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Narrative Review: COVID-19

Advancing Medical Education Through Innovations 
in Teaching During the COVID-19 Pandemic
Patrick A. Ho, MD, MPHa,b,*; Christina Girgis, MDc,d; James K. Rustad, MDa,e,f;  
Douglas Noordsy, MDg; and Theodore A. Stern, MDh

ABSTRACT
Background: Medicine relies on education of trainees for growth of the 
field. Medical education has benefitted from a rapid pace of innovation, 
but due to the coronavirus disease 2019 (COVID-19) pandemic, many 
paradigms underpinning the medical education of trainees shifted—
rendering numerous teaching modalities unusable. The COVID-19 
pandemic, however, accelerated the development of novel teaching 
methodologies, which our trainees are now adapting to. We sought 
to examine emerging teaching methodologies to understand the 
opportunities available for medical education to innovate our teaching 
practices for learners in the midst of the COVID-19 pandemic.

Methods: In this narrative review, we drew upon the experiences of 
the authors as both life-long learners and educators. We then reviewed 
literature pertaining to novel teaching methodologies developed in 
medical education since the start of the COVID-19 pandemic.

Results: Several medical specialties have employed novel teaching 
methodologies including use of telemedicine, remote teaching, 
online curricula, virtual rotations, virtual conferences, simulations, and 
learning consortia to continue engaging trainees during the COVID-19 
pandemic. There is a paucity of literature that addresses efficacy of 
novel teaching methodologies compared to more traditional teaching 
methodologies.

Conclusions: The COVID-19 pandemic presents an opportunity 
for medical education to combine new and innovative teaching 
methodologies to create novel, accessible, and engaging learning 
opportunities for our trainees.
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Medicine relies on the education of trainees for 
growth of the field.1 Furthermore, education 

flourishes when innovative teaching methods 
enhance the learning of modern trainees.1 The 
coronavirus disease 2019 (COVID-19) pandemic, 
with requirements for social distancing, has interfered 
with bedside rounding and forced educators to find 
alternative practices and solutions.2,3 As bedside 
rounding traditionally represented the gold standard 
for education in clinical medicine,4 physicians needed 
to innovate to maintain a high-quality educational 
environment. In this narrative review, we examine the 
literature published since the beginning of the COVID-
19 pandemic (March 2020) until October 2020 using 
the keywords teaching methodologies, educational 
methodologies, COVID-19, medical education, and 
primary care to better understand how teaching 
methods have evolved in response to social distancing 
protocols.

Challenges During the COVID-19 Pandemic
The COVID-19 pandemic has disrupted many 

aspects of our health care system, including the 
education of our trainees.5 COVID-19 has created a great 
deal of uncertainty—especially early in the pandemic.6 
For instance, the need for staff to quarantine hampers 
hospital services, social distancing requirements have 
limited use of shared spaces, and physicians have been 
necessarily teleworking from home or a site separate 
from their patients’ physical locations.6,7 For academic 
institutions in particular, this has compromised the 
usual face-to-face education of their learners (Table 1) 
and has also made finding mentorship more challenging 
given the reductions in normal day-to-day interactions 
between faculty and trainees.8 Literature describing 
adaptations to medical teaching methods during the 
COVID-19 era are beginning to be published.

Adaptations to Medical Education
Traditional teaching methods can be combined with 

more novel methods to provide enriching educational 
experiences for learners.1 With adherence to social 
distancing guidelines and parsimonious deployment 
of onsite hospital personnel, bedside rounding was 
not feasible during the early phase of the pandemic. 
Furthermore, more novel teaching methodologies (such 
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Table 1. Recommendations for Medical Education During 
the COVID-19 Pandemic

 ∙ Maintain social distancing (> 6 feet between people)
 ∙ Limit the number of people present in work spaces
 ∙ Educate trainees to monitor signs and symptoms of COVID-19 infection 

and quarantine at home if symptoms develop
 ∙ Consider limiting or disallowing personal and business travel
 ∙ Alter service structures to allow residents to work from home
 ∙ Teach all didactics virtually (remotely)

Abbreviation: COVID-19 = coronavirus disease 2019.

as “teaching rotations” for medical trainees) would also be 
disrupted.

Another key consideration in the education of trainees is 
recruitment, which has also been affected by the pandemic. 
Although the pandemic has not affected specialty choice, 
students may not be able to get as much exposure to 
specialties of interest prior to applying for residency 
positions.9 Additionally, each of the medical specialty 
societies (including internal medicine, family medicine, and 
pediatrics) recommended restricting away rotations for the 
2020–2021 academic year, with exceptions for students who 
lack access to certain clinical experiences at their school or in 
cases in which an away rotation is required for graduation.10 
As a result of these limitations to learning experiences, 
asynchronous or remote educational methodologies have 
been deployed during the COVID-19 pandemic.

