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Objective:  To evaluate  the  impact  of  the first three  waves  of  COVID-19  on  the  academic  and  surgical
training  of ENT  and  Head  and  Neck  Surgery  residents  in  France.
Material  and methods:  Observational,  retrospective  study.  A 55-item  survey  of  academic  education  and
surgical training  was sent  to ENT residents  in five  major  French  regions  (Île-de-France,  Rhône-Alpes
Auvergne,  Occitanie,  Grand  Est, Grand  Ouest)  from  August  to  October  2021.
Results: Eighty-nine  out  of  135  residents  (66%)  responded.  Two-thirds  considered  that  surgical  training
was  more  affected  than  academic  education,  with  reductions  evaluated  of 50–75%,  25–50%  and  0–25%
for  the first  three  waves,  respectively.  Residents  in  Île-de-France,  Rhône-Alpes  Auvergne  and  Grand  Est
were the  most  affected  by  the  first  wave  (75–100%  reduction  in  surgical  activity,  in parallel  to increased
admissions).  Otology,  rhinology  and  functional  exploration  were  the  most  affected,  whereas  pediatrics

and  oncology  were  spared.  Seventy-one  of  the  89  residents  (79.7%)  felt  that the  first  wave  impacted  their
career,  while  this  proportion  decreased  to 39.3%  and  44.9%  for the  second  and  third  waves,  respectively.
Conclusion:  The  first wave  of  COVID-19,  compared  to  the  following  two  waves,  severely  impacted  the
surgical  training  of French  ENT  residents,  especially  in  regions  severely  impacted  by  the  pandemic,  while
academic  education  was relatively  safeguarded  by  the  implementation  of e-learning  alternatives.

©  2022  Elsevier  Masson  SAS.  All  rights  reserved.
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1. Introduction

Since March 2020, the worldwide COVID-19 (coronavirus
disease 2019) pandemic has put our health system under con-
stant strain. Successive waves required day-to-day adaptation of
admission capacities; dedicated COVID units needed premises,

equipment, staff redeployment and cancellation or rescheduling of
non-urgent admissions and operations [1–3]. This drastic reduction
in medical and surgical activity affected all specialties, but ENT and
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ead and neck surgery (ENT-H&N) was  in double jeopardy, H&N
urgeons being especially exposed to SARS-CoV-2 as they operate
n a daily basis on the upper airways, with high risk of aerosoliza-
ion [4,5].

Consequently, student training in ENT-H&N has had to adapt
ver these last 2 years, both in medical and surgical practice and in
cademic education, with many classes, exams and seminars can-
elled or postponed. E-learning was  rapidly developed, worldwide,
ith on-line teaching and lectures, to be able to pursue training
hile adhering to shielding measures and distancing [6]. The pan-

emic is still ongoing, with the emergence of new variants, and
NT-H&N residents’ practical and academic training is likely to
ontinue to be impacted.

erienced by French otolaryngology residents in their train-
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Table 1
Characteristics of the 89 ENT-H&N residents responding to the questionnaire.

Characteristics

Female, n (%) 50 (56)
Age (years) (mean ± SD) 28 ± 2
Region, n (%)

Île-de-France (Paris) 28 (31.5)
Rhône-Alpes Auvergne (Lyon, Grenoble) 20 (22.5)
Occitanie (Montpellier) 17 (19.1)
Grand Ouest (Poitiers, Brest, Nantes) 12 (13.5)
Grand Est (Strasbourg, Nancy) 12 (13.5)

Year in degree course in November 2019, n (%)
1st  17 (19.1)
2nd 19 (21.3)
3rd 23 (25.8)
4th 20 (22.5)
5th 10 (11.2)

Residency structure, n (%)
November 2019

Public-sector hospital/cancer center 20 (23)
University hospital 66 (74)
Private-sector hospital 3 (3)

May 2020
Public-sector hospital/cancer center 15 (17)
University hospital 70 (79)
Private-sector hospital 4 (4)

November 2020
Public-sector hospital/cancer center 17 (19)
University hospital 67 (75)
Private-sector hospital 5 (6)
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The main aim of the present study was to analyze French ENT-
H&N residents’ assessment of their practical and academic training
during the COVID-19 pandemic. Secondary objectives comprised:
analysis of the impact on practical and academic training accord-
ing to subspecialty compared to the pre-COVID baseline; analysis of
chronological impact over the first 3 waves and geographic impact
according to region and to regional health situations; and analy-
sis of the alternative educational solutions and redeployment of
residents.

