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Abstract
Background

Training in surgical specialties has declined during the COVID-19 pandemic. A study was carried out to further analyze the impact of the COVID-19 pandemic
on speci�c aspects of clinical, training, and research activities performed by the otolaryngology residents in Spain.

Methods

A cross-sectional qualitative study was conducted during the last two weeks of February 2021. The study consisted of an online survey taken by
otolaryngology residents who had undertaken one-year continuing training from February 15, 2020 to February 15, 2021 and consisted of 26 questions
exploring the impact of the COVID-19 on the health of the ENT residents and training activities. Categorical variables were reported as frequency and
percentage. When indicated, Pearson´s Chi-square test (c2) with Yates´s correction and Pearson's correlation coe�cient (r) were used.

Results

143 completed surveys were received from 264 Residents (54.17%). 36 residents (25.2%) have suffered from the disease due to SARS-CoV-2. Most of them
only developed mild symptoms (86.1%), with 3 requiring hospitalization (8.3%). The origin of infection was unknown in all cases and the need for con�nement
was principally due to either attending an asymptomatic patient in 9 cases (6.3%) or to being in close contact with an asymptomatic person off hospital
grounds in 22 (15.4%). 60.1% of the residents surveyed reported having lost more than 6 months of their training period, and in 18.8% of cases, it was as high
as 10 and 12 months. There has been a reduction of more than 75% of what was planned in surgical training (p < 0.05) of tympanoplasty, mastoidectomy,
stapedectomy, cochlear implants, endoscopic sinonasal and anterior skull base surgery, septoplasty and turbinoplasty.

Conclusions

The decline in ENT activity and residents having to assist in other COVID-19 units during the most critical moments of the pandemic, has caused the main
reduction in their training capacity. Virtual activities have been widely accepted, but they have not completely replaced all residents’ training needs. Specialized
ENT training should be extended from 6 months to 1 year to ensure adequate training, especially for recovering the surgical Otology and Rhinology hands-on
training lost during the pandemic.

Background
The COVID-19 pandemic caused by the SARS-CoV-2 virus [1, 2] has had a signi�cant impact on specialized medical training [3] associated with physician
trainee concern over missed educational opportunities [4]. An elevated number of daily care activities have been cancelled and many healthcare professionals
forced to support Departments and hospital units overwhelmed by the rapid spread and intensity of the pandemic. ENT departments have had to segregate
some of the residents performing face-to-face clinical activities, while others have been made to quarantine at home [5]. At the beginning of the pandemic,
addressing the uncertainty on the transmission mechanisms of the virus and overcoming a shortage of personal protective equipment became the main
priorities. Clinical pathways and hospital structures were redesigned to assist patients affected by COVID-19, to the detriment of the assistance given to non-
COVID-19 patients [6]. Many hospitals and healthcare centers were forced to cancel non-urgent surgical interventions due to the lack of hospital beds and the
temporary use of operating rooms and post-anesthetic recovery rooms as ICU beds [7]. The number of patients who visited the ENT Departments for any other
pathology was substantially reduced due to restrictions on population mobility and limited access to primary care centers [8].

The ENT Departments quickly implemented novel training models that complied with the restrictions imposed by the pandemic [9]. The aim was to mitigate
the training de�ciencies derived from the elimination of face-to-face activities [10], while following the protective measures recommended by health and
scienti�c institutions [9–10, 11]. Innovative virtual communication solutions were implemented, taking advantage of many software tools available on the
internet. Furthermore, new simulation-based training approaches were promoted to counteract the reduction of surgical procedures [12, 13].

By the end of May 2020, both society at large and healthcare systems perceived that the spread of the virus was under control. At that moment, the impact
that the COVID-19 pandemic was having on otolaryngology residents’ training began to be noticed [14–17. However, the lack of knowledge about the
transmission mechanisms of the disease and the huge pressure exerted by different social, political, and economic agents to prematurely relax the
containment measures, revealed that the outbreak of spring 2020 had only been a �rst wave. This was to be followed by a second wave of greater intensity,
although with a slower onset and decline than the �rst wave, and then by a third wave, which was much more intense than the previous two, without normality
being regained at any moment. The incidence of each of these three waves lasted longer in Spain than in other European countries, although with a wide
geographical variability between different Spanish regions [2].

