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Objective

The aim of this scoping review is to provide respiratory physiotherapists with guidance
on the implementation of simulation-based education

Introduction

In recent years there has been a widespread rise in the adoption of simulation-based
education. A scoping review was decided upon by the ACPRC Editorial Board to focus on
any new evidence or guidance in the field.

Inclusion criteria

1) Studies investigating the use of simulation-based education within respiratory
physiotherapy 2) Meta-analyses, systematic reviews, scoping reviews, randomised
controlled trials and observational studies.

Methods

A literature search was developed and refined through testing. Nine databases were
searched between 01/01/2014 and 31/10/2022. Data regarding study design, population,
intervention, comparator and control were extracted into a data extraction table. Results
were grouped by study design, intervention or context.

Results

141 sources were retrieved from the searches. After initial screening 27 sources were
included and after full-text review, 25 were included. Sources included: meta-analyses
and systematic review and studies considering pre-registration education,
interprofessional learning, part-task trainers and postgraduate education.

Conclusion

There is increasing research output in the simulation-based education field for
respiratory physiotherapy. The evidence continues to focus on learner experience. More
resources and support are required to increase access to simulation-based education for
respiratory physiotherapists.

INTRODUCTION “Simulation is a learning tool that supports development
through experiential learning by creating or replicating a
particular set of conditions which resemble real life situa-
tions. It should provide a safe environment where partici-
pants can learn from their mistakes without any danger to

In recent years there has been an increase in the adoption
of simulation-based education (SBE) in healthcare disci-

plines across both pre-registration and postgraduate en- patients, allowing individuals to analyse and respond to
vironments, including physiotherapy. There are numerous these realistic situations, with the aim of developing or en-
definitions available for simulation used as a pedagogical hancing their knowledge, skills, behaviour, and attitudes.”

approach but there is no universally agreed definition.
Hawker et al! has perhaps the most comprehensive and re-
cent explanation:

The Association of Chartered Physiotherapists in Respi-
ratory Care (ACPRC) Editorial Board is comprised of res-
piratory physiotherapy clinicians and academics who lead
scoping of latest evidence, commissioning, co-ordination
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and delivery of all new ACPRC guidance documents and
resources. The aim of this work is to facilitate knowledge
sharing and drive improvements in the quality of care for
respiratory patients.

The Editorial Board discussed potential areas for inves-
tigation and agreed that the area of SBE should be priori-
tised. A member of the Editorial Board (SKM) was nom-
inated to lead the topic group and other respiratory
physiotherapists were approached to be part of the team.
A scoping review was the most appropriate method for ex-
ploring new evidence or guidance in the simulation-based
education field.

AIMS/OBJECTIVES

The aim of this scoping review is to provide respiratory
physiotherapists with guidance on the effectiveness of SBE
in respiratory physiotherapy.

REVIEW QUESTION

How effective is simulation-based education as a pedagogi-
cal approach in both pre-registration and postgraduate res-
piratory physiotherapy?

METHODS

This scoping review was conducted in accordance with
Joanna Briggs Institute Guidance for Conducting Scoping
reviews? and has been reported in accordance with the
PRISMA extension for Scoping Reviews.> The scoping re-
view was registered on Open Source Framework (reg num-
ber: ps8a7).

INCLUSION CRITERIA

The following were included in the scoping review: 1) stud-
ies investigating the use of SBE within respiratory phys-
iotherapy, both at pre-registration and postgraduate level
2) Meta-analyses, systematic reviews, scoping reviews, ran-
domised controlled trials (RCT), prospective and retrospec-
tive observational studies including case-controlled stud-
ies, cohort studies and cross-sectional studies. The
following exclusion criteria were applied: 1) studies that
were narrative reviews, non-research letters, abstracts, case
reports, conference proceedings, theses and books; 2) stud-
ies involving non-human subjects; 3) studies that did not
include respiratory physiotherapists and 4) studies not re-
ported in English as there was no funding for translation.

TYPES OF PARTICIPANTS

Studies were included that considered the application of
SBE within respiratory physiotherapy, both at pre-registra-
tion and postgraduate level.

CONCEPT

For the purpose of this scoping review, we considered SBE
to be a broad umbrella term and included studies that used
all SBE techniques including high fidelity simulation using
mannequins, in-situ simulation, part task trainers, actors
and team based/interprofessional simulation.

