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Although media coverage of the COVID-19 
crisis may have gradually desensitised us to 
the daily updates on numbers of cases and 
deaths, broadcast interviews with distraught 
front- line health workers continue to evoke 
an empathic response as we hear about the 
traumatic conditions of their experiences. 
It is natural to ask how greater foresight 
and preparation might have mitigated their 
emotional distress. In the major pandemic 
epicentres, even the most experienced emer-
gency physicians confide that they have never 
before tried to deal with the stress of caring for 
the pressing needs of overwhelming volumes 
of patients with gut- wrenching illness and 
rapid progression of disease, amplified by 
inadequate staffing and a shortage of essen-
tial supplies. These conditions create internal 
struggles and unusual mental health chal-
lenges for the affected physicians.1

The director of the COVID-19 response 
at the University of California- San Francisco 
Medical Centre emergency department 
recently explained how the lockdown and 
burnout are still wearing on her and her 
colleagues: “Nine Months Into It, the Adren-
aline Is Gone and It’s Just Exhausting”.2 It 
is accordingly appropriate to ask how our 
emergency physicians and other front- line 
health professionals might have been better 
prepared for the ongoing unique, high 
intensity and unexpected circumstances.3 
We propose here an approach to learning 
from the current situation so that, with the 
development of new immersive training 
technologies, our emergency health workers 
might better anticipate and be more resilient 
when dealing with intense and prolonged 
experiences that may entail watching their 
coworkers become ill and even die (similar 
to war- related post- traumatic stress disorder 
(PTSD) and its associated sequelae).4

Specialised knowledge and skills of emer-
gency physicians distinguish them as experts 

in dealing with complex situations under 
uncertainty and time pressure. When such 
physicians are confronted with unexpected 
situations, their organised knowledge allows 
them to respond adaptively and flexibly to 
the constraints of a rapidly changing environ-
ment, demonstrating instinctive responses 
to high- intensity circumstances. The novelty 
of the required decisions or interventions, 
the simultaneity of multiple such challenges 
and a barrage of expectations from others, 
including fellow workers, patients and their 
families, exacerbate the situation. Such an 
environment, with constant trade- offs, can 
contribute to significant emotional distress 
and burnout.4 5

Others have drawn parallels between 
preparing emergency physicians for extreme 
circumstances and training airline pilots to 
handle unique and unforeseen emergen-
cies that can occur in the air.6 Commercial 
pilots undergo innovative virtual training 
and evaluation to develop and maintain their 
skills, and the industry has developed and 
leveraged advanced simulation methods to 
mimic the experience of real- world flight 
operations. Such simulators are designed not 
only to train pilots regarding new aircraft or 
instruments but also to give them experiences 
designed to prepare them for unexpected 
situations, and the cognitive pressures, that 
can arise mid- flight, on landing or during 
take- off. While recognising that there are 
differences between aviation and healthcare, 
we believe that our recent COVID-19 experi-
ence suggests that emergency physicians may 
benefit from similar training and evaluation 
on simulators designed to capture the emer-
gency room experience and its most stressful 
aspects, thereby building resiliency.

Medicine has recognised that the useful 
role of simulations in clinical education, 
including the creation of simulated patients 
for learning how to interview and examine 
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patients and how to reach accurate diagnoses.7 In 
particular, providing a foundational framework, Gaba 
pioneered the use of aviation simulation concepts in 
training and evaluating anaesthesiologists for the rare but 
extreme situations that can arise in the operating room.8 
His work used instrumented mannequins in realistic 
operative suites with observational tools that captured the 
trainee’s dialogue and actions while they were handling 
routine simulated cases that were interrupted by unex-
pected and diagnostically challenging crisis situations. 
As is expected, such simulators can document both the 
errors that occur during a routine case and the recogni-
tion and correction processes that typically follow among 
the more expert clinicians.9

Current safety strategy trains physicians to anticipate 
potential threats rather than preparing them to deal 
with the unpredictability of real- life emergency situa-
tions, where unexpected and surprising conditions can 
make it difficult to maintain cognitive control. A different 
training approach is needed to prepare individuals to be 
unprepared!

The design of modern simulators requires a deep 
understanding of both the technical skills that are being 
explored and the nature of potential stresses and how 
they can affect accuracy and error management. Emer-
gency medicine can be described as a complex adaptive 
system10 and any attempt to develop simulators for training 
and evaluation purposes would need to be preceded 
by a careful assessment of how such clinicians behave 
emotionally and psychologically, especially as they make 
patient- care decisions at times of high- intensity crises. The 
lessons we can learn by studying current health workers, 
challenged by the COVID-19 crisis, are akin to the data 
analyses that aviation performs using contents of ‘black 
boxes’ retrieved after accidents. Such studies are difficult 
to perform during actual crises, however, when clinicians 
are unable to cooperate and observational assessments 
are intrusive and may be constrained by privacy concerns. 
Yet retrospective data capture, based on interviews with 
physicians’ weeks or months after the trauma, is unlikely 
to capture accurately the pressures of actual events, which 
get blunted and reconstructed in memory as a function 
of time.

