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Summary
Background The purpose of this survey-based study
was to evaluate the implementation of virtual learning
in a single academic general surgery program, com-
pared with the well-established face-to-face academic
curriculum used before.
Methods From April 2020 to the present, virtual ses-
sions were created via Zoom Videos Communications,
Inc. (San Jose, CA, USA). A survey composed of
15 questions about the perceived quality and utility
of the virtual sessions was developed. The survey was
sent out to all general surgery residents of a general
surgery program in November of 2020.
Results All residents enrolled in the program answered
the survey, i.e., 22 (73.3%) men and 8 (26.7%) women
with 6 (20.2%) residents per year (PGY 1–PGY 5). Over
half of residents (n=17, 56.7%) felt similar academic
performance during online sessions when compared
to the older model. Perceptions of the level of or-
ganization of academic sessions increased during the
online model (n= 20, 66.7%). Twenty (66.7%) residents
agreed it was easier to attend sessions during the on-
line model. Fourteen (46.7%) residents reported their
attendance to the sessions increased, and 14 (46.7%)
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residents would prefer this modality after the pan-
demic is over, with 8 (26.7%) being neutral about it.
Conclusion This study, to our knowledge, is the first to
survey general surgery residents about the transition
from a face-to-face curriculum to an e-learning cur-
riculum. The demonstrated effectiveness of the tran-
sition from face-to-face academic activities to virtual
activities makes it a feasible tool for graduate medical
education programs to adjust to a virtual model.

Keywords e-Learning · Teaching · Academic
performance · Postgraduate education · Medical
education

Main novel aspects

This study, to our knowledge, is the first to survey gen-
eral surgery residents about the transition from a face-
to-face curriculum to an e-learning curriculum, and the
first to compared objectively academic grade scores
between both models.

In our study, we found no differences when com-
paring mean scores between virtual and face-to-face
courses.

Our experience of transitioning to online learning
demonstrated that virtual activities are a feasible tool
for graduate medical education programs.

Introduction

The outbreak of the current coronavirus disease 2019
(COVID-19) pandemic generated profound effects on
surgical education and training. One of these effects
was the incorporation of virtual learning to maintain
academic curriculums while avoiding large gather-
ings. Most medical schools have withdrawn their stu-
dents from in-hospital clerkships; however, this did
not happen in postmedical graduates or residents,
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since they form part of the task-force in the fight
against COVID-19 [1]. COVID-19 has highlighted the
significance of telemedicine. From online didactics
to virtual rounds to teleclinic, bringing telemedicine
into a new light will help significantly in the post-
COVID era [2].

It is well known that the greatest burden for resi-
dent training is the decreased time spent in the op-
erating room, refining, and practicing surgical tech-
niques [2, 3]. Nevertheless, this paper focuses on the
resident’s perception about clinical academic sessions
transferred into a virtual method, and not on how it
affected their day-to-day clinical surgical practice.

To our knowledge, there are no studies evaluating
the emotional, intellectual, and academic changes in
surgical residents since implementation of the virtual
sessions, and most of the studies are either editori-
als on the virtual new models or are focused only on
medical students, or in the change faced by surgical
residencies in the decreased exposure to surgical pro-
cedures [4].

The COVID-19 pandemic has increased the utiliza-
tion of virtual learning at our institution; however, to
our knowledge, the efficacy of its use and satisfaction
of the alumni has not been studied. The purpose of
the current study was to evaluate resident perspec-
tives on the use of virtual learning.

In light of the above, the purpose of this survey-
based study was to evaluate the implementation of
virtual learning in a single academic general surgery
program during the COVID-19 pandemic, compared
with the well-established face-to-face academic cur-
riculum used before the pandemic.

Materials and methods

The study was performed with prior consideration
from Internal Review Board and in accordance to in-
stitutional, regional, national and international laws
regarding clinical research, including norms estab-
lished by the Helsinki Conference in 1964 and its re-
vision in 2012 as it does local national regulations,
including adherence to Article 17 of the Mexican Gen-
eral Health Law (Ley General de Salud en Materia de
Investigación para la Salud).