CONTEXT

The authors identified that previous scoping review, sys-
tematic reviews and meta-analyses had limited their con-
text to pre-registration education or included respiratory
physiotherapists within a broader context. This scoping re-
view therefore sought to limit the context to respiratory
physiotherapists but to include both pre-registration and
postgraduate education.

SEARCH STRATEGY

The literature search was developed and refined through pi-
loting, during which the search criteria was used to test if
known papers were identified with the search strategy. The
search terms included: high fidelity simulation, physio*,
resp*, physical therapy and simulation

Nine databases were searched between 01/01/2014 and
31/10/2022: AMED, BNI, CINAHL, EMBASE, HEALTH BUSI-
NESS ELITE, HMIC, MEDLINE, PsycINFO and PubMED.
These databases were chosen as they are the most com-
monly used in the physiotherapy field. The search strategy
was limited to the dates given as previously reported work
was published prior to 2014. Database searches were sup-
plemented by screening reference lists and hand searching.
ResearchRabbit (www.researchrabbit.ai) was used to iden-
tify additional references. ResearchRabbit is an innovative
citation-based literature mapping tool available online
which optimises time compared to hand searching.

SOURCE OF EVIDENCE SELECTION

References were imported into Rayyan.? Duplicates were
removed. Two authors (SKM and KG) independently
screened the title and abstract for inclusion. Discrepancies
were resolved through discussion. Full text sources were re-
trieved and assessed against the inclusion criteria.

DATA EXTRACTION AND SYNTHESIS

Data regarding study design, population, intervention,
comparator and control were extracted into a data extrac-
tion table. Results were grouped by study design, interven-
tion or context. Quality assessments were not undertaken
as this was not the intention of this scoping review.
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RESULTS PART TASK TRAINERS

141 sources were retrieved from the searches. As per figure
1. 24 studies were included.

META-ANALYSIS AND SYSTEMATIC REVIEWS
Five meta-analyses and systematic reviews>? were sourced.
PRE-REGISTRATION USE OF SBE

Ten studies!9-19 were sourced investigating SBE in pre-reg-
istration respiratory physiotherapy pedagogy.

INTERPROFESSIONAL LEARNING (PRE-REGISTRATION)

Five studies20-24 were sourced investigating SBE in inter-
professional learning.

One study?’ investigated the use of part task trainers.

POSTGRADUATE USE OF SBE

Three studies26-28 were sourced that investigated SBE in
postgraduate respiratory physiotherapy pedagogy.

DISCUSSION

This scoping review provides an overview of the current
knowledge base for the use of SBE within pre-registration
and postgraduate respiratory physiotherapy training. Kirk-
patrick’s evaluation framework classifies training outcomes
into 4 levels of reaction or satisfaction, learning or knowl-
edge, behaviour or practice change and results or im-
pacts.29-31 There has been an increase in publication of
SBE evidence within the last 10 years, however the evidence
base continues to focus on learner experience (Kirkpatrick
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Table 1. Summary of meta-analyses and systematic reviews included in the scoping review
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(Respiratory
Therapists
participant total
=286)

1survey, 5
observational
studies

of what SBE
encompasses.

AUTHOR, STUDY PARTCIPANTS INTERVENTION COMPARISON KEY FINDINGS
YEAR, DESIGN
COUNTRY
Brown, Mixed- 11 papers Studies that used Studies that did The quantitative findings suggest high fidelity simulation improves students’ preparedness.
2021, Methods e RCT(n=5) high-fidelity not use high- However negligible to small and not statistically significant improvements in clinical
Australia Systematic e Observational simulation defined as fidelity performance were reported.
Review study (n=1) “full-body simulation
e Cross sectional computerized Qualitative data found students perceived they were able to become more familiar and learn
study (n=5) mannequins that are Minimal better in a simulated environment. As a result, they were more safety conscious with their
capable of real time information patients, and expressed a higher level of confidence and self-efficacy.
n physiological regarding
Participants parameters” comparisons
* Graduate en- from individual
trylevel (n= studies
612) included.
e Undergraduate
physiotherapy
students
(n=64)
e Practicing
physical thera-
pists (n=10)
Heuer, Systematic 33 papers Studies that used Minimal Unable to extract only respiratory therapist data.
2022, literature e Paramedics SBE in Allied Health information
Canada review (n=22) Professionals (AHPs) regarding The most used modalities of simulation were:
e Respiratory training. comp.aris.o.ns e Manikins (37%)
Therapists o ) from individual e Combination of manikins and simulated patient/actor (33%)
(n=6) Minimal information studies e Simulated patients (15%)
regarding inclusion included.