Real- world scenario- based immersive simulations for 
physician trainees can be designed to elicit an emotional 
response similar to their response in real emergency 
medicine situations. In carefully constructed scenarios, 
these psychological stresses will induce real physiological 
manifestations, thereby allowing actual measurement 
of emotional responses similar to those in emergency 
situations. Training on such simulators over time, with 
appropriate supportive behavioural feedback, is likely to 
help physicians to develop resiliency to cope with such 
situations when they are encountered in real emergen-
cies. Repeated exposure to such psychologically stressful 
situations, even in training simulations, does raise some 
concerns about the ethical and psychological implica-
tions of the long- term impact of such practice on ER 

physicians.11 Therefore, training for unexpected, high 
acuity crisis events should take into account both the 
training to expect the unexpected and the training for 
stress management skills leading to resilience.

Virtual simulation (VS) methods are considered a 
viable platform for high‐stakes training and assessment.12 
As such, immersive virtual reality (VR) can be used for 
training in high‐acuity, low‐frequency events, including 
disaster and mass casualty events such as the response to 
the influx of patients with COVID-19.13 It is a significant 
additional benefit that they provide convenience as well 
as the ability to scale and distribute simulations widely 
with lower costs.

The medical use of VS is not new, particularly in 
managing the mental health of returning military 
personnel. However, with the introduction of cheaper, 
more accessible and sophisticated simulation technology, 
there is a new emphasis on the clinical use of VR and 
augmented reality (AR). It has been shown that people 
can be exposed to anxiety, phobias and characteristics 
of PTSD using immersive technology to train them to 
manage trauma before they encounter these events in 
the real world.14 15 For example, veterans from Afghani-
stan have often had heart- thumping real- life experiences 
that can be recreated by an immersion programme called 
Bravemind, which leverages a VR system created almost 
16 years ago to confront veterans with simulated experi-
ences and to build resilience to such events if they are 
encountered in the future.16 Subsequent VR programmes 
have also been used to incorporate traumatic cues from 
actual combat events realistically to build AR simulations 
for treating combat- related PTSD.17 This trauma manage-
ment programme’s efficacy has been assessed through 
a randomised controlled trial of Iraq and Afghanistan 
veterans and active- duty military personnel with combat- 
related PTSD. During these virtual training experiences, 
users were monitored physiologically before and after the 
training.

The current heart- rending interviews of front- line 
physicians and other health workers demonstrate the 
value of capturing the nature of the emotional and cogni-
tive challenges close to the time when they have been 
experienced. We accordingly suggest that preparedness 
for the next significant crises, whether a pandemic like 
COVID-19 or something totally different and unexpected, 
requires us to begin with the capture of detailed informa-
tion regarding the current psychological and emotional 
challenges and what has driven them. This preparedness 
will also allow for the development of crisis management 
simulators inspired by those used in the training and 
preparation of pilots or members of the military.

The problems we have described are likely to be even 
more severe in low resource settings with fragile health 
systems. Although this would generally include low and 
middle- income countries, it also refers to rural, remote 
settings in high- income countries. In such environments, 
availability of trained health workers and fiscal resources 
for innovative simulation- based training are constrained 
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and there is often poor governance, leadership and delin-
eation of roles and responsibilities. Preparation may also 
be more dependent on counselling and frugal educational 
efforts that must be undertaken with an understanding 
of how demographic as well as resource characteristics 
may aggravate some of the mental health challenges 
associated with the kinds of stress discussed here.18 As 
in high resource settings, it is cognitive and emotional 
preparation, rather than straightforward knowledge of 
emergency medicine practices, that is needed to help 
emergency health workers as they build resilience for 
potential disasters that may lie ahead.

Twitter Vimla L Patel @VimlaLPatel and Edward H Shortliffe @tshortliffe

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iDs
Vimla L Patel http:// orcid. org/ 0000- 0003- 1656- 6642
Edward H Shortliffe http:// orcid. org/ 0000- 0001- 5201- 6176

REFERENCES
 1 Lieberman JA. My colleague’s death, and our collective 

psychological pain. New York Daily News. Available: https://www. 
nydailynews. com/ opinion/ ny- oped- our- colleagues- death- our- 
collective- pain- 20200429- sghg wq2t 3ncf 3pou lmnp yr3kw4- story. html 
[Accessed 29 Apr 2020].

 2 Barry- Jester AM. Kaiser Health News (KHN), December 21, 2020. 
Available: https:// khn. org/ news/ article/ nine- months- into- it- the- 
adrenaline- is- gone- and- its- just- exhausting/

 3 National Academy of Medicine’s Action Collaborative on Clinician 
Well- Being and Resilience. Available: https:// nam. edu/ publications- 
from- the- action- collaborative- on- clinician- well- being- and- resilience/

 4 Wears R, Perry S, Anders S. Resilience in the emergency department 
(Chapter 15). In: Hollnagel E, Nemeth SP, Dekker S, eds. Remaining 
sensitive to the possibility of failure. Aldershot, Hampshire, UK: 
Ashgate Publishing, 2008: 193–210.

