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Background: The COVID-19 pandemic led to many new provincial public health meas-
ures to reallocate resources in response to an impending surge of cases. These necessary
decisions had several downstream effects on general surgery training. We surveyed the
actions taken by Canadian general surgery training programs in response to the COVID-
19 pandemic.

Method: A mixed-methods survey was sent to all general surgery program directors to
assess various domains in surgical education and modifications made because of the pan-
demic. Responses were quantified as proportions or qualitative narratives describing
those changes.

Results: Most programs (13/15) recalled residents from planned rotations and redistrib-
uted them to rotations considered as core required services, including acute care surgery,
trauma surgery and intensive care. Many programs also restructured their acute care sur-
gery models to allow for a group of “reserve” residents to replace trainees who became
infected with SARS-CoV-2. In terms of clinical experience, there was a reduction in both
clinical and operative exposure among trainees. The reduction in clinical exposure dispro-
portionately affected junior residents, whose involvement in COVID-19 cases was
restricted. Formal educational sessions were maintained, but delivered virtually. Many
programs instituted a program of increased frequency of communication with trainees.

Conclusion: Many programs embraced using virtual platforms for teaching. The demon-
strated utility of virtual teaching may lead to rethinking how training programs deliver
didactic teaching and expand teaching opportunities. However, many programs also per-
ceived a decrease in clinical and procedural exposure, primarily affecting junior residents.
More information is needed to quantify the deficit in learning incurred as a result of the
pandemic as well as its long-term effects on resident competency.

Contexte : La pandémie de COVID-19 est a l'origine de plusieurs nouvelles mesures de
santé publique a I’échelle des provinces qui ont permis de réassigner les ressources et de
prendre en charge la hausse des cas anticipée. Ces décisions inévitables ont eu différentes
répercussions en aval, sur la formation en chirurgie générale. Nous avons pris connaissance
des initiatives prises par les programmes canadiens de formation en chirurgie générale en
réponse 2 la pandémie de COVID-19.

Meéthodes : Une enquéte multiméthode a été menée aupres de tous les directeurs de pro-
grammes de chirurgie générale pour évaluer différents secteurs de la formation en chirur-
gie et les modifications qui y ont apportées en raison de la pandémie. Les réponses ont été
enregistrées sous forme de proportions ou de descriptions qualitatives de ces modifications.

Résultats : La plupart des programmes (13/15) ont remplacé les stages prévus de leurs
résidents par une réassignation vers les services dits essentiels, soit chirurgies d’urgence,
traumatologie et soins intensifs. Plusieurs programmes ont aussi restructuré leurs
modeles de chirurgie d’urgence pour constituer un groupe de résidents «réservistes »
capables de remplacer ceux qui contractaient le SRAS-CoV-2. Pour ce qui est de
I’expérience clinique, on a noté une baisse de ’exposition des résidents aux situations cli-
niques et chirurgicales. La réduction de I’exposition aux situations cliniques a pénalisé
les résidents juniors de fagon disproportionnée car leur role auprés des cas de COVID-
19 était restreint. Les formation magistrales ont été maintenues, mais offertes sous
forme virtuelle. Plusieurs programmes ont instauré un systeme de communications plus
fréquentes avec leurs résidents.

Conclusion : De nombreux programmes ont adopté des plateformes d’enseignement
virtuelles. L utilité avérée de ’enseignement a distance pourrait forcer la réflexion sur la
facon d’offrir enseignement magistral et diversifier les facons de livrer la matiere. Par
contre plusieurs programmes ont aussi percu une diminution de I’exposition aux situa-
tions cliniques et aux interventions affectant surtout les résidents juniors. Il faudra
recueillir plus de données pour quantifier le déficit d’apprentissage encouru en raison de
la pandémie et ses effets a long terme sur la compétence des résidents.
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ARS-CoV-2 is the novel respiratory virus responsi-

ble for the global COVID-19 pandemic.!” While

symptoms, such as a cough and fever, may be mild,
some individuals develop acute respiratory distress syn-
drome, pneumonia, septic shock and multi-system organ
failure requiring intensive care.! SARS-CoV-2 is spread
between humans by respiratory droplets and is more infec-
tious than seasonal influenza, with the basic reproductive
number varying between 1.4 and 6.57."=* This has led to
more than 240 million confirmed cases to date, worldwide.’

The first cluster of 27 cases was identified in Wuhan,
China, on Dec. 31, 2019, and the first Canadian case was
identified in Toronto on Jan. 23, 2020.1%¢ COVID-19 was
declared a global pandemic on Mar. 11, 2020, and in
response, the Canadian government implemented border
restrictions and many provinces declared a state of emer-
gency.”'* While all provinces had documented cases of
COVID-19, the degree to which COVID-19 affected their
health care systems varied, resulting in many provincial
lockdowns with differing degrees of restrictions.!*!* Non-
essential services, including elective surgeries, were paused
in an effort to conserve personal protective equipment in
the event of an exponential surge in cases.””7 Similarly,
attempts were made to increase available health care work-
ers, including residents, should hospitals become over-
whelmed with patients with COVID-19.

