S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



JOURNAL OF SURGICAL RESEARCH ® NOVEMBER 2021 (267) 366-373

Available online at www.sciencedirect.com J
Surgical Reaearoh

journal homepage: www.elsevier.com/locate/YJSRE

ScienceDirect -

The Impact of COVID-19 on Surgical Education

‘ W) Check for updates

Madhuri B. Nagaraj, MD, MS,* Holly B. Weis, MD, Joshua ]J. Weis, MD,
Grayden S. Cook, BS, Lisa W. Bailey, BBA, Thomas H. Shoultz, MD, FACS,
Deborah E. Farr, MD, FACS, Kareem R. AbdelFattah, MD, FACS, and
Linda A. Dultz, MD, MPH, FACS

University of Texas Southwestern Medical Center, Department of Surgery, Dallas, Texas

ARTICLE INTFO

Article history:

Received 3 December 2020
Revised 17 April 2021
Accepted 7 May 2021
Available online 24 May 2021

Keywords:

Covid-19

Educational conferences
Curriculum development
Virtual curriculum

ABSTRACT

Background: At the onset of social distancing, our general surgery residency transitioned its
educational curriculum to an entirely virtual format with no gaps in conference offerings.
The aim of this study is to examine the feasibility of our evolution to a virtual format and
report program attitudes toward the changes.

Methods: On March 15, 2020, due to the coronavirus disease (COVID-19) our institution re-
stricted mass gatherings. We immediately transitioned all lectures to a virtual platform. The
cancellation of elective surgeries in April 2020 then created the need for augmented resident
education opportunities. We responded by creating additional lectures and implementing a
daily conference itinerary. To evaluate the success of the changes and inform the develop-
ment of future curriculum, we surveyed residents and faculty regarding the changes. Classes
and faculty answers were compared for perception of value of the online format.

Results: Pre-COVID-19, residency-wide educational offerings were concentrated to one half-
day per week. Once restrictions were in place, our educational opportunities were expanded
to a daily schedule and averaged 16.5 hours/week during April. Overall, 41/63 residents and
25/94 faculty completed the survey. The majority of residents reported an increased ability
(56%) or similar ability (34.1%) to attend virtual conferences while 9.9% indicated a decrease.
Faculty responses indicated similar effects (64% increased, 32% similar, 4% decreased). PGY-1
residents rated the changes negatively compared to other trainees and faculty. PGY-2 resi-
dents reported neutral views and all other trainees and faculty believed the changes posi-
tively affected educational value. Comments from PGY1 and 2 residents revealed they could
not focus on virtual conferences as it was not “protected time” in a classroom and that they
felt responsible for patient care during virtual lectures. A majority of both residents (61%)
and faculty (84%) reported they would prefer to continue virtual conferences in the future.

Conclusions: The necessity for adapting our academic offerings during the COVID-19 era has
afforded our program the opportunity to recognize the feasibility of virtual platforms and
expand our educational offerings. The majority of participants report stable to improved
attendance and educational value. Virtual lectures should still be considered protected time
in order to maximize the experience for junior residents.

© 2021 Elsevier Inc. All rights reserved.
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Introduction

First recognized in China in December 2019, the coronavirus
disease (COVID-19) has since had a devastating impact on
medicine and the medical community as a whole. Despite be-
ing a year out, numbers of new exposures remain high and
the medical community is still grappling with no end in sight.
To limit potential exposures, many institutions implemented
virtual learning curricula for all levels of medical learn-
ers. This created a large demand for virtual platform media
with immediate adoption without time to assess efficacy or
satisfaction.

Despite the urgency of this evolution, virtual learning has
been a well-studied concept with documented benefits in-
cluding increased participant engagement, satisfaction and
knowledge retention.!? However, its full implementation into
modern practice has been hindered prior to the COVID-19
era due to reasons such as a lack of personnel skilled in
technology-oriented learning, limited financial or software
resources, poor results or buy-in, and resistant attitudes to
changing traditional education. O’Doherty et al. summarized
that a virtual education platform must have the “Skills, Re-
sources, Institutional Strategies, and Attitude” to be effec-
tive.> With the rapid and unavoidable adoption of virtual cur-
ricula due to COVID-19, multiple specialties now recognize
those limitations in real-time. Trainees in surgical special-
ties suffer the loss of intraoperative exposure, difficulty in
learning anatomy remotely, and the halt of elective surgical
cases.*® Along with the swift restructuring of the surgical
team and the strict limitations of the number of residents
on service, these changes have led many to voice fears of
inexperience.®