Telemedicine. Telemedicine was first adopted by 
psychiatry in the 1950s11,12 and subsequently made its way 
to primary care in the late 1960s.13 Despite the convenience, 
barriers (most notably reimbursement and licensing) 
prevented its growth and widespread use.13,14 However, since 
it is important to limit exposure for vulnerable populations, 
use of telemedicine has expanded rapidly in the COVID-
19 era. Learners were necessarily required to adapt and 
learn how to conduct remote patient encounters, both from 
an adjacent room in the hospital and offsite. In addition, 
telemedicine technology has been utilized to allow trainees 
to continue with research projects during the COVID-19 
pandemic.15

Remote teaching. Online platforms, such as Zoom, have 
offered a way to transition in-person didactic teaching 

to an online and remote format in primary care training 
programs worldwide.16 In addition, Australian psychiatry 
programs have found success teaching trainees (residents 
and medical students) with platforms like Skype, Microsoft 
Teams, GoToMeeting, Webex, and others.17 Although 
many institutions had not been equipped to teach 
psychiatry online, one Irish institution found that teaching 
psychiatry remotely during the COVID-19 pandemic could 
overcome barriers to learning (eg, lack of structure, lack 
of engagement, and social isolation).18 Guerandel and 
colleagues18 described key facets of their online curriculum: 
having lectures at appointed times to facilitate structure, 
engaging trainees with use of frequent “breakout rooms,” 
and making the online space available for students outside 
of lecture times to facilitate peer social support. Finally, 
remote teaching may also make it easier for faculty to teach 
didactic sessions, as they will not have to travel to a different 
site or reserve physical space for the session.

Online curricula. As more faculty and learners 
worked from home or were quarantined at home, online 
curricula were developed to facilitate remote teaching. 
Although video platforms allow didactic sessions to be 
delivered synchronously, online curricula allows learners 
to work at their own pace, asynchronously. The National 
Neuroscience Curriculum Initiative (NNCI), based out of 
New Haven, Connecticut, developed a 14-day “Quarantine 
Curriculum” specifically targeted to residents and fellows in 
quarantine.19 The NNCI Quarantine Curriculum includes 
self-study resources as well as interactive experiences meant 
to empower learners to participate as opportunity allows 
and creates virtual communities of learners. Other areas 
of psychiatry have found success implementing online 
curricula. In Germany, child and adolescent psychiatrists 
rapidly developed an online curriculum with over 2,000 
subscribers.20

Virtual rotations. Virtual rotations allow for the 
combination of the above teaching methodologies into 
circumscribed educational experiences. Recently at the 
Massachusetts General Hospital, a geriatric psychiatry 
virtual rotation for residents21 was developed using 
telepsychiatry, didactic education delivered via Zoom, and 
the NNCI Quarantine Curriculum. Although the traditional 
rotation experience was disrupted, innovation through 
consolidation of novel teaching methodologies allowed for 
preservation of the rotation in a new format.

Virtual conferences. Participation in regional and 
national conferences has facilitated the relationship of 
trainees and mentors, built peer networks, provided 
opportunities to present scholarly work, and allowed for 
learning from others in the field.22 Due to travel restrictions 
and limits on large gatherings, many live, in-person national 
conferences were canceled in 2020 and 2021. To preserve 
these important experiences, these conferences were 
converted to virtual formats with remote presentations. 
Additionally, residency interviews for all medical specialties 
will be conducted virtually to allow applicants to participate 
remotely.10

Clinical Points
 ■ The COVID-19 pandemic has disrupted traditional 

educational modalities such as bedside rounds; however, 
the necessary transition toward online platforms and virtual 
learning has led to innovations in teaching and increased 
opportunities for interinstitutional collaboration.

 ■ The mental health and well-being of physicians and trainees 
should be prioritized, and virtual teaching methodologies 
should be deployed thoughtfully to mitigate burnout 
caused or exacerbated by the stressors of the ongoing 
global pandemic.

 ■ Impact on patient care should always be considered during 
development of medical education curriculum.
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Service structure alterations. Many residency training 
programs have altered their structure in response to COVID-
19. Some programs have chosen to divide their residency 
programs in half, with half of the trainees working onsite 
for 14 days while the other half is quarantined and working 
from home.23,24 This strategy guarded against potentially 
catastrophic circumstances, such as quarantining an entire 
training program’s housestaff, and ensured that half of a 
program’s trainees remained healthy at any given time.

