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ABSTRACT

This review will present developments in simulation-
based education (SBE) over the past decade with a
focus on activity in the UK's National Health Service
and the role of the national society (the Association for
Simulation Practice in Healthcare). The article covers the
evolution of strategic changes for the use of SBE in the
UK and the operational challenges faced by clinicians
and other faculty in SBE. The expansion of the evidence
base to support SBE in healthcare both in technical skills
and, more broadly, in interprofessional team training

is explored. Finally, the wider role of simulation in
patient safety and healthcare systems, including testing
pathways and the development of cognitive aids and
involvement of patients in SBE is considered.

INTRODUCTION

Isn’t it funny how day by day nothing changes, but

when you look back everything is different.

(C.S. Lewis)

Simulation-based education (SBE) is now accepted
in the UK and worldwide as an integral part of the
armamentarium of an educator in healthcare but it
has taken over 50 years since the first publications
describing computer-driven manikins' for it to gain
this recognition. The Association for Simulated
Practice in Healthcare (ASPiH www.aspih.org.uk)
was 10 years old in November 2019 and it seems
an appropriate moment to pause and reflect on
achievements from the past and consider opportu-
nities for the future.

ASPiH was formed as a union of the National
Association of Medical Simulation and the Clinical
Skills Network in 2009. This resulted in a properly
interdisciplinary organisation based on a funda-
mental ethos of ASPiH namely, the development of
interprofessional SBE. ASPiH’s stated mission is to
‘promote and support simulation based education
and technology enhanced learning (TEL) in the
pursuit of best practice for our patients, learners
and partners’. Underpinning this mission are aims
which focus on delivery of effective communication
networks; providing a resource for expertise in SBE
and TEL; supporting expansion of SBE; sharing
resources and encouraging research and innovative
practice.

This article will consider strategic and opera-
tional developments in SBE in the UK (expanding
on a recent conference keynote lecture and edito-
rial®) and present evidence of its value as an educa-
tional tool and, more widely, its role in systems
analysis and patient safety.

STRATEGIC DEVELOPMENTS IN SBE

National strategies around SBE have followed a
similar trajectory to ASPiH in their focus on imple-
mentation of experiential training for healthcare
professionals through faculty development and
interprofessional education. In 2008, Sir Liam
Donaldson, England’s Chief Medical Officer
(CMO) included a chapter on simulation in his
150th anniversary report. He stated that, ‘...simu-
lation works. Simulation is important to medicine.
The NHS must be able to provide the type of simu-
lation that would make a difference to patients like
Elaine Bromiley’. Evidence to support the value of
SBE in healthcare was probably not as robust as
suggested at the time of this report but resonated
with the strongly held convictions of educators in
SBE which were crystallised by David Gaba’s words
in 1992:* ‘no industry in which human lives depend
on the skilled performance of responsible operators
has waited for unequivocal proof of the benefits of
simulation before embracing it’. SBE is arguably an
expensive form of training however, and evidence
to support its value in healthcare is vital if funding
is to expand in the resource constrained setting of
the NHS. Fortunately, research over the past two
decades has led to an abundance of such evidence
which will be explored below.

Dame Sally Davies succeeded Liam Donaldson as
CMO in 2011 and, in the same year, contributed
to the new Framework for Technology Enhanced
Learning in which she asserted: ‘Simulation in
particular allows teams to practise safely and
reduces the risk of complications for patients” and
that “...this framework clearly states that healthcare
professionals, as part of a managed learning process
and where appropriate, should learn skills together
in a simulation environment and using other tech-
nologies before undertaking them in supervised
clinical practice’. Subsequent reports and guidance
documents have presented similar arguments*” and
have culminated in Health Education England’s
(HEE) publication of a National Framework for
Simulation-Based Education in 2018 and the new
National Safety Curriculum due to be published in
March 2020.