The �rst publications addressing the effect of the COVID-19 pandemic on ENT training only considered the effect of the �rst wave during the spring of 2020
[9]. One year after the onset of the �rst outbreak, the true impact of the pandemic on Spanish otolaryngology residents during a time period equivalent to one
year of their training program can be now assessed. This knowledge is especially relevant in those countries in which the training of a surgical specialty, such
as otolaryngology, is limited to a four-year program, as is in the case of Spain. The aim of this study is to further analyze the impact of the COVID-19
pandemic on speci�c aspects of the broad range of clinical, training, and research activities performed by the otolaryngology residents in Spain, as well as the
solutions used to mitigate the de�ciencies caused by the pandemic and the new virtual training models adopted.

Material And Methods
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Study design
A cross-sectional qualitative study was conducted during the last two weeks of February 2021. The study consisted of an online survey taken by
otolaryngology residents of the Spanish teaching units who had undertaken one-year continuing training from February 15, 2020 to February 15, 2021.

In Spain, there have been a succession of time periods of increased COVID-19 incidence. These have become known as waves and can be de�ned as the
periods between the increase and decrease of the number of positive cases diagnosed for SARS-CoV-2 by PCR (> 10% of the prevalent cases in the previous 14
days). Thus, the �rst wave can be said to have occurred between March 10 and May 10, 2020; the second wave between September 1 and November 16, 2020;
and the third wave between December 11, 2020 and February 15, 2021.

Population
The population under study included otolaryngology residents who had obtained their position in 2017, 2018, 2019 and 2020 (PGY4, PGY3, PGY2 and PGY1
respectively) in any of the 77 accredited Otolaryngology Academic Units in Spain, all of which belong to the Public Health System, except for one unit from the
private health sector. All hospitals involved treated both COVID-19 and non-COVID-19 patients throughout the study time. The residents from year 2016 were
excluded from the study since they had only experienced the impact of the pandemic between March 10 and May 20, 2020, when their residency program was
drawing to an end.

Survey design
The survey was carried out through Google Forms and consisted of 26 questions divided in 8 sections: 1) geographical location of the hospital by region and
city; 2) impact of the COVID-19 on the health of the ENT residents and diagnostic testing they had undergone; 3) impact on the hospital clinical activity; 4)
global impact on the overall change of theoretical training activities, especially by areas of specialty, including new virtual training models; 5) global impact on
practical training activities by areas of specialty; 6) impact on internal and external rotations, courses, congresses, visits to other hospitals, etc.; 7) impact on
research activities; and 8) global impact on skills acquisition as an ENT specialist.

Survey distribution and data collection
An email message was sent to all the otolaryngology residents in Spain informing them of the aim and scope of the study, including a link to the web page
where the survey could be found. Before participating, the residents’ consent was obtained.

Validation of the survey questionnaire
The variables measuring the impact of the COVID-19 pandemic on the activities of residency programs constituted the main part of the questionnaire. They
were measured using a 4-point Likert scale, which was validated using the Pearson correlation method (ρ), with a con�dence level of 95%.

The reliability of the survey was veri�ed through a value of α = 0.812 in the Cronbach´s alpha test for 5 items. The variables used to measure the impact of the
COVID-19 pandemic on ENT residency programs were thus shown to be consistent and they would have led to the same results if used more than once. The
validity of the demographic variables and those collecting nominal and ordinal information was not evaluated, since they included participants’ personal
information.

Statistical analysis
Statistical analysis was performed with Statistical Package for Social Sciences, version 26 (SPSS, Chicago, IL, USA). Categorical variables were reported as
frequency and percentage. The comparison between the different levels of the impact of the COVID-19 pandemic on the training of ENT residents was
assessed using Pearson´s Chi-square test (χ2) with Yates´s correction. Statistical signi�cance was determined by a p-value cutoff of 0.05 with a 95%
con�dence interval. The relationship between COVID-19 incidence and the number of residents who suffered the disease was assessed by the Pearson's
correlation coe�cient (r).