2. Methods

This was a retrospective observational study, using the STROBE
methodology (https://www.equator-network.org/) [7]. To obtain
an overview of the impact of COVID-19 on ENT-H&N residents’
training, we drew up a questionnaire which we e-mailed over a
2-month period to all ENT-H&N residents (n = 135) in 9 representa-
tive subdivisions of 5 large French regions: Paris (Île-de-France);
Lyon and Grenoble (Rhône-Alpes Auvergne); Montpellier (Occi-
tanie); Poitiers, Brest and Nantes (Grand Ouest); and Strasbourg and
Nancy (Grand Est). The questionnaire comprised 55 items assessing
the quality of practical and academic training during the COVID-19
pandemic (see Online materials).

Th inclusion criterion was being an ENT-H&N resident in France
between November 2019 and May  2021 (i.e., the 3 residency
semesters corresponding to the first 3 COVID-19 waves).

Response rate was calculated from the annual number of
residents per subdivision. Non-specialty training periods, inter-
hospital residencies and internships in functional exploration and
Transverse Specialized Training were included in calculating the
response rate.

Demographic data comprised: age at questionnaire delivery,
gender, and residency subdivision. For the 3 study semesters
(November 2019–May 2020, May  2020–November 2020, Novem-
ber 2020–May 2021), data were collected for: residency structure
(university hospital, other public-sector hospital, private-sector
hospital), seniority (residency semester), and specialty (general
medicine, oncology, rhinology, pediatrics, otology) of the residency
department (as reported by the respondent).

To meet the first objective, respondents assessed the pre-COVID
quality of academic education (number of hours of lectures and
classes, both for the “DES” national degree course and for “DU”
university diploma courses) and practical training (percentage
weekly time spent in theater, in consultation and the emergency
department and on ward and department management) and then
assessed the respective percentage reductions during the pan-
demic.

For the secondary endpoints of impact according to subspe-
cialty and chronological impact per wave, respondents assessed
the reduction in medical and surgical practice in oncology, pedi-
atrics, otology, rhinology and functional exploration, and change in
academic education during each of the 3 waves. For the secondary
endpoint of impact according to the regional health situation, num-
bers of daily COVID-19 admissions per 100,000 regional inhabitants
per wave were extracted from the government’s database (https://
www.gouvernement.fr/info-coronavirus/carte-et-donnees).

Residents were also asked to list the alternative solutions imple-
mented (e-learning, course supports, simulations, etc.) and assess
their respective contributions. They also listed any redeployment
outside of ENT-H&N. Comments could be made in a free text item
for verbatim analysis. Redeployment data and verbatims analyses

are provided as Online materials Supplementary material.

The study involved human subjects; it conformed to the
Declaration of Helsinki and had local review board approval (CE-
2021-152) as meeting the reference methodology MR004 for

F
4
n
m

2

ontinuous variables reported as mean ± SD (standard deviation). Qualitative vari-
bles reported a number and percentage (n (%)).

tudies not covered by Act No. 2012-300 of March 5, 2012 concern-
ng research involving human subjects (https://www.legifrance.
ouv.fr/loda/id/JORFTEXT000033394083/). Respondents provided
heir informed consent.

Categoric variables were reported as number and percentage,
nd quantitative variables as mean and standard deviation. For
he main endpoint, results for percentage reduction in practi-
al and academic training activities were reported as percentage
esponses and mean ± standard deviation per item. The study
opulation in the 9 subdivisions was separated into 5 regions
Île-de-France, Rhône-Alpes Auvergne, Occitanie, Grand Ouest and
rand Est), and comparative analysis was  performed using the
arametric Chi2 test for categoric variables (comparison of percent-
ges between samples) when appropriate or else the Fisher exact
est in case of non-normal distribution, and the non-parametric
ruskal–Wallis (generalization of the Mann–Whitney U-test for
omparison between > 3 groups) for continuous variables, as distri-
utions were non-normal. Analyses used R software, version 4.1.2
R Foundation for Statistical Computing, Vienna, Austria). In line
ith the movement for better science supported by the European
nnals of Otorhinolaryngology Head & Neck Diseases [8,9], the sig-
ificance threshold was set at P < 0.005.