ASPiH’s role during this time has been to work
alongside national commissioning bodies (such
as HEE) along with other strategic stakeholders,
and partners in healthcare, higher education and
industry who are involved in SBE to guide its
development and implementation across the NHS.
ASPiH’s early work on scoping activity in SBE
around the UK (the National Simulation Develop-
ment Project, NDSP?) was a joint project with HEE
and the Higher Education Authority and provided
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vital information on the scale of SBE activity around the country.
More importantly, it revealed important barriers to the delivery
of simulation training, the most obvious of which is support for
faculty in SBE.

FACULTY DEVELOPMENT

Educators in healthcare have always faced challenges in the

delivery of training not least of which is time.'” The NDSP

revealed a number of key issues for faculty in SBE across the UK.

» Variability in support, either funding or time, leading to
limited availability of multidisciplinary faculty in SBE.

» Limited and non-standardised training for development of
novice and experienced faculty.

» Lack of standards and quality assurance in the provision of
SBE (the first standards for SBE were published in 2011 by
the International Nursing Association of Clinical Simulation
and Learning in North America).

» Lack of networking opportunities to compare and share
good practice in SBE.

Alongside these specific issues in SBE are more generic prob-
lems for educators in healthcare. These include the difficulties
of delivering training to staff who have limited time allocated
for education and delivering training that supports safe care for
increasingly complicated patients in highly complex care path-
ways. Furthermore, the rate of doubling of medical knowledge is
set to decrease to just 73 days this year'" presenting a formidable
challenge for faculty in staying up to date.

ASPiH has sought to provide answers to some of these prob-
lems in the UK by focusing on faculty development through the
following;:

» Enabling access to expert groups and novel research via
ASPiH’s website.

» Providing free access to an online scenario design platform
(iRIS http://irissimulationauthoring.com).

» Improving access to communities of practice, commissioners
and providers of SBE and industry partners at national and
regional events.

» Providing support for training of novice and experienced
faculty at regional and national events. Most recently, in
collaboration with HEE, ASPiH is piloting an entry level
faculty development programme in SBE which has already
been validated in Australia.'*

» Designing and publishing national standards for SBE,
in  collaboration  with HEE  (https://aspih.org.uk/
standards-framework-for-sbe/).

» Administering a cost-effective accreditation process for
faculty, educational programmes and simulation facilities
(https://aspih.org.uk/accreditation/).

Faculty development in SBE will be vital to the success of
implementing the new Framework for SBE and the National
Safety Curriculum. However, despite obvious progress in the
past decade substantial work remains to be done against a back-
drop of significant workforce deficits.

EVIDENCE TO SUPPORT THE USE OF SBE IN HEALTHCARE
EDUCATION

The role of simulation as a tool for educating healthcare profes-
sionals has expanded dramatically over the past decade since the
advent of ASPiH, along with the evidence to support its value.
McGaghie’s 2014 review’® points out that: ‘Medical education
research spanning at least four decades demonstrates that simu-
lation technology, used under the right conditions .... can have
large and sustained effects on knowledge and skill acquisition

and maintenance among medical learners....Despite their meth-
odological differences, these reviews all conclude that SBME
(Simulation Based Medical Education) is highly effective, espe-
cially in comparison with no-treatment (placebo) conditions'*
and traditional clinical education’."?

Any professional, academic organisation seeking to advance
their field of interest and share research and innovative practice
benefits from the availability of a peer-reviewed journal as a plat-
form for discussion and debate. ASPiH’s most recent contribu-
tion to the evidence base in SBE has been to facilitate publication
of research by launching a new journal in 2014 in collaboration
with the BM] group: BMJ Simulation and Technology Enhanced
Learning,.

Evidence to support the use of SBE for training technical
skills
Evidence to support the use of part-task trainers to expedite
technical skill acquisition is now plentiful.”® ** 1 Core skills,
including lumbar puncture, laparoscopy and central venous line
insertion, have been studied revealing significant differences in
technical skills (including improved sterility and correct use of
manometer equipment for lumbar puncture, reduced procedural
error rates in laparoscopy and fewer needle passes to correct
central venous catheter insertion) as well as a reduction in
catheter-related sepsis.'”2°

While the value of simulation for training in technical skills
has become clear, measuring the value of experiential learning
for multidisciplinary team training using SBE is far more chal-
lenging. Fortunately, evidence to support this type of training to
improve performance for teams in many clinical settings is now
available.