Results
143 completed surveys were received from a total of 264 residents, giving a response rate of 54.17% (62.8% women), with a margin of error of 5.56% for a
con�dence interval of 95%. They were received from 59 out of the 77 accredited ENT-specialized training departments (76.6%) in 15 of the 17 Spanish
autonomous regions (88.2%). The survey was taken by 18 of 81 PGY4 (22.2%), 36 of 69 PGY3 (52.2%,), 43 of 63 PGY2 (68.2%) and 46 of 51 PGY1 (90.2%).

A total of 36 residents (25.2%) have suffered from the disease due to SARS-CoV-2, 14 in the �rst wave (38.9%), 12 in the second wave (33.3%) and 10 in the
third wave (27.7%). Of these, 31 only had mild symptoms and did not require medical attention (86'1%), 3 were hospitalized due to severe symptoms (8.3%)
and 2 had moderate symptoms that required medical attention without hospitalization (5.6%). No resident was admitted to an ICU. The intensity of the
affectation meant that 14 were absent from work between 0 and 14 days, 19 did so between 15 and 30 days and 3 between 31 and 60 days. Figure 1 and
Fig. 2 show the number of ENT residents who have suffered from COVID-19 disease during the three waves in Spain by geographical location and the
incidence recorded in the regions: 12 cases in Madrid (33.3%), 6 in Andalusia (16.6%), 4 in Valencia (11.1%), 3 in Aragón (8.3%), 2 in Canarias (5.6%), 2 in
Castilla La-Mancha (5.6%), 2 in Extremadura (5.6%), 2 in Murcia (5.6%), 1 in Castilla-León (2.8%), 1 in La Rioja (2.8%) and 1 in País Vasco (2.8%). No
relationship between COVID-19 incidence by region and the number of residents who suffered the disease was found (r = 0,35). The origin of infection was
unknown in all cases and the need for con�nement was principally due to either attending an asymptomatic patient in 9 cases (6.3%) or to being in close
contact with an asymptomatic person off hospital grounds in 22 (15.4%).

The impact of COVID-19 on residents´ health and their levels of absence from work is shown in Table 1.
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Figure 3 shows the global impact of each subarea of the specialty, while the speci�c impact on the surgical activity of the most relevant procedures for
specialized training is shown in Table 2: 10 out of 15 surgical procedures showed a signi�cant decrease in training for the respective year of residency, except
for the increase seen between PGY1 and PGY2. The impact on face-to-face training and research activities is shown in Table 3.

All residents (100%) answered that their training had been reduced as a result of the pandemic: 23 (16%) recognized that they had suffered maximum impact,
73 (51%) a very high impact, 40 (27.9%) an intermediate impact and 7 (4.9%) a low impact. Figure 4 illustrates the residents’ perception on the amount of time
lost on training due to the COVID-19 pandemic. The 7 residents (4.9%) who had not seen their training substantially altered proposed that legal or regulatory
modi�cations to the training program should not be introduced, while 54 (37.7%) expressed the need to extend the residency program for 1 year more, 22
(15.3%) were in favor of extending it for 6 months, and 19 (13.2%) for 3 months, whereas 41 (28.6%) considered that the training program should be extended
depending on the de�ciencies and particular needs of each resident.

Discussion
A response rate of 54.17% is su�ciently representative of the population under study, including the participation of ENT residents from all across Spain and
from different years of their residency program.

Spain, with a population of 3,149,012 infected people and a transmission rate of 6.65%, is the fourth European country with the highest incidence of con�rmed
cases of SARS-CoV-2 as of March 8, 2021 behind Russia, the United Kingdom, and France [18]. In this situation, a great impact on health care and training of
residents was expected.

Impact on residents´ health
Spain is one of the countries whose health professionals have most suffered from COVID-19, with 125,691 professionals infected as of March 8, 2021 [2].
Speci�cally, 16.5% of otolaryngologists had been infected by the beginning of the third wave [19], having a contagion rate 2.48 times higher than that of the
general population. In the case of otolaryngology residents, our study found that 25.2% had been infected, giving an infection rate 3.79 times higher than that
of the general population and 1.53 times higher than that shown in ENT specialists, albeit with the limitation that the incidence of the third wave was not
included in the study of Martin-Villares et al. [19].