Thus, the continued prevalence of disease and ongoing so-
cial distancing recommendations must now shift the focus
from maintaining educational opportunities to enforcing ed-
ucational standards and evaluating efficacy. In order to main-
tain quality and emotional wellbeing during COVID-19, some
recommend that traditional didactics can be supplemented
by increased laparoscopic case review and breadth of lecture
content to include nontechnical teaching and wellness.®*°
Early studies have shown that residents and faculty had an
overall “positive” impression of the adapted virtual curric-
ula and some noted benefits of increased accessibility and
attendance.?:1'"1*> However, the detailed retrospective exam-
ination of resident and faculty satisfaction within the gen-
eral surgery community is still lacking. Furthermore, to our
knowledge the impressions by persons from different post-
graduate years (PGY) and years in practice has been largely
unstudied. The aim of this study is to describe the feasibility
of our evolution to a virtual format and report both program
attitudes as well as changes in curriculum offerings. We hy-
pothesized that both residents and faculty would be support-
ive of the virtual format transition and that overall curricu-
lum offerings would increase in number and spread of content
and time of day from pre-COVID to SURGE and remains stable
post-SURGE.

Methods
Pool of Residents

The University of Texas at Southwestern (UTSW) Medical
Center IRB considered this study exempt and approved the
waiver of consent. UTSW is one of the largest surgical pro-
grams in the country supporting approximately thirteen in-
coming categorical residents in each class. Residents range
from Post Graduate-Year (PGY) 1-7, with some extending train-
ing years with time for research or additional degrees (e.g.,
M.B.A, M.PH).

Clinical schedule and curriculum

Standard

Educational conferences for the majority of the 2019-2020 year
were mandatory half-day protected sessions every Wednes-
day morning. These consisted of once monthly departmen-
tal Morbidity and Mortality (M&M) conferences followed by
an hour Grand Rounds with a guest lecturer and case scenar-
ios discussions to follow. The remaining three Wednesdays of
the month consisted of a “Chief’s Conference” lecture which
is our format for an oral board preparation focused on upper
levels with mock cases, followed by a didactic lecture and in-
termittently a professionalism lecture. Faculty would attend
the monthly M&M and Grand Rounds and individual faculty
would be asked by our resident Academic Chairs to facilitate
Chiefs’ or didactic conferences.

Outside of the protected time, each department would in-
dividually host tumor boards, journal clubs, and weekly to
monthly specialty department conferences scheduled at their
discretion. These were required attendance for the residents
on service at that time but not available to off-service resi-
dents. Residents rotate from service to service on a monthly
basis between four sites: Parkland Memorial Hospital (PMH;
public county hospital), Clements University Hospital (CUH;
private hospital), Children’s Hospital, and the Dallas Veterans
Affairs (VA) Hospital. All are located within the Dallas Medical
district except for the Dallas VA, which is off-site, and approx-
imately 20-miles away.

