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Abstract

In this bibliometric review, we have examined five English-language journals to investigate the distribution and
characteristics of simulation-based research in Asia from 2006 to 2021. The handsearching method was used for accessing
articles from online issues. Eight variables were extracted and the frequency of each variable within 2 time frames
(2012—2016; 2016 to 2021) was quantified to compare the trends. The results depicted that a majority were research
publications (86.4%) from Eastern and Western Asia, with intervention (66.1%) as the primary focus and mannequin
(34.7%) as the major simulation modality. There was an equal representation of healthcare professionals (47.5%) and
undergraduate students (44.1%) as participants and Nursing (40.7%) was the most targeted specialty. This study high-
lighted the paucity of published simulation research conducted in Asian countries and explored the most targeted
characteristics and least explored areas of the existing research, thereby providing insights for future research in this
context.

Keywords: Healthcare simulation, Asian, Bibliometric, Review

1. Introduction [3]. In developed countries, the growing emphasis on
improving patient safety and evidence supporting
the use of simulation in the healthcare industry has
resulted in the transition of medical training from a
didactic approach towards simulation-based training
[4]. This scale of growth in the field is demonstrated
by the significant increase in healthcare simulation-
based research [5]. Previous reviews depict a general
increase in the volume of publications related to
simulation per year, in addition to the establishment
of dedicated simulation journals to publish advances
in research and practice [6—8].

Despite this growth, developing and low-resource
countries report challenges in implementing simu-
lation into mainstream use, partly due to the

he term ‘simulation’ is defined as “the imitative

representation of the functioning of one system or
process by means of the functioning of another.” [1]
Simulation principles have been adopted from
complex environments (e.g., military and aviation) to
deliver skills training in a range of healthcare spe-
cialties such as intensive care, anaesthesia, and sur-
gical care [2]. In healthcare education, the diverse
spectrum of simulation ranges from the simple
imitation of isolated body parts to complex human
interactions portrayed by simulated patients or high-
fidelity patient simulators representing whole body
appearance and variable physiological parameters
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perceived misconceptions regarding cost-effective-
ness [9,10] and challenges regarding its consistency
and validity [10]. This is reflected by disparities in
relation to publications in developing regions; for
example, a recent publication on the most cited
papers in simulation-based research found that 96%
of articles originated from America and Europe, and
none were conducted in Asia [6]. Further, a recent
review of authorship in healthcare simulation jour-
nals found that first and senior authors were most
frequently affiliated with North American in-
stitutions (64.3% and 67.1%) and European in-
stitutions (24.1% and 21.8%), with few affiliated with
Asian institutions (3.4% and 2.9% respectively) [11].
This discrepancy is perhaps unsurprising, given that
previous studies have found that medical education
research in Asia fails to receive comparable atten-
tion as in developed countries [12]. This is discour-
aging for the implementation of simulation for
healthcare education in Asia, considering the influ-
ence that evidence-based research has on educa-
tional policies and practices [12—14]. Furthermore,
scholarly advancement and participation in scienti-
fic review and research activities are considered key
indicators of success and productivity as such out-
puts influence healthcare practice [15].

Reviewing the publishing trends and content of
the literature on healthcare simulation research
conducted in Asia would provide insights into the
past and present trends, thereby encouraging a
prospective researcher in Asia to explore the pos-
sibilities and opportunities for advancing simulation
research, and impact healthcare practice in a conti-
nent where sixty percent of the world's population
lives. Further, examining this issue is timely, given
that the onset of the COVID-19 pandemic resulted
in limited patient interaction for training, and
created a potential opportunity to gain momentum
for the use of simulation in these low to middle-
income countries (LMIC) [16,17].

Therefore, the aim of this study is to explore: (1)
the publication trends over time, and; (2) the char-
acteristics of healthcare simulation research in Asia
by conducting a retrospective bibliometric review
across English-language healthcare simulation
journals. This will facilitate an overview of the cur-
rent research and provide recommendations for
future research in areas least explored within the
Asian context. Moreover, the study intends to
identify disparities in authorship representation in
simulation research in LMIC and contribute to the
existing literature by addressing questions such as:
What are the potential causes for this discrepancy?
What can be done to alleviate them? How does it
impact the academic global health?