The necessary redistribution of resources to meet a pre-
dicted surge affected residency training in many different
ways. Residents were recalled to central health care institu-
tions to increase the number of workers in the event of a
surge. For surgical residency training programs, this often
translated to residents being recalled from an elective
operative rotation to service intensive care units (ICUs) or
emergency departments (EDs). Furthermore, many insti-
tutions cancelled elective surgeries to conserve resources
and hospital beds, leading to an unprecedented decrease in
the volume of available procedures for trainees to partici-
pate in."""'7 The increased predicted service needs also had
to be balanced with maintaining trainee wellness, so many
clinical services and rotations had to be remodelled to limit
the spread of SARS-CoV-2 among trainees.

The province-to-province variability of public health
measures and regulations made the adaptations of general
surgery training programs highly contextual to the local
situation. As a result, the adaptations made to training
were not uniform. The purpose of this study was to assess
and catalogue the changes made to general surgery train-
ing programs across Canada, allowing for an understand-
ing of both positive and negative effects of the COVID-19
pandemic on education.

MEeTHODS

A 27-question qualitative survey (Appendix 1, available at
canjsurg.ca/) was created to evaluate the following
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domains: baseline residency program demographics,
structural changes to the learning environment, clinical
exposure for general surgery residents, changes to org-
anized educational sessions, and wellness of general sur-
gery residents.

The survey was sent to all 17 general surgery resi-
dency program directors in Canada 3 weeks from the
initial general declaration of provincial states of emer-
gency in response to the COVID-19 pandemic in Can-
ada. Responses were collected from April 12 to May 13,
2020. Results were then compiled and analyzed accord-
ing to the previously mentioned domains. Categorical
data are represented as proportions where appropriate,
supplemented by narrative responses.

REsuLTS

Most (15/17 [88.2%]) Canadian general surgery residency
program directors responded to the survey (Table 1).
Thirteen (86.7%) of those programs recalled residents
from their scheduled rotations.

Several (11/14 [78.6%]) programs perceived a decrease
in the volume of general surgery emergencies since the
beginning of the COVID-19 pandemic; 3 (21.4%) pro-
grams perceived no change.

Educational environment

Recalled residents from 7 of 12 (58.3%) programs
were redistributed, primarily to cover 1 or more core
rotations, including acute care surgery (ACS), trauma
and intensive care. Four programs ensured that resi-
dents were redistributed for those core services, but
also had residents on surgical subspecialty rotations,
including hepatopancreaticobiliary, colorectal and
pediatric surgery.

Table 1. Canadian general surgery programs that responded
or did not respond to the survey assessing changes to

surgical education for general surgery residents in response
to the COVID-19 pandemic

Programs that responded Programs without a response

Northern Ontario School of
Medicine

Université de Montréal

University of British Columbia
University of Calgary
University of Alberta
University of Saskatchewan
University of Manitoba
Western University
McMaster University
University of Toronto
Queen’s University
University of Ottawa

McGill University

Université de Sherbrooke
Université Laval

Dalhousie University
Memorial University of Newfoundland




Most programs restructured their ACS models in
some way, with 11 of 12 (91.7%) programs increasing the
overall number of residents on ACS. In terms of changes
made to their ACS models, the approach varied, with
some programs changing the number of ACS teams or
changing the number of junior or senior residents per
team. One program disbanded the ACS system, and the
resident serving as head of the general surgery service
collaborated on a daily basis with staff and the internal
medicine service to allocate residents based on need.

Furthermore, most programs created a dedicated
“reserve” pool of residents to replace trainees who became
infected with SARS-CoV-2. Among programs without a
dedicated reserve pool of residents, 2 programs had
research residents or residents on leave who were desig-
nated as back-up should the need arise.

Clinical environment

In 12 of 14 (85.7%) programs, all general surgery resi-
dents assigned to a clinical service were not necessarily
working every day. Based on the survey responses, most
programs attempted to limit resident presence in the hos-
pital wherever necessary. This included a rotating system
for residents on service where they would work for
1-2 weeks, followed by a week off. Attempts were also
made to maintain specific junior—senior pairs for call to
limit contact. Some programs had residents round only
on their team’s patients, but only the on-call team was
expected to stay in-house after rounding, whereas other
programs only had the on-call team working on any given
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day. Elective cases that involved residents were often
oncology cases (e.g., breast, colorectal cancers), where
senior residents may be assigned to assist, or residents
could sign up if their schedule permitted.