COVID-19 and surge

With the onset of COVID-19 and social distancing recommen-
dations from the Centers for Disease Control (CDC), many de-
partments made individual decisions to cancel conferences
and limit groups. However, on March 15, 2020 an institu-
tion wide policy became official and mass gatherings above
twenty-five participants were restricted. Given our program
size, this carried an obvious implication for educational con-
ferences. With the joint efforts of the Academic Chairs and
the surgical department, conferences were converted imme-
diately to a virtual format-using Zoom®. Shortly thereafter,
the cancellation of elective cases in April 2020 and the drive
to limit resident exposure and time in the hospital led to
the adaptation of a SURGE curriculum. This consisted of
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10:00 AM Journal Club: EBCTCG 2005 - Dr. Farr
12:30 PM Virtual Melanoma Tumor Board
1:00 PM JR Track: Chiefs/Boards-Trauma/ACS - Dr. Shoultz
Shudavy 4/13/20 1:30 PM SARCOMA DOT Conference
2:00 PM SR Track: Chiefs-Surgical Oncology - Dr. Mansour
3:00 PM SR Track: Video Review-Pancreas Surgery - Dr. Yopp
7:00 AM Multidisciplinary Breast Conference
7:30 AM Gastric Multidisciplinary Team Meeting
10:00 AM SR Track: Video Review: Bariatric Surgery - Dr. Scott
| 4/14/20 12:00 PM Parkland Endocrine Surgery Conference
1:00 PM JR Track: Lecture - Overview of GI Anatomy and Embryology - Dr. Hansen
2:00 PM SR Track: Lecture - Hiatal Hernia - Dr. Watson
7:00 AM Principles of Surgery: Retroperitoneal Trauma - Dr. Park
8:00 AM Chiefs Conference: Trauma - Dr. Minei
Wednesday | 4/15/20 9:00 AM SR Track: Chiefs/Boards - Dr. Dumas
12:00 PM CUH Ceritical Care Lecture
3:00 PM Lecture - William Stewart Halsted - Dr. Turner
10:00 AM JR Track Dr. Hamilton: Cases/Boards - General Surgery Emergencies
10:00 AM SR Track Dr. Pandya Chiefs/Boards - Colorectal Surgery
12:00 PM CUH Critical Care Lecture
Thursday | 4/16/20 12:15PM Virtual Multidisciplinary Pancreatic Cancer Conference
2:00 PM Dr. Dumas - Lecture: "How to get a job 101"
4:00 PM Dr. Farr - Journal Club: NSABP B32
5:00 PM SONC Conference - Dr. Mansour
7:00 AM GI Cancer Radiology Case Conference
7:00 AM SR Track - Pediatric Surgery Lecture - Dr. Murphy
7:00 AM Colorectal Surgery Educational Conference
9:00 AM SR Track - Lecture: Liver Tumors - Dr. Hansen
10:00 AM JR Track: Case Conference: Primary hyperparathyroidism - Dr. Oltmann
11:00 AM Pancreatic Cancer Prevention Conference
iy 417720 11:00 AM SR Track: Chiefs-Pediatric Surgery Cases - Dr. Alder
12:00 PM Virtual HCC Tumor Board Conference
12:00 PM GACS Critical Care Lectures
1:00 PM SR Track: Lecture - Sepsis - Dr. Dumas
2:00 PM JR Track: Boards - Trauma - Dr. Park
3:00 PM Lecture: Ergonomics and Work-Related Risk in the Operating Room - Dr. Turner

Fig. 1 - Example of a weekly curriculum offering schedule.

having only half the residents in the hospital at any given
time, to maintain a back-up workforce in times of illness. This
workforce rotated on a weekly basis. This schedule created
the need for augmented resident education opportunities for
those who were at home in order to maintain their involve-
ment and learning. Weekly conferences were now expanded
to a daily conference structure (Fig. 1). Wednesday morning
structure remained the same, bolstered by individual depart-
ment tumor boards, conferences and journal clubs opened to
all residents through virtual platforms. Additionally, new lec-
tures and operative video reviews were created based on res-
ident requests. Residency coordinators were responsible for
monitoring resident attendance at conferences to ensure ad-
equate educational involvement however due to our size and
connectivity issues with virtual platforms, we recognized dis-

crepancies in the attendance data that prohibited accurate
interpretation. With the restarting of elective cases, on May
25, 2020 the residents resumed the previous clinical sched-
ule. However, the institutional policy for mass gatherings re-
mained in place, requiring the institution to continue virtual
learning.

Study design

Sample

We administered a cross-sectional electronic climate survey
to evaluate the opinions of the residents and faculty within
the UTSW Department of Surgery. The general surgery resi-
dents and the general surgery faculty listservs were used to
email links to the surveys. Of the surgery residents used for
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analysis the recently graduated chiefs and new interns who
were not present for both the standard and new curriculum
were excluded. Surveys were sent out early July and responses
were collected for approximately a week.

