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Abstract

Background: Based on common geography, sociopolitics, epidemiology, and healthcare services, the Nordic
countries could benefit from increased collaboration and uniformity in the development of simulation-based
learning (SBL). To date, only a limited overview exists on the Nordic research literature on SBL and its progress in
healthcare education. Therefore, the aim of this study is to fill that gap and suggest directions for future research.

Methods: An integrative review design was used. A search was conducted for relevant research published during
the period spanning from 1966 to June 2016. Thirty-seven studies met the inclusion criteria. All included studies
were appraised for quality and were analyzed using thematic analysis.

Results: The Nordic research literature on SBL in healthcare revealed that Finland has published the greatest
number of qualitative studies, and only Sweden and Norway have published randomized control trials. The studies
included interprofessional or uniprofessional teams of healthcare professionals and students. An assessment of the
research design revealed that most studies used a qualitative or a descriptive design. The five themes that emerged
from the thematic analysis comprised technical skills, non-technical skills, user experience, educational aspects, and

patient safety.

Conclusion: This review has identified the research relating to the progress of SBL in the Nordic countries. Most
Nordic research on SBL employs a qualitative or a descriptive design. Shortcomings in simulation research in the
Nordic countries include a lack of well-designed randomized control trials or robust evidence that supports
simulation as an effective educational method. In addition, there is also a shortage of studies focusing on patient
safety, the primary care setting, or a combination of specialized and primary care settings. Suggested directions for
future research include strengthening the design and methodology of SBL studies, incorporating a cross-country
comparison of studies using simulation in the Nordic countries, and studies combining specialized and primary care

settings.
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Background

Since the publication of the seminal book “To Err is
Human” [1], which identified the need to train profes-
sionals in interprofessional teamwork as one of the many
approaches to prevent medical errors, the use of SBL in
healthcare has increased. SBL is used as a pedagogical
method for training teamwork skills and clinical skills.
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SBL has since become an important technique employed
to enhance quality of care and patient safety in healthcare
[2-8]. Today, SBL is broadly used in several healthcare
professions and in clinical practice, including graduate
and postgraduate nursing education and nursing practice
[4, 5, 8—11], graduate and postgraduate medical education,
and medical practice [3, 12—19], health professional practice
[11], and interprofessional education [7, 20-22]. In this
paper, simulation is defined as “A dynamic process involving
the creation of a hypothetical opportunity that incorporates
an authentic representation of reality, facilitates active
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(participant) engagement, and integrates the complexities of
practical and theoretical learning with opportunity for repe-
tition, feedback, evaluation and reflection” ([23], p., 668).

Parallel to an increased international prevalence in the
areas of both research and training, SBL has gained increas-
ing attention in the Nordic countries: Denmark, Finland,
Sweden, Iceland, and Norway [24]. These countries have
common geography, sociopolitics, epidemiology, and health-
care services. A myriad of simulation activities across the
Nordic countries resulted in the establishment of the “Nor-
dic Network for Simulation-based Learning”, following the
Swedish Society for Clinical Training and Medical Simula-
tion (KlinSim.se) conference in 2016. The purpose of this
Nordic network is to promote and advance simulation
research in healthcare and to facilitate collaboration in re-
search efforts and in the implementation of research-based
recommendations among the Nordic countries. Scant atten-
tion has been paid in the research literature to the progress
of SBL in the Nordic countries, and to date, only a limited
overview exists. It has been noted in the NordForsk strategy
(an organization within the Nordic Council of Ministers that
finances Nordic collaboration within research) that these
countries would benefit from increased collaboration and
uniformity in the development of SBL [25]. In this context,
the Nordic network sought to explore the status of SBL in
the Nordic countries by performing an extensive, collective
review of the existing Nordic simulation literature.

Therefore, the aim of the current literature review is
to provide a general overview of the Nordic research lit-
erature on SBL in healthcare education and to suggest
directions for future research.

The review questions addressed were as follows:

1. What is the current status of research on
simulation-based learning in healthcare education?

2. Which professions have been addressed in the
research on simulation-based learning?

3. Which research designs have been adopted in the
research on simulation-based learning?

4. Which areas of simulation-based learning in health-
care education can be identified in the Nordic
research literature?

