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ABSTRACT

BACKGROUND: In the last year and a half, the COVID-19 pandemic has put great pressure on the healthcare systems of many countries, Italy
included, leading to a reorganization of hospital activities and a dramatic reduction in surgical activity. Our study aimed to evaluate, from a quan-
titative and qualitative perspective, the impact of this reduction on the formation of surgery residents at the Academic Hospital of Udine.

METHODS: We compared the resident’s surgical activity during the pandemic year (March 2020-2021) with the one during the pre-pandemic
year, declining the surgical procedures by timing, type, and complexity and categorizing the residents by postgraduate year (PGY) and surgical
role.

RESULTS: Our analysis highlighted how the main reductions occurred in the elective and medium complexity surgery due to the procrastination
of benign pathologies such as hernias, cholelithiasis, and hemorrhoids, which also appeared to be the more frequent cases where the residents
are first operators. On the other hand, the residents of the last PGY still maintained a good exposure to neoplasm and high complexity interven-
tions, which are cardinal aspects in the last year of formation.

CONCLUSIONS: These results mostly confirmed the critical points noted by the resident surgeons themselves, highlighting however the specific
impact on different PGY and surgical activities, offering a starting point to better understand how to challenge the negative effect that the COVID-

19 pandemic has had on the surgical resident formation.
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Introduction
The COVID-19 pandemic severely impacted all healthcare
activities, particularly surgical residency training.

Italy was the first Western country to be severely affected by
COVID-19. The first cases were identified in 2 Chinese tour-
ists and confirmed by the Superior Institute of Health on
January 30, 2020. However, the first indigenous case was recog-
nized on February 21, 2020, in Lombardia in the north of
I'cally.1

With the rapid worsening of the pandemic situation, the
council of ministers emanated a series of decrees-laws contain-
ing restrictive and increasing measures until the definition of
the nation lockdown in date 9 March further reinforced with
the following decree of 22 March 2020.%° In the following
months, there was a phase of relaxation of restrictive measures
starting from the end of May and throughout the summer
(phase 2) which was followed by a new restrictive phase in

October due to a recrudescence of the pandemic situation.*’

This period lasted until May 2021 when the vaccine campaign
began to have its first effects, with a significant decrease in cases
of infections and deaths.

Until the beginning of the pandemic period, the national
health system undertook a series of structural actions to
respond to the incredible criticality related to the spread of
COVID-19. Specifically in the surgical field, in the absence
of certain recommendations or guidelines, already in the first
weeks after the start of the epidemic were a series of empirical
decisions that, corrected and implemented in the following
months, have defined the surgical care activities in our surgical
department of the Academic Hospital of Udine but in general
throughout all the country.

As reported in a previous report, the decisions taken in
our department have concerned the safety of surgical staff
and patients, the redefinition of care pathways, the indica-
tions for surgery, and the management of the operating
room.
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In general, the main effect of these decisions was a dramatic
reduction in surgical activity throughout the first year of the
pandemic.

At the same time, the University of Udine, as well as those in
the rest of Italy, has suspended all in-person activities, replacing
them with remote training. In detail, all university frontal train-
ing activities in the medical and health field have been blocked,
with a concurrent (sometimes complete) restriction on the
attendance of teaching hospitals. Only postgraduates have con-
tinued to attend their clinical training programs. Also, from this
point of view, these arrangements are extended throughout the
first year of the pandemic.

This study aims to evaluate, with quantitative and qualitative
methods, the impact of the first year of the pandemic
COVID-19 on general surgery residents’ training at the
Academic Hospital of Udine. The main outcome evaluated is
the amount of loss in surgical activity during the first year of

the COVID-19 pandemic as compared to the previous year.

Methods

Surgical procedures performed by residents in training at the
Unit of general surgery at Udine Hospital in the first year of
the pandemic COVID-19 (March 9, 2020, to March 8,
2021) were reviewed using the institutional electronic database.
The same was done for the previous year (March 9, 2019, to
March 8, 2020) to have a comparison with a temporally
similar period but representative of the pre-pandemic phase.
In Italy, until this year, the residency training program was
structured over 5 years.

Table 1. Comparison of surgical activity and its features (type of
operator, admission, pathology, and complexity) between the
pre-COVID and COVID period for all the residents.

