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Background: General surgey is a specialty of high demand and relevance. We aimed to collect the opinions of the
residents and their tutors and heads of department, regarding the impact that this COVID-19 pandemic is having -
and will probably have - on the training of future general surgeons in Peru.

Methods: We conducted a cross-sectional study in Lima, Peru. We surveyed residents of general surgery, as well as
their tutors and heads of surgery departments from 14 Peruvian hospitals.

Results: The impact of COVID-19 was considered severe in approximately 60% of first-year residents, 100% of
second-year residents, 40% of third-year residents and about 80% of attending physicians. The 68.8% of the
residents considered that the loss of surgical training opportunities during the pandemic would negatively affect
their job performance. In addition, as of 03/16/2020, no residents had performed more than 25 elective sur-
geries, trauma surgeries or laparoscopic procedures. All the participants (including tutors and heads of de-
partments) highlighted the need to extend the residency period.

Conclusion: The COVID-19 pandemic has affected the training of the general surgery residents. Deficiencies need

to be identified in order to evaluate extending the period of the medical residency program in Peru.

1. Introduction

In December 2019, the first cluster of cases of the Coronavirus dis-
ease 2019 (COVID-19) was reported [1]. Since then, its rapid spread
caused a collapse of many healthcare systems worldwide [2], along with
negative consequences in the economic, social and educational fields
[3].

In Peru, the first confirmed case was on March 6, and on March 16,
the state of emergency became official along with quarantine and social
distancing measures [4]. Like other countries, there has been a negative
impact in different sectors, including medical education [3,5-7]. In this
sense, COVID-19 has forced rapid changes at both undergraduate and
graduate levels, including the Residency Training Program [3]. Reduc-
tion of residents in the hospital setting, relocation to places for the
management of COVID-19 patients and program withdrawals are some

of the situations that have been evident in different countries [8-11],
including ours. However, no studies have yet assessed this reality in our
country or its impact on the residency program.

Surgical specialties were probably the most affected during the
pandemic [12]. Some procedures usually performed by residents have
been postponed or canceled, including elective surgeries, interventional
procedures and endoscopies [7,13-15]. Similarly, many surgery resi-
dents have been relocated to non-surgical units, shifting to clinical care
of COVID-19 patients [5-7].

Because general surgery is a specialty of high demand and relevance,
it is crucial to know the perspective of those protagonists who are
currently in training: the residents. Likewise, we consider it pertinent to
collect the opinions of their tutors and heads of department, regarding
the impact that this pandemic is having - and will probably have - on the
training of future general surgeons in Peru.
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2. Methods
2.1. Study design and context

We conducted a cross-sectional study in Lima, Peru. Lima is the
capital city and has the highest number of cases and deaths related to
COVID-19 in the country. This work has been reported in line with the
STROCSS criteria [16].

2.2. Population and sample

We included residents of General surgery, as well as their tutors and
heads of surgery departments from 14 Peruvian hospitals. Nine of the
hospitals belonged to the Ministry of Health (MINSA): Hospital Vitarte,
Hospital Maria Auxiliadora, Hospital Nacional Arzobispo Loayza, Hos-
pital Nacional Dos de Mayo, Hospital Carlos Lanfranco La Hoz, Hospital
José Agurto Tello de Chosica, Hospital Regional de Huacho, Hospital
San José del Callao and Hospital de Ventanilla. Three belonged to the
Social Security (EsSalud): Hospital Nacional Guillermo Almenara Iri-
goyen, Hospital Edgardo Rebagliati Martins and Hospital Luis Negreiros
Vega. The last two were the Hospital Central de la Policia Nacional del
Perti and the Hospital Militar Central del Perd. Tutors and heads of
departments were also recruited from those hospitals.

2.3. Study procedures

We developed a questionnaire to collect residents, tutors and heads
of departments’ perceptions of the impact of COVID-19 on the general
surgery residency program. We based our questionnaire in a previous
study conducted by Gupta et al. (2020), in which the perceptions of US
interventional cardiology fellows were collected [7]. Initially, the
adaptation of the questionnaire was conducted by the research team (a
physician with a master’s degree in medicine and a master’s degree in
epidemiological research, a physician and a bachelor of medicine
(MBBS) with a background in epidemiology and scientific publishing, a
hospital pharmacist with a master’s degree in higher education and a
general surgeon).