Methods

The integrative review was conducted following Evans’
outline ([26], p., 146). This involved a strategy compris-
ing several stages that included a review focus, search
strategy, selection criteria, critical appraisal, data collec-
tion, data synthesis, results, discussion, and analysis. This
approach allowed for the inclusion of diverse methodolo-
gies in order to more fully understand the phenomenon of
concern [26, 27]. To minimize bias in the review process,
a review protocol with a systematic search process was de-
veloped, in accordance with Lefebvre et al. [28].

Page 2 of 20

The Participants, Intervention, Comparison, and Out-
comes (PICO) framework [29] was used to guide the for-
mat of the search process (see Table 1).

Search methods

The first author (SEH) searched five online biblio-
graphic databases: Academic Search Premier (ASP),
CINAHL, ERIC, Medline, and SocINDEX. The following

keywords were used: “Nordic”, “Norway”, “Sweden”,
“Finland”, “Denmark” or “Iceland”; and “healthcare”,
“nursing”, or “medicine”; and “simulation”, “teaching”,

“learning”, “curriculum”, “assessment”, or “examination”
(See Additional file 1). The search process was carried out
during June 2016, and no limits on publication dates were
set. The process of paper selection was conducted in accord-
ance with the PRISMA flow diagram recommended by
Schiinemann [30] (See Fig. 1). Initially, a provisional sample
of 2871 records emerged. The duplicates (1493 abstracts)
were identified by SEH, resulting in 1378 records. All authors
in this study separately reviewed the titles and abstracts of
the articles against the following inclusion and exclusion
criteria:
Included:

e Language: abstracts and papers in English,
Norwegian, Danish, Swedish, Icelandic, or Finnish

e Empirical studies focusing on simulation in
healthcare, nursing, or medicine

o Articles featuring empirical data material on
simulation from at least one of the Nordic countries

e Peer-reviewed studies published before June 2016

e Empirical field: Studies from allied healthcare
professions

Excluded:

e Abstracts from study protocols, books, and PhD
theses

e Correspondence, Commentary, Letters or Debates,
and Proceedings

Of the 1378 abstracts, 1360 were rejected because they
did not meet the inclusion criteria, i.e., their focus was
not on simulation or was about simulation but lacked em-
pirical data, or there was no indication that the research
was from one of the Nordic countries. A total of 18
full-text articles were retrieved and read by all authors,

Table 1 PICO
Participants

Healthcare and education
Intervention Integrative review
Comparison Norway, Finland, Denmark, Sweden, Iceland

Outcomes Simulation-based learning
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37 articles were included in this review

Fig. 1 PRISMA flow chart

Records excluded based on title and abstract
(n=1360)

Not simulation
About simulation, but empirical data missing
Not empirical data from a Nordic country

Records excluded based on title and abstract
(n=128)

Not empirical studies focusing on simulation

and these were included in the final selection. A second
search was conducted by SEH in Svemed+, a Scandinavian
database and in Medic, a Finnish database, by authors MS
and ER. A sample of 147 records were found, of which 128
were rejected because they did not meet the inclusion cri-
teria, i.e., they did not include empirical data on simulation.

Quality appraisal

To assess the methodological quality of the studies se-
lected, the “Mixed Method Appraisal Tool (MMAT)” [31]
was used to evaluate quantitative and qualitative data [32].
The tool contains screening questions for all design meth-
odologies, including qualitative, quantitative randomized
controlled, quantitative non-randomized, quantitative de-
scriptive, and mixed methods (Additional file 2). This tool
offered a structured approach to the analysis of the re-
search studies and assisted in the data abstraction and
synthesis. To ensure that all authors possessed a similar
understanding in the assessment of the studies, the tool
was read and discussed before the assessment. Three of
the authors (MS, ER, SEH) independently evaluated the

quality of the selected studies, using the scoring system
developed by Pluye et al. [31]. The format “Yes” for
“present” and “No” for “not present” was used. At this
stage, the authors decided to exclude eight review articles
and one theoretical article because the appraisal tool was
not constructed to fit these articles. The methodological
quality was assessed by the “MMAT”, and the included
studies scored a range from 25 to 100%. In total, 37 arti-
cles (18 from the initial search and 19 from the second
search) were included in the quality appraisal.