All PGYs

Pre-COVID-19 COVID-19

Mean + SD

Mean + SD

Number of procedures 347.6 (97.7) 144.6 (60.6) .0001
First operator 100.6 (29.2) 324 (15.2) .0001
Second operator 154.1 (41.0) 64.6 (30.2) .0001
Other operator 91.4 (54.0) 47.6 (23.8) .0125
Elective procedures 295.1 (86.5) 118.3 (49.1) .0001
Urgency procedures 45.2 (21.4) 26.4 (16.0) .0143
Benign pathology 204.8 (75.1) 66.5 (27.8) .0001
Malign pathology 142.6 (69.1) 78.1 (36.8) .0059
High complexity 71.9 (29.0) 35.8 (12.7) .0005
Medium complexity 125.4 (36.6) 52.7 (26.1) .0001
Low complexity 150.1 (53.6) 46.9 (26.5) .0001

PGY: postgraduate year.

Each PGY corresponds to a job description that identifies
the degree of autonomy and the type of procedures that the
trainee surgeon can perform. The autonomy and complexity
of procedures increase each year, ensuring a high degree of
security.7 In our program, the first PGY is mainly of clinical
type regarding the management of the surgical patient while
in PGY 3 and 4, the residents carry out their clinical/surgical
activity at the different hospitals of the regional network. In
the first pandemic year, this was disregarded due to the inability
to move from one hospital to another.

To have homogeneous data, we considered, as inclusion cri-
teria, the total surgical activity carried out by residents of all
years in the 2 periods analyzed and then that performed only
by residents of PGYs 2 and 5, excluding that referred to
PGYs 1 and 3-4 for the reasons mentioned above. Surgical pro-
cedures were declined by timing (election or emergency), type
of pathology (benign or malignant), and complexity (low,
medium, and high). The latter was described using the classifi-
cation of Gelmini-Saviano, nationally referenced for general
surgery residency programs.® The same surgical procedure
was attributed to all residents present in the surgical team
about their role. Residents were categorized according to the
role they played in each procedure: first operator (performed
the procedure), second operator (helped the attending or
another resident), and another operator (scrubbed on the oper-
ating table as a third or fourth surgeon).

As regards the ethical aspects, all methods were carried out
by the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2008. We specify
that this study did not require our Institutional Review Board
approval or patient informed consent because no patient data
has been collected and it has been conducted as an internal ana-
lysis of the General Surgery Department and Simulation
Center performance.

Statistical analysis

Data collected from institutional databases were included in an
Excel spreadsheet anonymously and in aggregate form. All ana-
lyses were performed with the statistical software SPSS, V.20.
To describe the surgery training activity of the residents
before and during the period of the COVID-19 emergency,
and mean and standard deviations were calculated for each vari-
able under study. Subsequently, the #-test was used to compare
the variables” averages of the 2 periods (pre- and
post-COVID-19). Statistical significance was set at a P value
<.05.

Results

In the pandemic period examined, the trainee physicians
present in the general surgery unit of the Academic Hospital
of Udine were assigned to 2281 procedures compared with
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5248 in the previous year (in a total of 1545 vs 989 surgical pro-
cedures performed in our department, respectively). The resi-
dents present were a total of 14 in the pandemic restriction
year and 15 in the index year, while in the 2 PGYs (2 and 5)
considered there were 4 for each year in both periods. The com-
parison of the activity performed by all residents present in the
COVID-19 and Pre-COVID-19 period, declined by several
interventions, the surgical role of the individual resident, type
of intervention, type of pathology, and complexity of the pro-
cedure is shown in Table 1. The same data for the 2 years con-
sidered, PGY 2 and 5, are collected in Tables 2 and 3,
respectively. We have not considered in differentiating
between open and minimally invasive (MIS) procedures
because of the related high risk of bias due to the large variety
of surgical activities included in the study.

Discussion

This study aims to estimate the impact of the first year of the
pandemic COVID-19 on the surgical activity of general
surgery residents at the Academic Hospital of Udine. As
major limitations, we have to report the impossibility to
perform a sample size/power analysis in this study and the
still present individual variability in each resident surgical
activity.