In addition to altered structures within residency 
programs, residents from several medical specialties 
(including psychiatry7) were redeployed25,26 to work on 
hospital medicine teams to help with the COVID-19 
response. The Accreditation Council for Graduate Medical 
Education has also allowed for fellows to function in their 
core specialty if needed, as long as their time on their core 
specialty is limited to 20% of their total education time.27 
By collaborating to care for a growing number of COVID-
positive medically ill patients, trainees from many different 
programs were immersed in experiential education.

Simulations. In the early days of the COVID-19 pandemic, 
decreased patient volume in many institutions meant trainees 
treated fewer patients. This was especially true for surgical 
training programs (including neurosurgery,28 thoracic 
surgery,29 plastic surgery,30 otolaryngology,31 and orthopedic 
surgery23) who suspended their elective procedures. While 
surgery training has often involved simulated exercises, 
the in-person nature of simulations and the limited supply 
of personal protective equipment presented challenges.32 
As such, surgical programs have begun to utilize virtual 
reality for skills training.33 Anesthesia programs have 
also combined remote teaching and simulations into a 
“telesimulation” exercise wherein learners who are offsite 
can instruct preceptors onsite in simulation laboratories on 
how to run the simulation.34

Other medical specialties have also found simulations 
useful. Radiology programs noted that both volume of 
imaging and case mix diversity decreased.35,36 To ensure 
that residents could continue to see a wide range of normal 
and abnormal cases, a “simulated daily readout” involving 
archived and anonymized images helped to maintain 
exposure to cases.35 Finally, while some institutions restricted 
trainees from providing direct care of patients infected with 
COVID-19, simulation allowed trainees to learn to care for 
this population of patients.37

Learning consortia. While many institutions adapted 
their educational materials for trainees, travel restrictions 
limited opportunities for collaboration with those at other 
institutions. Thus, 3 learning consortia were developed for 
otolaryngology trainees during the COVID-19 pandemic.31 
These consortia comprised faculty and trainees from across 
the nation and were each meant to build a collaborative 
network of educators in otolaryngology. Faculty from a wide 
range of institutions gave lectures, allowing students to learn 
from faculty outside of their own institution. These recorded 
lectures also ensured access for trainees regardless of the 
time zones in which they lived/worked.

Wellness and burnout. While adaptations to medical 
education have been made, wellness and burnout of medical 
trainees is a key consideration that should be made. Eight 
months into the COVID-19 pandemic, health care workers 
as a whole have reported anxiety, depression, distress, and 
sleep problems.38 Trainees have particularly been affected, 
with 1 in 5 resident physicians at a safety net hospital in New 
York City reporting having contemplated suicide or self-
harm during this time.39 Resident physicians report increased 
anxiety due to the pandemic and fears of spreading disease.40 
Another common factor that has been found to negatively 
impact well-being during the pandemic is social isolation, 
which has increased for all, but especially physicians who may 
have worries about infecting loved ones.7,40 Residents have 
also expressed concern about the effect of the COVID-19 
pandemic on their didactic education and clinical rotations.40 
Some medical schools such as the University of California, 
Los Angeles David Geffen School of Medicine have created 
teams to address the mental health and wellness of its 
trainees, including an “Emotional Support Response Team” 
that serves as a hotline for staff and faculty.41 Similar support 
groups have also been developed for frontline clinical staff of 
academic medical centers.42 The “Physician Support Line” 
was also established since the advent of the pandemic and is 
staffed by over 700 psychiatrists who are available to speak 
with resident physicians and medical students as a free and 
confidential resource—it has been widely utilized.43 What 
has become abundantly clear is that we need to attend to 
trainee mental health and well-being as part of their overall 
health and academic growth during this stressful period of 
time.

Discussion
Although COVID-19 has been a disruptive force in 

medical education, several medical subspecialties have risen 
to the challenge and have adapted teaching innovations meant 
to ensure that trainees receive a high-quality and enriching 
education (Table 2). Although there is limited literature that 
specifically addresses primary care teaching innovations 
in response to COVID-19, there is now an opportunity to 
develop new approaches to teaching.