Evidence to support the use of SBE for training non-technical
skills
Errors in non-technical skills such as teamwork, communica-
tion and decision making are more commonly implicated in
critical incidents in healthcare than technical skills.”' A recent
review of team training in healthcare highlighted the upsurge in
publications on the subject over the past decade. It also found
that programmes (incorporating simulated practice) delivered
significant improvements in team performance, medication and
transfusion error and patient outcomes.?> Not surprisingly, this
review also found that the value of SBE for team training was
greatly enhanced by providing additional support after the inter-
vention (eg, training in quality improvement methods; leader-
ship training and ongoing assessment of training outcomes in
the workplace to reinforce learning). Valid criticisms have been
levelled at the design, implementation and analysis of team
training interventions in healthcare in the past.** However,
evidence from medical centres where standardised programmes
of team training (incorporating simulation) were implemented
have shown significant benefits in terms of patient outcomes
including surgical morbidity and mortality.?*>° One of the
significant challenges faced by educators in SBE is the measure-
ment of team performance with non-technical skills assessment
tools which are neither straightforward to use nor presented in
a standardised format.’' There are currently over 76 tools avail-
able for a wide variety of contexts®* from operating theatres to
palliative care. Such a bewildering array is unhelpful and off-
putting for faculty and does not support educators in improving
team performance in healthcare.

No healthcare professional works in isolation but teams are
formed on a much more ad hoc basis in clinical settings than was
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the case before the advent of changes designed, for example,
to reduce junior doctors hours of work. These changes have
brought home the fact that good teamwork cannot be seen as
simply a natural product of working together with familiar
colleagues, but must be embedded in the wider healthcare
system. Multidisciplinary healthcare professionals are expected
to perform efficiently and effectively with very little of the
routine, regular training which is provided to support teams in
high reliability organisations (HROs). There is unlikely to be a
significant impact on avoidable harm in healthcare unless we
adopt a similar approach to team training.*

THE ROLE OF SIMULATION IN PATIENT SAFETY

Incident analysis in healthcare

Despite over three decades of increasing focus on patient
safety, there has not been widely sustained change or system
wide evidence of improvement in the reliability of healthcare
systems.>*** Some of the responsibility for failures to learn from
error must be apportioned to the way healthcare incidents are
investigated. A Parliamentary Select Committee report in 2015
highlighted that, ‘processes for investigating and learning from
incidents, take far too long and are preoccupied with blame
or avoiding financial liability’.*® The paradigm shift which has
occurred in HROs such that the focus is on the ‘how’ rather than
the ‘who’ of an incident has yet to happen in healthcare. It is only
by constantly seeking out vulnerabilities in systems of work that
we can hope to enact meaningful improvements.”” HROs have
spent decades developing robust, standardised systems of investi-
gating incidents including the establishment of truly independent
expert investigative bodies (such as the UK’s Air Accident Inves-
tigation Branch https://www.gov.uk/government/organisations/

air-accidents-investigation-branch). Healthcare has learnt from
some of these lessons and in April 2017, the Healthcare Safety
Investigation Branch was established in the NHS (https://www.
hsib.org.uk) with the stated purpose of ‘improving patient safety
through effective and independent investigations that don’t
apportion blame or liability’. Their work has only just begun but
will draw on existing expertise in the NHS to capture the widely
shared ambition of learning from the past to improve the future.