From April 2020 to the present, virtual sessions
were created via Zoom Videos Communications, Inc.
(San Jose, CA, USA). In our program, we have a struc-
tured educational curriculum, which includes daily
one hour of morning teaching ward rounds, and one
hour a week of the following activities: academic class
per residency year, journal club, tumor board, mor-
bidity and mortality session, clinical case discussion,
anatomy seminar, and clinical lecture performed by
an expert in a specific field, among other sessions
with different disciplines such as internal medicine,
pathology, and radiology. Sessions totaled a maxi-
mum of 15h per week, and a minimum of 10h per
week of virtual sessions.

A survey composed of 15 questions was developed
by the program director, and the chief of residents
from the general surgery program of Tecnologico de
Monterrey, School of Medicine and Health Sciences.
After a literature review and remote discussions, the
most suitable questions were selected to evaluate the
use of virtual learning in our program before and dur-
ing the pandemic. Four surgical professors evaluated
the final version of the survey and agreed that the fi-
nal version of the questionnaire was clear and unam-
biguous. The survey was conducted exclusively in the
English language. Supporting data and answers are
available upon request from the corresponding au-
thor.

The survey was sent to all general surgery resi-
dents of a single academic general surgery program on
1November 2020 via e-mail with a cover letter and link
to access the survey on Google Forms (Google LLC,
Mountain View, CA, USA). Completed questionnaires
were received between 2 and 10 November 2020. Re-
sponders could answer the survey only once. Partic-
ipation in the survey was voluntary and anonymous
but demographic data including gender, age, and year
of residency were gathered. Questions were about the
perceived quality and utility of the virtual sessions; an-
swers were stratified into negative (disagree), neutral,
and positive (agree).

Data were analyzed in SPSS v25 (IBM, Armonk, NY,
USA). Kolmogorov–Smirnov tests were used to assess
normality of distribution of variables. Parametric con-
tinuous variables are expressed as means and stan-
dard deviations and were analyzed through t-student
and analysis of variance (ANOVA) where applicable,
using Tukey’s post hoc testing. Nonparametric con-
tinuous variables were tested using Mann–Whitney
U-test or Kruskall Wallis and expressed as medians
and ranges. Frequencies are reported as absolute
counts and percentages and were tested using either
Chi-square or Fisher’s exact. Academic grading in
our institution is based on a scale of 0–100, and it
is evaluated per semester (September–February, and
March–August), where a final exam of residents by
residency year (PGY) is individually taken (grade A),
and a mean score of all clinical sessions given by
each resident (grade B), having a total of two different
final grades. Grades from prepandemic performance
(September–February 2019) were compared with pan-
demic academic performance (March–August 2020)
through paired t-student testing.

A P value <0.05 was considered statistically signifi-
cant.

Results

Overall, 30 residents consented to participation, rep-
resenting 100% of residents enrolled in the program.
These were made up of 22 (73.3%) men and 8 (26.7%)
women. There were 6 (20.2%) residents per year (PGY
1–PGY 5). Mean resident age was 28.43± 2.12.
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Perception of virtual sessions

Overall, 23 (73.3%) residents agreed skills are needed
for effective online presentations being different
from face-to-face presentations and residents were
mostly neutral about online presentations being more
valuable academically than traditional presentations
(n= 16, 53.3%).

Over half of residents (n= 17, 56.7%) felt similar
academic performance during online sessions when
compared to the older model. Eight (26.7%) residents
believed that online presentations were of more value
than face-to-face presentations. Perceptions of the
level of organization of academic sessions increased
during the online model (n= 20, 66.7%); furthermore,
76.7% (n= 23) of residents agreed that it was easier to
understand the academic sessions during e-learning,
compared with the conventional model.

