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ABSTRACT

Introduction:

Simulation-enhanced interprofessional education (Sim-IPE) has been successfully
employed in health professions education and appears a promising strategy for
improving quality and safety in the field of surgery. This scoping review aims to
map how Sim-IPE in surgery is practiced, researched and discussed.

Methods:

The scoping review will include references published after 1st January 2000 that
pertain to simulation-based education and interprofessional education and
surgery. The population of study is health professionals, who may be students,
trainees or fully qualified. The scoping review is contextualised to the hospital
setting and the work of surgeons.

Future Impact:

The findings are anticipated to illuminate the current state of practice of Sim-IPE
in surgery, identify facilitators and barriers to implementation and reveal gaps
in the literature where further research would be beneficial. This knowledge
may inform educators, researchers and policy makers and influence the future
practice and research of Sim-IPE in surgery.

Introduction

Simulation-based education (SBE) has been well established in the health
professions [1]. A key benefit of SBE is the opportunity for experiential learning
without risk of patient harm [2]. Additionally, with the focus on education rather
than clinical care, simulation may provide a more conducive environment for
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[3]. More recently, SBE has been used in surgery to develop
other core competencies of surgical practice such as
communication, collaboration, teamwork and leadership
[4]. A prominent example is the Non-technical Skills for
Surgeons (NOTSS) training system [5]. While the term
‘non-technical skills’ is commonly used in the literature,
the negative formulation may imply inferiority to technical
skills [6]. As this is not the intent [7], for the purposes of
this study, the term ‘professional skills’ is preferred.

Interprofessional education (IPE) is two or more health
professions learning with, from and about one another’s
roles to improve collaborative, patient-centred practice and
quality of care [8-11]. IPE has been increasingly incorporated
into health professions education [12]. Reported benefits
of IPE include improving interprofessional collaboration
and teamwork [13], ameliorating negative professional
stereotypes [14] and enhancing the quality of patient care
[15]. Influential institutions such as the United States’
Institute of Medicine and the World Health Organization
have recommended that IPE be incorporated into health
professions education [16,17]. In recent decades, the surgical
community has focussed on the concept of professionalism
and the necessity of professional skills [18]. Surgical colleges
now identify collaboration and teamwork with peers,
trainees and other health professionals as important core
competencies to optimize patient-centred care [19,20]. As
such, IPE incorporation into surgical education and training
programmes has become more frequent, providing evidence
of beneficial outcomes [21,22].

Simulating a healthcare experience has been utilized
to enhance IPE in health professions education [23,24].

Table 1: Eligibility criteria

Several terms have been used for this concept including
Interprofessional Simulation-Based Education [25],
Simulation-Based Interprofessional Education [26] and
Simulation-Based IPE [27]. For the purposes of this scoping
review, the term ‘Simulation-enhanced Interprofessional
Education’ and its abbreviation ‘Sim-IPE’ will be used to
align with the Society for Simulation in Healthcare’s ‘The
Healthcare Simulation Dictionary’ [10].

Health professions where Sim-IPE has been employed
include nursing, medicine, physical therapy and pharmacy
[24]. Sim-IPE programmes have typically involved
health professions students, showing improvement in
communication and teamwork [23]. Among fully qualified
health professionals, Sim-IPE has most commonly been
utiliszd in critical care [28]. With preventable serious
adverse outcomes in surgery being both common [29] and
often involving deficits in the execution of professional
skills [30], Sim-IPE in surgery appears to be a promising
technique for improving the quality and safety of surgical
care. Yet, significant resources are required to establish
and conduct Sim-IPE: faculty development, sacrifice of
clinical productivity, and the procurement and maintenance
of specialized equipment [31]. Additionally, ‘concepts of
professionalism within surgery may be in conflict with the
tenets of interprofessionalism held by other health and
medical professionals’, potentially hindering the successful
implementation of Sim-IPE in surgery [18].

Thus, a need exists to understand the state of Sim-IPE
in surgery. A search of PubMed, EMBASE, Web of Science,
PsycInfo, ERIC, Cochrane Database of Systematic Reviews
and PROSPERO did not identify any completed or proposed