Data abstraction and synthesis

The 37 studies included in the data abstraction and syn-
thesis are summarized in Table 2. Since no meta-analytic
approach was appropriate due to the diverse data set
and methodologies used, a thematic analysis was under-
taken [33]. To facilitate the analysis, data were extracted
into an evidence table. The tabulation of qualitative and
quantitative findings within a single matrix supported the
synthesis of both narrative and statistical data [27]. First,
the 37 included articles were carefully read to obtain an
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overview of the entirety of the material. Second, the re-
sults of the articles were coded according to similarities
and differences; the coding was then verified for accuracy
and relevance by all authors [33]. Third, codes were inter-
preted and then grouped into categories. Finally, themes
were identified. The entire synthesis was discussed among
all authors in several meetings (Skype calls), until consen-
sus was reached on the final synthesis.

Results

Characteristics of the literature

This integrative review identified 37 studies of SBL from
the Nordic countries. The first Nordic simulation study
included in this review was published in 1992, and the
number of studies published since then generally has in-
creased each year (Fig. 2). The distribution of studies among
countries was as follows: Finland 12, Norway 10, Denmark
9, and Sweden 6. We did not identify any studies from
Iceland.

An assessment of the research design revealed that most
studies used a qualitative or a descriptive design and that
a variety of qualitative, quantitative, and mixed methods
had been employed (Fig. 3). Qualitative methods included
case studies, action research, essays, and focus group inter-
views, while quantitative methods included surveys and
questionnaires, randomized/non-randomized control trials,
pre-test and post-test measurements, and observations.
Finland has published the greatest number of qualitative
studies, and only Sweden and Norway have published ran-
domized control trials.

The participants in the 37 included studies were pri-
marily healthcare professionals and students. The major-
ity of the studies (n =15) included interprofessional
teams with participants from several professions. The
remaining studies had participants who were either para-
medics or nurses/nursing students (n =11), physicians/
medical students (n = 10), or personnel from pharmacies
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and health food stores (n =1). The most commonly re-
ported simulation modality [34] was manikins (n =18),
followed by simulated patients (n =12), virtual reality
(n =4), and computer-based simulators, i.e., learner
interaction with only a computer screen-based activity
(n =4). Three studies used two simulation modalities
[35-37], two studies did not identify the type of simula-
tion modality used [38, 39], and one study compared
two simulation modalities [36].

Themes

The thematic analysis revealed five themes: technical
skills, non-technical skills, user experience, educational
aspects, and patient safety (Table 3).

Technical skills

This theme of technical skills included nine studies aiming
to use simulation to learn technical skills, which is defined
as “a skill that is required for the accomplishment of a
specific task. In healthcare, it is about the knowledge,
skills, and ability to accomplish a specific medical task; for
example, inserting a chest tube or performing a physical
examination” ([34] p. 39). The results in two of the studies
demonstrated that participants improved their knowledge
and skills in resuscitation (CPR) by using a manikin [40]
or a virtual world multiplayer [41]. However, in a third
study, participants exposed to stress performed resuscita-
tion on a manikin with similar skill level as participants
who were not exposed to stress [42]. When the quality of
advanced CPR training using a manikin was compared to
national guidelines, it was found to be satisfactory [43].
Another study evaluated the methods used to teach CPR
in institutions that provided instructions at different levels
to emergency medical providers. The results demon-
strated that the hours of theoretical lessons or training on
a manikin varied widely among institutions. In one third
of the institutions, the instructor’s visual estimation was

3 2

[y

1
2 2
18111 I I 1
0
1992 2003 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Fig. 2 Number of papers (n=37) published per year per country from 1992 to 2016
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controlled
Fig. 3 Research design distributed among the Nordic countries (n=37)
the sole method used to teach chest compression rate and  team), leadership, teamwork, situational awareness,

depth, while different technical methods were seldom
used [44].