. Results

.1. Characteristics of respondent ENT-H&N residents

Table 1 shows the characteristics of the 89 residents from
he 9 subdivisions of the 5 regions (Île-de-France, Rhône-Alpes
uvergne, Occitanie, Grand Est, Grand Ouest) who answered the
nline questionnaire between August and October 2021. The
esponse rate was  66% (89/135), and was lowest in the Île-de-

rance region (28/74, 38%). Respondents were mainly in the first

 years of residency in the first wave (Table 1). There were no sig-
ificant inter-region differences in age, gender or seniority (Online
aterials Supplementary Table S1). Only 7% of respondents (6/89),

https://www.equator-network.org/
https://www.gouvernement.fr/info-coronavirus/carte-et-donnees
https://www.gouvernement.fr/info-coronavirus/carte-et-donnees
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000033394083/
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000033394083/
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Fig. 1. Pre-COVID distribution of practical activities (theater, ward and departmen
respondents for whom each activity accounted for < 25%, 25–50%, 50–75% or 75–100%
consultation/emergency) and to Region (Île-de-France, Rhône-Alpes Auvergne, Occ

all in Île-de-France, were in transverse specialized training dur-
ing the 1st wave. Over the 3 study periods, 74% (66/89) were
in university hospitals (Table 1). Most structures were general
ENT departments (44.3% (39/89), 42.7% (38/89) and 52.8% (47/89)
respectively for the 3 semesters; the other half were, in decreasing
order, oncologic, rhinology, pediatric or otologic. Respectively,17%
(15/89), 16.9% (15/89) and 12.4% (11/89) of respondents were in
non-ENT-H&N internships in the 3 semesters.

3.2. Pre-COVID training conditions

Fig. 1 and Online materials Table S2 detail pre-COVID training
conditions per region. There were no significant inter-regional dif-
ferences in activity distribution between theater, department and
consultation/emergency (respectively, P = 0.14, 0.536, 0.134). For
67% (60/89) of respondents, theater time accounted for 25–50% of
activity. For 58%, consultation/emergency accounted for 25–50%
of activity. For 61% (54/89), ward and department management
accounted for less than 25%. Even so, 62.9% (56/89) considered
surgery training to be insufficient to achieve autonomy by end
of residency. On average, residents had 2 ± 1 hours of academic
training per week, varying significantly between regions, with
significantly more hours in Île-de-France (3 ± 1 hrs/wk, P < 0.001).
Residents spent an average 4 ± 3 hours per week on personal
academic study (including university diploma study), without
difference between regions (P = 0.954). 53.9% (48/89) were reg-
istered for at least 1 university diploma in 2019–2020 and/or
2020–2021, although significantly fewer in Île-de-France (36%,
10/28) (P < 0.001) (Online materials Table S2).

3.3. Health situation per wave and per region
Fig. 2 shows the number of COVID-19 admissions per day per
100,000 inhabitants at the 3 peaks between 2019 and 2021. Île-de-
France and Grand Est were severely affected by the 1st wave, while
Rhône-Alpes Auvergne was the most affected by the 2nd wave. The
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agement, consultation/emergency) according to Region. n = 89. The percentage of
eir time is shown according to activity (theater, ward and department management,

 Grand Est, Grand Ouest).

ther regions were less affected and without difference between
aves.

.4. Impact on academic and practical training and according to
ubspecialty

Online materials Tables S3 and S4 show impact according to area
f training during the 3 waves. In total, 58.1% of respondents (36/89)
eported functional exploration to be the most strongly impacted
ractical area, followed by otology and rhinology (respectively for
7.7% (11/89) and 12.9% (8/89)). Only oncology and pediatrics were
pared.

In total, 56.2% of respondents (50/89) reported a reduction in
cademic training, with changes to exam conditions for 67.4%
60/89) (equally, cancellation/postponement or e-examination),
hile 50.6% (45/89) reported impact on university diploma train-

ng, independently of region (P = 0.213). For 51.7% (46/89), 1 or more
ongresses were cancelled.

.5. Impact of COVID-19 according to wave, region and regional
ealth situation

Table 2 shows that 79.7% of respondents (71/89) found that the
st wave affected their training, compared to respectively 39.3%
35/89) and 44.9% (40/89) for waves 2 and 3. Independently of
ave, two-thirds of respondents reported surgical training to be

ar more strongly impacted than academic education (respectively
5/89 (61.8%), 53/89 (59.6%) and 57/89 (64%) for the 3 waves).
ig. 3 shows that surgical training was  reduced by 50–75% for
7/89 respondents (42%) in the 1st wave, whereas 40/89 (45%)
stimated the reduction at 25–50% in the 2nd wave, and 34/89
38%) estimated it at 0–25% in the 3rd wave. Online materials