Twenty (66.7%) residents agreed it was easier to
attend sessions during the online model. Fourteen
(46.7%) residents reported their attendance to the ses-
sions increased, and 14 (46.7%) residents would pre-
fer this modality after the pandemic is over, with 8
(26.7%) being neutral about it. Half (n= 15, 50%) of
the residents believe their participation during ses-
sions increased and 14 (46.7%) residents believed the
academic level of these presentations is of a higher
academic level than before. Most residents (n= 18,
60.0%) agreed interpretation of imaging studies was
easier during online presentations. Residents’ per-
ception of ease of participation was split, as only 11
(36.7%) felt it was easier to participate, and 9 (30%)
remained neutral about it.

Fourteen (46.7%) residents felt equal fatigue com-
pared to the prior presentation model, while residents
were pretty split about their perceived burnout during
the pandemic, with 10 (33.3%) feeling less fatigued, 8
(26.7%) feeling equally and 12 (40.0%) feeling more
fatigued. Overall findings are displayed in Table 1.

Table 1 Survey of academic perception of virtual academic sessions from general surgery residents
Question Disagree

N (%)
Neutral
N (%)

Agreed
N (%)

Presentation skills are different for online presentations 3 (10.0) 5 (16.7) 22 (73.3)

Virtual sessions have been more useful for my training as a resident, than before 11 (36.7) 16 (53.3) 3 (10.0)

My academic performance has increased 6 (20.0) 17 (56.7) 7 (23.3)

Online presentations help me better understand the content of the session 10 (33.3) 12 (40.0) 8 (26.7)

Academic organization is better compared with before 4 (13.3) 6 (20.0) 20 (66.7)

I find it easier to attend online sessions 5 (16.7) 2 (6.7) 23 (76.7)

My attendance has increased 5 (16.7) 11 (36.7) 14 (46.7)

Online sessions should continue even after the pandemic is over 8 (26.7) 8 (26.7) 14 (46.7)

My participation in the sessions has increased 5 (16.7) 10 (33.3) 15 (50.0)

The academic level of the sessions is higher 8 (26.7) 8 (26.7) 14 (46.7)

I find it easier to see and evaluate image studies 6 (20) 6 (20) 14 (46.7)

It’s easier to participate during online sessions 10 (33) 9 (30) 11 (36.7)

I’ve felt more tired during online sessions 4 (13.3) 14 (46.7) 12 (40)

I’ve felt more tired during the pandemic 12 (40) 8 (26.7) 10 (33.3)

Academic performance

Virtual modelmean scores of grade Awas of 84.37± 6.76
and grade B of 90.00± 7.55, compared with the con-
ventional model mean scores of grade A of 88.16± 8.47
and grade B of 92.45± 7.95, which were not statically
different (P=0.76 and P= 0.212, respectively), thus,
suggesting the academic model has been effective
at blunting educational impacts that the pandemic
might have on resident learning.

Discussion

This cross-sectional online survey about virtual aca-
demic activities showed that residents are adapting
positively to the new method of learning since there
were more positive responses than negative ones.
During the pandemic, there was a switch to distance
learning, with Zoom being our preferred platform
for tele-education. It should be noted that our pro-
gram managed to maintain the teaching hours for
theoretical training at a satisfactory level because the
surgical training was dramatically decreased during
the pandemic due to the suspension of elective surg-
eries, as in most countries. Before the pandemic, due
to diverse clinical activities (e.g., local and interna-
tional rotations), the attendance of residents to most
sessions was low.

Higher-learning institutions have implemented vir-
tual learning to their curriculum since it is cost-effec-
tive, accessible, and flexible in terms of time and loca-
tion. The main interest in virtual education is the in-
teractive communication it permits. This method en-
ables instructors to receive immediate feedback from
participants, allowing them to adjust their presenta-
tions accordingly [5]. Two basic modules of virtual
learning exist: synchronous, which requires all par-
ticipants to be available at the same time, enabling
communication and interaction between the educator
and trainees, and asynchronous, where participants
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can access educational content at any time, attending
a web-based training course [6].