In one study, residents’ skills were evaluated using a
computer-based simulator (endoscopy simulator) [45].
The findings indicated that the simulation modality facili-
tated learning of endoscopic skills without morbidity and
operating room inefficiency. The transfer of learned skills
to clinical practice following SBL using a manikin was
observed in the nursing management of patients requiring
mechanical ventilation, but the scores of participants’ fac-
tual knowledge, evaluated through a multiple-choice ques-
tionnaire, did not change statistically [46]. These results
may suggest the separation of theory and practice; that is,
simulation provides support to the acquisition of motor
skills but not to cognitive factual knowledge, if these are
learned separately. The evaluation of using a manikin in
emergency situations as a method for interprofessional
training in primary care found a significant increase in the
participants’ confidence in their own roles and in the order
of necessary actions [47]. A study that used simulated cus-
tomers who were purchasing a nutritional supplement to
compare patient counseling performance in pharmacies
and health food stores, demonstrated that the health food
stores provided faster service compared to the pharma-
cies, a finding that is not surprising given the competing
invested interest in the customers. However, information
provided to customers in pharmacies was based on scien-
tific facts, while well-being was the primary focus in health
food stores [48].

Non-technical skills
Nine studies reported using SBL for training in non-
technical skills, defined as communication (patient-provider,

decision-making, resource management, safe practice, ad-
verse event minimization/mitigation, and professionalism
[34]. Four studies focused on uniprofessional team training
in non-technical skills using SBL [49-52]. In medical
education, simulation training resulted in improved
communication skills in interviewing the simulated patient
[49]. More than half of the nurses in a postoperative care
study reported that a simulation-based communication
course using a simulated patient improved their compre-
hension regarding how to use the communication model,
and one third reported that their communication skills im-
proved following completion of the course [50]. One study
[52] found some inconsistencies in public health nurses’
decision-making process using computer-based simulation
with respect to the needs of the child and family; decisions
were related more to the developmental stage of the child
than to the unique needs of each family. A study that
sought to describe physician behavior when serving as team
leader in a simulated cardiac arrest during inter-hospital
transfer, using a manikin, revealed deficiencies in junior
physicians’ skills as team leaders, especially concerning
the delegation of tasks to other personnel [51]. Five
studies focused on interprofessional team training in
non-technical skills using SBL [35, 53—-56] by using either
a manikin [53, 55], a simulated patient [54], or both simu-
lation modalities [35]. An evaluation of interprofessional
education using a simulated patient in the areas of com-
munication and collaboration revealed that nursing and
medical students evaluated the education received very
positively. The content and structure met the students’
need for interprofessional education pertaining to ward
rounds [56]. The results demonstrated that leaders used
different techniques to convey their knowledge to the
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team in order to create a common goal relevant to work
priorities. Changes in repertoires were dependent upon
the situation and the interaction between team members
[53]. Furthermore, Rosqvist and Lauritalo [55] found that
most nurses and doctors evaluated the simulation training
as useful, irrespective of occupational group, length of work
experience, or number of simulation training sessions.
The training helped them to remember relevant issues
when caring for real trauma patients. In Jensen et al. [54],
nurses and physicians benefited from a “Planning and
Coordination Module” involved in the planning and
coordination of patients with chronic diseases. @stergaard
et al. [35] described a framework for the development of a
multiprofessional team training course and its connection
to patient safety. The use of the framework was illustrated
by multiprofessional team training in advanced cardiac life
support, trauma team training, and neonatal resuscitation.