Survey design

Two self-administered surveys were created on Survey Mon-
key. Both consisted of five questions and a free-text comment
section, differing only in the first question, which asked PGY
year (1-7) for residents or number years from training (<5
years, 5-10 years, 10-15 years, and >15 years) for faculty. The
next three questions asked (1) how likely one is to attend con-
ferences when virtual rather than in-person (2) how the edu-
cational value of the conferences was affected by transitioning
to a virtual platform and (3) how the change to a virtual plat-
form affected conference attendance? The questions were to
be responded to in relation to the new virtual curriculum only.
Answers were graded in a five-point Likert scale from 1 (very
negatively) to 5 (very positively) and a three-point Likert scale
from 1 (decreased) to 3 (increased) respectively. The final ques-
tion asked if the person would like to continue virtual confer-
ences in the future (Yes or No; See Appendix). Responses were
anonymous and required the entire survey to be filled out (ex-
cept free-text answers) prior to submission, thereby limiting
missing data.

Curriculum analysis

Curriculum offering data were aggregated between January
8, 2020 and June 30, 2020. This was organized into contigu-
ous 5-week phases based on the resident SURGE schedul-
ing. The pre-COVID curriculum phase was defined as be-
tween February 5, 2020 and March 11, 2020, the SURGE cur-
riculum phase was defined as between March 18, 2020 to
April 22,2020 and the post-SURGE phase was defined as April
29, 2020 to June 3, 2020. The lectures were then further di-
vided into categories by time of day (7 AM-10 AM, 10 AM-
2 PM, and 2 PM-10 PM slots), type of lecture content (clin-
ical, non-clinical, technical, and research), invited audience
(full surgery department, specialty department, or multidis-
ciplinary) and finally if resident level specific (senior residents
PGY3-5 or junior residents PGY1-2). Chi-squared tests were
performed and statistical significance deemed when P value
< 0.05.

Statistical and free-text comment analysis

Descriptive statistics were performed on resident and faculty
survey results as a whole. Non-parametric statistical analy-
ses were performed for residents and faculty as a whole us-
ing Kruskal-Wallis tests through R-studio. When the Kruskal-
Wallis test indicated statistical significance, pairwise within-
group Mann-Whitney-U tests were performed in order to an-
alyze differences amongst sub groups such as postgraduate
year or years of practice experience. Statistical significance
was deemed a P value < 0.05.

Free-text comments from the survey were analyzed with
an inductive thematic approach. Two reviewers independently
reviewed all comments from faculty and residents and derived
representative themes. Related themes were then consoli-
dated and organized into positive and constructive concepts.
The reviewers then jointly reviewed the comments again in

Table 1 - Granular resident survey response analysis.

How likely Conference  Actually

to attend’ value' attended*
Resident
(n = 41) 2.5 (2-3) 2 (2-2) 1.5 (1-2)
PGY-1 (6) 3 (3-4) 3 (2-3.5) 2 (2-2.5)
PGY-2 (7) 4 (4-4.25) 4 (3-4) 3 (2.75-3)
PGY-3 (12) 4 (4-5) 3 (3-4) 3 (2-3)
PGY-4 (9) 5 (3.5-4) 3 (3-3.5) 3(2.5-3)
PGY-5 (3) 4 (3.5-5) 4 (3.5-4) 3(2.5-3)
PGY-6 (4)

Results are reported in median and interquartile ranges.
* P value < 0.05.
T P value < 0.01.

entirety with the thematic codes and assigned codes to all
statements. Descriptive data regarding the variety of themes,
frequency, and preferred format are reported.

Results
Residents responses

65.1% of residents responded to the survey (41/63), majority of
responses from PGY3 and PGY4 classes. Regarding “how likely
they were to attend virtual conference” the median response (me-
dian; IQR) was more likely (4; 3-4). Regarding “the effect of vir-
tual platforms on conference educational value,” residents felt it
remained the same (3; 2-4). And regarding “the effect of vir-
tual platforms on conference attendance,” residents reported it re-
mained the same (3; 2-3). Analysis of resident responses by
PGY yielded statistically significant values for all questions:
“how likely they were to attend virtual conference” (P value = 0.015),
“the effect of virtual platforms on conference educational value” (P
value = 0.004), “the effect of virtual platforms on conference atten-
dance” (P value = 0.005; Table 1). Secondary analysis showed
PGY1 residents most often had discordant responses showing
statistical significance: “how likely they were to attend virtual con-
ference” PGY-1 versusPGY-3 (P value = 0.003), “the effect of virtual
platforms on conference educational value” (PGY-1 versus PGY-3 (P
value = 0.001) and “the effect of virtual platforms on conference
attendance” PGY-1 versusPGY-3 (P value = 0.001; Table 1).