As medical education primarily aims to train competent 
clinicians, we must also consider patient care considerations 
in any discussion about medical education. Furthermore, 
while necessity has been called the mother of invention (eg, 
the rapid transition toward telemedicine), longstanding 
concerns could contribute to slower uptake in medicine. For 
instance, both patient and physician may feel a perceived loss 
of quality of care when compared to in-person visits. In some 
conditions, performance of physical and neurologic exams, 
use of catatonia rating scales, and testing with cognitive 
screens (eg, clock drawing) may be better suited to in-person 
visits. In addition, concerns about patient privacy and security 
and a perceived lack of personal connection to patients44 may 
represent barriers to implementing telemedicine. Resistance 
to introduction of technology into the clinical encounter, as 
well as logistics (eg, lack of access to equipment) may also 
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be concerns. These considerations are important, however, 
as telemedicine could facilitate adequate ongoing patient 
caseloads for trainees. Some models have used remote 
technologies to allow physicians who are present in the 
hospital to communicate with patients from an adjacent 
location, allowing the opportunity to augment the remote 
interview with in-person observation from a distance. 
Physicians who work and teach on inpatient services may also 
use telemedicine to allow quarantined trainees to continue to 
participate in inpatient care. It is important to note, however, 
that traditional medical education methodologies such as 
bedside rounding allow clinician-educators to “role model”45 
the integration of theory into clinical practice. It may be 
more challenging now for clinician-educators to demonstrate 
these concepts, and novel teaching methodologies must 
continue to be tailored to allow them to role model concepts 
for trainees—even remotely.

As rotations for medical students and residents may have 
been compromised due to COVID-19, “virtual rotations” 
can be created to combine remote didactic learning with 
online modules and remotely delivered care. Although this 
may contribute to social isolation in some learners and may 
not replicate the in-person experiences, it could provide a 
clinical experience for learners who might not otherwise get 
this chance. Opportunities for clinical exposure are especially 
meaningful for students and residents who may feel that they 
might like more experience in a specialty or subspecialty of 
interest.9 Beyond clinical exposure, the increased availability 
of virtual rotations and virtual teaching could also allow 
learners to have more exposure to institutions in which 
they are interested.46 Overall, this infrastructure can also 
increase opportunities for learners to gain exposure while 

also facilitating remote collaboration between people from 
different institutions after the COVID-19 pandemic subsides. 
This infrastructure has made many teaching adaptations 
possible during this time, but new technologies—particularly 
videoconferencing technology—should be deployed 
thoughtfully to avoid “Zoom fatigue.”47 Zoom fatigue is a 
newly recognized phenomenon of tiredness, anxiety, and 
irritability due to overuse of videoconferencing technologies. 
Table 3 lists our recommendations for implementations that 
could mitigate Zoom fatigue.

Finally, much of the literature regarding teaching 
innovations in medical education as a response to COVID-
19 is descriptive. There is little evidence about the efficacy 
of these teaching innovations, as well as a lack of studies 
that compare novel and remote teaching methodology to 
pre–COVID-19 learning experiences. Since novel teaching 
methodologies are likely here to stay long after the pandemic 
subsides, the current crisis provides a wealth of opportunities 
to assess their value.

CONCLUSION

Medical education has been dramatically altered in the 
COVID-19 era. The pandemic has shifted the paradigm 
and pushed medical education to explore novel teaching 
methodologies by moving many teaching interactions 
to remote (and sometimes asynchronous) experiences. 
We can learn from our peers in other medical specialties. 
By carefully evaluating and combining the best teaching 
methods (pre and post COVID-19), we can create more 
novel, accessible, and engaging educational experiences for 
our learners now and in the future—despite the challenges 
of a global pandemic (Table 4).

Table 4. Recommendations for Programs to Maintain 
Educational Quality During the COVID-19 Pandemic

 ∙ Prioritize safety of trainees, implement novel teaching methodologies 
to preserve educational experience while also limiting intrapersonal 
exposure
 ∘ Teach telemedicine skills and implement telemedicine for inpatient 

and outpatient care
 ∘ Continue to provide didactic education remotely
 ∘ Tap into online curriculum resources, such as the NNCI quarantine 

curriculum
 ∘ Encourage attendance and presentations at virtual conferences
 ∘ Develop learning consortia to allow delivery of viewpoints from 

different institutions
 ∙ Assess efficacy of novel teaching methodologies

Abbreviations: COVID-19 = coronavirus disease 2019, NNCI = National 
Neuroscience Curriculum Initiative.