User experience

The theme of user experience included nine studies de-
scribing participants’ evaluation of and experience with
simulation and the clinical skills laboratory as a learning
environment. One study reported that almost all the med-
ical students viewed the use of a simulated patient as
beneficial, valid, realistic, and close to reality, but pointed
out the danger of exaggeration and the potential to miss
nuances [57]. Another study reported that the medical
students regarded virtual simulation as an authentic inter-
mediate learning activity with immediate feedback, a com-
plement to the theoretical and clinical aspects of education,
filling in the gaps in clinical knowledge and supporting their
self-directed learning and reflective ability [58]. Interprofes-
sional healthcare providers evaluated both theory and prac-
tical exercises in a CPR course using a manikin as useful
forms of education in their daily work and expressed the
desire for repetition of the course once or twice a year [59],
which is in line with the European Resuscitation Coun-
cil Guidelines for Resuscitation [60]. Psychiatric nurses
evaluated the simulation with a manikin as a versatile
and effective method of training in somatic emergencies
and emphasized the teacher’s important role in promoting
a positive learning atmosphere, also noting that the nurses’
work profiles were taken into account when designing the
simulation scenarios [61]. Two studies evaluated user ex-
perience by comparing simulated patients with role-play
and theater in education [62], or by comparing simulated
patients and simple resuscitation manikins [36]. The stud-
ies reported that the participants assessed educational out-
come to be high [36, 62], also indicating that it was
unrelated to the order and appearance of the simulation
modality [36, 62]. The participants in Wisborg et al. [36]
felt that the choice between simulation modalities, i.e.,
manikin or simulated patient, should be determined by
the simulated case. In Koponen and Pyorild [62], the
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medical students’ self-reported learning outcomes were
communication skills, knowledge of doctor-patient
communication, patient-centeredness, and enhanced aware-
ness of interpersonal communication competence unrelated
to the educational method. Another study reported that a
group of medical students exposed to context manipulation
(e.g, talking to the manikin as a real patient, reading the
description of the patient, wearing operating clothes), per-
ceived the simulation by using a bronchoscopy simulator as
more realistic than another group did that focused only on
skills training [63]. In Mékitie et al. [64], four different
computer-based virtual models were developed and tested
on medical residents, who found the models suitable for
learning rough anatomic structures. However, the lack of
microscopic details and the rough structures decreased the
usefulness of the model. Haraldseid et al. [37] reported that
those factors affecting the clinical skills laboratory learning
environment included students’ experience of the physical
(including manikins and simulated patients), psychosocial,
and organizational factors.

Educational aspects

The seven studies in this theme were about designing
SBL activities involving preparation (including choice of
simulation modalities), briefing, simulation activity, debrief-
ing or feedback, reflection, and evaluation [65]. In one
quasi-experimental study related to nursing education, the
findings revealed that nursing students who used a
computer-based simulation program were more likely to
report meaningful learning themes than those who first
were exposed to the lecture method [66]. Lestander et al.
[67] explored the value of reflection after simulation using
a manikin when a three-step post-simulation reflection
model was used (1. individual written reflection, 2. verbal
group reflection, and 3. individual written reflection). The
main theme in the first reflection was “Starting to act as a
nurse” and in the second “Maturing in the profession” indi-
cating that repeated reflections stimulate and enhance
student learning. Development and implementation of the
“Practical Skill Performance model” in nursing education
revealed six issues and challenges: anchoring the research
in the faculty structure, repeated dialog meetings between
research group and faculty, adapting teacher and student
roles in the clinical skills laboratory, unequivocal under-
standing of the model as a theoretical and normative learn-
ing tool, curriculum consistency, and teachers’ engagement
and enthusiasm [38]. Simulation modality was not stated.
In a study related to master’s education coursework in
health sciences, Saaranen et al. [68] found that planning of
teaching, carrying out different stages of the simulation ex-
ercise by using simulated patients, participant roles, and
students’ personal factors were central to the attainment by
the students of competence in communication.
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Table 3 Emerged categories and themes of Nordic simulation
studies
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Table 3 Emerged categories and themes of Nordic simulation

studies (Continued)

Technical skills (n = 9)

Categories Studies

Participants’ experience on
virtual patients

Participants’ experience on

Salminen et al. 2014 [58]

Thesen et al. 2004 [59]

Resuscitation knowledge and skills
Resuscitation knowledge and skills

Pharmacist and health food clerk
technical skills

Knowledge and skills in nursing
management

Dose and methods of teaching
resuscitation

Resuscitation performance and
assessment of simulation method

Resuscitation knowledge and skills

Assessment of learning outcomes
and learners' feedback

Self-assessment of skills in
emergency care

Non-technical skills (n=9)
Categories
Communication skills assessment

Interprofessional communication
and collaboration

Self-assessment of communication
skills

Leadership and team skills in
cardiac arrest

Leadership skills in interprofessional
teams

Communication and quality
management

skills related to patients with
chronic diseases

Assessment tool for decision-making

Self-assessment on trauma team
management know-how

Multiprofessional team training
User experience (n = 9)
Categories

Participants’ perception of the
simulation

Participants’ experience of learning
outcome from simulation

Participants’ experience on
physical, psychosocial and
organizational factors that
affect the CSL learning
environment