 5 Patel VL, Kaufman D, Cohen T, eds. Cognitive informatics in health 
and biomedicine: case studies on critical care, complexity and errors. 
London: Springer, 2014.

 6 Amalberti R, Auroy Y, Berwick D, et al. Five system barriers to 
achieving ultrasafe health care. Ann Intern Med 2005;142:756–64.

 7 Cook DA, Triola MM. Virtual patients: a critical literature review and 
proposed next steps. Med Educ 2009;43:303–11.

 8 Gaba DM, DeAnda A. A comprehensive anesthesia simulation 
environment: re- creating the operating room for research and 
training. Anesthesiology 1988;69:387–94.

 9 Patel VL, Kannampallil TG, Shortliffe EH. Role of cognition 
in generating and mitigating clinical errors. BMJ Qual Saf 
2015;24:468–74.

 10 Plsek PE, Greenhalgh T. The challenge of complexity in health care. 
BMJ 2001;323:625–8.

 11 Gaba DM. Simulations that are challenging to the psyche of 
participants: how much should we worry and about what? Simul 
Healthc 2013;8:4–7.

 12 Youngblood P, Harter PM, Srivastava S, et al. Design, development, 
and evaluation of an online virtual emergency department for training 
trauma teams. Simul Healthc 2008;3:146–53.

 13 Andreatta PB, Maslowski E, Petty S, et al. Virtual reality triage 
training provides a viable solution for disaster- preparedness. Acad 
Emerg Med 2010;17:870–6.

 14 Waldrop MM. News feature: virtual reality therapy set for a real 
renaissance. Proc Natl Acad Sci U S A 2017;114:10295–9.

 15 Wiederhold BK, Miller I, Wiederhold MD. Augmenting behavioral 
healthcare: mobilizing services with virtual reality and augmented 
reality. In: Rivas H, Wac K, eds. Digital Health. Health Informatics 
Series. London: Springer, 2018.

 16 Rizzo A, Buckwalter JG, John B, et al. Strive: stress resilience in 
virtual environments: a pre- deployment VR system for training 
emotional coping skills and assessing chronic and acute stress 
responses. Stud Health Technol Inform 2012;173:379–85.

 17 Beidel DC, Frueh BC, Neer SM, et al. Trauma management therapy 
with virtual- reality augmented exposure therapy for combat- 
related PTSD: a randomized controlled trial. J Anxiety Disord 
2019;61:64–74.

 18 Moitra M, Rahman M, Collins PY, et al. Mental health consequences 
for healthcare workers during the COVID-19 pandemic: a 
scoping review to draw lessons for LMICs. Front Psychiatry 
2021;12:602614.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://inform

atics.bm
j.com

/
B

M
J H

ealth C
are Inform

: first published as 10.1136/bm
jhci-2021-100343 on 29 A

pril 2021. D
ow

nloaded from
 

https://twitter.com/VimlaLPatel
https://twitter.com/tshortliffe
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1656-6642
http://orcid.org/0000-0001-5201-6176
https://www.nydailynews.com/opinion/ny-oped-our-colleagues-death-our-collective-pain-20200429-sghgwq2t3ncf3poulmnpyr3kw4-story.html
https://www.nydailynews.com/opinion/ny-oped-our-colleagues-death-our-collective-pain-20200429-sghgwq2t3ncf3poulmnpyr3kw4-story.html
https://www.nydailynews.com/opinion/ny-oped-our-colleagues-death-our-collective-pain-20200429-sghgwq2t3ncf3poulmnpyr3kw4-story.html
https://khn.org/news/article/nine-months-into-it-the-adrenaline-is-gone-and-its-just-exhausting/
https://khn.org/news/article/nine-months-into-it-the-adrenaline-is-gone-and-its-just-exhausting/
https://nam.edu/publications-from-the-action-collaborative-on-clinician-well-being-and-resilience/
https://nam.edu/publications-from-the-action-collaborative-on-clinician-well-being-and-resilience/
http://dx.doi.org/10.7326/0003-4819-142-9-200505030-00012
http://dx.doi.org/10.1111/j.1365-2923.2008.03286.x
http://www.ncbi.nlm.nih.gov/pubmed/3415018
http://dx.doi.org/10.1136/bmjqs-2014-003482
http://dx.doi.org/10.1136/bmj.323.7313.625
http://dx.doi.org/10.1097/SIH.0b013e3182845a6f
http://dx.doi.org/10.1097/SIH.0b013e3182845a6f
http://dx.doi.org/10.1097/SIH.0b013e31817bedf7
http://dx.doi.org/10.1111/j.1553-2712.2010.00728.x
http://dx.doi.org/10.1111/j.1553-2712.2010.00728.x
http://dx.doi.org/10.1073/pnas.1715133114
http://www.ncbi.nlm.nih.gov/pubmed/22357022
http://dx.doi.org/10.1016/j.janxdis.2017.08.005
http://dx.doi.org/10.3389/fpsyt.2021.602614
http://informatics.bmj.com/

	Building resiliency in emergency room physicians: anticipating the next catastrophe
	References


