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Summary
Background Soon after its appearance, the coro-
navirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2 (SARS-
COV-2) became a pandemic, with over 111 million
cases reported and 2.4 million deaths worldwide. Al-
though the focus of public health systems must lie on
patients’ care and treatment, SARS-COV-2 infection
has also affected surgical trainees in their academic
and professional development, causing significant
disruption in all forms of their training.
Methods The aims of this study were firstly to assess
the impact of SARS-CoV-2 on core surgical training,
regarding operative, educational and academic skills,
as well as the general effect on psychological status
and well-being of surgical trainees at a tertiary cen-
ter in Greece. All core surgical trainees (17) in the
general surgery department at the University Hospi-
tal of Patras were invited to participate in a voluntary
anonymous survey via printed questionnaires.
Results Junior trainees and senior surgical trainees
performed or assisted in almost 50% fewer cases in
the COVID era when compared with the period re-
ported before the virus. As far as courses, conferences
and exams attended by trainees are concerned, a sig-
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nificant reduction in numbers (six vs 35) before and
after the start of COVID-19 pandemic was apparent.
In all, 10 (62.5%) trainees felt that their confidence in
the operating theatre had been negatively impacted
by the pandemic, while four (25%) trainees felt signif-
icant stress levels as a result of the national lockdown.
Conclusions It is imperative for surgical educators to
design and implement new alternative ways to as-
sist surgical trainees in their education and also avoid
their undertraining during the pandemic.

Keywords Coronavirus · Education · Pandemic ·
SARS-COV-2 · Surgery

Introduction

In late December 2019, the coronavirus disease
2019 (COVID-19), caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), emerged in
Wuhan, China, and soon after its appearance became
a pandemic with over 111 million cases reported and
2.4 million deaths [1]. The World Health Organiza-
tion declared the disease a pandemic on 11 March
2020, having affected over 100 countries worldwide
[2]. Greece has already paid its toll with over 6000
deaths and thousands of hospital admissions, which
test the capability of the national health care system
every day.

Although the focus of public health systems must
lie on patients’ care and treatment, SARS-COV-2 in-
fection has also affected surgical trainees in their aca-
demic and professional development, causing signif-
icant disruption in all forms of medical training and
teaching [3]. Moreover, it seems that the pandemic
also has a major impact on the stress and anxiety lev-
els of health care professionals as well as young sur-
geons [4]. Some of the workforce, including consul-
tants and trainees, has been redeployed to acute-care
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COVID-19 units and a significant proportion is in self-
isolation due to suspicious symptoms or contact with
patients positive for COVID-19.

In Italy, COVID-19 has been shown to have a detri-
mental effect on the training of urology registrars.
The proportion of residents experiencing a severe
reduction (>40%) or complete suppression (>80%) of
training exposure ranged between 41.1% and 81.2%
for “clinical” activities, and between 44.2% and 62.1%
for “surgical” activities in a study of 351 patients
[5]. In the UK as well as in Greece, normal training
rotations have been suspended. There are few elec-
tive surgical theatre lists or clinics. Many educational
events, including conferences and examinations, have
been cancelled [6]. Problems and challenges that arise
through COVID-19 for surgical training and education
include cancellation of elective operations and dis-
ruption of elective operating room attendance, as well
as cancellation of advanced surgical training courses
and seminars. A lack interpersonal communications,
social distancing, lockdown and associated mental
health problems might contribute as major burdens
in the education of young doctors [7].

Inevitably, the COVID-19 pandemic has been a ma-
jor obstacle for the training process, with trainees
unable to achieve the competencies required for
their professional career. The current fear of gen-
erating a group of medical professionals under the
term the “COVID Generation”—professionals with-
out adequate and satisfactory training capabilities—is
a terrible scenario, which in turn will affect patients’
health even after the pandemic disappears. Taking
into account the reduction in practical training skills
and also the necessity to maintain social distancing,
many have suggested alternative methods to sup-
port the training of young doctors such as web-based
learning and participation in surgical simulation ses-
sions. Despite the fact that studies have highlighted
that there is no substitute for practical and hands-on
experience, such alternative means might be the ideal
tool for continuous learning for the time being [8, 9].