Faculty responses

Of all Deparment of Surgery faculty, 26.6% responded to the
survey (25/94), with a largely equal distribution of respondents
from various categories of post training experience. Regarding
“how likely they were to attend virtual conference” the median re-
sponse (median; IQR) was more likely (4; 3-4). Regarding “the
effect of virtual platforms on conference educational value”, faculty
felt it remained the same (3; 3-4). And regarding “the effect of
virtual platforms on conference attendance”, faculty reported it re-
mained the same (3; 1-3; Table 2). When comparing different
levels of post training experience, faculty responses were sta-
tistically significant only for “the effect of virtual platforms on con-
ference attendance,” (P value of 0.015; Table 2). Secondary anal-
ysis showed the difference was between faculty with prac-
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Table 2 - Granular faculty survey response analysis.

How likely Conference  Actually
to attend value attended*
Faculty
(n = 25) 4 (3.5-4.5) 4 (3-4) 2 (2-3)
Practice <5 4 (3.5-4) 4 (3-4) 2 (2-3)
years (7) 4 (3.75-4) 3 (2.75-3.25) 3 (2.75-3)
Practice 5-10 3(3-3) 3(2.25-3) 2 (2-3)
years (7)
Practice 10-15
years (4)
Practice 15+
years (7)

Results are reported in median and interquartile ranges.
* P value < 0.05.

tice experience 5-10 years and practice experience 15+ years
(Pvalue = 0.009; Table 2).

Comparison between residents and faculty

When comparing responses between residents and faculty as
a whole, there were no statistical differences.

Free-text comments analysis

Optional comments were left by 76% (31/41) of the resi-
dents and 80% (20/25) of the faculty. Primary thematic anal-
ysis identified 18 total themes (7 positive, 11 constructive;
Table 3). The most common positive themes were prefer-
ence for a hybrid format (44%), convenience and increased
attendance (18%), accessibility for off-site/research residents
(16%), and flexibility in scheduling/number of lecture offer-
ings (9%). Statements reflective of positive themes include:
“it’s the future. Embrace it,” “we need to keep streaming once
we start meeting for many reasons,” “less time wasted in
walking to the conference...makes morning rounds less hec-
tic. Saves time.” and “research resident working away from
Dallas. I love virtual format.” The most common constructive
themes were pro-in-person format (22%), less interactive (13%)
and anonymity/inability to gauge audience (13%), lack of “pro-
tected time” (11%), loss of camaraderie (11%) (Table 3). State-
ments reflective of constructive themes include: “I think I am
more likely to "attend" conference virtually but be less present
during them. When it’s a big group of us in the room sharing
one log-in through a single computer, there’s much more mul-
titasking going on,” “Virtual is hard for interactive sessions, to
involve the audience effectively, and to gauge interest and un-
derstanding” and “one important element missing from these
virtual conferences is the natural camaraderie that comes
from a casual interaction...the conversation outside in the
hallway is sometimes a refreshing reminder of the collegial-
ity of our specialty.” Comments regarding faculty engagement
were reported as both positive and constructive elements. Ad-
ditionally, of the “lack of protected time” that was referenced
by residents 60% was in junior residents, and 40% in senior
residents. Overall, 82% of the free-text comments had posi-
tive or mixed comments, only 18% of comments were entirely
constructive. Comments supporting a hybrid format were 2.5x

more frequent than comments supporting in-person format
only (Table 3).