Table 2. Summary of Novel Teaching Methodologies Used 
During the COVID-19 Pandemic

Telemedicine Using audio only or video-enabled services to 
render patient care remotely allows trainees 
to maintain caseloads

Remote didactic teaching Using online platforms (eg, Zoom) with 
screen sharing and video technology allows 
for remotely delivered didactics

Online curricula Building repositories of educational material 
meant to be completed in a structured 
fashion allows learners to work at their own 
pace and can be asynchronous

Virtual rotations Combining other teaching methodologies 
(eg, telemedicine for remote patient care, 
remote didactic teaching and online 
curricula) approximates an in-person rotation 
experience remotely

Virtual conferences Distributing content of annual meetings 
and conferences via an online format allows 
residents to build peer networks, seek 
mentorship, and present scientific work

Simulations Using in-person or online simulated patient 
care experiences can make use of virtual 
reality

Learning consortia Developing consortia comprised of faculty 
from different institutions nationally and 
internationally can deliver diverse viewpoints 
remotely

Abbreviation: COVID-19 = coronavirus disease 2019.

Table 3. Recommendations for Mitigation of “Zoom Fatigue” 
During Use of Novel Virtual Learning Methodologies

 ∙ Incorporate adequate break time
 ∙ Encourage learners and educators to keep video screens on to facilitate 

interaction
 ∙ Incorporate check-ins regarding wellness and morale
 ∙ Use “breakout rooms” to facilitate engagement in smaller groups
 ∙ Make virtual space available outside of lecture times to facilitate peer 

support
 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2021 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

    e5Prim Care Companion CNS Disord 2021;23(1):20nr02847

Advancing Medical Education During COVID-19

Submitted: October 19, 2020; accepted December 
14, 2020.
Published online: February 18, 2021.
Potential conflicts of interest: Dr Girgis reports 
receiving personal fees from Psychiatry Network 
LLC during the conduct of the study and outside 
the submitted work. Dr Stern is an employee of 
the Academy of Consultation-Liaison Psychiatry 
and has received royalties from Elsevier and 
the Massachusetts General Hospital Psychiatry 
Academy outside the submitted work. Drs Ho, 
Rustad, and Noordsy report no conflicts of 
interest related to the subject of this article and no 
proprietary or commercial interest in any product 
mentioned or concept discussed in this article.
Funding/support: None.
Disclaimer: Drs Girgis and Rustad are employed 
by the US Department of Veterans Affairs, but the 
views expressed in this manuscript do not reflect 
those of the Department of Veterans Affairs or the 
US government.

REFERENCES

 1. Ho PA, Girgis C, Rustad JK, et al. Advancing the 
mission of consultation-liaison psychiatry 
through innovation in teaching. 
Psychosomatics. 2019;60(6):539–548. PubMed CrossRef

 2. Ferrel MN, Ryan JJ. The impact of COVID-19 on 
medical education. Cureus. 2020;12(3):e7492. PubMed

 3. Ahmed H, Allaf M, Elghazaly H. COVID-19 and 
medical education. Lancet Infect Dis. 
2020;20(7):777–778. PubMed CrossRef

 4. Lokko HN, Gatchel JR, Becker MA, et al. The art 
and science of learning, teaching, and 
delivering feedback in psychosomatic 
medicine. Psychosomatics. 2016;57(1):31–40. PubMed CrossRef

 5. Lucey CR, Johnston SC. The transformational 
effects of COVID-19 on medical education. 
JAMA. 2020;324(11):1033–1034. PubMed CrossRef

 6. Richards M, DeBonis K. psychiatric training 
during a global pandemic: how COVID-19 has 
affected clinical care, teaching, and trainee 
well-being. Psychiatr Serv. 
2020;71(12):1300–1302. PubMed CrossRef

 7. Alberto GE, Rosen BJ, Ho PA. Narrative 
reflections on the role of psychiatry residents 
in the early days of the COVID-19 pandemic. 
Acad Psychiatry. 2020;44(6):679–680. PubMed CrossRef

 8. Abdelhamid K, ElHawary H, Gorgy A, et al. 
Mentorship resuscitation during the COVID-19 
pandemic [published online ahead of print 
September 26, 2020]. AEM Educ Train. PubMed CrossRef

 9. Hanson KA, Borofsky MS, Hampson LA, et al. 
Capturing the perspective of prospective 
urology applicants: impacts of COVID-19 on 
medical education. Urology. 2020;146:36–42. PubMed CrossRef

10. Specialty Response to COVID-19. American 
Association of Medical Colleges. Accessed 
October 17, 2020. https://students-residents.
aamc.org/applying-residency/article/
specialty-response-covid-19/