Madrid, Andalusia, and Valencia, the regions with the highest transmission rates in Spain, exhibited the highest number of COVID-19 cases among
otolaryngology residents. This may be due to there being a higher number of residents in these regions, even though the region of Andalusia reported a lower
incidence than the other two (Fig. 2). Surprisingly, none of the 15 residents surveyed in Catalonia (10.5% of the sample), a region with a transmission rate
similar to that of the three aforementioned regions, reported having had a COVID-19 infection. This outcome could be caused by a nonresponse bias or to
residents having taken more restrictive measures both inside and outside the hospital, given the high incidence rate in Catalonia. All surveyed residents
answered that they had undergone appropriate SARS-CoV-2 diagnostic testing when necessary. In this sense, there have not existed di�culties in accessing
clinical testing, so that all cases have actually been diagnosed.

Shortages of personal protective equipment and lack of knowledge of the transmission mechanisms of the disease may account for 38.9% of the residents
who were infected in the �rst wave [20]. However, these circumstances cannot explain the 33.3% and 27.7% of residents who were infected in the second and
third waves, respectively. Although the residents who suffered from COVID-19 were unable to identify the origin of their infection, in no case did it come from
their having treated a positive SARS-CoV-2 patient. This suggests that awareness of a patient’s positive SARS-CoV-2 condition promoted residents to
adequately protect themselves during health care activities [21]. However, residents did not seem to rigorously adopt self-protection measures when attending
asymptomatic patients, and 9 of them (6.3%) had to isolate after being in close contact with a patient whose positive diagnosis was later con�rmed.
Nevertheless, the main circumstance for self-isolation among residents, in 22 cases (15.4%), was the fact that they had been in close contact with an
asymptomatic person off hospital grounds. This yields an incidence rate similar to that found in the general population, explained by the fact that the second
and third waves affected young people more prominently than did the �rst wave (see Fig. 1 and Fig. 2).

Factors causing loss of training
The disruption in training suffered by ENT residents during the pandemic cannot be fully explained by residents being on sick leave or preventive isolations
due to close contact with positive SARS-CoV-2 and/or asymptomatic patients. The healthcare activities performed in other clinical units during the pandemic
emergency and the reduction of the ENT activity itself have been the main causes of reduced training and the perception among many residents that a
variable number of months of their residency program had been lost, depending on individual circumstances and local incidences. It is noteworthy that 60.1%
of the residents surveyed reported having lost more than 6 months of their training period, and in 18.8% of cases, it was as high as 10 and 12 months. Such a
disruption is especially serious in ENT residency programs that only cover 4 years of specialized training.

Restrictions on citizen’s geographical mobility and social distancing, including health professionals, have caused the cancellation of more than two thirds of
the rotations, courses, and stays in other hospitals. This has notably restrained the residents’ skills at the end of their training period, which are limited to those
developed in their hospital of origin.

Impact on training activities
The decrease of in-person theoretical training activities has not been completely replaced by virtual sessions, webinars, and videoconferences. Although this
obligatory new format has found wide acceptance among residents and will be included as part of their daily activities in the future, face-to-face sessions
seem to encourage motivation in theoretical training activities for both trainees and trainers. The interest shown by 11.1% of the residents in using virtual
surgery as a training methodology must be also highlighted, which will stimulate the development of this tool. Otology and rhinology are the ENT areas in
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which reductions in theoretical activities during the pandemic have been the most drastic. Speci�cally, a reduction of more than 75% was reported in 50% and
39% of residents, respectively, for each of these ENT subspecialties.

The transformation of all ENT congresses into a virtual format has increased the participation of many residents compared with previous face-to-face
situations, allowing them to produce more oral communications, posters, and videos, as well as increasing the production of scienti�c articles. However, the
research activities that required the performance of face-to-face activities with patients or in the laboratory have been delayed (37.1%) or cancelled (4.9%).

Whereas exploratory and diagnostic procedures have been less affected, the most notable de�ciency in the training of ENT residents during the pandemic has
been caused by the decrease of surgical procedures (Table 1). The cancellation or delay in surgical interventions, which are essential procedures in the training
of ENT residents both in type and number [22–24], was one of the �rst and most widespread recommendations of scienti�c societies at the outbreak of the
pandemic. Thus, 64% of residents have stopped intervening as a primary surgeon in more than 75% of the procedures planned by their residency program.
This interruption has been applied to residents in all years of residency. However, since their time to recover the skills not developed is more limited, residents
from the second and the third years may be more affected.