The drastic decrease in hospitalizations, the cancellation of
elective nonurgent cases, and the simultaneous reduction of
patients presenting in an emergency are typical aspects of the
surgical field. These factors, in the first year of the
COVID-19 pandemic, have negatively and significantly
affected the surgical activity of trainees. This evidence confirms

Table 2. Comparison of surgical activity and its features (type of
operator, admission, pathology, and complexity) between the
pre-COVID and COVID period for PGY 2 residents.

Pre-COVID-19 COVID-19

the data of a national survey, where respectively 61% and 34% of
physicians in postgraduate training declared a significant reduc-
tion or the complete interruption of surgical activities.” Until
now, this trend has been mainly investigated qualitatively,
without really quantifying its impact on residents’ surgical
activity.'>™* Many of the contributors also privileged specula-
tion regarding the impact of the pandemic on the mental
state of trainees by remarking on their state of anxiety, appre-
hension at being infected, or failure to obtain the necessary
skills for acquiring a future job position.9’14’15

Regarding the complexity of the interventions, in this study,
the greatest reduction has involved the ones of low and medium
complexity. These interventions have been usually related to
benign pathologies (hernias, cholelithiasis, and hemorrhoids)
and have been more frequent in cases where the resident has
been the first operator. The negative impact of the pandemic
on the exposure to surgery of benign pathologies of trainees is
one of the critical points noted by the resident surgeons
themselves.®

The continuous reduction of surgical cases, related to the
COVID-19 emergency, should be a starting point of reflection
on how to improve the surgical learning curve of residents. This
would be fundamental to ensure their required degree of auton-
omy at the end of the program. Chief residents who came out in
the pandemic year had already reached the number of surgeries
needed to finish the program, but this would be more complex
for early-year trainers who do not yet have a large case mix.
However, it is interesting to observe that the residents of the
last year of specialty training still maintained a good exposure
(not statistically significant compared to the previous year) to

Table 3. Comparison of surgical activity and its features (type of
operator, admission, pathology, and complexity) between the
pre-COVID and COVID period for PGY 5 residents.

Pre-COVID-19 COVID-19

Mean + SD

Mean + SD

Number of procedures 462.3 (16.5) 209.0 (12.4) .0001
First operator 110.0 (7.0) 43.5 (9.9) .0001
Second operator 197.8 (14.3) 95.8 (7.4) .0001
Other operator 154.8 (7.6) 69.8 (4.3) .0001
Elective procedures 397.5 (18.6) 168.5 (11.8) .0001
Urgency procedures 64.3 (4.1) 40.5 (5.1) .0004
Benign pathology 245.8 (23.1) 90.5 (13.7) .0001
Malign pathology 216.0 (12.5) 118.5 (17.9) .0002
High complexity 96.0 (11.2) 36.0 (9.1) .0002
Medium complexity 169.8 (13.5) 76.8 (7.0) .0001
Low complexity 196.0 (24.5) 63.8 (37.9) .0019

PGY: postgraduate year.

Mean + SD Mean + SD

Number of procedures 295.3 (93.7) 87.0 (50.1) .0132
First operator 116.0 (48.5) 28.8 (21.3) .0290
Second operator 141.5 (50.4) 36.0 (21.2) .0179
Other operator 38.0 (9.4) 22.3 (11.8) .0849
Elective procedures 229.8 (90.2) 76.3 (48.2) .0335
Urgency procedures 40.5 (7.0) 10.8 (6.4) .0008
Benign pathology 232.5 (88.1) 40.0 (25.9) .0180
Malign pathology 62.8 (27.9) 47.0 (28.5) 4599
High complexity 45.0 (20.4) 27.0 (15.3) 2116
Medium complexity 104.0 (29.5) 26.8 (18.5) .0066
Low complexity 146.3 (71.2) 33.3 (24.7) .0595

PGY: postgraduate year.
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neoplasm and high complexity interventions, which are the car-
dinal aspects of this year’s resident training. This underlined
the intent on the part of the academic body in seeking to spe-
cialize surgeons with the necessary skills to acquire a working
position, even at the risk of a further reduction of younger resi-
dents’ activity. All of this is in the hope of a normalization of
the health care system in the coming months and thus a recov-
ery of the activities not done by the junior residents of the early
years.

In the absence of guidelines or specific recommendations
regarding how to reorganize postgraduate surgical education,
efforts have been made to maintain a high quality of surgical
education while respecting the safety of learners, educators,
and patients."”