The aims of this study were firstly to assess the im-
pact of SARS-CoV-2 on core surgical training, regard-
ing operative, educational and academic skills, as well
as the general effect on the psychological status and
wellbeing of surgical trainees at a tertiary center in
Greece.

Methods

Study design

The study was approved by the institutional research
ethics committee before the investigation was started
and has been conducted in accordance with the prin-
ciples set out in the Declaration of Helsinki. Trainees
in the general surgery department at the University
Hospital of Patras were invited to anonymously and
voluntarily complete a survey designed by the authors

and collected on the 30th of November 2020. The sur-
vey consisted of 40 paper-printed questions regarding
trainee demographics and years of training, operative
cases performed or assisted, general surgical activ-
ity in the surgical department and emergency room
department, confidence, academic activities, courses
and conferences, exams and finally sickness and sense
of wellbeing. Written permission was granted by the
chief of the surgical department to conduct the study.
Trainees were given the opportunity to decline or an-
swer the number of questions they wanted. The pur-
pose of the study was explained in detail and, through
an invitation email, permission given for the anony-
mous results to be used in the current study.

Statistical analysis

Association between categorical variables was as-
sessed using Chi-squared test. We considered a P<0.05
as statistically significant. All statistical analysis
was performed using Statistical Package for Social
Sciences (SPSS) version 16 for Windows (SPSS Inc,
Chicago, IL).

Results

Study population

Of the 17 general surgery trainees sent the online sur-
vey, 16 (94.1%) responded. A 6-year training period is
obligatory in order to complete general surgery res-
idency programs in the Greek National Health Care
System. Three of 16 were in their first year of training
and four of 16 in their fourth year. A total of 95% were
in the age group between 24–30 years and 5% were
31–35 years old. Two (12.5%) of the trainees were
married and lived with a spouse. Fig. 1 depicts the
number of trainees based on their years of surgical
training.

Number of operations performed or assisted

In Fig. 2, the number of operations performed based
on years of training (1–2, 2–4, 4–6) in 4-month periods
before and after the start of the COVID-19 pandemic

Fig. 1 Surgical trainees based on their years of training
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Fig. 2 Number of opera-
tions performed based on
years of training in 4-month
periods before and after the
start of COVID-19

are presented. Junior trainees (1–2 years) and senior
trainees (4–6 years) performed almost 50% fewer cases
in the COVID era, when compared with the period
reported before the virus. The same figure (a 50%
reduction) appears for junior doctors in operations
as assisting surgeons, while senior doctors assisted in
37 cases during the pandemic and in 90 before the
pandemic (Fig. 3).

Courses, conferences and exams

As far as courses, conferences and exams are con-
cerned, Fig. 4 shows a significant reduction (six vs 35)
before and after the start of COVID-19 pandemic.
Since the pandemic, eight (50.0%) trainees had not
attended any teaching, while five (31.2%) had their
teaching re-delivered by webinars. Three (18.7%)
trainees had their pre-booked courses, conferences or
exams cancelled due to the national lockdown.

Fig. 3 Number of oper-
ations assisted based on
years of training in 4-month
periods before and after the
start of COVID-19

Academic activity: scientific writing

Despite the fact that 13 (81.2%) trainees did not re-
port progress in their surgical portfolio in the SARS-
CoV-2 era, 10 (62.5%) managed to write and publish
more scientific papers compared with the time period
before the virus. This is probably the result of reduced
workloads during the pandemic.

Confidence levels

In all, 10 (62.5%) trainees felt that their confidence in
the operating theatre had been negatively impacted
by the pandemic, while five (31.2%) felt no difference
(Fig. 5). As far as managing acutely ill and trauma pa-
tients as well as perioperative management are con-
cerned, almost 50% of trainees answered that their
confidence was lower compared with the time period
before the disease started.
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Fig. 4 Change in courses,
conferences and exams at-
tended before and after the
start of COVID-19

Fig. 5 Change in confi-
dence in clinical practice
before and after the start of
COVID-19

Stress, anxiety levels and wellbeing

Four (25%) trainees felt significant stress levels as a re-
sult of the national lockdown. Interestingly enough,
despite the fact that their workload had reduced,
three (18.7%) felt completely burned out. A total of
15 (93.7%) answered that they had grave concerns
about not being sufficiently competent as consultant
surgeons due to the lack of adequate training during
the pandemic. Fortunately, none of the trainees has
been infected by the virus to date.

