial development,“® but
during its evolution, more attention has been paid to the underlying pedagogy.
©® All simulation programs follow a well-defined structure, with clear pedagogic
objectives, and following a series of stages: (a) Prebriefing: an initial informational
session in which guidance is provided to students on the objective of the simulation,
the environment, and the tools that will be utilized.® (b) Scenario: this is the
simulation experience itself, designed in agreement with the learning objectives,
in which the students will perform various procedures, and make decisions
that are similar to real clinical contexts.“” (c) Debriefing: time dedicated for
reflecting on the events that took place during the simulated situation. This is
the moment in time in which to confront and discuss the errors, as well as the
technical and cognitive skills of students.®® Experiential learning is acquired in
the debriefing phase, thanks to the reflection performed on the experience itself.
©® Thus, many simulation programs include various scenarios in which different
students participate, while the rest become observers. Likewise, some programs
record the development of the scenario to later make comments and discuss it
in the debriefing phase. Given its importance, many specific tools and guides
have been developed to structure the debriefing, such as “The Diamond”® and
“Promoting Excellence and Reflective Learning in Simulation” (PEARLS).®©

The simulation scenario can be developed through different tools, which result in
many different simulation methods. Thus, we can differentiate between scenarios
based on role playing, in which the students enter a controlled physical space, and
which can be classified as simulation with manikins or anatomical models!1?
and simulations with actors, standardized patients or role-playing;*® and methods
based on Information and Communication Technologies (ICT),"*? which can be sub-
classified as computer-based simulations"# and virtual reality methods.*®

An important aspect in the design of training programs based on simulation is
fidelity, which refers to the degree in which the simulation reproduces reality.1? The
degree of fidelity depends on many aspects, mainly the realism of the simulator,
the equipment used, and the degree in which the students are able to overcome
their disbelief and act in the simulation as if they would in the real world.1? Having
this in mind, clinical simulations are classified as low, medium, and high fidelity,
with the latter being the gold standard in the field of simulation."® Recently, a
step forward was been taken with in situ simulation programs. These simulations
take place in the space in which real clinical activities take place, thereby allowing
health professionals to practice their skills in the work environment itself.?”

The general objective of the present study is to analyze the most recent scientific
evidence on the usefulness and implementation of training programs through
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simulations for Health Professionals. The specific
objectives are: (i) to describe the scientific literature
in the field of clinical simulation as an education
method; (ii) to discover the characteristics of the
most-utilized simulation methods and their efficacy,
and (iii) to study the degree of implementation of
simulation as a teaching methodology in different
areas of healthcare.

Methods

For the development of the search and systematic
review, the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) method®
was used on large databases, Web of Science
and Scopus, with the following combinations
of keywords: (Simulation AND healthcare AND
Professional Training) OR (Simulacion AND

Formacion profesional). The inclusion criteria
that the articles had to meet to be included in
the review were: (a) complete original scientific
articles, in English or Spanish, published in
scientific journals, (b) articles published in the
last 5 years, (c) articles that describe a simulation
in the area of Health care, as well as a method of
evaluation of its quality of training and the results
of this evaluation, highlighting the pedagogic point
of view, and (d) the study subjects must be Health
Professionals, that is, health sciences students.

The following filters were applied during the
search: (a) the words selected must be found
in the article’s abstracts, (b) articles published
between 2017 and 2021, (c) original scientific
articles published in scientific journals, (d) articles
published in English or Spanish (Figure 1).

| Identification of studies in the databases |

_§ Records identified in: Records eliminated after screening:
3 Web of Science (n=260) | Duplicates (n=128)
= Scopus (1=171) - Records eliminated for other reasons (n=134)
E
- Y
Records screened (n=169) »  Records excluded:
Review (n=13)
Guide (n=4)
Opinion article (n=3)
Book chapter (n=3)
v
£
= \4
5]
{;,‘3 Complete studies (n=146) »  Studies not found (n=0)
Studies assessed for their eligibility »  Studies excluded:
(n=146) Non-health target population (n=7)
Does not describe simulation method (n=38)
T Does not describe education aspects or lear-
] ' ning results (n=29)
§ Does not assess the evaluation in an isolated
% Studies included in the review manner (n=23)
£ (n=42) Other (n=7)

Figure 1. Summary of the articles identified in the systematic search, excluded and
included in the review
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For the evaluation of the studies obtained, a
registration and analysis template was designed.
The variables for which a specific number of
options were available, were categorized, while
the others were maintained with empty fields, for
a qualitative study. After the systematic reading
of the articles and the collection of data, the
quantitative variables were analyzed with the
graphics and statistical package Excel 2016. The
numerical variables are presented as mean and
standard deviation (SD), while the categorical
ones were analyzed based on their frequency, and
are therefore presented as percentages (%) of the
total or absolute value (n). A thematic analysis
was performed with the qualitative variables.