2. Methods
2.1. Study design

A bibliometric review is a systematic method used
to examine data to provide valuable insights into
both qualitative and quantitative research trends
[18,19]. This approach will summarise the research
area of interest and give insights to explore areas
where further research is required. As there are no
best practice guidelines for performing bibliometric
reviews, this review was informed by the protocols
employed in similar published bibliometric reviews
[6,18,19].

2.2. Journal and study selection

All existing English-language dedicated health-
care simulation journals were considered for ex-
amination, of which there were seven. Two of these
were excluded; ‘Simulation and Gaming’ as it was
not deemed relevant to healthcare, and ‘Interna-
tional Journal of Healthcare Simulation’ which was
only established in late 2021 and was in its early
stages, with a limited number of volumes. Subse-
quently, the articles within the following retained
journals were examined for inclusion:

1) Clinical Simulation in Nursing (established in
2006)

2) Simulation in Healthcare (established in 2006)

3) British Medical Journal Simulation & Technol-
ogy Enhanced Learning (BM] STEL) (established
in 2018)

4) Advances in Simulation (established in 2016)

5) The Journal of Surgical Simulation (established
in 2014)

Journals were examined from their first issue until
the final issue of December 2021. Articles were
accessed via the online issues of these journals using
the hand-searching method, which is a methodical
process of manually screening journal contents to
identify relevant studies [20]. This method is
commonly used in bibliometric reviews [6,18,19]
and its efficacy is strongly justified [21].

2.3. Eligibility criteria

Articles from the first issue of each of the five
journals up until the last issue of 2021 were exam-
ined for inclusion. The article was selected if it
described a research study conducted in either a
clinical or educational setting in an Asian country.
Both original research studies (defined as any article
using specified research methods and reporting on
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original and empirical data) [6] and non-research
papers (e.g., commentaries, editorials, and reviews)
were included.

In line with similar reviews, suggesting that they
do not provide novel contributions to simulation
research [6,15], the following types of articles were
excluded: book reviews; letters from society presi-
dents; abstracts for conference or meeting pre-
sentations; errata, reprints, addendums or
supplementary materials; lists of reviewers;
continuing medical education exercises; articles
focused on one individual's career or contribution to
the field; and articles focused on a specific confer-
ence or meeting. Articles employing computational
simulation and mathematical modelling were also
excluded.

2.4. Data extraction and coding

The following data was extracted from the articles
considered appropriate for inclusion: Type of
Article; Year of Publication; Region of publishing
country; Targeted participant group; Healthcare
specialty of target participants; Simulation modality;
Focus of article; and Targeted skill domain. Addi-
tional information on data extraction and coding
procedures is presented in Table 1. If the data was
not clear on examining the abstract of an article,
then the full text was examined to obtain the rele-
vant information. For comparison purposes, the
number of total publications (i.e., both conducted in
Asia and conducted elsewhere) within each journal
issue was also noted. The data was stored on an
Excel sheet during this process and listed under
each category with the corresponding article title
and hyperlink to the article pages.

2.5. Interrater agreement

The measurement of the extent to which the raters
assign similar scores to the same variable is known
as Interrater Reliability (IRR). To examine IRR, 13
articles (10%) fulfilling the inclusion criteria were
analyzed independently by a second author. This
data was then compared to the original extraction
data. For each article, the variables provided eight
opportunities to agree upon:

—

. Publication year

. Type of article

. Country

. Participants

. Specialty

. Simulation modality

. Focus of the research, and,

NONU s WN

8. Skill domain

Agreement was then calculated at 94.2%, which is
considered sufficient [22]. Disagreements in coding
were discussed and reviewed until consensus was
obtained by the raters [23].