The negative effect on postgraduate surgical training is not
only related to the reduction of surgical activity but also the
reduction of working hours with significant decreases in clinical
activity in the department and ambulatory. In our department,
the residents have been involved in a weekly schedule with a
reduction of about 30% of their working time, in agreement
with the academic staff, motivated by the reduction of activity
and to reduce their exposure to COVID-19. At the same
time, the possibility of rotation in different hospitals was can-
celed. Also, the limitation of access to operating rooms to
only essential staff, in particular for the trainees, was a further
limitation to attending, observing, and assisting.'® The suspen-
sion of face-to-face meetings, lectures, and scientific congresses
has been quick, at least in part, replaced by the use of online
educational meetings on virtual platforms (conferences, webi-
nars, and journal clubs) as already described in other surgical
disciplines.'?® Certainly, a modality that has revealed many
positive potentials and that can be useful also in the future.”!

Regarding possible bias in this study, we have to mention the
difficulty in comparing the surgical training of 2 subsequent
PGYs due to the differences in resident group number and
due to the subsequent variation in the daily organization of
the activities. However, this confounding factor has been mini-
mized by selecting 2 index PGYs with almost the same charac-
teristics in the 2 years. Another aspect is that our academic
context cannot be perfectly compared to other surgical
schools (in terms of the number of residents, type of access to
the OR, timetable organization, etc), given the fact that each
academic hospital has its particularities.

Conversely, in the next future, training programs will need
to take into account the reduced acquisition of skills by physi-
cians in training due to the training deficit caused by pandemic
restrictions, modifying existing curricula, and implementing
operating room activity to maintain the high quality of training
p1rogratms.22’23

An alternative method of training, normally complementary
to the activity in the operating room, is the use of simulation
that, in our institution, we have implemented during the pan-
demic period in all surgical training progmms.24 Simulation

in surgery is very useful in particular for novices for the acqui-
sition of basic skills for both traditional and laparoscopic
surgery. In this regard, as it has been well documented, in the
first year of the pandemic there was a reduction of laparoscopic
surgery both as a consequence of the cancellation of many cases
of benign pathology but also because, especially at the begin-
ning, it was considered at high risk due to the possible contam-
ination by aerosols.® This has resulted in additional difficulty
for residents to build up a case mix in minimally invasive
surgery.

The training activity in the cadaver lab, when present, is
valuable training support for residents with advanced skills. In
these months of the pandemic, at the simulation center of our
university, the possibility to develop an activity of preoperative
surgical planning using software with 3D reconstructions from
CT and MRI and 3D printing has increased. On one hand, it’s
an activity with a strong educational result while on the other
hand, It has a safety impact on the patient. Certainly, the pan-
demic period has increased the awareness of the role that tech-
nology, teleconferences, telemedicine but also augmented
reality, and mixed reality, can have in the immediate and
future in surgical training, especially in case of reduction of
activity or you have to observe rules of distamcing.zs’26
Interesting in this regard is the concept of surgical Kkits,
simple trainers to use at home to develop or maintain some
basic skills for junior residents, or the development of operating
room simulation platforms always accessible from home to pro-
gress more advanced skills.>”?8 In our Institution, we have con-
centrated our work in re-establishing quick and safe access to
our Simulation Center, in order to provide a continuous stand-

ard to the training program.*’

Conclusion

The first year of the COVID-19 pandemic has certainly had an
important and negative impact on the surgical activity of
general surgery residents, both from a qualitative and a quanti-
tative point of view. Since it was impossible to give a univocal
answer at the national and international level to this situation,
the single academic boards have tried to ensure their valid train-
ing path despite the large reduction of surgery cases and the
variability of the pathologies to be treated. Ensuring attendance
on the ward and in the operating room, even if with significant
reductions in hours, raising the level of safety for residents to
reduce contaminations, and introducing new forms of learning
such as simulation and activation of distance education plat-
forms have generally been the common steps in the different
academic contexts. Shortly, hoping for a return to normality
supported by vaccination plans, a revision of postgraduate train-
ing paths shared among the various scientific societies of refer-
ence is probably desirable. The use and enhancement of new
training strategies based on the use of new technologies,
whose introduction has been accelerated by the critical issues
related to the pandemic, cannot be abandoned for a return to
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the past. Simulation, smart education, web platforms, and aug-
mented and immersive reality will not be able to replace learn-
ing in the operating room but will be complementary to it in a
new postgraduate general surgery training curriculum.