e Other (9%)
e Not stated (6%)

Setting for performing SBE:

e Stationary simulation centres (34%)
e Prehospital/ ambulance (21%)

e Mobile simulation unit (18%)

e Healthcare environment (12%)

Six (18%) of studies described a sustained impact on objective or subjective measures, ranging
from 4 weeks to 1 year after the SBT intervention.

This project demonstrated that there are many SBT applications employed in skill-building.
However, there appears to be relative unevenness in terms of the professions which report
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AUTHOR, STUDY PARTCIPANTS INTERVENTION COMPARISON KEY FINDINGS
YEAR, DESIGN
COUNTRY
their use, the common features of SBT, and the perceived and actual impact on practice.
Mori, Systematic 23 papers Studies that used Minimal Studies do seem to indicate using simulators to provide feedback during learning confers an
2015, literature simulated learning information advantage in skill development; and appears to improve learners confidence and decrease
Canada search No further environments (SLEs) regarding anxiety. SLEs have the potential to replace up to 25% of a clinical internship. However, current
information in physical therapy, in comparisons research does not review long term follow up and benefits are associated with a cost.
given. which the learner from individual
had the studies
opportunity to included.
interact with the
simulated clinical
scenario.
Rezayi, Qualitative 16 papers Studies that used Comparing Physiotherapy students reported the positive effect of computerized simulation methods on
2022, Systematic published technology-based physiotherapy improving basic knowledge, clinical reasoning, and practical and interprofessional
Iran Review between simulated training students communication skills.
2008-2022. settings as an who underwent
intervention to train training by Suggests computer simulation could be a suitable method to replace the traditional simulation
Country physiotherapy technology- method.
published: students. based
USA 43% simulated tools
Australia 25% with
Sweden 18% other training
tools.
No further detail
provided.
Stockert, Scoping 182 papers Studies that involved Minimal This literature suggests that SBE in
2022, review the use of SBE with information physical therapist education can be used to address numerous learning objectives.
Canada/ No further student physical regarding
USA information Therapists comparisons 4 common content areas:
provided. from individual e orthopedics (n = 64)

(Simulation was
defined to include
the use of manikins,
standardized
patients, part task
trainers, virtual
reality applications
and/or virtual
patient cases)

studies
included.

e neurological (n = 40),
e cardiovascular (n = 37)
e general medicine (n =35)

Patient communication skills were the most commonly reported objectives for simulation
with 53% reporting it as a learning objective. 31% included task/skill training as an objective
and 47% included clinical reasoning.

The review identified substantial limitations in the reporting of Standards of Best Practice
(SOBP) related to SBE.
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Table 2. Summary of included studies that investigated SBE in preregistration respiratory physiotherapy pedagogy

without access to HFS, was
able to

partner with a local
simulation center

Author(s), Study AIMS Population Intervention Comparison Control Key findings

Year, design

Country

Bednarek, Cohort To illustrate how a physical n=28 3 simulation Self-assessed confidence and interest in treating Nil Increased

2014, therapist education 4th year physical scenarios patients in an acute care setting confidence

USA program at a small therapy students levels and
university, previously interest

in acute care
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Table 3. Summary of included studies that investigated SBE in interprofessional learning

other after an opportunity to engage
professionally around a learning simulation
involving a patient simulator and problem-
solving patient code scenario.

volunteer 4th
Year nursing
students.

Mean age 25 yrs.
56% female

67% white

36% no
Interprofessional

manikin, that
was undergoing
acardiac arrest
during a Physical
Therapy
treatment
sessionina
simulated
intensive care

collaboration
(IPC),
Interprofessional
Learning (IPL)
and teamwork
pre and post
simulation.