A human factors-based process of incident analysis provides a
far richer understanding of the systems, process and behavioural
problems that lead to errors. Major incidents almost always
evolve over time (sometimes years) and involve multiple team
interactions and other environmental and cultural contributory
factors. An organisational model of accidents can be very helpful
in ‘unpacking’ what went wrong and, more importantly what
might be done to prevent a recurrence. Charles Vincent has
described such a model (figure 1) where a variety of contribu-
tory factors combine, leaving the human at the sharp end of the
final catastrophe as ‘the inheritor rather than the instigator’ of
the sequence of events.>® His subsequent framework for incident
analysis (the London Protocol)®” is a useful scaffold for deliv-
ering holistic reports on adverse incidents. Once all the contrib-
utory factors from a critical incident are revealed, subsequent
intelligent intervention design (including SBE) will be far more
likely to lead to improved processes of care and safety.

Simulation as a tool for analysis of healthcare systems

Simulation is now embedded in healthcare education but
its use for analysis of clinical systems and standard operating
procedures is in its infancy and continues to focus on the skills
and behaviours of healthcare practitioners. There is growing

Organisation and Contributory Care delivery Defences and
culture factors problems barriers
> Patient factors »| Unsafe acts
. Work / .
Management . environment g Errors
decisions
and > Team factors =
organisational
framework > Task factors > .
Violations
»| Individual (staff) >
factors
LATENT ERROR AND ACTIVE
FAILURES VIOLATION FAILURES
PRODUCING
CONDITIONS
Direct impact on existing barriers
Figure 1  Organisational accident model (adapted with permission from Vincent C; Patient Safety 2010. Wiley-Blackwell). Adverse incidents in

healthcare evolve as a result of a combination of organisational, systems, environmental and team problems. Errors and violations are subcategories
of unsafe acts. Defences and barriers take many forms (eg, they may be physical or procedural and exist at different points along a patient pathway)
and erroneous managerial decisions and existing organisational problems may impact the evolution of an adverse incident directly or indirectly.
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Table 1  Examples of potential interventions (from the Canadian
Incident Analysis Framework®') graded according to effectiveness in
preventing recurrence of a similar incident

Recommended hierarchy of actions

Stronger actions » Architectural/physical plant changes

» New device with usability testing before
purchasing

» Engineering control or interlock (forcing
functions)

» Simplify the process and remove
unnecessary steps

» Standardise equipment or process or
caremaps

» Tangible involvement and action by
leadership in support of patient safety

Increase in staffing/decrease in workload
Software enhancements/modifications
Eliminate/reduce distractions (sterile
medical environment)
Checklist/cognitive aid

Eliminate look and sound alikes

Read back

Enhanced documentation/
communication

Redundancy

Intermediate actions

vVvyy

\AAA

Double checks

Warnings and labels

New procedure/memorandum/policy
Training

Additional study/analysis

Weaker actions

VVVVYYVYY

The is tableffigure is freely available at https://www.patientsafetyinstitute.ca for reuse
and publication.

evidence of the benefits of using simulation to analyse patient
pathways and novel devices or procedures, although this can be
challenging when conducted in busy work environments.*’ *!
Simple table top exercises or computer simulations (including
the use of virtual reality), away from the real clinical environ-
ment, can provide a safe solution to such testing in these more
complex, dynamic conditions.

The use of simulation either as a tool for training or for
analysing procedures or pathways may be recommended after
critical incidents in healthcare. However, the Canadian Incident
Analysis Framework® describes a hierarchy of interventions
which may cast doubt on the value of training as a useful tool to
prevent error. In table 1 training is depicted as a ‘weaker inter-
vention’ but this is largely because training per se would not alter
the conditions in which the incident occurred and training inter-
ventions in healthcare are not implemented with best evidence
in mind.*¥™* Multimodal low-dose, high-frequency educational
interventions are more likely to lead to skill retention and have
been shown to improve outcomes and yet, despite the evidence,
use of the least effective techniques (eg, didactic programmes)
persists in healthcare. This same hierarchy places cognitive
aids, such as checklists, above training as robust interventions
to improve safety. However, it must be recognised that the use
of checklists is not intuitive*® ¥ and implementation must be
supported by awareness raising and team training (including
simulation) in their use.