Initially, relevance and comprehension were assessed through a
Delphi methodology. We sent the instrument by e-mail to four health
professionals: a surgeon with a postgraduate degree in higher education,
an epidemiologist and two heads of surgery departments. All of them
chose the items of the questionnaire that they considered the most
important and ranked them according to its relevance. The final ques-
tionnaire had items that were selected by the three experts. Subse-
quently, it was pilot-tested in a random sample of 10 surgery residents
who were working in hospitals not located in Lima. Respondents were
asked to score the comprehension of each item on a 5-point Likert scale
ranging from 1 (“Not clear at all”) to 5 (“Completely clear”). We
included items. We include those items that had a score of 4 or more.

The final questionnaire was e-mailed to general surgery residents
using a snowball sampling method. Furthermore, each participant was
asked to forward an e-mail invitation to other residents with an
embedded anonymous survey link.

2.4. Statistical analysis

The data collected from the online survey was downloaded in a
Microsoft Excel spreadsheet and codified following an independent
double-typing method. The final dataset was then entered into the Stata
v16.0 (StataCorp, TX, US) statistical package. For descriptive analysis,
variables were presented with frequencies, percentages and graph bars.
Opinions and perceptions of residents, their tutors and heads of de-
partments were summarized as narrative statements in an independent
table.
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3. Results

We included 32 general surgery residents, 11 were first-year resi-
dents, 8 were second-year residents and 13 were third-year residents.
The impact of COVID-19 was considered severe in approximately 60% of
first-year residents, 100% of second-year residents, 40% of third-year
residents and about 80% of attending physicians (Fig. 1). Also, no
first-year residents and only 25% of the second-year residents had high
self-confidence in their surgical skills (Fig. 2).

Most of the surgery residents mentioned that the impact of the
COVID-19 pandemic negatively affected their training. We also sur-
veyed six residents’ tutors and heads of departments, whose opinions
regarding the impact of COVID-19 pandemic on the residents’ training
were divided into positive and negative aspects. They highlighted the
current context as an opportunity for residents to improve their
knowledge in the management of communicable diseases. However,
they also pointed out that learning in surgical techniques would be
limited due to pandemic, and it is needed to extend the residency period
(Table 1).

The 68.8% of the residents considered that the loss of surgical
training opportunities during the pandemic would negatively affect
their job performance. Similarly, more than half of the participants
mentioned that neither their hospitals nor their universities imple-
mented a complimentary virtual training program for general surgery
residents. Furthermore, 62.5% of the residents suggested extending their
training after graduation. The 66.7% of the tutors of residents and heads
of surgery departments suggested the same (Table 2).

The impact of COVID-19 pandemic on the residents’ participation in
surgical procedures is presented in Table 3. The 34.4% performed be-
tween 26 and 100 elective surgeries before the pandemic. However, as
of 03/16/2020, no residents had performed more than 25 elective sur-
geries. Similarly, no residents had performed more than 25 trauma
surgeries or laparoscopic procedures as of this date (Table 3).

4. Discussion
4.1. Main findings

To our knowledge, this is the first study that evaluated the impact of
COVID-19 in the training of general surgery residents, as well as the first
study that included Latin American residents. The impact of COVID-19
has been reflected in a decreased number of elective surgical proced-
ures, daily activities in the surgery department and the suspension of

rotations. In consequence, the majority of residents reported that the
impact of COVID-19 in their training was severe.

100%
80%
60%
40%

20%

3rd year resident

0%

1rst year resident 2nd year resident Attending

m Mild impact Moderate impact M Severe impact

Fig. 1. Impact of coronavirus disease 2019 (COVID-19) pandemic on general
surgery residency training according to the participants.
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Fig. 2. Level of self-confidence of being appropriately trained in surgical
technique skills.

Table 1
Narrative impressions of the impact of COVID-19 on General surgery residency
program.