Author(s), Study design AIMS Population Intervention Comparison Control Key findings
Year,
Country
King, J., B, Quasi- Compare two different methods of patient 13 Students (4 3 hour facilitated Standardised Standardised Simulation
2016, experimental simulation in improving competencies for Respiratory workshops patients and patients improves
Canada pre-post students in Registered nursing, Physical Therapists, 5 covering topics mannequins competence
intervention Therapy and Respiratory Therapy programs. Registered that included hip (shown in
study design. Nurses, 4 fracture / COPD conflict
Physical and difficulty in resolution
Therapists) 2013 breathing p<0.001 and
and 201443 treatment. All roles/
students (19 facilitated responsibilities
Respiratory workshops p=0.03) as
Therapists, 15 included a judged by the
Registered debrief. Interprofessional
Nurses and 9 Collaborative
Physical Competencies
Therapists) from Attainment Scale
3 institutions. (ICCAS) pre-
post.
No significant
differences
noted between
conditions in
communication,
collaboration,
patient/family-
centred
approach and
team
functioning.
Lefebvre, Experimental Examine the changes in Physical Therapy and 2nd year Students Compared Interdisciplinary
2015, Study Nursing student beliefs and attitudes toward Physical Therapy interacted with a attitudes toward education
USA learning from and collaborating with each students plus high-fidelity Interprofessional perception scale

used.
(Competence
and autonomy
p=0.032)
Readiness for
Interprofessional
Learning scale
used. (Teamwork
and
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Author(s), Study design AIMS Population Intervention Comparison Control Key findings
Year,
Country
Education unit. collaboration
exposure 56% no p=0.033)
previous Attitudes toward
Interprofessional healthcare
Collaboration for teams’ scales
providing direct used. (Team
patient care. value and Admin
/MD role
showed
significant p-
values)
Teams Skills
scale used
(showed highly
significant
results).
Rossler, Mixed Four research questions which were 1. Do An A high-fidelity Collected Significant
2016, Methods perceptions of readiness to learn among pre- interprofessional patient demographic differences in
USA Research licensure students enrolled in a health sample (n=53) simulation data, two self- RIPLS subscale
Study. professions program of study change following pre-licensure scenario report of negative
an interprofessional education simulation health translated from a instruments; professional
experience? 2. Are these difference among professions geriatricrole revised identity (p=0.01)
health profession pre-licensure students in students. T play case study. Readiness for and health
perceptions of readiness to learn and Interprofessional professional
collaboration following an interprofessional 50% nursing Learning Scale collaboration
education simulation experience? 3. What are students. (RIPLS) and the scale (p=0.01).
the pre-licensure health professions student Health
participants perceptions of the Professional Qualitative data
interprofessional education simulation Collaboration explored three
experience? 4. To what extent do the Scale (HPCS). themes that
quantitative and qualitative results converge? included
‘exposure to
experimental
learning,
‘Acquisition of
interactional
relationships’
and ‘presence of
chronology in
role preparation.
Thomas, Quasi Examined the impact of an Intensive Care 2nd Year Intensive Care Confidence and 87% of clinical
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Author(s), Study design AIMS Population Intervention Comparison Control Key findings
Year,
Country
2017, experimental simulation lab using a patient simulator and Doctoral simulation lab Preparedness instructors
USA design. standardised patients on students' perceptions Physical Therapy using a patient Surveys found students
of their confidence and preparedness to work students (n=105) simulator and developed by were either
Pre and Post in acute care settings. with 51 clinical standardised investigators prepared or very
measures instructors; 2nd patients prior to and prepared for the
used. year following the acute settingin
Occupational ICU lab. the first 2 weeks.
Therapists (MSc) Those not taught
(n=127). Using 5-point skills prior to
Likert scale and simulations felt
Mean age 25 open-ended less prepared
years, majority questions. than those who
of participants did.
were white and
female. Pressure
situations were
Data collected seen as valuable
over 3years for by a few
DPT and 2 years students and
for Clinical 67% of students
Instructors and felt more
Master of prepared to
Occupational practicein an
Therapy. ICU setting, with
increased
feelings of
confidence and
competence.
Wellmon, Pre and Post To examine changes in nursing and physical 2nd year 90 mins Interprofessional Control Group Supports the
2017, Experimental therapy students' attitudes towards students Interprofessional Education (n=74) which did effectiveness of
USA Design. Interprofessional learning and enrolledon a learning Perception Scale not have the high-fidelity
interprofessional collaboration following an 3-year full time, experience using (IEPS), Readiness opportunity to simulation
opportunity to engage in a simulated cardiac entry level DPT high fidelity for participate in the experience
arrest scenario using high fidelity simulation. program (n=41) simulation that Interprofessional Interprofessional toward
at linstitution was designed to Learning Scale Learning interprofessional
and from the address gaps in (RIPLS) and experience was learning and
same institution student Attitudes toward alsoincluded in interprofessional
4thyear UG BSc knowledge on Health Care data analysis. collaboration.
in nursing teamworking. Teams Scale
(n=33). (ATHCTS). Nurses
demonstrated
Learning the evidence was
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Author(s), Study design AIMS Population Intervention Comparison Control Key findings
Year,
Country
Intervention valued and
group (n=77) vs positively
Control Group perceived the
(n=74). simulation
activity.
Table 4. Summary of included studies that investigated part task trainers
AUTHOR, STUDY DESIGN PARTCIPANTS INTERVENTION COMPARISON KEY FINDINGS
YEAR,
COUNTRY
Hassam Observational 37 subjects A 20-minute education Percussion technique pre- The findings show a clear difference between overall acceptable
2003, study, used a (14 males and session using a part-task education session technique between pre- and post-education sessions (3% vs 97%) was
Hong Kong within-subject, 23 females. trainer (Adapted conducted 2 days prior to evident
repeated mean age, paediatric model) intervention.
measures 21.35+2.18 Significant improvement in overall technique following the education
design with a years) session (p = 0.05).
follow-up
questionnaire Final year The inclusion of active practice, combined with new specific theoretical
physiotherapy knowledge, resulted in more specific and longer retention of key
students. components than provision of specific theoretical knowledge alone.
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Table 5. Summary of included studies that investigated SBE in postgraduate respiratory physiotherapy pedology