Results

Bibliometric analysis

Most of the studies included were accepted
in 2020.19242526:31)  Wijth respect to the
geographical distribution of the studies, most
of them were conducted in the United Kingdom
(29%) and the United States (21%), and were
local, that is, they were conducted in a single
center, or at different centers in the same city
(81%), no international studies or studies
conducted in collaboration between more than
one country were found, while only three were
conducted at the national level.92%32 QOnly one
article from a Spanish-speaking country was
included (Argentina).®
Methodological characteristics of

the studies

A predominance of pre/post-test and mixed studies
was observed. The most-utilized data collection
instruments  were:  questionnaires (n=19)
specifically designed by the research team,
and composed by various types of questions,
and externally-validated questionnaires (n=14
that assessed the students’ perceptions about
their learning. The use of Likert-type scales was
underlined in both types of questionnaires.
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Within the qualitative studies (n=21), most used
a thematic analysis of the data collected from one
or many of the following sources: Open-ended
questions included in the questionnaires (n=16);
Focus groups or in-depth interviews (n=8), and
debriefing sessions recorded on video (n=2).8239
Some studies (n=15), also included data for the
external assessment of the competencies acquired,
such as the recording of events at hospitals, or
assessments by their peers, the research team,
or those in charge of the students, through the
use of checklists, tests, and parameters collected
by the instruments or manikins used. Among the
main limitations of the studies, the most common
aspects were related with the sample (small,
convenience, low follow-up, previous experience
with simulation, voluntary participants, or lack
of a control group), and data collection (lack of
validated instruments, data collection through
the phone or online, lack of long-term data, and
assessment of the impact of the program beyond
the assessment by students).

Characteristics of the students

Most of the articles analyzed (60%, n=25)
presented proposals framed within non-formal
education, more  specifically, continuous
education, as an improvement strategy for
professional qualifications. The rest of the works
had formal education proposals (40%, n=17),
with all of them conducted at the university level.
In this area, it is important to underline that
67% of the studies were directed to more than
one target professional. In this group of articles,
the objective in most of them (75%) was the
training of interprofessional teams, that is, the
target was a team of professionals, instead of a
specific type of professional, underlining the need
and importance of multidisciplinary collaboration
in complex tasks. Likewise, seven studies were
identified, 19223438 whose objective was the
training of diverse types of professionals, with
nursing personnel represented in all of them.

Clinical simulation in health education: a systematic review




Methodological trends in simulation
training

Most of the studies reviewed (64%) were only
based on the role-playing methodology. On the
other hand, about 15% of the works described a
combination of more than one simulation method,
with the role-playing one present in all of them,
along with another method (computer simulation,
virtual reality, and simulation with anatomical
models). Only 17% (n=7) of the studies presented
proposals that included the use of simulations
via computer or virtual reality, and within them,
almost half (n=3) were combined with role-
playing.®3439 |n most of them, the prebriefing,
scenarios, and debriefing structure was followed.
More specifically, nine articles used structured or
validated debriefing models.(?2:31:35,40-45)

As for fidelity, most of the article had high-fidelity
simulation proposals (67%), while in 21% (n-
9) of the articles, the type of fidelity could not
be determined, as it was not specified in the
text.(2:24,27.33,38.45-48) \Wijth respect to the locations
selected for the simulation to take place, 31%
were conducted in simulation centers, and 24%
at universities. It must be underlined that up to
19% (n=8) of the studies described simulation
projects that took place in situ.22831,3849-52)
As for the types of competencies that were
worked on in the different simulation proposals,
most of the studies included the acquisition of
general or cross-sectional competencies, either
in combination with the acquisition of specific
competencies (43%, n=18), as well as in an
isolated manner (36%, n=15). Thus, teaching
methods with simulation seem to be evolving
from technical competencies, to general ones.
More specifically, three workst333453) aimed at
training students on the use of the communication
tool SBAR (Situation, Background, Assessment
and Recommendation).®® This tool is becoming
importantinthearea of health, forcommunication
between professionals and patients. Also, in
two studies,®**” the simulation consisted in
students experiencing the point of view of the
patient and the complexity of the procedures
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they are subjected to, to stimulate empathy with
people who are sick.