Participants’ experience and self-
assessment of three simulation
modalities

Participants’ experience with
computer-based virtual simulation

Bjarshol et al. 2011 [42]
Creutzfeldt et al. 2012 [41]
Hakoinen et al. 2014 [48]

Jansson et al. 2014 [46]

Jantti et al. 2009 [44]

Mondrup et al. 2011 [40]

Naess et al. 2011 [43]
Silvennoinen et al. 2016 [45]

Utsi et al. 2008 [47]

Studies
Aspegren et al. 2006 [49]
Dahl Pedersen et al. 2006 [56]

Gabrielsen et al. 2016 [50]

Hayer et al. 2009 [51]

Jacobsson et al. 2012 [53]

Jensen et al. 2013 [54]

Lauri 1992 [52]
Rosqvist & Lauritsalo 2013 [55]

@stergaard et al. 2008 [35]

Studies
Ameur et al. 2003 [63]

Bondevik et al. 2006 [57]

Haraldseid et al. 2015 [37]

Koponen & Pyorala 2014 [62]

Mékitie et al. 2008 [64]

resuscitation course

Participants’ experience on Toivanen et al. 2012 [61]
teaching and learning on

in-service training

Participants’ experience and
self-assessment

Wisborg et al. 2009 [36]

Educational aspects (n=7)
Studies
Jensen et al. 2015 [69]

Categories

Planning, preparing and
conducting clinical simulations

Simulation as a tool for Lestander et al. 2016 [67]

enhancing reflection

Pilot testing of a virtual
reality simulation

Mijelstad et al. 2007 [70]

Assessing simulation Poikela et al. 2015 [66]

teaching methods

Issues and challenges Reierson et al. 2015 [38]

with simulation implementation

Curriculum development Saaranen et al. 2015 [68]

on interpersonal communication
competences

Satisfaction with interprofessional Westfelt et al. 2010 [71]

team training
Patient safety (n = 3)
Studies
Fuhrmann et al. 2009 [73]

Categories

Effects of intervention on
mortality rate

Prevention of medication and Dieckmann et al. 2014 [72]

systemic errors

Development of a pedagogical Tella et al. 2015 [39]

design of patient safety curriculum

Three studies focused on the development of interpro-
fessional simulation. The first study described a meth-
odological approach to the planning, preparing, and
conducting of clinical simulations for doctors and nurses
by using simulated patents. Unintended consequences
concerning terminology and changes in the division of
responsibility among healthcare professionals were identi-
fied and questions were raised concerning future workflow
across sector borders [69]. The second study described a
pilot study that employed virtual reality simulation to train
trauma teams in leadership, communication, and coordin-
ation. When comparing students with specialists, it was not
surprising that the students executed fatal interventions
during treatment of a multi-trauma patient, while the spe-
cialist groups were faster and stabilized the patient without
ordering a CT before life-threatening bleeding was clarified
[70]. The third study presented healthcare professionals’
perceptions of collaboration and safety in the emergency



Husebg et al. Advances in Simulation (2018) 3:12

department and demonstrated how interprofessional team-
work could be implemented to improve safety [71]. Al-
though the participants evaluated as very satisfactory the
simulation training using a manikin, the nurses and nurse
assistants addressed the need for deeper collaboration by
employing an established training method in their own
working environment.

Patient safety

The patient safety theme was the focus of three studies
about prevention of medication and systemic errors [72],
the effects of an intervention on mortality rates [73], and
user experience in the pedagogical design of a patient safety
curriculum [39]. A manikin was used in two of the studies
[72, 73], while in the third study, the simulation modality
was not stated [39]. Dieckmann et al. [72] found that the de-
sign of labels benefited from the standardized construction
of the labels, while the complexity of the system and differ-
ent meanings of colors posed challenges when considered
in conjunction with the actual application context. Fuhr-
mann et al. [73] found no effect of multi-professional SBL,
focusing on recognition and management of the deteriorat-
ing patient, on incidence of patients with abnormal vital
signs, staff awareness of patients at risk, 30-day mortality,
and length of hospital stay among patients at risk. Finally,
Tella et al. [39] found that nursing students considered
patient safety education that used simulation to be more
valuable for their own learning than educational materials
provided by their programs.