Author(s), Study AIMS Population Intervention Comparison Control Key findings
Year, design
Country
Gough, Survey Investigate the 280 NHS NA N/A N/A SBE being
2012, application and trusts 155 usedina
UK extent of SBE responses variety of
being utilised in were competency
post-graduate received and on-call
(in-service) (55%) training,
cardiorespiratory skills
physiotherapy development,
training. refreshers
and on-call
training
however
there was an
inconsistent
approach
across the
UK.

level 1 and 2) and does not consider translation into clinical
practice (Kirkpatrick level 3), patient outcomes or patient
safety (Kirkpatrick level 4). Therefore, it remains challeng-
ing for some to justify the need for SBE.

META-ANALYSES AND SYSTEMATIC REVIEWS

There was heterogeneity within the studies included in the
meta-analyses and systematic reviews in the populations
included, the modality of SBE and the outcome measures
utilised. It is clear that a range of SBE modalities have
been deployed in educating respiratory physiotherapists.
The optimal duration and frequency of SBE is unclear.
There was a trend in all meta-analyses towards an improve-
ment in confidence and self-efficacy as a result of SBE.

PRE-REGISTRATION

It is recognised that there is a shortage of clinical place-
ments to meet the current demands of pre-registration
physiotherapy education, and this is especially apparent in
acute respiratory settings.32 The evidence base presented
in this scoping review suggests it might be possible to re-
place up to 25% of traditional clinical time with SBE with-
out a detrimental impact on student attainment.!! How-
ever, SBE is resource intense in terms of equipment, time to
prepare and faculty to deliver the training. Cost-effective-
ness of SBE in this model of education has not been con-
sidered and may be one of the limitations to implementing
this pedagogical approach successfully.

INTERPROFESSIONAL LEARNING

Studies sourced for this scoping review revealed that the
current evidence specifically for interprofessional learning
SBE is limited to pre-registration in the respiratory physio-
therapy field. There was a suggestion that interprofessional
learning SBE improved aspects of teamwork. Uni-profes-
sional SBE may be considered appropriate when introduc-
ing SBE to a profession, or when developing specific skills.