2.6. Statistical analysis

The extracted data was stored in a Microsoft
Excel sheet and, coded and analyzed using SPSS
software. The distribution of the number of
studies conducted in Asia over time across all the
journals was investigated using a chi-square test
for trend [15]. A p value of <0.05 was considered
significant. Descriptive statistics were used to
describe the article characteristics, which were
examined:

(a) overall (across all years) and,
(b) with the ‘year of publication variable’ collapsed
into two categories for further insight:
(1) 2012—2016
(2) 2017—2021

3. Results

3.1. Overview

Of the 118 articles included in this bibliometric
review, 40.7% were published in Clinical Simulation
in Nursing (n = 48), followed by 32.2% in Simulation
in Healthcare (n = 38) and 18.6% in BM] STEL
(n = 22). Fewer articles (4.2%) were published in
Advances in Simulation and Journal of Surgical
Simulation (n = 5).

1. Distribution of research conducted in Asian
countries over time.

The included articles were published between
2012 and 2021 (see Fig. 1). Visual inspection sug-
gested an increasing trend in the number of Asian
articles published over time (e.g., two articles in
2012 as compared to 26 articles in 2021). However,
considering the increase in the total number of ar-
ticles published by the journals over time (see
Fig. 2), the proportions of Asian articles relative to
the total number of published articles were further
inspected.

The number of ‘non-Asian articles’ was calcu-
lated for each year across all of the journals (total
papers published - Asian papers). The percentage
of Asian articles showed little change over time
(4.4% in 2012 to 7.1% in 2021) as shown in Fig. 3.
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Table 1. Summary of the variables and the coding terms.

Variable Coding

Type of Article e Research (original research)

o Non-research (e.g., commentaries, editorials, reviews)

Region of publishing o Central Asia
country (22)

e East Asia

o Tajikistan, Uzbekistan, Kazakhstan, Turkmenistan, and Kyrgyzstan

o China, Mongolia, North Korea, South Korea, Japan, Hong Kong, Taiwan, and Macau

e South Asia

o Sri Lanka, Bangladesh, India, Afghanistan, Pakistan, Bhutan, Nepal, Iran, and the Maldives

e Southeast Asia

© Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand,

Timor Leste, and Vietnam.

o Western Asia

o Georgia, Armenia, Azerbaijan, Turkey, Cyprus, Syria, Lebanon, Israel, Palestine, Jordan, Iraq,
Kuwait, Bahrain, Qatar, Saudi Arabia, United Arab Emirates, Oman, and Yemen.

Targeted participant
group

Undergraduate students

Multiple groups
Medical

Surgical

Nursing

Allied Healthcare
Interprofessional
Others

Manikin

Task trainer

Healthcare specialty of
target participants

Simulation modality

Various/not specified
Others

Intervention

Tool development

User Evaluation
Curriculum development
Review Paper

Discussion Paper

Focus of article

Targeted skill domain

Both

Healthcare professionals (Including Postgraduates)
Others (Community, Patients etc)

VR (also includes computer based/AR etc)
Standardised/Simulated Patient (SP)

Technical, (Communication, decision making etc)
Non-technical (Suturing, Chest Compressions etc)

Moreover, there was no significant trend of
increased Asian representation which was evident
when a Chi-square for trend was performed
(p = 0.22).

2. Characteristics of existing research

The summary of the characteristics of the existing
research conducted in Asia overall (i.e., across all
time periods) and categorized by (a) 2012—2016 and
(b) 2017—2021 is depicted in Table 1.

a. Region in Asia

Overall, 45.8% of studies were conducted in the
East Asian Region (n = 54). This was also evident in
the period 2017—2021. However, the majority of

articles in 2012—2016 were conducted in Western
Asia (33.3%) [24].

b. Type of article

A majority (86.4%) of the total publications con-
sisted of research papers (n = 102). This pattern was
consistent across both time periods (81.5% and
87.9% respectively).

c. Focus of the article

Overall, interventions were the focus of most of
the articles (n = 78; 66.1%), with few focusing on tool
development (n = 4, 3.4%) or consisting of reviews
(n = 2; 1.7%). This was also consistent across the two
time periods (see Table 2).
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Number of Asian articles published in simulation journals over
time
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Fig. 1. Number of Asian articles published in simulation journals over time.
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Fig. 2. Number of articles published in simulation journals over time.
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Table 2. Summary of the characteristics of the existing research from Asia overall, and divided by time period.