11. Doarn CR. Telemedicine and psychiatry-a 
natural match. mHealth. 2018;4:60. PubMed CrossRef

12. Wittson C, Dutton R. A new tool in psychiatric 
education. Psychiatr Serv. 1956;7(9):11–14. CrossRef

13. Bashshur RL, Shannon GW, Smith BR, et al. The 
empirical foundations of telemedicine 
interventions for chronic disease 
management. Telemed J E Health. 
2014;20(9):769–800. PubMed CrossRef

14. Cowan KE, McKean AJ, Gentry MT, et al. 
Barriers to use of telepsychiatry: clinicians as 
gatekeepers. Mayo Clin Proc. 
2019;94(12):2510–2523. PubMed CrossRef

15. Nicol GE, Karp JF, Reiersen AM, et al. “What 
were you before the war?” repurposing 
psychiatry during the COVID-19 pandemic. 
J Clin Psychiatry. 2020;81(3):20com13373. PubMed CrossRef

16. Gaffney B, O’Carroll O, Conroy F, et al. The 
impact of COVID-19 on clinical education of 
internal medicine trainees [published online 
ahead of print August 15, 2020]. Ir J Med Sci. PubMed CrossRef

17. Looi JC, Bonner D, Maguire P, et al. Flattening 
the curve of COVID-19 for medical education in 
psychiatry and addiction medicine [published 
online ahead of print August 10, 2020]. 
Australas Psychiatry. PubMed

18. Guerandel A, McCarthy N, McCarthy J, et al. An 
approach to teaching psychiatry to medical 
students in the time of COVID-19 [published 
online ahead of print July 2, 2020]. Ir J Psychol 
Med. PubMed CrossRef

19. Ross DA; National Neuroscience Curriculum 
Initiative “Quarantine Curriculum” Committee. 
Creating a “quarantine curriculum” to enhance 
teaching and learning during the COVID-19 
pandemic. Acad Med. 2020;95(8):1125–1126. PubMed CrossRef

20. Fegert JM, Schulze UME. COVID-19 and its 
impact on child and adolescent psychiatry—a 
German and personal perspective. Ir J Psychol 
Med. 2020;37(3):243–245. PubMed CrossRef

21. Collier S. A geriatric psychiatry virtual rotation 
during COVID-19. Am J Geriatr Psychiatry. 
2020;28(8):891. PubMed CrossRef

22. Besterman AD, Williams JK, Reus VI, et al. The 
role of regional conferences in research 
resident career development: the California 
Psychiatry Research Resident Retreat. Acad 
Psychiatry. 2017;41(2):272–277. PubMed CrossRef

23. Kogan M, Klein SE, Hannon CP, et al. 
Orthopaedic education during the COVID-19 
pandemic. J Am Acad Orthop Surg. 
2020;28(11):e456–e464. PubMed CrossRef

24. Boden S. How to Deploy Residents During 
COVID-19. Orthopedics This Week. Published 
March 26, 2020. Accessed September 15, 2020. 
https://ryortho.com/breaking/
how-to-deploy-residents-during-covid-19/

25. Breazzano MP, Shen J, Abdelhakim AH, et al; 
New York City Residency Program Directors 
COVID-19 Research Group. New York City 
COVID-19 resident physician exposure during 
exponential phase of pandemic. J Clin Invest. 
2020;130(9):4726–4733. PubMed CrossRef

26. Latz CA, Boitano LT, Png CYM, et al. Early 
vascular surgery response to the COVID-19 
pandemic: results of a nationwide survey 
[published online ahead of print May 23, 2020]. 
J Vasc Surg. PubMed CrossRef

27. ACGME Reaffirms its Four Ongoing 
Requirement Priorities during COVID-19 
Pandemic. ACGME. https://www.acgme.org/
Newsroom/Newsroom-Details/
ArticleID/10188/ACGME-Reaffirms-its-Four-
Ongoing-Requirement-Priorities-during-
COVID-19-Pandemic. Accessed September 20, 
2020.

28. Bambakidis NC, Tomei KL. Editorial: impact of 
COVID-19 on neurosurgery resident training 
and education. J Neurosurg. 2020;133(1):1–2. PubMed CrossRef

29. Coyan GN, Aranda-Michel E, Kilic A, et al. The 
impact of COVID-19 on thoracic surgery 
residency programs in the US: a program 
director survey. J Card Surg. 
2020;35(12):3443–3448. PubMed CrossRef

30. Mohan AT, Vyas KS, Asaad M, et al. Plastic 
surgery lockdown learning during coronavirus 
disease 2019: are adaptations in education 
here to stay? Plast Reconstr Surg Glob Open. 
2020;8(7):e3064. PubMed