Comments

Heads of surgery departments &
Tutors of residents (attending physicians)

Negative “The duration of the general surgery residency program is already
statements short and often limited. During the pandemic, learning in surgical
techniques has been limited. If the duration of the residency program
is not extended, training will be deficient.”
Positive “Residents had to learn and deepen concepts related to
statements col icable di their manag t and the importance of

cleaning and disinfection processes in the operating room (OR)."

“Taking advantage of virtual media, attending physicians have been
more involved in medical resident meetings."

General surgery residents

Negative
statements

“Training in surgical procedures and techniques has been poor during
the pandemic."

“All surgical specialties have been affected. The duration of the
residency program should be extended.”

“There has been a negative psychological impact of the COVID-19
pandemic on all medical residents."

“Many of us had to provide medical assistance to patients with
COVID-19 without adequate personal protective equipment.”

“The number of elective and emergency surgeries have decreased.
This seriously affects our training."

“At my hospital, we are not allowed to participate in surgeries. We
are dedicated solely to filling medical records and preparing the
patients.”

“The number of complex surgeries has been reduced. In addition,
important rotations have been suspended, then, I consider the
residency program should be extended for a minimum of four
months.”

Neutral
statements

“Current situation evidences that we should have surgical simulation
training (e.g. bench-top models, laparoscopic simulators and
simulation for new surgical techniques)”

Positive
statements

“This could be an opportunity to train us in the management of
patients with communicable diseases (e.g. Covid-19) in the
emergency room, operating room and in the postoperative period."
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Table 2
Impact of COVID-19 Pandemic on general surgery residency training as
perceived by Heads of surgery departments, tutors of residents and residents.

Question n (%)
Heads of surgery departments & Tutors of residents
The number of emergency surgical patients has decreased?
Yes 6 (100.0)
The number of trauma patients that need emergency surgical
management has decreased?
Yes 6 (100.0)
Lost of surgical training opportunities during the COVID-19
pandemic will negatively impact the job performance of your
residents?
Yes 5(83.3)
No 1(16.7)
Suggest extending training after graduation?
Yes 4 (66.7)
No or Uncertain 2(33.3)
General surgery residents
Lost of surgical training opportunities during the COVID-19
pandemic will negatively impact your job performance?*
Yes 22 (68.8)
No or Uncertain 10 (31.3)
Had to cancel your participation in events? (e.g., workshop,
congresses, symposia or others)*
Yes 30 (93.8)
No 2(6.3)
Has your hospital implemented any protocol for surgical care of
patients with suspected or confirmed COVID-19?*
Yes 22 (68.8)
No 6(18.8)
Don’t know 4 (12.5)
Has your hospital implemented any training protocol for the
surgical team to management of suspected or confirmed surgical
patients with COVID-19?*
Yes 16 (50.0)
No 14 (43.8)
Don’t know 2(6.3)
Has your hospital implemented a complementary virtual tutoring
or training program for General Surgery residents?
Yes 13 (40.6)
No 19 (59.4)
Has your university implemented a complementary virtual tutoring
or training program for General Surgery residents?
Yes 7 (21.9)
No 25 (78.1)
Suggest extending training after graduation?
Yes 20 (62.5)
No or Uncertain 12 (37.5)

*Percentages rounded off to one decimal may total 100.1%

4.2. Comparison with other studies

Previous studies have evaluated the impact of COVID-19 in the res-
ident’s training in surgical [7,17-19] and clinical [20,21] specialties in
the United States, Asia and Europe. However, the impact of the
pandemic has not been evaluated in general surgery residents, who have
suffered notably as well as other surgical specialty residents. In this
study, we found a decrease in the number of elective surgical procedures
performed by residents during the pandemic, also described in previous
studies including residents of interventional cardiology [7], urology
[17], neurosurgery [19], plastic surgery, which would affect the
development of necessary skills in their training as future attending
physicians. It is important to consider alternatives and solutions, espe-
cially because many of the laparoscopic procedures are considered
standards and there are currently international recommendations to
perform them safely.