Inclusion Exclusion
Population |- Healthcare professionals * Non-healthcare professionals
* Students, trainees, fully qualified * No involvement of surgeons or surgical trainees or medical students
learning surgical topics
Concept + Simulation-based education + Education that does not involve simulation
« Interprofessional (two or more * Education that involves participants from a single healthcare
healthcare professions - including profession only OR from multiple healthcare professions but they do
surgery - learning with, from and about | not learn with, from about one another to improve
one another to improve collaborative practice
collaborative practice) * Obstetrics and gynaecology
« Involves surgery (with surgery defined |+ Unrelated to surgery or surgery is peripheral to the central focus of
as the medical specialty primarily the education intervention
responsible for managing
surgical conditions)
* The assessment or management
(operative or non-operative) of patients
with surgical conditions
Context *Hospital setting (including emergency « Out-of-hospital settings (e.g. general practice, pre-hospital)
department, operating theatre, wards) |+ Studies published prior to 1 January 2000
Evidence « Interventional studies * Non-English language
type » Non-interventional studies (editorials, * Non-interventional studies (editorials, commentaries, perspective
commentaries, perspective articles, articles, review articles and book chapters)
review articles and book chapters in + Conference abstracts
English language) that contribute
to overall knowledge of simulation-
enhanced interprofessional education
in surgery
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reviews on Sim-IPE in surgery. The chosen methodology for
conducting this synthesis of evidence is a scoping review.
This technique enables the inclusion of a wider range

of sources - including gray literature such as editorials,
commentaries, position statements, policy documents and
training curriculums — than would typically be included in

a systematic review. This approach will better achieve the
broad nature of the objectives of this study: to map how Sim-
IPE in surgery is practised, researched and discussed.

Methods

This scoping review will follow the methodological
framework described by Arksey and 0’Malley and advanced
by Levac [32,33]. Additionally, the reporting will adhere to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews checklist [34].
The Joanna Briggs Institute Manual for Evidence Synthesis
and other best practice guidelines for conducting scoping
reviews have also contributed to the development of this
scoping review protocol [35,36].

Eligibility criteria
The eligibility criteria for this review are summarized in
Table 1.

Population

This scoping review will consider references where
healthcare professionals are the population. We will include
references where healthcare professionals are students,
trainees or fully qualified. References must include
surgeons, surgical trainees or medical students learning
surgical topics for inclusion.

Concept
For inclusion, references will need to describe SBE and
IPE and apply to the field of surgery. SBE is defined as a
technique of'learning, whereby a real-life task is performed
in a modified learning environment [37]. While the definition
of IPE is ‘two or more health professions learning with, from
and about one another to improve collaborative, patient-
centred practice and quality of care’, for the purposes of this
review, the definition of interprofessional will be expanded
to include individuals of the same profession (e.g. medical
practitioner) who are of different specialties (e.g. surgery
and anaesthesia). However, education where participants
practise tasks (e.g. suturing) independently of each other
will not be considered IPE. Similarly, if faculty but not
participants are interprofessional, this will also not be
considered IPE (e.g. all participants are surgical residents).
While the term ‘discipline’ refers to an organized body
of knowledge, a ‘profession’ is those individuals who apply
the knowledge of the discipline in practice [38]. Similarly,
multidisciplinary (drawing on knowledge from different
disciplines but staying within their traditional boundaries),
interdisciplinary (interaction between disciplines that leads
to a blurring of boundaries), transdisciplinary (integration
of disciplines that leads to a transcendence of boundaries)
and interprofessional (the interaction between practitioners
of different professions) have different meanings that are

subtle and conceptual [39]. Moreover, these terms are used
inconsistently and often interchangeably in the literature
[39]. For the purposes of this study, articles using the terms
interdisciplinary, multidisciplinary and transdisciplinary in
the absence of interprofessional will still be considered for
inclusion.

Surgery is defined as the medical specialty primarily
responsible for the management of surgical conditions.
References where surgery is peripheral - rather than
central - to the subject matter will be excluded (e.g. SBE for
extracorporeal membrane oxygenation in the Intensive Care
Unit where the major focus is critical care). References relating
to medical practitioners other than surgeons performing
surgical procedures (e.g. skin excision by a general practitioner
or repair of a laceration by an emergency physician) without
the involvement of surgeons will be excluded.

Context

This review will include all references on Sim-IPE in surgery
published after 1 January 2000. Only references pertaining
to a hospital setting (e.g. emergency department, operating
theatre or surgical ward) will be included. References
concerning surgery or surgical procedures in general
practice or pre-hospital settings will be excluded.

Evidence type

Where non-interventional articles (e.g. editorials,
commentaries, perspective articles, review articles and book
chapters) contribute to the understanding of Sim-IPE in
surgery, then they will be included. Where such references
do not contribute more than would commonly be found

in the introduction of interventional studies, they will

be excluded. Conference abstracts will be excluded. Non-
English language references will be excluded.

Information sources

The search for references pertaining to Sim-IPE in surgery
will employ five electronic databases: Medline, EMBASE, Web
of Science, PsycInfo and ERIC. Simulation-based journals not
indexed by these databases (Clinical Simulation in Nursing
and International Journal of Healthcare Simulation) will be
manually searched for relevant articles.