Conference data

Each phase consisted of 35 days. Pre-COVID had an estimated
4.2 lectures/week, SURGE had a total of 22.2 lectures/week
and post-SURGE had a total of 12.2 lectures/week. There was
5.3x growth in curriculum offerings per week seen from pre-
COVID to SURGE time that remained elevated at 2.9x in the
post-SURGE phase. After the initiation of virtual curricula, we
see a wider spread in the time of day of curriculum offerings
that maintains post-SURGE although this did not reach statis-
tical significance (Table 4). There was, however, a significant
increase in the variety of lectures and the type of invited au-
dience (P value < 0.01). Clinical lectures increased by a factor
of 7.4x and 4.6x from pre-COVID to SURGE and post-SURGE.
Nonclinical lectures, technical lectures, and research lectures
also increased significantly during SURGE and then returned
to baseline levels post-SURGE (Table 5). Regarding the invited
audience, there was a 2.7x increase in curriculum offerings to
the entire department with the introduction of invitations to
previous or newly developed department-specific and multi-
disciplinary lectures (Table 6). Additionally, the development
of resident level specific lectures led to a 5.1x increase in junior
resident-specific lectures and 2.6x increase in senior resident-
specific lectures from pre-COVID to SURGE although this too
did not reach statistical significance (Table 7).

Discussion

Our study supports previously recognized major barriers to
adopting virtual education in medicine such as the lack of
“skills, resources, institutional strategies, support and atti-
tude.” However the lack of support and attitudes were not
from the institution or faculty as previously reported in lit-
erature but rather junior residents, which was an unexpected
finding. Specifically, PGY1 residents had significantly lower re-
sponses in all three survey questions. Interns more acutely
felt that the virtual format would affect their attendance and
the quality content of the lectures. Indeed they also most of-
ten reported a “lack of protected time” in the free-text com-
ments. The majority of comments otherwise featured posi-
tive themes supporting a hybrid format, accessibility, and flex-
ibility and constructive themes such as the lack of interac-
tion and the inability to gauge audience engagement. We also
found by evaluating our curriculum content that we were able
to increase lecture offerings substantially in overall number,
time of day, content, and focused audience with relative con-
sistency post-SURGE. While some of these did not reach sta-
tistical significance the overall growth of the numbers is evi-
dent and impactful nonetheless. Thus we able to support our
hypothesis that virtual curriculums are indeed feasible, main-
taining overall attendance and conference value, while addi-
tionally providing increased learner opportunities in a sus-
tainable manner.

Junior faculty were more supportive of virtual education
as hypothesized but this did not reach statistical significance.
Adaptation to new technology has been a limitation often
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Table 3 - Thematic analysis of free-text comments.

Positive themes Residents Faculty Total
Preference for a Hybrid Format 18 7 25
Convenience and Attendance Improvement 4 6 10
Accessible for Off-Site/Research Residents 8 1 9
Flexibility in Scheduling/Number of Offerings 3 2 5
Material Available for Later Reference 3 1 4
Improved Faculty Engagement 2 1 3
Decrease Time Wasted 2 1 3
Socialization During Social Distancing 1 0 1
Retained Educational Value 1 0 1
Constructive themes

Preference for In-Person Format © 1 10
Less Interactive 3 3 6
Anonymity/Cannot Gauge Audience 1 5 6
Lack of “Protected Time” 5 0 5
Loss of Camaraderie 4 1 5
Less Faculty Engagement 4 0 4
Less Preparation 3 0 3
Technical Difficulties 2 1 3
Distractability/Inattention 1 0 1
Taken Less Seriously 0 1 1
Harder to Communicate/Ask Questions 1 0 1

Table 4 - Number of curriculum offerings by time of day.

Time Pre-COVID SURGE Post-SURGE
7 AM-10 AM 16 48 32

10 AM-2 PM 5 47 23

2 PM-10 PM 0 16 6

X2 (4, N = 193) = 8.99, P= 0.06

Table 5 - Number of curriculum offerings by type of lec-
ture.

Topic Pre-COVID SURGE Post-SURGE
Clinical 12 89 55
Nonclinical 3 8

Technical 6

Research 0

X2 (6, N = 193) = 22.42, P< 0.01

Table 6 - Number of curriculum offerings by invited audi-
ence.

Audience Pre-COVID SURGE Post-SURGE
Full Surgery 21 56 21
Departmental 0 18 12
Multidisciplinary 0 37 28

X2 (4,N = 193) = 26.98, P< 0.01

Table 7 — Number of curriculum offerings by dedicated
resident audience.

