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Simulation-based training and assessment
in healthcare are now commonplace in
the majority of industrialised nations. The
role of standardised patients, high-fidelity
and low-fidelity manikins, synthetic,
animal and virtual reality platforms, and
simulation suites, are accepted, and inte-
grated into training curricula in medical
and nursing schools, and residency
programmes. Despite this widespread use,
only a handful of studies have assessed the
impact of simulation-based education on
patient and health system outcomes, and
these studies have their focus on proce-
dural skills such as central line insertion
or laparoscopic surgery.! > Furthermore,
the emphasis of such studies has been
on simulation-based education as a tool
to impact early learners, with minimal
consideration of its use for independent
practitioners such as attending physicians
and experienced nurses.

An emerging area of simulation-based
education is just-in-time training, or as
it was termed by Niles ez al in 2009,
‘rolling refreshers’, which comprised a
portable manikin/defibrillator system to
provide automated corrective feedback
to optimise cardiopulmonary resuscita-
tion (CPR) skills of paediatric intensive
care unit staff.’ All of the 420 partic-
ipants were independent practitioners,
including nurses, physicians and respi-
ratory therapists, with providers who
undertook frequent refresher sessions
(denoted as more than two per month),
achieving CPR skills success three times
more rapidly than those who were infre-
quent users of the simulation sessions.
In 2013, Scholtz et al described a study
for a central venous catheter (CVC)
dressing change programme, incor-
porating a 20min simulation on a
‘CVC dress rehearsal cart’, delivered
to 524 inpatient nurses in a tertiary
care children’s hospital  setting.*
Nursing knowledge and self-confidence

improved, there was a reduction by
over half in terms of corrective prompts
to complete the dressing change on
patients, and most importantly, the
overall central line associated blood
stream infection (CLABSI) rates were
reduced by 45%. The authors of this
study made clear that the results should
not be overstated, in that there may
have been confounding factors related
to the decrease in CLABSI rates, such
as patient and disease factors. Further
studies have considered the role of
just-in-time training for infant lumbar
puncture, neonatal intubation and
congenital cardiac surgery.’”” Cheng
et al have further described the CPR
‘rolling refreshers’ programme across
a 10-site network of paediatric insti-
tutions, including 324 CPR-certified
healthcare professionals, enrolled in
a prospective randomised-controlled
trial (RCT).®

In this issue of BM] Quality & Safety,
Branzetti et al provide a valuable addi-
tion to this growing literature on just-
in-time training—in this case to address
procedural skill decay in board-certi-
fied emergency medicine physicians.’
The authors point out that just-in-time
training has been used in the manufac-
turing industry for rarely performed
tasks and in environments that are
intolerant of error. The analogy in
healthcare would be a high-risk proce-
dure that is infrequently performed,
under critical time constraints, and is
of direct and considerable consequence
to patient outcome. The just-in-time
strategy must use a specific task/inter-
vention, which can immediately address
the knowledge or skills deficit, be brief,
focused and drive best practice, ideally
through automated feedback.

The investigators recruited 27 emer-
gency medicine physicians from a single
institution to test their hypothesis in
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the setting of emergent transvenous pacemaker
(TVP) placement, in a prospective RCT design. The
authors are to be commended on the rigour of their
scientific study, first with respect to content of the
intervention through engagement of eight subject
matter experts and appreciation of design require-
ments for mobile learning environments, and second
with regard to the RCT itself, in terms of randomi-
sation, primary and secondary outcome measures,
power analysis, statistical tests and submission of
the Consolidated Standards of Reporting Trials
(CONSORT) diagram. While commonplace in
many clinically based RCTs, this level of scientific
underpinning is unfortunately not seen in all simu-
lation-based research studies.’

The 25 physicians who completed all parts of
the study first underwent a pretest in a simulated
emergency department (ED) resuscitation bay,
comprising a central line manikin for TVP place-
ment, a trained actor as the ED nurse, and a simu-
lation technician in a control room to control the
patient’s physiological parameters. The primary
outcome metric of performance was a 26-point
technical skill checklist, which was rated post hoc
through video review, by two trained observers,
with secondary measures defined as number of crit-
ical omissions, a global rating scale of performance
and time taken to task completion. Subjects were
randomised to just-in-time training (comprising
a 30s refresher video, followed by a step-by-step
interactive checklist for TVP placement) or control
(ie, no training), and then undertook a post-test in
the exact manner as the pretest. Those in the inter-
vention group scored significantly higher (mean
23.44 and SD 1.44) than the control group subjects
(11.99 and 3.36, respectively) on the 26-point
checklist, as well as on the Global Rating Scale, and
made fewer critical omissions.

While a proof-of-concept study, Branzetti et al
are to be congratulated on adding to the scien-
tific literature with regard to just-in-time simula-
tion-based training at one level, but at a broader
level, to enable the healthcare community acknowl-
edge the growing importance of simulation as a tool
to improve quality and safety of clinical care, for all
providers. Next steps are, of course, to translate the
outcome measures to the patient and health system
levels, though the infrequency of TVP procedures
makes this a tough challenge. It is critical for future
work in this arena to continue to blur the bound-
aries between simulation in stand-alone centres
and the clinical setting, to ensure that it is trainees
who are learners and the entire healthcare team,
enshrined in the concept of lifelong learning.

Returning to the study by Branzetti et al, one
aspect that could have been improved and would
be advantageous for other such studies to address
concerns the interaction between clinician and

patient. It would have certainly been feasible to
develop a hybrid simulation for TVP in this setting,
through incorporation of a standardised patient
lying beside the central line manikin, who was
primed to behave as appropriate through the inter-
vention.'’ It may also be interesting to provide a
further challenge to the clinician undertaking the
TVP placement, such that the standardised patient
could ask at an opportune moment why the physi-
cian was using the interactive checklist, as a chal-
lenge to their competence at performing the task.
Finally, and T have mentioned this previously, there
remains a focus of simulation to teach procedural
skills. T can see just-in-time training to be an excel-
lent adjunct to communication, situation awareness
and leadership skills, such as the role of breaking
bad news, especially if it is in a setting where the
occurrence is rare, such as in an ambulatory care
centre or a rehabilitation facility.

We have reached a tipping point in the role of
simulation to impact healthcare safety, quality,
outcomes and value-based care delivery, through
integration of deliberate learning opportunities into
our clinical practice, which may only take a few
minutes, though could be tremendously impactful
for our sickest and most fragile patients.
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