Search strategy

Table 2 demonstrates keywords for the search strategy

of titles and abstracts in these databases. A review of the
reference lists of each study included for analysis will
provide additional sources missed in the original search.
Google searches in English using the above-mentioned
search terms will allow for the identification of relevant gray
literature.

Selection process

All references will be imported into Covidence systematic
review software (Veritas Health Innovation, Melbourne,
Australia, www.covidence.org), a web-based collaboration
software platform for reference management and data
extraction. After the removal of duplicated references, two
researchers (SS and OM) will independently and manually
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Table 2: Search strategy for scoping review

Term (title/abstract) Term (title/abstract)

Term (title/abstract) Term (title/abstract)

Simulat* AND Educat* OR

Train* OR

Teach OR

Learn OR

Collaborat* OR

Cooperat* OR

Assess*

AND

Inter-profession* OR AND Surg*

Interprofession* OR

Inter-disciplin* OR
Interdisciplin* OR
Multi-disciplin* OR
Multidisciplin* OR
Multi-profession* OR

Multiprofession* OR

Transdisciplin®

screen all references by title and abstract for eligibility.
Included references will then proceed to full-text review

to determine suitability for inclusion in the analysis of the
scoping review. Where full-text references are unavailable,
the corresponding author will be emailed regarding access
to a full-text manuscript. If the full text cannot be obtained
after such efforts, references will be excluded from the
analysis. Resolution of discrepancies at either phase of
selection will be by consensus with the involvement of an
additional researcher (DN) as required.

Data charting

Charting of data will be manually performed by two
researchers (SS and OM) using Covidence. Given the breadth
of article types, not all data items will be applicable to all
articles. The following data items will be charted:

e Authors, year, country of publication, country of all

authors, DOI

Reference type (e.g. interventional study, review, editorial,

commentary, scenarios)

Ethics approval (yes/no)

Funding (academic/industry)

Aims of the article/study

Study design

Inclusion criteria

Exclusion criteria

Description of intervention

Description of comparator group

Simulation modality (e.g. computer-based, mannequin,

simulated participants, role play, etc.)

Study participants:

o Number

o Profession (e.g. doctor, nurse, allied health, other)

o Specialty (e.g. emergency, intensive care, anaesthesia,
surgery, medicine, radiology, other)

o Training level (e.g. student, trainee, consultant, other)

Setting (e.g. theatre, emergency department, ward,

outpatient clinic, other)

Educational theory

Theoretical frameworks

Outcome measures

Modified Kirkpatrick evaluation level [40]

e Important results
e Barriers and facilitators to implementation of Sim-IPE in
surgery

Data analysis and presentation

The data charted from the selected references will be
analyzed quantitatively and qualitatively. Quantitative

data regarding article characteristics (including the
number of articles, article type, number and nature of
participants, setting and simulation modalities, etc.) will
be analyzed with a simple descriptive numerical summary.
Qualitative data will be analyzed using descriptive-directed
content analysis [41]. Both quantitative and qualitative
data will be presented in tabular form and narrative
summary to describe how Sim-IPE in surgery is practiced,
researched and discussed. Consistent with best practice
recommendations for scoping reviews, data aggregation
and quality assessment of references will not be performed
[32,33].

Stakeholder consultation

In accordance with the Levac methodological framework
for conducting scoping reviews, stakeholders have

been involved in developing this protocol to enhance
methodological rigour [33]. Stakeholders include clinicians
(surgeons, emergency medicine physician and nurse),
educators, administrators and trainees. Stakeholders will
continue to be invited to provide insight and guidance in
subsequent phases of the review (data extraction, data
analysis, manuscript review). Reporting of stakeholder
involvement will utilize the ACTIVE (Authors and Consumer
Together Impacting on eVidencE) framework [42].

Anticipated results and outcomes

The results from this scoping review will map the
existing literature on Sim-IPE in surgery. The findings are
anticipated to illuminate the current state of practice of
Sim-IPE in surgery, identify facilitators and barriers to
implementation, and reveal gaps in the literature where
further research would be beneficial. This knowledge may
inform educators, researchers and policy-makers and
influence the future practice and research of Sim-IPE in
surgery.



Simulation-enhanced interprofessional education in surgery

Declarations

Author contributions

SGS (conceptualisation, methodology, project
administration, writing - original draft), OM (methodology),
DC (methodology, supervision), VM (methodology,
supervision), JP (writing - review and editing) and

DN (methodology, supervision, writing — review and
editing). All authors have reviewed and approved the final
manuscript.