Characteristic

Total overall n (%)

2012—-2016 n (%) 2017—-2021 n (%)

Region in Asia
East Asia
Western Asia
Southeast Asia 19 (16.1%)
South Asia 10 (8.5%)
Central Asia —

Type of Article
Research
Non-research
Focus of Article
Intervention
User evaluation

54 (45.8%)
35 (29.7%)

102 (86.4%)
16 (13.6%)

78 (66.1%)
19 (16.1%)

Curriculum development 8 (6.8%)
Discussion paper 7 (5.9%)
Tool development 4 (3.4%)
Review paper 2 (1.7%)

Target Participants
Healthcare professionals
Undergraduate students
Others

Multiple groups

Target Specialty

56 (47.5%)
52 (44.1%)
6 (5.1%)
4 (3.4%)

Nursing 48 (40.7%)
Medical 28 (23.7%)
Interprofessional 23 (19.5%)
Surgical 11 (9.3%)
Allied healthcare 2 (1.7%)
Others 6 (5.1%)
Simulation Modality

Manikin 41 (34.7%)

23 (19.5%)
18 (15.3%)

Various/not specified
Standardised/Simulated Patient (SP)

VR/AR 13 (11%)
Task trainer 12 (10.2%)
Other 11 (9.3%)

Skill Domain

Non-technical 36 (30.5%)
Technical 22 (18.6%)
Both 60 (50.8%)

9 (33.3%) 45 (49.5%)
12 (44.4%) 23 (25.3%)
5 (18.5%) 14 (15.4%)
1 (3.7%) 9 (9.9%)

22 (81.5%) 80 (87.9%)

5 (18.5%) 11 (12.2%)
17 (63%) 61 (67%)
5 (18.5%) 14 (15.4%)
2 (7.4%) 6 (6.6%)
2 (7.4%) 5 (5.5%)
- 4 (4.4%)
1 (3.7%) 1(1.1%)

13 (48.1%) 43 (47.3%)

12 (44.4%) 40 (44%)
- 6 (6.6%)
2 (7.4%) 2 (2.25%)

12 (44.4%) 36 (39.6%)

7 (25.9%) 21 (23.1%)
4 (14.8%) 19 (20.9%)
3 (11.1%) 8 (8.8%)

1 (3.7%) 1 (1.1%)

- 6 (6.6%)

8 (29.6%) 33 (36.3%)
9 (33.3%) 14 (15.4%)
5 (18.5%) 13 (14.3%)
- 13 (14.3%)
5 (18.5%) 7 (7.7%)

- 11 (12.1%)
4 (14.8%) 32 (35.2%)
6 (22.2%) 16 (17.6%)
17 (63%) 43 (47.3%)

d. Participants

The target participants included both healthcare
professionals (n = 56; 47.5%) and undergraduate
students (n = 52; 44.1%) almost equally in most of
the articles. A similar breakdown was evident across
both time periods. Others (n = 6; 5.1%) included
community members, patient bystanders, patients,
etc.

e. Specialty

The majority of the publications focused on
nursing (n = 48, 40.7%), while allied healthcare
(n = 2, 1.7%) was the least targeted specialty.
‘Others’ included non healthcare participants such
as bystanders, patients, etc. The target participants
remained mostly unchanged across the two time

periods, although interprofessional specialties were
included more frequently in 2017—2021.

f. Simulation modality

The most commonly documented simulation
modality was mannequins (n = 41, 34.7%) followed
by ‘various’. All of the articles utilizing VR/AR and
‘other’ (e.g. smartphone apps, mock MRI scanners,
videos, etc.) were conducted in the 2017—2021 time
period.

g. Skill domain

Most of the publications targeted a combination of
both technical and non-technical domains of
learning (n = 60, 50.8%), which was consistent
across both time periods. Emphasis on non-
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technical skills showed considerable growth from
the first to the second time period (14.8%—35.2%).

4. Discussion

In the current study, the contents of five English-
language journals were examined to investigate the
distribution and characteristics of simulation-based
research originating from Asian countries over time.
To our knowledge, this bibliometric review is the
first of its kind to do so.