able S5 shows that Île-de-France, Rhône-Alpes Auvergne and
rand Est were the most strongly affected regions in the 1st wave

majority of estimates at 75–100% reduction in surgical practice),
hile Occitanie was  the most strongly affected in the 2nd wave
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Fig. 2. Number of COVID-19 admissions per day per 100,000 inhabitants at the 3 peaks (March 2020, November 2020, April 2021); source:
https://www.gouvernement.fr/info-coronavirus/carte-et-donnees.
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Fig. 3. Estimated decrease in academic and in surgical training, overall and per sub
decrease was < 25%, 25–50%, 50–75% or 75–100% is shown according to academic tra
laryngology), for each wave: 1) semester November 2019–Mai 2020; 2) semester M

(majority of estimates at 50–75% reduction in surgical practice),
and Île-de-France, Rhône-Alpes Auvergne and Occitanie were
moderately affected in the 3rd wave (majority of estimates at
25–50% reduction in surgical practice). In the 3 waves, the reduc-
tion in academic education for the DES national degree course was
most often estimated at 0–25%: respectively 31/89 (34.8%), 41/89
(46.1%) and 34/89 (38.2%) per wave (Fig. 3).

3.6. Alternative training methods

Online materials Table S4 shows that 86.5% of respondents
(77/89) reported alternatives being implemented to compensate
for the absence of in-person classes: as of the 1st wave according to

41% (36/89), as of the 2nd according to 41% (36/89) and as of the 3rd
according to only 18% (16/89). According to 94.4% (84/89, including
some who had answered “Don’t know” to the more general ques-
tion), e-learning was set up, followed by classes in the department
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alty, during the first 3 waves; n = 89. The percentage of respondents for whom the
, global surgical training and subspecialty (pediatrics, oncology, otology, rhinology,
20–November 2020; 3) semester November 2020–May 2021.

or 51% (46/89) and provision of digital supports for 29% (26/89);
nly 15.7% (14/89) reported simulation workshops. 50.6% (45/89)
ound these alternatives to be well adapted. Almost two-thirds felt

 need to get supplementary supports to compensate for lack of
cademic training: books, scientific society webinars, and literature
earches.

. Discussion

The questionnaire revealed a reduction in training time for ENT-
&N residents in 5 large regions of France that were variously
ffected by the first 3 COVID-19 waves. According to two-thirds of
espondents, surgical training suffered more than academic edu-

ation, functional surgery being the most severely affected. It was
otable, however, that, while 79% (71/89) considered that the 1st
ave had a negative impact on their training, only 39% (35/89)

nd 44.9% (40/89) had the same feeling regarding the 2nd and 3rd

https://www.gouvernement.fr/info-coronavirus/carte-et-donnees
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Table  2
Reported general impact of the COVID-19 pandemic on practical and academic
training.

The health crisis affected your training in
November 2020–Mai 2021
n  (%)
Completely disagree 11 (12.4)
Rather disagree 16 (18)
Neutral 22 (24.7)
Agree 14 (15.7)
Completely agree 26 (29.2)

Was  academic (degree course lectures and
classes) or surgical training most affected?
n  (%)
Semester November 2019–May 2020

Surgical 55 (61.8)
Academic 6 (6.7)
Both equally 28 (31.5)

Semester May  2020–November 2020
Surgical 53 (59.6)
Academic 15 (16.9)
Both equally 21 (23.6)

Semester November 2020–May 2021
Surgical 57 (64)
Academic 14 (15.7)

r
b
o
T
s
i
r
c
t
a
w
H
a
w
t
o
i
i
d

o
E
o
t
r
d
a
o
l
o

r
d
m
w
e
f
l
o
H
a
b
n
s

5

d
C
t
r
i
t
w
h
m
i

Both equally 18 (20.2)

Qualitative variables reported as number and percentage (n (%)).

waves respectively, whether due to resumption of activity and/or
to adaptation of the hospital and university system. Reductions in
surgical activity varied between regions, and paralleled the local
health situation (Fig. 2).

This feeling of deterioration in training under the pandemic was
reported in many studies worldwide, in both medical and surgical
residents [10–12]. The American study by Aziz et al., in 1,102 gen-
eral surgery residents, found a significant reduction of more than
50% in the number of weekly cases operated on by residents com-
pared to the pre-COVID situation [10]. Surgical and interventional
specialties were more strongly impacted in terms of training than
medical fields or fields such as radiology with less patient contact
[13–17]. Amparore et al. analyzed responses by 377 Italian urology
residents; the proportion experiencing severe reduction (> 40%) or
almost total interruption (> 80%) of training was 41.1–81.2% in clin-
ical activity and 44.2–62.1% in surgery [18]. Guo et al. reported that
98% of 216 North American otolaryngology trainees who  responded
to a questionnaire complained of reduction in clinical activity [19].