Discussion

The primary strength of SBL research in the Nordic lit-
erature is that the studies cover a wide range of themes,
such as technical skills, non-technical skills, user experi-
ence, educational aspects, and patient safety. This demon-
strates a broad interest in the field. In addition, most
studies include interprofessional teams made up of health-
care professionals and students. We identified a number of
simulation studies from all Nordic countries except Iceland.
Among the Nordic countries, Finland stood out with the
largest number of studies, especially those that used a var-
iety of simulation modalities—for example, simulated pa-
tients [62], manikins [55], computer-based simulator [52],
and virtual reality simulator [45]. Overall, an assessment of
research designs revealed that qualitative and quantitative
descriptive studies were employed most frequently.

The results from the nine studies categorized under
the Technical skills theme demonstrated that skills can
be improved by computer-based simulations. In these
studies, the process of learning technical skills through
simulation was researched in various contexts to meas-
ure and evaluate skills, educational methods, and safety
as well as quality of service. However, only one of the
studies showed a transfer of skills from simulation to
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clinical practice. These results are similar to the findings
in other international review studies [3, 74—76], which
reported improvement after SBL training in procedure
and task performance, patient comfort and complication
rates.

Regarding the theme Non-technical skills, nine studies
demonstrated that interprofessional as well as uniprofes-
sional training improved communication and collaboration
skills when using SBL. The studies also revealed that leader-
ship and communication styles depend on the context and
participants’ competence. This finding is congruent with the
results of a previous non-Nordic study which found a num-
ber of factors that had an impact on the output of health
professional teamwork training, i.e., the context in which the
program was delivered, starting points of individual learners,
and the opportunity to transfer new learning into practice
[11]. A recent international review [74] also demonstrated
positive patient outcomes after team and non-technical skills
training, such as quicker intubation with fewer complications
[77] and lower mortality [78]. However, none of the Nordic
studies included in this review have reached such promising
conclusions.

The nine studies categorized under the User experience
theme demonstrated participant satisfaction with SBL and
with the educational methods used, which were reputed to
be valid and realistic. Results from studies of experiences by
nursing students partially support the findings of our
review, i.e., students were satisfied with SBL [9]. Unlike the
results of our review, however, nursing students’ experience
in Foronda ([9], pp. e412) demonstrated that SBL also
caused anxiety or stress, which might influence learning.

Under the theme Educational aspects, the seven studies
revealed lessons learned when designing SBL. The results
demonstrated promotion of learning and reflections that
are meaningful in SBL compared to traditional lectures,
challenges and possibilities for use in clinical practice, and
simulation through the implementation of new models in
skill training and the design of interprofessional team
training. Additionally, the educational outcome was not
dependent on the simulation modality, but rather, on the
simulated case and the ability of the teacher to create
a safe learning environment. The educational aspects of
SBL, for example, design of SBL in the curriculum including
reflections, and solving challenges with implementing SBL,
are also emphasized as critical conditions for learning in the
international literature [79, 80]. An earlier international re-
view has indeed shown that a strong instructional format—
that is, how a course is designed as well as feedback from
the instructor—results in higher learning outcomes [81].

Only three studies were categorized under the theme
Patient safety. Unfortunately, the intervention in Fuhrmann
et al. [73] showed no improvement in terms of patient sur-
vival or staff awareness of patients at risk on general wards.
Incorrect design of medication labels might put patient
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safety at risk, and additional patient safety education in
nursing education would be valuable in preparing for clin-
ical practice. Previous international research has supported
the value of healthcare simulation in enhancing pa-
tient safety [82]. The expert group in Sollid et al. [82]
identified the following five topics in healthcare simu-
lation that contribute the most to improving patient
safety: technical skills, non-technical skills, assessment, ef-
fectiveness, and system probing. Evidence of positive
patient outcomes is, however, emerging in the literature,
and non-Nordic systematic reviews have demonstrated
small positive effects on patient-related outcomes and
positive effects on learning and skills transfer to the clin-
ical environment [74].