Clinical exposure

New consults who tested positive for SARS-CoV-2 were
triaged by either the senior resident or staff physician at
12 of 13 (92.3%) programs for emergency consults and 13
of 14 (92.8%) programs for new inpatient consults (Figure 1).
They were similarly first seen by the senior resident or
staff physician in most programs. This was in contrast to
new consults who tested negative for SARS-CoV-2 or
those who had no symptoms and had not been tested
(COVID status unknown), where the junior resident was
exclusively first call in most programs (9/13 [69.2%]
emergency consults and inpatient consults) and was first
to see these patients (7/14 [50%] emergency consults,
10/14 [71.4%] inpatient consults) (Figure 2).

This was consistent with rounds on postoperative
patients who were SARS-CoV-2-positive, who were seen
by either staff or the senior resident in 10 of 13 (76.9%)
programs, and those who tested negative or whose
COVID status was unknown, who were seen by either a
junior or senior resident at 8 of 14 (57.1%) programs or
either the junior or senior resident or staff physician at 5 of
14 (35.7%) programs (Figure 3).

Residents were not scheduled for Telehealth or virtual
clinics at 12 of 15 (80%) programs. However, 1 of those
programs continues to hold in-person clinics, though it is
unclear if residents were involved.

M Staff orsenior resident
W Staff

[ Senior resident

9 4 M Junior resident

First call SARS-CoV-2
positive emergency
consults

emergency patients

First seen SARS-CoV-2

First call SARS-CoV-2
ward consults

First seen SARS-CoV-2
ward patients

Fig. 1. Roles for first call or seeing new consults who tested positive for SARS-CoV-2.
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Procedural exposure

In terms of operating, there was a national focus on
maintaining only 1 learner per case. Eleven of 14
(78.6%) programs had 1 learner scrubbed, and the
remaining 3 (21.4%) programs had a maximum of
2 learners scrubbed. This included junior- (e.g., lapa-
roscopic appendectomy) and senior-level operations
(e.g., colectomy). Given the shift in clinical exposure,

which saw junior residents less involved in cases or
suspected cases of COVID-19, and given that opera-
tions were mostly limited to a single learner, proced-
ural exposure was perceived to have decreased for
junior trainees.

Fourteen of 15 (93.3%) programs continued to for-
mally evaluate residents for their clinical rotations

during the COVID-19 pandemic.

6
W Staff orsenior resident
B Staff

5 [ Senior resident

B Junior resident
I Senior or junior resident
1 Staff, senior or junior resident

SARS-CoV-2-positive

SARS-CoV-2-negative/unknown

Fig. 2. Roles for first call or seeing new consults who tested negative for SARS-CoV-2 or those who had no symptoms

and had not been tested (COVID status unknown).

13
M Staff or senior resident
B Staff
M Senior resident
M Junior resident
10 I Senior or junior resident

First seen emergency
consults

First call emergency
consults

First seen ward
consults

First call ward
consults

Fig. 3. Roles for rounding on surgical inpatients.
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50%
47 %
45% +
40% +

35% A

30%

25% A

20%

20% A
15% A
10%

5% A

0%

20%

I 13%

Once per week Twice per week

Three times per week Five times per week

Fig. 4. Frequency of virtual teaching sessions in a given week.

Education

Fourteen of 15 (93.3%) programs continued to hold
academic teaching sessions, with all programs delivering
them virtually. All programs also had some form of
additional virtual teaching rounds held at varying fre-
quencies (Figure 4).

Wellness

During the COVID-19 pandemic, 8 of 15 (53.3%) pro-
grams were meeting with residents on an as-needed
basis. Seven of 15 (46.7%) programs regularly met with
residents as a group, which occurred weekly for 4
(57.1%) programs and biweekly for 2 (28.6%) programs.

Vacations were temporarily suspended for 5 of 15
(33.3%) programs.

Discussion

The COVID-19 pandemic created an unprecedented
crisis for health care in Canada. This extended to the
clinical and academic milieu of general surgery resi-
dency programs across the country. Our survey iden-
tified that during this pandemic, all general surgery
residency programs across the country prioritized
resident wellness. While provision of clinical services
was necessary, many programs made structural
changes to limit potential resident exposure to SARS-
CoV-2, primarily having senior residents or staff tri-
age and see new general surgery consults who were