Head and neck surgery is at particular risk of contamination by
aerosolization [20]. This accounts for the large reduction not only
in surgery but also in non-urgent and high-risk clinical activity
such as nasal endoscopy, audiometry, rhinomanometry and acous-
tic rhinometry, or olfactometry. The French ENT Society (SFORL)
published guidelines to limit unnecessary high-risk interventions
(https://www.sforl.org/wp-content/uploads/2020/03/Alerte-Covid
-19-Endoscopies-et-fibroscopies.pdf), and to postpone surgeries
that could be deferred [2]. There was consequently an inexorable
decrease in both clinical and surgical activity, impacting resident
training. This was confirmed in the present study, where the
most severely affected subspecialties were otology and rhinology,
whereas oncology and pediatrics were little affected, in line with
recommendations [21,22]. Amparore et al. [18] reported that
residents in Northern Italy, severely affected by the 1st wave, were
especially affected by the fall in activity; likewise in the present
study, regions in which the health situation was  notably critical
(Île-de-France, Rhône-Alpes Auvergne and Grand Est) were those
in which respondents reported the greatest decrease in activity.
In total, 86.5% of respondents (77/89) reported alternatives to
compensate for the lack of practical and academic training, imple-
mented as of the 1st wave according to 41% (36/89) and adapted
to needs according to 50.6% (45/89). One of the main alternatives
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eported in the literature is e-learning, which is highly appreciated
y residents and by the medical community as a whole, as it saves
n travel time and offers easily accessible extra training [23–26].
elemedicine likewise partially compensates for decreases in con-
ultation. However, although patients are very well satisfied [27],
t is better appreciated and more adapted for medical than surgical
esidents, especially in head and neck surgery where direct clini-
al examination is often indispensable [12]. Bandi et al. reported
hat dissection is the alternative to actual surgery that is best
ppreciated by residents (53%), followed by online teaching and
ebinars (46%) [28]. In the present series, however, very few ENT-
&N residents has dissection sessions or simulations, as anatomy
nd simulation labs were locked down in France during the 1st
ave. Although generally satisfied with the alternatives provided,

wo-thirds of respondents had needed to look for training aids
ver and above those provided officially. This argues for increas-
ng e-learning and other alternatives such as simulation, which,
f possible, should be directly available in hospital or university
epartments [26,29].

This was  the first French study to assess the impact of COVID-19
n training for surgery residents and specifically on the national
NT-H&N surgery degree course. Its main interest compared to
ther studies in the international literature was to compare reduc-
ion in activity over the first 3 waves, whereas other studies were
estricted to wave 1 or else did not assess comparisons. This
isclosed major impact in the 1st wave, parallel to local health situ-
tions (number of COVID-19 admissions directly related to closure
f operating rooms and beds), whereas the subsequent waves had
ess impact on residents’ training, thanks to better preparation and
rganization.

The study shows the limitations inherent to any survey:
esponse rate varying between regions, and the retrospective
eclarative nature of the responses. It would be useful to supple-
ent subjective assessment by objective operative data, which we
ere unable to do due to inter-regional differences and the risk

xcessive declaration bias over a period of 18 months. We  chose to
ocus on 5 large regions, diversely impacted by the pandemic, but a
arger nationwide study would be useful. The psychological impact
f the crisis on ENT-H&N residents was not studied, although ENT-
&N is a highly exposed specialty and it would be interesting to
ssess levels of stress and anxiety, which may  be high, as reported
y Ashoor et al. [30]. However, in the free text part of the question-
aire, respondents rarely reported fear of contamination or severe
tress.

. Conclusion

This study highlighted reduced activity, both practical and aca-
emic, reported by French ENT-H&N residents, related to the
OVID-19 epidemic. The reduction was greater during the 1st wave
han the 2 subsequent waves, and mainly affected residents in
egions in which the epidemic was most severe. The study thus
ndicates a need for reorganization and national-level harmoniza-
ion of training and educational tools, whether in view of another
ave or more generally. Reform of the 3rd cycle of medical studies
as been underway for years in France, seeking to make residents
ore autonomous, and it would be interesting to assess progress

n the light of the present context.
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