Funding

This scoping review is part of a PhD research program
supported by a Graduate Research Scheme scholarship from
the Australian Government (2019—-current).

Availability of data and materials

Data and materials pertaining to the study will be made
available upon reasonable request to the corresponding
author.

Ethics approval and consent to participate
None applicable.

Competing interests

There are no conflicts of interest to declare.

References

1. Eppich W, Reedy G. Advancing healthcare simulation
research: innovations in theory, methodology, and method.
Advances in Simulation (London). 2022;7(1):23.

2. Weller JM, Nestel D, Marshall SD, Brooks PM, Conn JJ.
Simulation in clinical teaching and learning. Medical Journal
of Australia. 2012;196(9):594.

3. Walsh C, Lydon S, Byrne D, Madden C, Fox S, O’Connor P.

The 100 most cited articles on healthcare simulation:
a bibliometric review. Simulation in Healthcare.
2018;13(3):211-220.

4. Paige JT, Garbee DD, Brown KM, Rojas JD. Using simulation
in interprofessional education. Surgical Clinics of North
America. 2015;95(4):751-766.

5. Flin R, Yule S, Paterson-Brown S, Maran N, Rowley D,
Youngson G. Teaching surgeons about non-technical skills.
Surgeon. 2007;5(2):86-89.

6. Nestel D, Walker K, Simon R, Aggarwal R, Andreatta P.
Nontechnical skills: an inaccurate and unhelpful descriptor?
Simulation in Healthcare. 2011;6(1):2-3.

7. Frank JR SL, Sherbino J,. Can Meds 2015 Physician
Competency Framework. Ottowa: Royal College of Physicians
and Surgeons of Canada; 2015.

8. Zwarenstein M, Atkins J, Barr H, Hammick M, Koppel I,
Reeves S. A systematic review of interprofessional education.
Journal of Interprofessional Care. 2009;13(4):417-424.

9. D’Amour D, Oandasan I. Interprofessionality as the field of
interprofessional practice and interprofessional education:
an emerging concept. Journal of Interprofessional Care.
2005;19(Suppl 1):8-20.

10. Lioce L. Healthcare simulation dictionary. 2nd edition. Rockville,
MD: Agency for Healthcare Research and Quality. 2020.

11. Health HPNNaMOwtDoHRf. Framework for action on
interprofessional education & collaborative practice. Geneva,
Switzerand: World Health Organisation; 2010.

12. Guraya SY, Barr H. The effectiveness of interprofessional
education in healthcare: a systematic review and
meta-analysis. Kaohsiung Journal of Medical Sciences.
2018;34(3):160-165.

13. Bridges DR, Davidson RA, Odegard PS, Maki IV, Tomkowiak J.
Interprofessional collaboration: three best practice models
of interprofessional education. Medical Education Online.
2011;16.

14. Patel Gunaldo T, Augustus-Wallace A, Brisolara KF, Hicks
MN, Mercante DE, Synco T, et al. Improving stereotypes:
the impact of interprofessional education in pre-
health students. Journal of Interprofessional Care.
2021;35(5):794-798.

15. Reeves S, Perrier L, Goldman J, Freeth D, Zwarenstein M.
Interprofessional education: effects on professional practice
and healthcare outcomes (update). The Cochrane Database
of Systematic Reviews. 2013;2013(3):CD002213.

16. Institute of Medicine (US) Committee on Quality of Health
Care in America. Crossing the quality chasm: a new health
system for the 21st century. Washington: National Academies
Press 2001.

17. Office HPNNaM. Framework for action on interprofessional
education & collaborative practice. Geneva: World Health
Organisation; 2010.

18. Kitto SC, Gruen RL, Smith JA. Imagining a continuing
interprofessional education program (CIPE) within surgical
training. Journal of Continuing Education in the Health
Professions. 2009;29(3):185-189.

19. ACS. Statements on principles. Chicago, IL: American
College of Surgeons (ACS); 2023 Available from: https://
www.facs.org/about-acs/statements/statements-on-
principles/#interprofessional. [Accessed 2023 Oct 08].

20. RACS. Surgical competence and performance: a guide to aid
the assessment and development of surgeons Melbourne:
Royal Australasian College of Surgeons (RACS); 2020.

21. Seymour NE, Cooper JB, Farley DR, Feaster SJ, Ross BK,
Pellegrini CA, et al. Best practices in interprofessional
education and training in surgery: experiences from
American College of Surgeons-Accredited Education
Institutes. Surgery. 2013;154(1):1-12.