31. Comer BT, Gupta N, Mowry SE, et al. 
Otolaryngology education in the setting of 
COVID-19: current and future implications. 
Otolaryngol Head Neck Surg. 2020;163(1):70–74. PubMed CrossRef

32. Adesoye T, Davis CH, Del Calvo H, et al. 
“Optimization of surgical resident safety and 
education during the COVID-19 pandemic 
- lessons learned” [published online ahead of 
print July 1, 2020]. J Surg Educ. PubMed CrossRef

33. Pérez-Escamirosa F, Medina-Alvarez D, Ruíz-
Vereo EA, et al. Immersive virtual operating 
room simulation for surgical resident 
education during COVID-19 [published online 
ahead of print August 13, 2020]. Surg Innov. PubMed CrossRef

34. Patel SM, Miller CR, Schiavi A, et al. The sim 
must go on: adapting resident education to 
the COVID-19 pandemic using telesimulation. 
Adv Simul (Lond). 2020;5(1):26. PubMed CrossRef

35. Recht MP, Fefferman NR, Bittman ME, et al. 
Preserving radiology resident education 
during the COVID-19 pandemic: the simulated 
daily readout. Acad Radiol. 
2020;27(8):1154–1161. PubMed CrossRef

36. Alvin MD, George E, Deng F, et al. The impact 
of COVID-19 on radiology trainees. Radiology. 
2020;296(2):246–248. PubMed CrossRef

37. Shi D, Lu H, Wang H, et al. A simulation training 
course for family medicine residents in China 
managing COVID-19. Aust J Gen Pract. 
2020;49(6):364–368. PubMed CrossRef

38. Muller AE, Hafstad EV, Himmels JPW, et al. The 
mental health impact of the COVID-19 
pandemic on healthcare workers, and 
interventions to help them: a rapid systematic 
review. Psychiatry Res. 2020;293:113441. PubMed CrossRef

39. Schwartz DA, Connerney MA, Davila-Molina M, 
et al. Resident mental health at the epicenter 
of the COVID-19 pandemic [published online 
ahead of print September 25, 2020]. Acad Med. PubMed CrossRef

40. Sanghavi PB, Au Yeung K, Sosa CE, et al. Effect 
of the coronavirus disease 2019 (COVID-19) 
pandemic on pediatric resident well-being. 
J Med Educ Curric Dev. 
2020;7:2382120520947062. PubMed CrossRef

41. UCLA COVID-19 Mental Health Workgroup. 
Wellness Resources. Resources to stay healthy, 
active, and mentally well. UCLA David Geffen 
School of Medicine. https://medschool.ucla.
edu/coronavirus-information/wellness-
resources. Accessed October 19, 2020.

42. Viswanathan R, Myers MF, Fanous AH. Support 
groups and individual mental health care via 
video conferencing for frontline clinicians 
during the COVID-19 pandemic. 
Psychosomatics. 2020;61(5):538–543. PubMed CrossRef

43. Physician Support Line 1(888)409-0141. 
Physician Support Line. https://www.
physiciansupportline.com. Accessed October 
19, 2020.

44. Jumreornvong O, Yang E, Race J, et al. 
Telemedicine and medical education in the 
age of COVID-19. Acad Med. 
2020;95(12):1838–1843. PubMed CrossRef

45. Passi V, Johnson S, Peile E, et al. Doctor role 
modelling in medical education: BEME Guide 
No. 27. Med Teach. 2013;35(9):e1422–e1436. PubMed CrossRef

46. Xu L, Ambinder D, Kang J, et al. Virtual grand 
rounds as a novel means for applicants and 
programs to connect in the era of COVID-19 
[published online ahead of print September 2, 
2020]. Am J Surg. PubMed CrossRef

47. Wiederhold BK. Connecting through 
technology during the coronavirus disease 
2019 pandemic: avoiding “zoom fatigue”. 
Cyberpsychol Behav Soc Netw. 
2020;23(7):437–438. PubMed CrossRef