Abbreviations

PGY: postgraduate year

CT: computed tomography
MRI:  magnetic resonance imaging
Acknowledgements

The authors have no acknowledgments to report.

Author’s Contribution

VB, PPB, DM, and RQ_have provided the same contribution
in terms of conceptualization, data curation, data analysis,
investigation, methodology, writing, and reviewing. All
authors have read and approved the manuscript.

Ethics Approval and Consent to Participate

This study did not require our Institutional Review Board
approval or patient consent because no patient data has been
collected and it has been conducted as an internal analysis of
the General Surgery Department and Simulation Center per-
formance. All methods were carried out by relevant guidelines
and regulations.

Consent for Publication
Not applicable.

Availability of Data and Materials

The datasets generated during and/or analyzed during the
current study are available on specific and motivated request
to the corresponding author and will be provided from the
G2 Clinico® repository by Insiel® (no permanent online link
available).

ORCID iDs

Pier Paolo Brollo
Davide Muschitiello
7388

https://orcid.org/0000-0001-5943-9737
https://orcid.org/0000-0001-8206-

REFERENCES

1. Istituto superiore di Sanitd. Focolaio di infezione da nuovo coronavirus
SARS-CoV-2: la situazione in Italia [Superior Institute of Health. Outbreak of
new SARS-CoV-2 coronavirus infection: the situation in Italy.]. Updated
September 15, 2021. Accessed September 15, 2021. https:/www.epicentro.iss.it/
coronavirus/sars-cov-2italia.

2. Gazzetta ufficiale della Repubblica Italiana. Ulteriori disposizioni attuative del
decreto legge 23 febbraio 2020, n. 6, recante misure urgenti in materia di conteni-
mento e gestione dell’emergenza epidemiologica da covid-19, applicabili sull’intero
ter 2020 [Official Gazette of the Italian Republic. Further implementing provisions
of the decree law 23 February 2020, n. 6, containing urgent measures regarding the
containment and management of the epidemiological emergency from covid-19,
applicable throughout the ter 2020].

3. Ulteriori disposizioni attuative del decreto-legge 23 febbraio 2020, n. 6 recante
misure urgenti in materia di contenimento e gestione dell’emergenza epidemiologica

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

da COVID-19 [Further implementing provisions of the decree-law 23 February
2020, n. 6 containing urgent measures regarding the containment and management
of the epidemiological emergency from COVID-19.]. (20A01522) (GU SG n. 5. del
08-03-2020).

Disposizioni attuative del decreto-legge 25 marzo 2020, n. 19, recante misure
urgenti per fronteggiare I’emergenza epidemiologica da COVID-19, e del decreto-
legge 16 maggio 2020, n. 33 recante ulteriori misure urgenti per fronteggiare 1’emer-
genza epidemiologica da C-19 [Implementing provisions of the decree-law of 25
March 2020, n. 19, containing urgent measures to deal with the epidemiological
emergency from COVID-19, and the decree-law of 16 May 2020, no. 33 containing
further urgent measures to deal with the epidemiological emergency from C-19].
(20A02717) (GU SG n. 12. del 17-05-2020).

DECRETO DEL PRESIDENTE DEL CONSIGLIO DEI MINISTRI 13
ottobre 2020 Ulteriori disposizioni attuative del decreto-legge 25 marzo 2020,
n. 19, convertito, con modificazioni, dalla legge 25 maggio 2020, n. 35, recante
«Misure urgenti per fronteggiare 1’emergen recante «Ulteriori misure urgenti per
fronteggiare 1’emergenza epidemiologica da C-19» [DECREE OF THE
PRESIDENT OF THE COUNCIL OF MINISTERS 13 October 2020
Further implementing provisions of the decree-law of 25 March 2020, n. 19, con-
verted, with modifications, by the law 25 May 2020, n. 35, bearing “Urgent measures
to deal with the emergency bearing” Further urgent measures to deal with the epi-
demiological emergency from C-197].