22. Hosseinpour A, Keshmiri F, Jambarsang S, Jabinian F,
Shiryazdi SM. The effect of interprofessional education on
interprofessional professionalism behaviors of the surgical
team members. BMC Nursing. 2022;21(1):239.

23. Sezgin MG, Bektas H. Effectiveness of interprofessional
simulation-based education programs to improve teamwork
and communication for students in the healthcare
profession: a systematic review and meta-analysis of
randomized controlled trials. Nurse Education Today.
2023;120:105619.

24. Lee CA, Pais K, Kelling S, Anderson 0S. A scoping review
to understand simulation used in interprofessional
education. Journal of Interprofessional Education & Practice.
2018:13:15-23.

25. Gough S, Hellaby M, Jones N, MacKinnon R. A review
of undergraduate interprofessional simulation-based
education (IPSE). Collegian. 2012;19(3):153-170.

26. Ehilawa PI, Woodier N, Dinning A, O'Neil V, Poyner F, Yates L, et al.
Using simulation-based interprofessional education to change

5


https://www.facs.org/about-acs/statements/statements-on-principles/#interprofessional
https://www.facs.org/about-acs/statements/statements-on-principles/#interprofessional
https://www.facs.org/about-acs/statements/statements-on-principles/#interprofessional

Sean Gregory Stevens et al

27.

28.

29.

30.

31

32.

33.

34.

attitudes towards collaboration among higher specialty trainee
physicians and registered nurses: a mixed methods pilot study.
Journal of Interprofessional Care. 2023;37(4):595-604.
Velasquez ST, Ferguson D, Lemke KC, Bland L, Ajtai R, Amezaga
B, et al. Interprofessional communication in medical
simulation: findings from a scoping review and implications for
academic medicine. BMC Medical Education. 2022;22(1):204.
Seam N, Lee AJ, Vennero M, Emlet L. Simulation training in
the ICU. Chest. 2019;156(6):1223-1233.

Flin R, Yule S, McKenzie L, Paterson-Brown S, Maran N.
Attitudes to teamwork and safety in the operating theatre.
Surgeon. 2006;4(3):145-151.

Gawande AA, Zinner MJ, Studdert DM, Brennan TA. Analysis
of errors reported by surgeons at three teaching hospitals.
Surgery. 2003;133(6):614-621.

Cook DA, Andersen DK, Combes JR, Feldman DL, Sachdeva
AK. The value proposition of simulation-based education.
Surgery. 2018;163(4):944-949.

Arksey H, O’'Malley L. Scoping studies: towards a
methodological framework International Journal of Social
Research Methodology. 2005;8(1):19-32.

Levac D, Colquhoun H, 0’Brien KK. Scoping studies:
advancing the methodology. Implementation Science.
2010;5:69.

Tricco AC, Lillie E, Zarin W, 0’'Brien KK, Colquhoun H, Levac D,
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR):
checklist and explanation. Annals of Internal Medicine.
2018;169(7):467-473.

35.

36.

37.

38.

39.

40.

41.

42,

Peters MDJ, Godfrey C, McInerney P, Munn Z, Tricco AC, Khalil
H. Chapter 11: scoping reviews (2020 version). In: Aromataris
E, Munn Z, editors. JBI Manual for Evidence Synthesis.
Adelaide: JBI. 2020.

Peters MDJ, Godfrey C, McInerney P, Khalil H, Larsen P,
Marnie C, et al. Best practice guidance and reporting items
for the development of scoping review protocols. JBI
Evidence Synthesis. 2022;20(4):953-968.

Lateef F. Simulation-based learning: just like the real

thing. Journal of Emergencies, Trauma, and Shock.
2010;3(4):348-352.

Dileo C, Bradt J. On creating the discipline, profession, and
evidence in the field of arts and healthcare. Arts and Health.
2009;1(2):168-182.

Choi BC, Pak AW. Multidisciplinarity, interdisciplinarity and
transdisciplinarity in health research, services, education and
policy: 1. Definitions, objectives, and evidence of effectiveness.
Clinical and Investigative Medicine. 2006;29(6):351-364.

Barr H, Freeth D, Hammick M, Koppel I, Reeves S. Evaluations
of interprofessional education. London: United Kingdom
Review of Health and Social Care. 2000.

Hsieh HF, Shannon SE. Three approaches to qualitative
content analysis. Qualitative Health Research.
2005;15(9):1277-1288.

Pollock A, Campbell P, Struthers C, Synnot A, Nunn J, Hill

S, et al. Development of the ACTIVE framework to describe
stakeholder involvement in systematic reviews. Journal of
Health Services Research & Policy. 2019;24(4):245-255.