Journal of the Association of Chartered Physiotherapists in Respiratory Care

However, current educational theories encourage SBE to be
delivered in multi-professional ways, which more closely
represent the clinical environment.33-35 Anecdotally, the
deployment of multi-professional SBE is being incen-
tivised, for example via funding routes.

PART TASK TRAINERS

Part task trainers are physical replicas of a body part used
to help train specific skills. Part task trainers in SBE have
been most widely used as a surgical pedagogical interven-
tion. Studies included within this scoping review have in-
dicated that part task trainers are used within respiratory
physiotherapy education. They are most commonly de-
ployed to allow the repetition of a specific skill and are most
useful to allow the learner to increase proficiency and con-
fidence in specific tasks that are invasive.3® Part task train-
ers allow the learner to make mistakes in a safe environ-
ment.37 The impact of part task trainers is limited to one
study, which demonstrated improved competence. Measur-
ing the impact on patient safety and outcomes could prove
an ethically challenging methodology for many of the in-
vasive interventions conducted by respiratory physiother-
apists. Part task trainers can be costly to establish and
maintain, perhaps one way to increase access would be for
collaboration across organisations and geographical loca-
tions.

POSTGRADUATE

Whilst there has been an increase in research outputs in the
respiratory physiotherapy arena, these are disproportion-
ately in pre-registration contexts. This suggests there are
still barriers to respiratory physiotherapists accessing SBE
in the workplace. Barriers might include a lack of trained
faculty (educators trained specifically in SBE to deliver it
safely and effectively), access to facilities and equipment
and perceived cost.26 As SBE pedagogical approaches adapt
to suit the needs of the workforce, innovations such as in-
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situation scenarios, virtual/augmented reality and 360 de-
gree videos may help to increase access to SBE. Application
of these innovations has progressed rapidly in response to
the COVID-19 pandemic, however they are still in their in-
fancy. Whilst increased access to equipment is potentially
on the horizon, without faculty adequately trained to de-
liver SBE access will remain poor. The sources presented in
this scoping review have demonstrated SBE increases con-
fidence and self-efficacy. There is a known association be-
tween confidence, self -efficacy, stress and competence but
not attainment.13:38-41 Where staff are more stressed there
is a perceived need for more support, it is feasible therefore
that SBE could result in reduced need for support, thus re-
ducing pressure on senior staff.

LIMITATIONS

It was outside of the aims of this scoping review to un-
dertake a quality assessment of the included studies. There
is heterogeneity within the included studies with regards
to the populations recruited, the design of the simulation
based education and the outcome measures used, thus
making it challenging to synthesize the results and draw
conclusions. This scoping review provides an overview of
the current literature and has not included the depth of
analysis that a meta-analysis would provide.

FUTURE RESEARCH

None of the studies included in this scoping review have
considered evolving modalities of SBE such as virtual re-
ality, 360 degree video or gamification. The studies con-
ducted continue to focus outcomes on learner experience.
There continues to be paucity of evidence demonstrating
translation of knowledge or skills learnt in SBE into clinical
practice. Similarly, the impact on patient outcomes and
safety specifically within the respiratory physiotherapy
field has not been examined or reported. Regardless the
benefits of SBE on patient safety is well documented in
other fields, and whilst research in this area is encouraged
this should not be considered a limitation or barrier to the
further development and deployment of SBE for respiratory
physiotherapists. The optimal modality and frequency of
SBE remains unclear. There is increased emphasis on inter-
professional education and there have been no studies con-
sidering this in a post graduate setting.

CONCLUSION

There is an increasing research output in the SBE field for
respiratory physiotherapy. The evidence continues to fo-
cus on learner experience with paucity of evidence explor-
ing impact on translation into clinical practice or patient
safety. There is an increasing focus on Inter professional
learning and the benefits this pedagogical approach has on
teamwork. More resources and support are required to in-
crease access to SBE for respiratory physiotherapists.

Key points

o There is an increasing research output in the
simulation-based education field for respira-
tory physiotherapy

» The evidence continues to focus on learner
experience with paucity of evidence exploring
impact on translation into clinical practice or
patient safety

» There is an increasing focus on inter-profes-
sional learning and the benefits this pedagog-
ical approach has on teamwork

» There are very few research outputs consider-
ing simulation-based education in postgradu-
ate respiratory physiotherapy training
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