This review revealed that most of the Nordic simulation
literature lacks robust research evidence that supports
simulation as an effective educational method. RCT de-
sign was used only in Norway [36, 42] and Sweden [46],
which implies that future simulation studies in the Nordic
region may benefit from strengthening the research design
and methodology. Furthermore, most of the studies that
used simulation in learning technical skills included a
small sample size and employed a descriptive design. Simi-
lar methodological and design shortcomings have been
identified in the recent international literature {74, 75, 81].
Consequently, SBL research that addresses the lack of
robust research design and methodology should con-
tinue to point in the right direction. Interprofessional
team training using SBL for non-technical skills has
become increasingly important because of the chan-
ging healthcare system, both in and out of the
hospital as well as in primary care [83]. Patient care
becomes a series of transitions from home to hospital
to rehabilitation facilities and back to home again,
necessarily engaging a host of multidisciplinary pro-
fessionals—nurses, doctors, etc.,, who must work to-
gether to provide a seamless web of health services.
Five of the nine studies in the Non-technical skills theme
were performed in Denmark, which suggest a need for fur-
ther research in this theme in the other Nordic countries.
Another gap identified is the lack of Danish studies in the
User experience theme; only one was identified (Table 2).
Furthermore, limited research that addressed patient
safety was found. Fuhrmann et al.’s [73] considerable work
linking the effects of simulation to patient outcomes may
provide direction for future targeted interventions to
decrease adverse events and patient mortality. However,
evidence of patient outcomes linked to SBL is very diffi-
cult to demonstrate because of many other external med-
ical factors that can influence patient outcomes and that
are unrelated to the effects of SBL [84]. Therefore, the fol-
lowing question is anticipated: Is it really necessary to
demonstrate patient outcomes to support the use of SBL
in healthcare?
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Future directions

No study identified a cross-country comparison of studies
using simulation in the Nordic countries. This stands out
as an important area for future research and corresponds
well with the NordForsk strategy for improved research
collaboration [25]. The goal of the NordForsk strategy is
to enhance the quality, impact, and cost-efficiency of
Nordic research and research infrastructure collaboration,
for example, by strengthening integrated cross-sectoral
research and supporting the establishment of new joint
Nordic research infrastructures. Another gap identified is
the scarce number of studies from the primary care setting
or from a combination of the specialized and primary care
settings. The lack of simulation studies that use a primary
care perspective mirrors findings from the international
literature [85], adding emphasis to the importance of
knowledge development in this area. According to our re-
view, no research exists that focuses on valid assessment
methods, scales, and rating instruments for non-technical
skills, all of which would enable cross-country research col-
laboration in the Nordic countries. There is also a lack of
simulation research that studies cost-effectiveness in the
Nordic countries. The demonstration of cost-effectiveness
could increase the resources directed to SBL. In this review,
11 studies stated funding from different private and public
funds. Another gap identified in the Nordic literature is the
lack of research on in situ trauma team simulation training
in the hospital setting. This type of research would be bene-
ficial because it is conducted in the actual patient care
environment, using equipment and resources from that
unit, and involving actual members of the healthcare team
[86]. In situ training makes the learning context authentic,
possibly reinforcing the learning experience.

Limitations

The review has several limitations. Our search strategy
did not identify all critical articles. Only five inter-
national, one Nordic, and one Finnish databases were
searched. Other databases may have revealed additional
articles. The review focused exclusively on peer-reviewed
simulation studies in healthcare education in the Nordic
countries. Due to inclusion criteria, gray literature from the
Nordic countries was not included. However, we believe
that this integrative review provides new insights and offers
possible directions for future research. A promising strength
of this review is the close collaboration among the authors,
who represented the Nordic countries in all phases of the
review process, especially in the thematic analysis.

Conclusion

Most Nordic research literature on SBL has employed a
qualitative or a descriptive design that includes interprofes-
sional or uniprofessional teams and relates to technical
skills, non-technical skills, user experience, educational
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aspects, and patient safety. Shortcomings in simulation re-
search in the Nordic countries include a lack of randomized
control trials and evidence that supports simulation as an
educational method, as well as a dearth of studies focusing
on patient safety, the primary care setting, or a combin-
ation of specialized and primary care settings. Suggested
directions for future research include strengthening the
design and methodology of SBL studies, incorporating a
cross-country comparison of studies using simulation in
the Nordic countries, and studies combining specialized
and primary care settings.
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