The surgical procedures with a lower margin of recovery are the otological (myringoplasty, tympanoplasty with mastoidectomy, stapedectomy, cochlear
implants) and the rhinological procedures (endoscopic sinonasal and anterior skull base surgery, septoplasty, turbinoplasty), which are also those that have
been most affected by the decrease in theoretical training activities. In fact, these procedures constitute the main body of surgical knowledge for ENT
residents’ training [25]. The withdrawal of surgical simulations with cadavers, a fundamental basis of ENT surgical training, has also been very relevant for the
reduction of experience in surgical hands-on learning. Nevertheless, 43% of the residents increased their learning in performing tracheotomies by more than
75%, despite the fact that the initial recommendations established that it was not suitable for residents. The systematic reduction of oncological surgeries
caused by restrictions on citizen’s geographical mobility and limited access to primary care centers has mainly affected PGY3 and PGY4 trainees, who
perform many of these procedures as primary surgeons. Due to the decline of their daily clinical activity, there have been more PGY1 and PGY2 in the
operating room than usual who have been able to increase their operating room experience in an unplanned way. The recommendations of health institutions
to perform PCR tests to detect asymptomatic patients between 24 and 72 hours before surgeries and the increase of outpatient surgical interventions [26] has
theoretically allowed many ENT Departments to increase their surgical activity. However, this possibility was indeed restricted by the shortage of operating
rooms and hospital beds, massively occupied by COVID-19 patients over long periods of time during the pandemic.

Loss of time on residents' training and proposal for recovery
Except for a few cases of residents from hospitals less affected by the pandemic, who have not seen their training program substantially altered, 53% are in
favor of extending their residency by at least 6 months, while 37.7% of them believe it necessary to extend it by a full year [27]. Although these numbers
demonstrate that the duration and intensity of the pandemic have impacted residents at different levels depending on their location, these numbers are
su�ciently conclusive and well supported so as to oblige health authorities to implement measures to alleviate training shortcomings and de�ciencies [28].

The results reveal the need for modifying the current ENT training programs in Spain, currently exclusively supervised by the local teaching units of each
hospital. More comprehensive ENT residency programs should be designed and approved at a national level in order to guarantee equal access of all
residents irrespective of the hospital where they develop their training program. Novel virtual teaching and simulated-based methodologies should also be
proposed and coordinated at a national level to mitigate the shortcomings of local ENT departments in speci�c situations, such as those experienced during
the pandemic [29, 30].

Conclusions
Most residents who have suffered from COVID-19 only developed mild symptoms, with few cases requiring hospitalization. The origin of infection was
unknown in all cases and the need for con�nement was principally due to either attending an asymptomatic patient or to being in close contact with an
asymptomatic person off hospital grounds. However, the decline in ENT activity and residents having to assist in other COVID-19 units during the most critical
moments of the pandemic, has caused the main reduction in their training capacity. Residents must rigorously comply with the protection measures
recommended against COVID-19 when treating patients, especially those who show no symptoms.

Although the change from face-to-face activities to virtual activities has been widely accepted, they have not completely replaced all residents’ training needs
to ensure adequate ENT residency training. The loss of between 6 and 12 months of the training program has considerably affected the residents’ skills
development as ENT specialists, particularly in the case of surgical hands-on training. It may be necessary to extend residency programs from 6 to 12 months
in order to diminish such training de�ciencies, especially in those areas most strongly affected, such as otology and rhinology, in which more than 75% of
interventions of myringoplasty, tympanoplasty with mastoidectomy, stapedectomy, cochlear implants, sinonasal endoscopic surgery, anterior skull base
surgery, septoplasty and turbinoplasty have been cancelled.

