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of expertise in emergency medicine
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INTRODUCTION

Expertise in emergency medicine is difficult to define.
Justice Potter Stewart described the threshold for
obscenity as, “I know it when I see it”; similar proclama-
tions have been made about the nature, characteristics,
and process for developing expert performance. While
this has colloquial appeal, there remains a need to object-
ively describe and quantify expertise in emergency
medicine to guide the development of peak expert per-
formance. Anders Ericsson holds that “establishing a
science of superior performance starts with the accumu-
lation of a body of reproducible empirical phenomena,”
and that the process that drives the development of mas-
tery in a given domain is deliberate practice: engaging in
purposeful, directed rehearsal, and execution with the
provision of timely feedback on performance.1

There is a weak relationship between experience,
reputation, and skill – experience, it seems, does not
always equal expertise. Thus, a better understanding of
expert performance in a given domain bears relevance
for both the trainee, still learning the craft, and the sea-
soned practitioner pushing towards mastery. The shift
towards competency-basedmedical education has taught
us much about the metrics of competence in healthcare,
but the public expectation is that of expertise, both as an
outcome of training and a fluid end point of a career in
emergency medicine. This poses a challenge for colleges
and accrediting bodies, which have an interest in
responding to public expectation with meaningful data
about the experts they develop.
Enter simulation-based medical education: a training,

assessment, and research tool uniquely positioned to

inform and accelerate the conversation about expert per-
formance in emergency medicine. Simulation offers a
controlled, standardized, reproducible training environ-
ment that poses no threat to patients. Full-
scale, computer-operated mannequins create immersive
clinical environments sufficient to generate the psycho-
logical “buy in” for exploring team-based, non-technical
skills. Task trainers allow for focused micro-skill devel-
opment. Standardized patients and actors facilitate inter-
personal and psychological skills training. Layer this
with the provision of focused, specific feedback and repe-
tition while varying context and level of difficulty and
you have a powerful means by which to explore, quantify,
and accelerate expert performance.2

New techniques to augment simulation-based training
and assessment hold significant promise for enhancing
our understanding of expertise in emergency medicine.
Szulewski et al.3 have demonstrated that specific patterns
of gaze tracking are associated with performance during
simulated resuscitation scenarios, highlighting differences
between high- and low-performing residents. This
expands on a prior body of work using gaze tracking
and pupillometry and to assess attention and cognitive
load during high-stakes clinical events.4 Gaze tracking is
a surrogate for attention, allowing researchers to quantify
what healthcare providers are paying attention to and
ignoring, which in turn yields insight into what is deemed
relevant, irrelevant, or excluded all together. Szulewski
et al.5 have used pupillometry and task-evoked pupillary
responses to show that, when compared to experts, novice
physicians exert a greater mental effort to answer clinical
reasoning questions, even when they are able to answer
correctly. Both gaze tracking and pupillometry appear
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to be reliable techniques for differentiating levels of
expertise in healthcare providers.
Few specialties in medicine are as reliant on expert

pattern recognition as emergency pediatrics, where the
subjective of “sick or not sick” characterization is often
decided in amatter of milliseconds and at an unconscious
level informed by prior experience and robust illness
scripts. Damji et al. have explored the feasibility of
using eye tracking in pediatric trauma resuscitations.6

Characterizing visual fixation as >0.2 seconds, the
authors describe dwell times of attending pediatric emer-
gency medicine physicians who focus primarily on the
mannequin, but move periodically to other structural
(monitors, checklists) or social (teammembers) elements
of the clinical environment. This preliminary explor-
ation helps set the stage for future work characterizing
the nature of expertise and decision-making in pediatric
resuscitation.
Performance analysis and skill development do not

end with the acquisition of expert skill, but rather defines
it. Ultra-elite athletes are typified by a devotion to skill
development, facilitated by video and computer-assisted
feedback on biometrics, movement, and task execution
from practice and game day. The relevance of psycho-
logical skill development to performance execution in
athletics cannot be under-stated; a similar relationship
probably exists in other high-stress, high-stakes domains
like emergency medicine.6 Salivary cortisol and heart
rate variability measurements of acute stress during
simulated resuscitations are correlated with perform-
ance, and feedback using these tools forms the basis for
training interventions to decrease acute stress during
high stakes clinical events.7,8

To truly push the boundaries of expertise, we must
examine it where it lives: the in situ clinical environment.
Similar to gaze tracking, in situ movement analysis pro-
vides insight into how healthcare teammembers move in
their clinical space when responding to complex trauma
resuscitation.9 TheOperating RoomBlack Box project is
currently ongoing at St. Michael’s Hospital in Toronto,
recording audio, video, and patient monitoring data
from live operating room events.10 With artificial
intelligence-enhanced analysis and plans to expand the
new St.Michael’s trauma bay, the possibilities for explor-
ing and improving expertise in emergency situations are

bounded only by imagination. Fast forward a few years,
and research combining measurements of acute stress,
gaze tracking, pupillometry, and movement analysis, all
under the analytic watch of black box technology may
become reality. This, in turn, may help answer some of
the most persistently vexatious questions about the
nature of expertise in emergency medicine in a reliable,
reproducible, and quantifiable way.
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