Discussion

The global COVID-19 pandemic has created unprece-
dented disruption to the surgical training of residents
throughout the world. Various scientific committees
are attempting to develop new strategies and pro-
grams to address this problem that puts the young
generation of doctors at risk [10, 11]. Non-emergency

operative experience has been severely impacted and,
to a lesser extent, experience in emergency cases. The
present study highlights the impact of the pandemic
on a tertiary hospital in Greece that covers a popu-
lation of about 1,200,000 people. The survey results
are indicative of not only the impact on the training
and education of young surgical trainees, but also of
the impact on their confidence and stress levels. This
agrees with the findings of other investigators in pub-
lished studies from several countries [12–14].

The American College of Surgeons and the Royal
College of Surgeons of England both recommend that
non-emergency procedures be delayed, except oper-
ations in cancer patients [15]. Limiting the perfor-
mance of elective clinical cases protects patients from
in-hospital viral transmission and makes wards and
critical care beds available for possible upsurges in
the numbers of SARS-CoV-2 cases. As such, surgi-
cal trainees do not have the opportunity for exposure
to cases and operations in which they could be in-
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volved in a non-pandemic era. This study demon-
strates that young surgeons assist or perform almost
50% fewer operations when compared to their prac-
tice before COVID. Also apparent and alarming is the
fact that not only their operative skills, but also their
academic skills are lacking due to the restriction mea-
sures. Conferences and seminars are reduced in num-
bers and only available online. Moreover, stress levels
that are closely associated with the mental health of
young doctors are seriously affected—a situation that
might pose a serious threat for social interaction in
our communities.

It is imperative for surgical educators to design
and implement new alternative ways to assist surgical
trainees in their education. The use of technology
could be of great importance to this end, with online
platforms a major tool for their continuous learning.
Homemade laparoscopic simulators could represent
an important tool for the ongoing improvement of
practical skills [9]. Trainers must provide trainees
with academic opportunities that continue despite
COVID-19, such as virtual conferences, which could
be important in addressing the perception that access
to academia has decreased [12, 16, 17]. Needless to
say, educators should show flexibility in terms of the
young surgeons’ completion of their portfolios. Psy-
chological support must also be provided for junior
health care professionals experiencing stress during
this period [18].

In a country like Greece, in a status post-major eco-
nomic crisis with a depleted workforce and an increas-
ing number of young scientists emigrating to other
countries at a time when more workforce is required,
this situation may become deleterious for the national
health care system. It is true to say that the problem
of young surgeons’ inadequate education is a global
issue and it is the duty of surgical educators to change
the way training has traditionally been delivered and
to help shape the future of medical education [19, 20].

This study, although limited by its descriptive na-
ture, describes and suggests possible solutions to the
health care problem that has evolved during the pan-
demic. Although the number of participants is lim-
ited, the results agree with existing evidence in the
medical literature. There was sufficient time for re-
spondents to have observed the changes that were
apparent in this study. Moreover, given the fact that
restriction measures were still in place at the time of
administering the questionnaire, recall bias is signifi-
cantly reduced.

Although it is not possible to assess the long-term
results of the COVID-19 pandemic on the surgical
training and education of young doctors, the present
study, which is in agreement with other published
studies, highlights the alarming nature of this prob-
lem in surgical practice. It is essential to maintain
the integrity of surgical training, thereby protecting
trainees while at the same time ensuring the sustain-
ability of health system workforces.

As surgical specialties are largely dependent on
hands-on experience, it is of great importance to
implement new ways of learning practical skills. In
addition, despite the fact that many academic pro-
grammes are now conducted virtually, there are other
aspects of training, such as ward rounds, for which it
would be relatively difficult to find a suitable substi-
tute. In the same way that our existence during this
pandemic relies on medical science, every health care
system relies on their young doctors.
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