Bresadola V, Biddau C, Puggioni A, et al. General surgery and COVID-19: review
of practical recommendations in the first pandemic phase. Surg Today.
2020;50:1159-1167. d0i:10.1007/500595-020-02086-4

Bresadola V, Pravisani R, Pighin M, et al. Clinical strategies to aim an adequate safety
profile for patients and effective training for surgical residents: the laparoscopic chole-
cystectomy model. Ann Med Surg. 2016;11:58-61. doi:10.1016/j.amsu.2016.09.006
Classificazione degli interventi chirurgici per complessita. Raggruppamento sistema-
tico per apparati e distretti corporei [Classification of surgical interventions by com-
plexity. Systematic grouping by body systems and districts], Revisione R.Gelmini,
M.Saviano 24/12/2011, Emilia U degli S di M e R.

Pertile D, Gallo G, Barra F, et al. The impact of COVID-19 pandemic on surgical
residency programmes in Italy: a nationwide analysis on behalf of the Italian polyspe-
cialistic young surgeons society (SPIGC). Updates Surg. 2020;72(2):269-280.
doi:10.1007/s13304-020-00811-9

Yiasemidou M. The impact of COVID-19 on surgical training: the past, the present
and the future. Indian ] Surg. Published online June. 2021;12. doi:10.1007/
$12262-021-02964-2

Dedeilia A, Sotiropoulos MG, Hanrahan JG, et al. Medical and surgical education
challenges and innovations in the COVID-19 era: a systematic review. In Vivo
(Brooklyn). 2020;34:1603-1611. doi:10.21873/invivo.11950

Ferrario L, Maffioli A, Bondurri AA, et al. COVID-19 and surgical training in Italy:
residents and young consultants perspectives from the battlefield. 4m [ Surg.
2020;220(4):850-852. doi:10.1016/j.amjsurg.2020.05.036

James HK, Pattison GTR. Disruption to surgical training during COVID-19 in the
United States, United Kingdom, Canada, and Australasia: a rapid review of impact and
mitigation efforts. ] Surg Educ. 2021;78(1):308-314. doi:10.1016/j jsurg.2020.06.020
Blanco-Colino R, Soares AS, Kuiper SZ, et al. Surgical training during and after
COVID-19. Ann Surg. 2020;272(1):24—e26. doi:10.1097/SLA.0000000000003929
Collins C, Mahuron K, Bongiovanni T, et al. Stress and the surgical resident in the
COVID-19 pandemic. ] Surg Educ. 2021;78(2):422-430. doi:10.1016/jsurg.2020.07.031
Hennessy O, Fowler AL, Hennessy C, et al. COVID 19 and surgical training: Carpe
Diem. Br J Surg. 2020;107(12):¢591. doi:10.1002/bjs.12032

Gallo G, Trompetto M. The effects of COVID-19 on academic activities and sur-
gical education in Italy. J Investig Surg. 2020;33(7):687-689. doi:10.1080/
08941939.2020.1748147

Bambakidis NC, Tomei KL. Impact of COVID-19 on neurosurgery resident train-
ing and education. J Neurosurg. 2020;133(1):10-11. doi:10.3171/2020.3.J]NS20965
Pelargos PE, Chakraborty A, Zhao YD, et al. An evaluation of neurosurgical resi-
dent education and sentiment during the coronavirus disease 2019 pandemic: a
north American survey. World Neurosurg. 2020;140:¢381-¢386. doi:10.1016/j.
wneu.2020.05.263

Figueroa F, Figueroa D, Calvo-Mena R, et al. Orthopedic surgery residents’ percep-
tion of online education in their programs during the COVID-19 pandemic: should
it be maintained after the crisis? Acta Orthop. 2020;91(5):543-546. doi:10.1080/
17453674.2020.1776461

Stambough JB, Curtin BM, Gililland JM, et al. The past, present, and future
of orthopedic education: lessons learned from the COVID-19 pandemic.
J Arthroplasty. 2020;35(7):S60-S64. doi:10.1016/j.arth.2020.04.032

Davis CE, Hayes L, Dent N, et al. Impact of COVID-19 on surgical training. Br J
Surg. 2021;108(5):¢199-¢200. doi:10.1093/bjs/znab057