Although initially there appeared to be a rise in
the number of publications originating from Asian
countries over time, there was also a relative rise in
the total number of publications over the same
period. Statistical comparison of the proportion of
Asian articles with the proportion of non-Asian ar-
ticles shows little change over time. This reiterates
previous findings regarding the lack of published
simulation research conducted in Asian countries
[6,11]. Further, despite some of the included jour-
nals' establishment in 2006, the earliest publication
eligible for inclusion in the current review was in
2012, indicating six consecutive years without any
studies conducted in Asia being published in
simulation-specific journals. This is highly prob-
lematic considering the impact that evidence-based
research has on educational practice [12]. Scholarly
output from these low to middle-income countries is
crucial to sustaining the use of simulation in these
regions and helping to overcome the challenges
faced by these countries [25]. Therefore, there exists
a need for future research to investigate and address
the ‘information poverty’ in this resource-poor re-
gion. The data collected and presented in this re-
view offers a wide range of opportunities to explore
the facilitating and limiting factors for conducting
research in Asian countries [26]. This could be
achieved by investigating the barriers to publishing
among Asian authors using qualitative (e.g. inter-
view) methodology. This methodology would also
facilitate scrutiny of the disparate spread of research
conducted across various regions in Asia (e.g. the
majority of the included articles described research
conducted in Eastern and Western Asia, while
research conducted in Southern and Central Asia
was minimal).

The significant surge in simulation-related publi-
cations originating from Asia between 2020 and 2021
remains unexplored, yet it may be attributed to the
pandemic, which has created opportunities to
harness the potential of simulation in mitigating the
impact of reduced clinical hours in developing
countries. Additionally, there has also been an
improvement in the readiness to handle COVID-19

situations, owing to the innovative methods
employed to enable remote learning [17], thus
providing researchers with more time to publish.
Similar increasing trends of simulation research
publications have been reported in the literature
[6,19].

A number of the characteristics of the included
articles remained largely unchanged over time, such
as the focus of the articles, which consistently
remained on interventions. This is comparable to
previous literature, where there were no differences
by journal and no apparent differences by time [11].
However, review articles were notably few, which is
in contrast to Western literature, where reviews are
the most cited type of simulation research article [6].
Reviews provide stakeholders with summaries of
the existing evidence and are useful for informing
decision-making about education policy and prac-
tice [12].

There was almost equal representation of health-
care professionals and students as target partici-
pants. This is a positive finding, as targeting
healthcare professionals highlights the importance
of continued professional development and training
which directly impacts patient safety and quality of
care [27]. In terms of the targeted specialty, a ma-
jority of the studies were focused on Nursing
whereas most of the international literature for
simulation education was intended for surgical
specialties [6]. Few papers focused on Surgery in the
current study, which is surprising given that simu-
lation can be valuable in surgical education for skills
development [28]. The infrequent inclusion of allied
healthcare groups warrants further research as
there is a growing emphasis on allied healthcare
educational establishments in these regions [29].

Almost all simulation modalities were repre-
sented in the Asian articles with the overall majority
documenting the use of mannequins and multiple
modalities, which is comparable with the previously
existing literature from non-Asian regions [6,19].
VR/AR is becoming more popular in the more
recent time period, and this is likely a result of
technological advances. ‘Other’ modalities are also
becoming more popular in this time period. The
growth in these innovations is also due to the
widespread forced adoption of these modalities for
the purpose of distance learning during the
pandemic [30].

Overall, both technical and non-technical skills
were most commonly combined in articles. How-
ever, across the two time periods, an increasing
emphasis on non-technical skills such as commu-
nication and empathy was observed. This may have
been due to an increased awareness of the
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importance of non-technical skills especially in
emergency and crisis scenarios and the realization
that skills like task management, leadership,
communication, situation monitoring, decision-
making, etc are not inherent even though they are
based on behavior, and therefore, must be formally
taught [27].

The relatively recent emergence and growth of
simulation practices in these regions is one of the
contributing factors to the scarcity of Asian repre-
sentation in simulation research [26,30]. A majority
of scientific publications still stem from High-In-
come and Upper-Middle-Income Countries (HICs
and UMICs, respectively) [31]. This could be due to
various reasons. With most funding bodies based in
HICs, more often than not, research agendas from
these regions are prioritized with respect to funding
acquisition. There is a paucity of academic grants
and sponsorships in LMICs. This could be mitigated
by establishing funding agencies to ensure research
equality. Promoting fee waivers within open access
journals for LMICs could also reduce the financial
barrier [32].