List Of Abbreviations
ICU Intensive Care Unit

ENT Ear, Nose and Throat

PCR Polymerase Chain Reaction

PGY-1 Postgraduate year one, First year resident
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PGY-2 Postgraduate year two, Second year resident

PGY-3 Postgraduate year three, Third year resident

PGY-4 Postgraduate year four, Fourth year resident
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Table 1 Impact of the COVID-19 pandemic on residents’ health, absence from work, and dedication to ENT activities
Residents who have suffered from COVID-19 36 (25.2%)

Mild  31 (86.1%)
Moderate (required medical attention) 2 (5.6%)
Severe (required hospitalization) 3 (8.3%)
Residents who have not suffered from COVID-19 107 (74.8%)

Diagnostic tests  
Performed in symptomatic residents for COVID-19 diagnosis  
PCR test 26 (72.2%)
Antibody test 10 (27.8%)

Performed in symptomatic residents to determine whether they have passed the infection 32 (94.1%)
Performed in asymptomatic residents suspected of having COVID-19   
At least one PCR test 102 (97.1%)
More than one PCR test 98 (85.8%)
At least one antigen or antibody test 107 (100%)

Absence from work  
No absence  49 (34.3%)
Due to COVID-19  
0-14 days 14 (9.8%)
15-30 days 19 (13.3%)
30-60 days 3 (2.1%)

Due to confinementa  
0-14 days 35 (24.5%)
15-30 days 14 (9.8%)
30-60 days 3 (2.1%)
60-90 days 4 (2.8%)

Residents’ dedication to ENT activities in the pandemic   
Full dedication to ENT activities 69 (48.3%)
Partial dedication to the Emergency Room 33 (23.1%)
Partial dedication to Internal Medicine 18 (12.6%)
Partial dedication to other COVD-19 units 19 (13.3%)
Partial dedication to ICU 1 (0.7%)

Completion of ENT residency programs as scheduled before the pandemic  
Full completion 41 (28.7%)
80-100% completion 49 (34.3%)
60-80% completion 29 (20.3%)
40-60% completion 16 (11.2%)
20-40% completion 6 (4.2%)
< 20% completion 1 (0.7%)

aReasons for confinement: a) Close contact with a SARS-CoV-2 positive patient without adequate protection b) Having treated a SARS-CoV-2
positive patient without adequate protection; c) Testing negative for PCR in a suspicious patient
 

2 Number of residents affected on surgical activity during the COVID-19 pandemic 

rocedures n Meanc

PGY-1 (n=46) PGY-2 (n=43) PGY-3 (n=36) PGY-4 (n=18)    
  Decreased Inc.   Decreased Inc.   Decreased Inc. Decreased Inc. p-value*

N.A. 0 1 2 3  N.A. 0 1 2 3   N.A. 0 1 2 3  N.A. 0 1 2 3  
-
illectomya

40 218 3 4 4 15 18 2 6 10 3 7 17 0 13 8 3 3 9 0 4 6 4 2 2 0 0.003

ation Tubesa 20 128 5 3 3 10 22 3 6 7 5 6 19 0 13 8 3 4 8 0 4 8 2 2 2 0 0.003
noplasty N.A. 86 8 2 5 13 16 2 6 5 4 10 18 0 7 9 6 4 10 0 5 2 6 3 2 0 0.045
plastya 15 116 12 1 2 14 15 2 2 4 5 9 21 2 2 5 6 11 12 0 1 3 7 2 5 0 0.030
asal
oscopic
erya

10 57 12 2 2 11 17 2 6 2 4 10 18 3 1 2 7 9 16 1 2 2 4 8 2 0 0.119

anoplasty (all
s) a

15 106 16 2 3 9 14 2 10 3 5 6 19 0 3 0 4 9 18 2 1 1 5 3 7 1 0.105

idectomy N.A. 31 19 1 4 4 17 1 12 4 4 6 17 0 3 1 5 8 16 3 1 2 5 2 7 1 0.027
dectomy N.A. 27 20 0 3 4 16 3 13 2 4 6 18 0 3 0 4 8 17 4 2 0 4 3 8 1 0.060
ng implantsb N.A. 23 27 2 1 3 11 2 21 3 4 4 11 0 5 3 3 4 19 2 3 2 5 3 4 1 0.003

laryngoscopya 30 162 7 4 8 13 12 2 0 11 9 9 13 1 3 7 9 4 13 0 2 4 8 3 1 0 0.067
-oral laser
erya