A growing academic and professional interest in resilience
within organisations is becoming apparent in the current finan-
cially challenging circumstances for the delivery of health-
care. We must understand more clearly how healthcare can
be delivered in a more efficient and effective manner despite
the complexities and constraints that present such challenging

conditions. One theme emerging within organisational resil-
ience literature is the concept of ‘Safety 1 vs Safety 2°.*® The
traditional approach to patient safety (safety 1) has been to
focus on the analysis of factors contributing to the evolution of
serious incidents and to share learning across organisations. An
alternative (safety 2) approach considers how things ‘go right’
and focuses on the adaptability and flexibility that the system
demonstrates to avoid untoward events or their consequences.
Reason has referred to the ‘human as hero’ in most workplace
activities; we are far more likely to detect a problem and inter-
vene to prevent harm than we are to cause errors.*” Appreciative
inquiry is coming to fore as a technique to explore what is going
well in a system and extrapolate the learning to other areas. It
is a technique widely used in business and industry’® and one
that is emerging in healthcare®! °* with obvious implications for
simulated practice.

PUBLIC AND PATIENT INVOLVEMENT IN SBE

This final section will consider public and patient involvement
in SBE, an area that has been a strategic objective of ASPiH’s
for the past Syears. For the first time in 2019, ASPiH’s national
conference was accredited as ‘Patients Included’(the charter can
be found at: https://patientsincluded.org/conferences/). While
we celebrated the achievement, we also recognised the chal-
lenges of ensuring meaningful involvement of patients and carers
in our work. Policies aimed at improving public engagement
in the NHS can be traced back to 1990 at the point of intro-
duction of the internal market and patient choice. However,
it is widely recognised that implementation of effective and
sustained patient involvement in healthcare policy at any level
is patchy and ill-formed.*® >* This is as true in healthcare educa-
tion (including SBE) as it is for clinical contexts although it may
be hoped that fewer barriers to engagement might exist in the
training arena. Ocloo and Matthews described a continuum of
engagement from more peripheral consultation of patients to
partnership and shared leadership roles.’* Patients and carers
have spoken at ASPiH’s conferences, led workshops, engaged
with and advised our executive committee and judged research
in SBE. The organisation has moved away from more tokenistic
approaches to patient engagement; the next step will be formal
patient representation on the executive committee with close
involvement in strategic decisions, a clear goal for the coming
years.

CONCLUSION

This article has presented several key developments in SBE in the
UK over the past decade and highlighted some challenges for the
future. The role of ASPiH has been integral in embedding innova-
tive educational practices incorporating simulation more widely
in the NHS. The importance of providing experiential learning
opportunities for healthcare staff and supporting the faculty who
provide them has been highlighted. However, challenges persist
in both levels of staffing and, as a corollary, availability of simu-
lation faculty. A recent review of the healthcare workforce by
the Health Foundation, the King’s Fund and the Nuffield Trust*®
revealed that ‘the workforce challenges in the NHS in England
now present a greater threat to health services than the funding
challenges’ and this view was reinforced in Lord Darzi’s report,
‘Better Health and Care for All’ in which he highlights that 11%
of nursing posts, 12% of GP posts and 5% of medical consultant
posts are unfilled.’® Against this backdrop of inadequate staffing
and the recognition that the NHS has been subject to repeated
cycles of feast and famine in funding, the report recommends
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that funding to the NHS should be increased but that it should
be provided more efficiently such that long-term investments,
rather than short-term fixes, are possible.

The past two decades of increasingly obvious research
and public scrutiny into patient safety provide the impetus,
despite funding constraints, for the development of sustainable
simulation-based interventions in training or system testing as
an essential requirement for safer healthcare. The challenge
for our community in SBE will be to ensure the tools we use
routinely in our simulation centres are more widely employed
across healthcare systems. This review of the past decade would
suggest that, despite formidable barriers, we can achieve this
goal.

Twitter Helen Higham @HelenEHigham
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