In addition, the sociocultural and linguistic di-
versity in Asia indicates that English is frequently
not the primary language. It has been found that
Low English Proficiency (LEP) negatively impacts
participation in research. In order to breach the
linguistic barrier, innovative solutions are needed to
devise language-appropriate surveys that target all
populations. Publishers could offer editorial services
or free copyediting services for writing manuscripts
[33]. Implementation of community-based partici-
patory research (CBPR) ensures active participation
by individuals from every community [34].

There is a need to set up avenues that increase
accessibility to the latest research resources in
LMICs to facilitate publications in well-accepted
journals. Moreover, educating Asian researchers
regarding criteria to be listed as authors in academic
studies and raising awareness on authorship issues
in global health research should also be explored
and applied to the Asian context [33,35].

There is a tendency for authors with multiple af-
filiations to selectively list only their non-LMIC in-
stitutions [30]. International journals could redefine
authorship or the types of articles being published
to promote inclusivity of local discussions in the
broader international discourse to avoid implicit
bias against authors from Asian countries, thus,
recognizing and respecting the unique contribu-
tions and perspectives that they bring to the aca-
demic conversation. To address inequity in global
health research practices due to power differences
between researchers from HICs and LMICs, a

double-blind peer review could be implemented.
Lastly, the diversification of editorial boards and
reviewers will help address the issue of racial
disparity in the acceptance of journal articles and
ensure fairness in the publication process with more
transparency and accountability [36].

5. Strengths and limitations

This bibliometric review has reported data using
an accepted method of research, involving a repro-
ducible systematic process of hand-searching with
clear inclusion criteria and an unbiased interrater
agreement of validating the data [37,38]. The result
of this search process from simulation-specific
journals has yielded data that is innovative and
pioneering and holds a strong scope for future
research.

The main limitation of this study is the restricted
inclusion of English-language journals, considering
that a majority of Asian countries do not use English
as their first language [6]. Further, the current study
focused on healthcare simulation-specific journals,
therefore simulation literature published in other
healthcare journals (e.g., in the respective authors
discipline-specific journals rather than simulation-
specific journals) may have been missed. The ma-
jority of the included articles were published in
Clinical Simulation in Nursing and Simulation in
Healthcare, which were both established in 2006 as
compared to other journals only recently estab-
lished (e.g., BMJ STEL was established in 2018 and
Advances in Simulation in 2016). These journals
were considered important for inclusion as they are
leading journals in the field.

Finally, inferential statistics was not performed for
the second research question regarding ‘character-
istics of research.’ Initially, the conduct of chi-square
tests of association was planned to examine the
distribution of the research characteristics over time
across the journals, which would indicate whether a
significant association between each characteristic
and year category [33]. However, given the small
number of included articles, many of the extraction
categories contained low numbers (e.g., within ‘Re-
gion’, there was only one article from ‘South Asia’ in
the 2012—2016 category). Chi-square requires no
more than 20% of the expected counts to be less than
5 [39]. Therefore, a decision was made to report
descriptive statistics (i.e., n, %) instead.

6. Future research

The data collected and presented in this review
offers a wide range of opportunities to further
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investigate the facilitating and limiting factors for
conducting research in Asian countries [26]. There is
a significant need to explore the perceptions of
Asian academics to determine why Asian countries
are lagging behind in Simulation-related research
and publications. Scholarly output from these low to
middle-income countries is crucial in sustaining the
use of simulation in these regions and helping to
overcome the challenges and barriers faced by these
countries [25].

7. Conclusion

Healthcare simulation is rapidly gaining accep-
tance due to its role in patient safety and quality of
care [27]. This bibliometric review shows that
research from Asia in this area is lacking even
though there is an increasing trend globally that
needs to be addressed as scholarly outputs have an
impact on educational practice and policy making
[6,16]. This study has explored the characteristics of
the existing simulation research in Asia and pro-
vides valuable information into the areas that were
most targeted and other areas that were least
explored. Hopefully, this review will serve as a
guide to enable further research in this direction.
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