ElHawary H, Salimi A, Alam P, et al. Educational alternatives for the maintenance
of educational competencies in surgical training programs affected by the
COVID-19 pandemic. J Med Educ Curric Dev. 2020;7:238212052095180. doi:10.
1177/2382120520951806


https://orcid.org/0000-0001-5943-9737
https://orcid.org/0000-0001-5943-9737
https://orcid.org/0000-0001-8206-7388
https://orcid.org/0000-0001-8206-7388
https://orcid.org/0000-0001-8206-7388
https://www.epicentro.iss.it/coronavirus/sars-cov-2italia
https://www.epicentro.iss.it/coronavirus/sars-cov-2italia
https://www.epicentro.iss.it/coronavirus/sars-cov-2italia
https://doi.org/10.1007/s00595-020-02086-4
https://doi.org/10.1007/s00595-020-02086-4
https://doi.org/10.1007/s00595-020-02086-4
https://doi.org/10.1007/s00595-020-02086-4
https://doi.org/10.1016/j.amsu.2016.09.006
https://doi.org/10.1007/s13304-020-00811-9
https://doi.org/10.1007/s13304-020-00811-9
https://doi.org/10.1007/s13304-020-00811-9
https://doi.org/10.1007/s13304-020-00811-9
https://doi.org/10.1007/s12262-021-02964-2
https://doi.org/10.1007/s12262-021-02964-2
https://doi.org/10.1007/s12262-021-02964-2
https://doi.org/10.1007/s12262-021-02964-2
https://doi.org/10.1007/s12262-021-02964-2
https://doi.org/10.21873/invivo.11950
https://doi.org/10.1016/j.amjsurg.2020.05.036
https://doi.org/10.1016/j.jsurg.2020.06.020
https://doi.org/10.1097/SLA.0000000000003929
https://doi.org/10.1016/j.jsurg.2020.07.031
https://doi.org/10.1002/bjs.12032
https://doi.org/10.1080/08941939.2020.1748147
https://doi.org/10.1080/08941939.2020.1748147
https://doi.org/10.3171/2020.3.JNS20965
https://doi.org/10.1016/j.wneu.2020.05.263
https://doi.org/10.1016/j.wneu.2020.05.263
https://doi.org/10.1080/17453674.2020.1776461
https://doi.org/10.1080/17453674.2020.1776461
https://doi.org/10.1016/j.arth.2020.04.032
https://doi.org/10.1093/bjs/znab057
https://doi.org/10.1177/2382120520951806
https://doi.org/10.1177/2382120520951806

6 Journal of Medical Education and Curricular Development
24.  Zingaretti N, Contessi Negrini F, Tel A, et al. The impact of COVID-19 on plastic 27. Okland TS, Pepper J-P, Valdez TA. How do we teach surgical residents in the
surgery residency training. AESTHETIC Plast Surg. 2020;44:1381-1385. doi:10. COVID-19 era? J Surg Educ. 2020,77(5):1005-1007. doi:10.1016/j.jsurg.2020.05.030
1007/500266-020-01789-w 28.  McKechnie T, Levin M, Zhou K, et al. Virtual surgical training during COVID-19:
25. Pears M, Yiasemidou M, Ismail MA, et al. Role of immersive technologies in operating room simulation platforms accessible from home. 4nn Surg. 2020;272(2):
healthcare education during the COVID-19 epidemic. Scorz Med J. e153-e154. doi:10.1097/SL.A.0000000000003999
2020;65(4):112-119. doi:10.1177/0036933020956317 29. Biddau C, Tel A, Brollo PP, Robiony M, Bresadola V. How to resume safe access to
26. Chick RC, Clifton GT, Peace KM, et al. Using technology to maintain the educa- a medical simulation center at the time of COVID-19 pandemic: the proposal of a

tion of residents during the COVID-19 pandemic. J Surg Educ. 2020;77(4):729—
732. doi:10.1016/j.jsurg.2020.03.018

protocol from a university institution in north-eastern Italy. J Adv Med Educ Prof.
2022;10(1):54-58. doi: 10.30476/JAMP.2021.90616.1418


https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1177/0036933020956317
https://doi.org/10.1016/j.jsurg.2020.03.018
https://doi.org/10.1016/j.jsurg.2020.05.030
https://doi.org/10.1097/SLA.0000000000003999
https://doi.org/10.30476/JAMP.2021.90616.1418

	 Introduction
	 Methods
	 Statistical analysis

	 Results
	 Discussion
	 Conclusion
	 Acknowledgements
	 REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