Results of
simulation

learning through

Most (n=32) of the studies described positive
results in their objectives and hypotheses. Ten
articles showed partially negative results with
respect to their learning objectives. The negative
results were associated with: (a) Simulation
proposals based on ICT: one of them was not
effective,?® while the bad execution of the rest
was due to a connection problems, software, or
the lack of awareness about the importance of
learning through the use of these technologies.®*
(b) Acquisition of knowledge: two studies showed
the same efficacy between presentation-based
methods, or conventional independent work,?2:59
while in others, no differences were observed in
this specific area between the pre- and post-test.
(c) Target students: in the studies with groups
of heterogeneous professionals, some of the
learning results were not met in certain types of
professionals, although they were obtained in the
group of students as whole. The studies with a
long-term assessment observed a decrease in
the knowledge or skills acquired, which indicates
the need for constant updating in this area, and
justifies the planning of repeated training sessions.

The results of the qualitative analyses from most of
the studies stressed improvements in: leadership
and communication, teamwork, critical thinking,
reflective learning, making of decisions, trust, and
clinical skills. It is important to note that in all the
studies that assessed the perception of the students
on the simulation methodology, the responses were
favorable towards the use of this training method,
and the importance of learning by doing. In one
study, only a minority of the students indicated
their preference for presentation-type methods, as
compared to computer-based simulations.®® On
the other hand, the thematic analysis of a study
whose simulation proposal was developed at a large
scale, also revealed the theme of the complexity in
organizing and developing a simulation with these
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characteristics.?® Additionally, the intervention
developed in four studies promoted the assessment
of errors and risks, and changed the management
of the medical services themselves, where the
interventions took place.31:49-50

Discussion

Thereisalarge body of scientific bibliography onthe
field of simulation as a teaching-learning method
for Health Professionals. However, publication in
high-impact scientific journals predominated in
English-speaking countries, and were immersed
in university education and continuous education.
Teaching through simulation is a well validated
methodology.® It has repeatedly been shown that
it improves competency in many skills,®® as well
as the trust perceived, the behaviors of speaking
out loud, communication, and teamwork,®”
so that simulation as an teaching method is
deemed to be an excellent tool for addressing the
skills required in multidisciplinary teams.®® The
results of this systematic review indicate that the
simulation methods did not increase the level of
knowledge acquired, although they benefited the
acquisition of skills and competencies, the central
axes of modern education.®® Most of the works
analyzed showed that these skills were acquired
in a more significant manner in the high-fidelity
simulation method through role-playing, in which
person-to-person interactions are produced in a
space with high-fidelity. The posterior debriefing
sessions stimulate self-criticism, supported or not
by watching the recorded scenarios, so that this
methodology successfully combines experiential
and reflective learning.® Likewise, most of the
simulation programs were positively evaluated by
students, although only a few studies assessed
the efficacy of this methodology beyond the first
evaluation model by Kirkpatrick.©®

Invest Educ Enferm. 2023; 41(2): e08

On the other hand, although simulation through
the use of virtual reality seems to be a very
attractive area in the field of health education,*®
the present review indicates that currently, there
is little evidence on this respect. It is perhaps that
this development is hampered by the technological
difficulty inherent in simulation programs through
virtual reality, together with its associated costs.
Thus, the methods based on role-playing are still
the gold standard in Healthcare. Also, the design
of simulation programs must consider the need to
repeat it in the long term, as our analysis pointed to
the existence of a decrease in the knowledge or skills
acquired through time; the modification of programs
at the educational level and the training of the
students, especially in the case of interdisciplinary
groups, to obtain good results;®V or the costs and
logistic complications derived from the organization
of large simulation training programs.@®

Among the limitations of the study, we must
consider those from the included studies
themselves. Most of the studies were local in
nature, and with small samples selected by
convenience. However, most of the studies
included utilized a mixed methodology and
assessed the learning of the individuals through
repeated measurements before and after the
event (pre/post-test), and their systematic analysis
offered very homogeneous results with respect to
the advantages of learning through simulation.®

In conclusion, clinical simulation is a teaching
methodology that has been progressively
implemented in the last two decades, mostly
in  English-speaking countries, that utilizes
techniques for its execution and assessment
that have been validated and contrasted in
many scientific studies, and which is useful
for the training of general competencies and
multidisciplinary teams.
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