confirmed or suspected to have SARS-CoV-2 infec-
tion and limiting involvement in all surgical proced-
ures to only 1 resident. Further, some programs
restructured their acute care surgery service in
response to the pandemic, presumably to minimize
resident exposure to SARS-CoV-2. While limiting
resident exposure may have been in part be due to
conservation of resources such as personal protective
equipment or to an overall decrease in clinical vol-
ume, as perceived by program directors in the survey,
it may also have reflected a concern about residents
contracting SARS-CoV-2 and potentially spreading
the virus among trainees. This concern is reflected by
the creation of “reserve” pools, which was a near-
universal response in programs across the country.
These reserve pools were residents who were isolated
from clinical activities for days to weeks, to ensure
that if other residents contracted SARS-CoV-2 or
needed to self-isolate, clinical services in areas of crit-
ical need could continue. Furthermore, by creating
teams of residents who rotated on and off clinical
activities, exposure to SARS-CoV-2 was mitigated.
However, prioritizing resident wellness by limiting
clinical exposure has led to decreased clinical and pro-
cedural exposure, which is a crucial aspect in training
for a technical specialty. Though the exact deficit has
not been quantified, the perceived decrease in general
surgery emergencies, public health cessation of elective
cases, limiting the number of residents involved in each
operation, and recalling residents from nonessential
rotations to serve core services, such as ICU or internal
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medicine, residents’ procedural exposure and patient
encounters are inferred to have decreased overall. While
clinical education can be partially delivered in a virtual
classroom setting, procedural exposure in the operating
room or endoscopy suite is essential to learning the
technical aspects of general surgery. Furthermore,
reductions in outpatient clinical encounters may affect
the resident learning experience and learning. This may
be mitigated through virtual clinics, but the effect of
virtual clinics on competency development will have to
be determined in the longer term. A limited amount of
tactical training can be supplemented by simulations.

The downstream effects of decreased clinical expos-
ure on residency training are unknown, especially
given that the pandemic has not yet concluded. As
such, further investigation into the losses incurred dur-
ing the pandemic are required by quantifying case tal-
lies during the initial months of the pandemic com-
pared with numbers before the pandemic. However, a
decrease in cases may not necessarily translate into
quantifiable deficits in competency. Future studies
comparing the competence and confidence to perform
specific operations between surgeons who completed
their training before the COVID-19 pandemic and
those who completed it afterwards may elucidate the
ultimate effects on technical competency. Further-
more, perhaps rotating residents through the core
rotations in cohorts, rather than having a dedicated
reserve pool, may ensure equal distribution of pro-
cedural opportunities. This may require significant
attention, as Canadian general surgery residency pro-
grams recently adopted the Competence by Design
educational model in the 2020-21 academic year.

In terms of organized education sessions, most pro-
grams were able to maintain both weekly resident
teaching sessions and additional teaching rounds of
some form at varying frequencies. Because of COVID-
19 restrictions, these sessions were uniformly delivered
virtually, demonstrating a potential new modality for
didactic surgical teaching. While further information is
needed to evaluate the effectiveness of virtual education
for general surgery residency programs, our survey
shows that it is a viable alternative to traditional in-
person lectures. The benefits of virtual education
include an increase in attendance, given the easy access
regardless of location. Cho and colleagues corroborated
such findings, finding that 92.5% of attendees reported
an excellent or good experience with virtual lectures.!®
Furthermore, virtual teaching was not limited to local
lecturers, but allowed for more opportunities to learn
from national leaders in a field.!® This exposure leads to
potential for a national curriculum and nationally org-
anized teaching events. However, the effectiveness of a
unified curriculum will need to be evaluated, and chal-
lenges in terms of timing and maximizing attendance
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will need to be considered. Drawbacks to virtual lec-
tures include the lack of interaction between attendees
and lecturers as well as issues regarding patient privacy
and scheduling.’® This format, in turn may promote
didactic lectures as opposed to an interactive teaching
session. Although the delivery of virtual education
appears to be a promising new modality with many
opportunities beyond those of traditional didactic lec-
tures, further evaluation surveying both general surgery
residents and lecturers about their experience with vir-
tual lectures is required to assess whether similar results
can be obtained given the differences among programs.
Finally, perhaps virtual learning may be extended to
include clinic attendance by residents through tele-
health — an area underutilized during the first wave of
the pandemic — to help supplement and increase clin-
ical exposure. Although virtual clinic attendance may be
limited given that certain general surgery pathologies
are dependent on the clinical exams (e.g., breast mass,
inguinal hernia), it can continue provide some clinic
exposure within the boundaries presented by the
COVID-19 pandemic.

CONCLUSION

Our survey results showed that adaptations to surgical
learning were based on local context and varied pro-
vincial regulations during the COVID-19 pandemic.
Universally, surgical education has been affected pri-
marily through a decrease in clinical and procedural
exposure, with unknown long-term effects on resident
competency. However, most programs have priori-
tized resident wellness, an aspect that surgical training
programs are often accused of giving less priority. Best
practices and novel methods of delivering education
virtually are being implemented and refined in many
training programs.
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