Resident audience  Pre-COVID  SURGE  Post-SURGE
Junior (PGY1-2) 16 82 50
Senior (PGY3-5) 5 13 7

X2 (2,N = 173) = 1.75, P= 0.42

cited in regards to faculty buy-in, however, we did not find this
to be the case. In fact, both residents and faculty were largely
supportive in continuing virtual education post SURGE.

Time, being an often-cited resource limitation, was actu-
ally not a major barrier in our population. Most felt that at-
tendance was not affected or even positively affected due to
more universal access to lectures. Residents or faculty that
were prohibitively limited from conference pre-COVID due to
factors such as remote working locations, being off-site for re-
search years, or limited time in the mornings prior to clini-
cal duties, were now able to join easily from their respective
locations. Some however, commented that while attendance
increased, true presence or engagement may have been neg-
atively affected.

Curriculum offerings additionally improved during the
SURGE schedule and continue to maintain numbers post-
SURGE. Invitations to pre-existing departmental lectures such
as tumor boards, research conferences or critical care lec-
ture series now offer entirely new multidisciplinary education
and exposure when off-service. Time constraints, which previ-
ously consolidated learning to a weekly Wednesday morning
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conference, were less restrictive, facilitating distributed learn-
ing with a wider spread of offerings throughout the day and
week and the creation of new lectures. These included lec-
tures focused primarily on junior resident or senior resident
education, evening lectures dedicated to technical skill devel-
opment via analysis of recorded operations, and a multitude
of often under-prioritized non-technical skill lectures such as
ergonomics and interview skills. Furthermore, the ability to
easily record lectures for later review is a novel benefit that
was often commented on as a major positive aspect of virtual
lectures and a goal for continued learning.

A major finding of our study documenting a critical deficit
in virtual curricula is not necessarily the lack of institutional
buy-in but rather resident buy-in. Despite 33 education-hours
dedicated to junior residents, PGY1 residents most negatively
differed when responding to survey questions such as con-
ference value and affected attendance. The most common
reason reported was the impact of multiple distractions that
combated the concept of “protected educational time.” While
we do not have data to show how prevalent this problem was
pre-COVID, we feel that responses and free text to the survey
can act as a surrogate to document the decline in “protected
educational time” due to the virtual platform. Examples of res-
ident free text include, “I think I am more likely to attend con-
ference virtually but be less present during them” and “virtual
conference has increased attendance but has diminished ac-
tive participation.”

While it is difficult to address the concerns of all parties in
any type of curriculum development and to accurately com-
pare the changes in perception, the fact that the virtual plat-
form seems to further widen that gap in junior resident per-
ceived involvement and education protection is a critical find-
ing. Thus, while learner engagement will always be a forefront
problem, it seems to be a more difficult and pervasive issue
with virtual format teaching. Despite the development of a
vaccine, there is no clear end to the need for social distanc-
ing and virtual lectures remain a large part of continued ed-
ucation. Thus the perceived lack of “protection” of junior res-
idents must be further investigated and addressed so that it
does not have lingering impacts on educational value.

Overall we do recognize certain limitations to our study. We
did not have an accurate way of monitoring attendance which
is a large component of understanding supply and demand of
virtual lecture offerings. Given the size of our program and de-
partment, and the rapid switch, we were unable to create and
maintain accurate early attendance information and thereby
excluded the data due to numerous inconsistencies that made
interpretation of actual attendance very difficult. Additionally,
our faculty attendance is not tracked to such a granular ex-
tent. Furthermore, the survey used was not validated due to
the rapid change and need for urgent assessment and had lim-
ited faculty response. Despite this, we feel that our data still
provide valuable information regarding the need for contin-
ued protected resident education with a virtual curricula.

Conclusion

With the advent of COVID-19 and the unprecedented require-
ment for a virtual education platform, a seamless change to

virtual weekly educational conferences was enacted. Analyz-
ing lecture offerings data and survey results from residents
and faculty, we were able to find that the virtual format is fea-
sible, largely supported, and provides benefits such as more
interdepartmental collaboration, multiple new lecture time
and topic offerings, the ability to record for future review and
increased accessibility with subsequent improved faculty in-
volvement. However, we are also able to discern that not all
lectures are conducive for virtual learning and that not all res-
idents feel the value equally. Junior trainees remain a vulner-
able population that requires focused educational protection
when there is decreased oversight with a virtual platform.
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