Previous studies have described the changes produced in daily ac-
tivities of general surgery residents due to the pandemic, such as a
reduction in the number of elective surgeries, the implementation of
protocols in hospitals to prevent physicians from getting COVID-19, as
well as modifications in the triage system of the surgical patient [22,23].
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Table 3
Impact of COVID-19 Pandemic on the participation in surgical procedures as
perceived by residents.

Question n (%)
Before 03/16/2020
Approximately, how many elective surgeries did you perform per
month?
0-25 21 (65.6)
26-50 6 (18.8)
51-100 5 (15.6)
Approximately, how many emergency surgeries did you perform
per month?
0-25 25 (78.1)
26-50 5 (15.6)
51-100 2(6.3)
Approximately, how many trauma surgeries did you perform per
month?
0-25 31 (96.9)
26-50 1(3.1)
Approximately, how many laparoscopic procedures did you
perform per month?*
0-25 23 (71.9)
26-50 6 (18.8)
51-100 309.4)
As of 03/16/2020
Approximately, how many elective surgeries had you performed?
0-25 32 (100)
Approximately, how many emergency surgeries had you
performed?*
0-25 30 (93.8)
26-50 2(6.3)
Approximately, how many trauma surgeries had you performed?
0-25 32 (100)
Approximately, how many laparoscopic procedures had you
performed?
0-25 32 (100)

*Percentages rounded off to one decimal may total 100.1%

However, no studies have evaluated the impact of the pandemic on
reducing the surgical procedures of general surgery residents, which
would affect their training, self-confidence and subsequent job perfor-
mance. This situation is evidenced in our findings, in which both the
Heads of surgical departments and residents’ tutors considered that the
negative impact produced by the pandemic would affect their abilities as
specialists.

4.3. Relevance and implications

Due to the decrease in activities in surgical departments, residents
have been reassigned in other services with a higher COVID-19 patients’
affluence, such as the emergency room or intensive care unit (ICU) [24,
25]. This would make it difficult for residents to complete the minimum
number of procedures they are asked to perform at the end of each
yearly program and would affect their future performance [7].
Accordingly, the residents’ opinions included in this study showed their
concern over the decrease in procedures carried out after the estab-
lishment of the Peruvian state of emergency, and their desire to extend
the residency program. However, the National Council of Medical Res-
idents (CONAREME, for its initials in Spanish), the entity that regulates
the training of medical residents, has not made any statement regarding
their current situation.

Due to quarantine, universities have suspended their presential ac-
tivities; therefore, the residents’ education has been affected. Given this
situation, virtual educational sessions have been implemented in other
countries. These sessions consist of discussion of clinical cases, review of
specialty related articles and the use of surgical procedures simulators to
improve the residents’ education outside the hospital [21,26,27].
However, virtual learning in surgical education is very limited in Peru,
and evidence of this is that the majority of residents reported not having
educational sessions by the university or the surgery department staff
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during the COVID-19 pandemic. Furthermore, due to the state of sani-
tary emergency, residency rotations have been suspended, which are
essential to strengthen medical skills in other fields related to the spe-
cialty of interest [28]. For this reason, in previous studies, it has been
suggested to extend the period of medical residency to recover the
pending rotations [17], which agrees with the residents’ opinions
described in the present study. This situation could enhance the
self-confidence perception of their capacities as future specialists.

4.4. Limitations

This study has some limitations: 1) The results were obtained from
the voluntary responses of the residents evaluated, for which there could
be voluntary response bias; 2) We used a non-probabilistic sampling,
then, the results obtained could not be extrapolated to the population of
surgery residents in Peru; however, this is the first report that has
evaluated the impact of the COVID-19 pandemic in general surgery
residents’ training; 3) The questionnaire used does not constitute a
previously validated scale; however, it went through experts’ validation
and pilot-tested.

5. Conclusion

The COVID-19 pandemic has affected the training of the residents,
especially those with surgical specialties. Training outside the hospital
should be reinforced through virtual tools along with the support of
universities and surgical department staff. Moreover, the primary de-
ficiencies in the residents’ training after the pandemic should be iden-
tified to evaluate extending the period of the medical residency program
in Peru.
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