10 34 13 7 2 6 16 2 11 11 5 4 10 2 3 7 6 6 13 1 3 2 3 7 2 1 0.134

head-neck
erya

6 43 10 4 10 8 12 2 3 11 7 11 8 3 0 10 8 6 10 2 1 4 0 12 1 0 0.001

l
ngectomy

N.A. 19 17 5 2 6 15 1 13 7 6 7 9 1 2 12 4 5 11 2 1 3 4 9 1 0 0.001

ngectomya
10 24 16 7 4 5 13 1 11 8 7 6 9 2 2 12 7 5 8 2 1 3 4 9 1 0 0.004

eotomya 20 55 1 11 0 7 11 16 3 11 3 4 10 12 3 11 6 7 2 7 1 2 4 4 0 7  0.044

Indicator procedures in Spain [24]. bOnly in accredited hospitals. cMean procedures per year and otorhinolaryngology department in Spain [23]. Inc.=Increased.
Postgraduate Year. PGY1=First Year Resident; PGY2=Second Year Resident; PGY3=Third Year Resident; PGY4=Fourth Year Resident. N.A.= Not Applicable (not
uled in the residency program that year). 0=< 25%; 1=25-50%; 2=50-75%; 3=75-100%. *p-value cutoff of 0.05 (c2, Yates’s correction)
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Table 3 Impact on face-to-face training and research activities  
Scheduled training activities  
Maintenance of all scheduled training activities 16 (11.2%)
Reduction of training programs 127 (88.8%)
Suspension of internal rotations 98 (68.5%)
Suspension of courses and visits to other hospitals 127 (88.8%)

Impact on clinical sessions  
75-100% cancelled 47 (32.8%)
50-75% cancelled 37 (25.9%)
25-50% cancelled 31 (21.7%)
< 25% cancelled 28 (19.6%)

Impact on bibliographic sessions  
75-100% cancelled 56 (39.1%)
50-75% cancelled 33 (23.1%)
25-50% cancelled 24 (16.8%)
< 25% cancelled 30 (20.9%)

Impact on theoretical sessions  
75-100% cancelled 57 (39.8%)
50-75% cancelled 36 (25.2%)
25-50% cancelled 18 (12.6%)
< 25% cancelled 32 (22´4%)

Virtual training activities before the pandemic  
Never 100 (69.9%)
Between 50-75% 11 (7.7%)
Between 25-50% 8 (5.6%)
< 25% 24 (16.8%)

Virtual clinical sessions during the pandemic  
No virtual clinical sessions 27 (18.9%)
Between 75-100% 25 (17.5%)
Between 50-75% 22 (15.4%)
Between 25-50% 22 (15.4%)
< 25% 47 (32.8%)

Virtual bibliographic sessions during the pandemic  
No virtual bibliographic sessions 40 (27.9%)
Between 75-100% 26 (18.2%)
Between 50-75% 18 (12.6%)
Between 25-50% 16 (11.2%)
< 25% 43 (30.1%)

Virtual theoretical sessions during the pandemic  
No virtual theoretical sessions 50 (35%)
Between 75-100% 23 (16.1%)
Between 50-75% 15 (10.5%)
Between 25-50% 17 (11.9%)
< 25% 38 (26.5%)

Acceptance of virtual training activities  
All activities should be virtual 7 (4.9%)
Some activities might be virtual 112 (78.3%)
All activities should be face-to-face 24 (16.8%)
Virtual surgery might be a useful tool 16 (11´2%)

Research activities  
Number of research projects unaffected 60 (41.9%)
Number of research projects delayed 53 (37.1%)
Number of research projects abandoned 13 (9.1%)
Maintenance of oral communications and posters in congresses 71 (4.9%)
Reduction of oral communications and posters in congresses 53 (37.1%)
Cancellation of oral communications and posters in congresses 7 (4.9%)
Number of residents who increased their participations in virtual congresses 10 (7%)

Figures
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Figure 1

a) Number of residents carrying out their ENT training in each region of Spain; b) Number of residents affected by the COVID-19 in total (on the surface) and in
each wave (in columns)

Figure 2

Correlation between the number of residents who suffered from COVID-19 and the accumulated incidence per 100,000 inhabitants.
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Figure 3

COVID-19 global impact (theoretical and hands-on training activities) on otolaryngology subspecialties. Accumulated number of residents in each
subspecialty.

Figure 4

Perception of loss of time on residents' training due to the impact of COVID-19