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31493903&dopt=Abstract
https://doi.org/10.1016/j.psym.2019.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32368424&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213335&dopt=Abstract
https://doi.org/10.1016/S1473-3099(20)30226-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26683348&dopt=Abstract
https://doi.org/10.1016/j.psym.2015.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32857137&dopt=Abstract
https://doi.org/10.1001/jama.2020.14136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32600183&dopt=Abstract
https://doi.org/10.1176/appi.ps.202000277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32700237&dopt=Abstract
https://doi.org/10.1007/s40596-020-01288-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33043229&dopt=Abstract
https://doi.org/10.1002/aet2.10538
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33007312&dopt=Abstract
https://doi.org/10.1016/j.urology.2020.09.027
https://students-residents.aamc.org/applying-residency/article/specialty-response-covid-19/
https://students-residents.aamc.org/applying-residency/article/specialty-response-covid-19/
https://students-residents.aamc.org/applying-residency/article/specialty-response-covid-19/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30701178&dopt=Abstract
https://doi.org/10.21037/mhealth.2018.12.04
https://doi.org/10.1176/ps.7.9.11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24968105&dopt=Abstract
https://doi.org/10.1089/tmj.2014.9981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31806104&dopt=Abstract
https://doi.org/10.1016/j.mayocp.2019.04.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32271506&dopt=Abstract
https://doi.org/10.4088/JCP.20com13373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32803649&dopt=Abstract
https://doi.org/10.1007/s11845-020-02350-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32772702&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32611461&dopt=Abstract
https://doi.org/10.1017/ipm.2020.87
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32744816&dopt=Abstract
https://doi.org/10.1097/ACM.0000000000003424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32404219&dopt=Abstract
https://doi.org/10.1017/ipm.2020.43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32425467&dopt=Abstract
https://doi.org/10.1016/j.jagp.2020.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27178277&dopt=Abstract
https://doi.org/10.1007/s40596-016-0562-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282439&dopt=Abstract
https://doi.org/10.5435/JAAOS-D-20-00292
https://ryortho.com/breaking/how-to-deploy-residents-during-covid-19/
https://ryortho.com/breaking/how-to-deploy-residents-during-covid-19/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32463802&dopt=Abstract
https://doi.org/10.1172/JCI139587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32454233&dopt=Abstract
https://doi.org/10.1016/j.jvs.2020.05.032
https://www.acgme.org/Newsroom/Newsroom-Details/ArticleID/10188/ACGME-Reaffirms-its-Four-Ongoing-Requirement-Priorities-during-COVID-19-Pandemic
https://www.acgme.org/Newsroom/Newsroom-Details/ArticleID/10188/ACGME-Reaffirms-its-Four-Ongoing-Requirement-Priorities-during-COVID-19-Pandemic
https://www.acgme.org/Newsroom/Newsroom-Details/ArticleID/10188/ACGME-Reaffirms-its-Four-Ongoing-Requirement-Priorities-during-COVID-19-Pandemic
https://www.acgme.org/Newsroom/Newsroom-Details/ArticleID/10188/ACGME-Reaffirms-its-Four-Ongoing-Requirement-Priorities-during-COVID-19-Pandemic
https://www.acgme.org/Newsroom/Newsroom-Details/ArticleID/10188/ACGME-Reaffirms-its-Four-Ongoing-Requirement-Priorities-during-COVID-19-Pandemic
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32302990&dopt=Abstract
https://doi.org/10.3171/2020.3.JNS20965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32881042&dopt=Abstract
https://doi.org/10.1111/jocs.14954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32802695&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32340539&dopt=Abstract
https://doi.org/10.1177/0194599820923621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32739443&dopt=Abstract
https://doi.org/10.1016/j.jsurg.2020.06.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32787695&dopt=Abstract
https://doi.org/10.1177/1553350620952183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32999738&dopt=Abstract
https://doi.org/10.1186/s41077-020-00146-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32553278&dopt=Abstract
https://doi.org/10.1016/j.acra.2020.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32216719&dopt=Abstract
https://doi.org/10.1148/radiol.2020201222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32464736&dopt=Abstract
https://doi.org/10.31128/AJGP-04-20-5337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32898840&dopt=Abstract
https://doi.org/10.1016/j.psychres.2020.113441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32991351&dopt=Abstract
https://doi.org/10.1097/ACM.0000000000003768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32844117&dopt=Abstract
https://doi.org/10.1177/2382120520947062
https://medschool.ucla.edu/coronavirus-information/wellness-resources
https://medschool.ucla.edu/coronavirus-information/wellness-resources
https://medschool.ucla.edu/coronavirus-information/wellness-resources
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32660876&dopt=Abstract
https://doi.org/10.1016/j.psym.2020.06.014
https://www.physiciansupportline.com
https://www.physiciansupportline.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32889946&dopt=Abstract
https://doi.org/10.1097/ACM.0000000000003711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23826717&dopt=Abstract
https://doi.org/10.3109/0142159X.2013.806982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32912659&dopt=Abstract
https://doi.org/10.1016/j.amjsurg.2020.08.044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32551981&dopt=Abstract
https://doi.org/10.1089/cyber.2020.29188.bkw