Some studies indicate that residents and medical
students who use e-learning programs are more sat-
isfied with their learning experience, compared with
those who use traditional teaching methods [7]. One
of the main reasons is that virtual learning platforms
allowed the learner to go through the content once
seen in a live session, to be accessed at any time,
at any speed, backward and forward, with increasing
flexibility and personalized lessons [8]. Furthermore,
virtual learning has been shown to have lower costs
due to reduced travel, reduced institutional infrastruc-
ture, and it gives the opportunity to cross borders by
inviting renowned experts in the field [9]. On the other
hand, an important limitation of virtual learning is
the technical problems faced during online activities,
such as requiring more data transmission than the
regular amount, with loss of connection or delay and
decrease of fluency reported. Another minor chal-
lenge is the necessity to obtain a suitable atmosphere
in the resident’s home, avoiding the many interrup-
tions that are usually not present in face-to-face pre-
sentations [7].

Essilfie et al. [10] who surveyed 168 orthopedic
surgical residents found a higher gratification with
e-learning compared with in-person learning and
found the former to be more beneficial to their daily
travel time. However, they felt they were more likely
to pay attention to in-person learning, as distrac-
tions might be more readily accessible. Likewise,
Machado et al. [11] reported the adversities of main-
taining focus and concentration while sitting in front
of a screen. In our study 53.3% of residents were
more positive about online presentations, reporting
that they are of more academic value than tradi-
tional ones. However, contrary to the aforementioned
studies, 76.7% of our residents reported not having
concentration issues and being able to better under-
stand the academic sessions by virtual learning.

Another benefit of virtual learning is that these ses-
sions have allowed residents to engage with surgeons
from other counties, with larger pools of experienced
tutors and geographic flexibility, as geographic influ-
ence has been shown to affect how surgeons approach
common problems [10, 12]. For example, in Mexico
there is no formal acute care and trauma surgery pro-
gram/curriculum. Thus, for a whole week, we had
online sessions, courses, and journal clubs, with an
acute care and trauma surgeon from San Francisco,
California. Technology has allowed us to bridge gaps
in knowledge, ultimately benefiting patients.

It is important to note that virtual learning does not
replace instructor-led teaching entirely. In surgery, di-
rect supervision at the place of work by a professor is
still required [9]. There are dynamic aspects that take
place during face-to-face interactions that cannot be
replicated virtually. Some of these aspects include
learning to publicly speak, maintaining eye contact

with the public, picking up nonverbal signs, and mea-
suring audience interest and engagement. Moreover,
the ability to network and the development of signifi-
cant relations are more likely to occur during face-to-
face sessions [10, 13].

A brief report published by Lara et al. [14] doc-
umented the novel use of a teleconference objective
structured clinical examination (teleOSCE) during the
current pandemic. The results of this study indicated
that for the 49 medical students who participated,
there was no difference in mean score (mean differ-
ence –1.1; 95% confidence interval [CI] –2.8 to 0.7;
p= 0.2) or failure (rate difference 2%; 95% CI –0.7 to
10.7%; p=0.06) between face-to-face and teleOSCEs.
They suggested that this form of assessment to be an
effective and reliable method of testing, which could
be explored further in the future. Likewise, in our
study when comparing mean scores between virtual
and face-to-face courses, we found no difference be-
tween them. We also think that e-learning has arrived
abruptly and has arrived to stay.

We believe our experience of transitioning to online
learning adds to the current evidence and may prove
useful to academic programs in similar situations. In
addition, advantages identified during the pandemic
are a worthwhile carryover to traditional education
once the pandemic is resolved.

There are several limitations to this survey study.
The number of respondents is relatively low and may
not be representative of the entire country. Nonethe-
less, academic activities between Mexican general
surgery programs vary, so making a multicenter-pro-
gram survey would be biased.

In conclusion, this study, to our knowledge, is
the first to survey general surgery residents about
the transition from a face-to-face curriculum to an
e-learning curriculum, and the first to compared ob-
jectively academic grade scores between both models.
The demonstrated effectiveness of the transition from
face-to-face academic activities to virtual activities
makes it a feasible tool for graduate medical educa-
tion programs to adjust to a virtual model. Institutions
should actively seek to adapt to situations, like the one
we are living in, to accelerate student learning. Future
study endeavors could assess attendings’/professors’
perceptions of e-learning and compared them with
the ones of the trainees.
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