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Summary Background: The COVID-19 pandemic has disrupted the functioning of global soci- 
ety and healthcare systems, including surgical departments. We aimed to assess alterations in 
plastic surgery training in Europe during the COVID-19 pandemic. 
Methods: A 34-question survey was emailed in January and February 2021 to 54 National As- 
sociations of Plastic, Reconstructive, and Aesthetic Surgeons throughout European countries. 
The questions concerned the general profile of plastic surgery trainees, plastic surgery depart- 
ment, and training organization during the COVID-19 pandemic and its influence on respon- 
dents’ health. The acquisition of responses was finalized at the end of February 2021. 
Results: All 71 of the respondents reported alterations in planned courses, workshops, and 
conferences. Organizational changes included team rotation 62%, followed by redeployment 
to another department 45.1%. Reduction in admissions to the plastic surgery departments was 
more significant during the 1st t wave than the 2nd wave of COVID-19 pandemics. During the 
interim period, admission restrictions were proportional to the infection number. The most fre- 
quently reported surgical procedures performed were skin cancer surgeries, trauma, and burns 
(79%, 77%, and 77%). The majority, 62% of the respondents, noticed the negative impact of 
pandemics on training; 53.5% think their manual skills and clinical knowledge may deteriorate 
because of the pandemic. Respondents noticed that their mental (50.7%) and physical (32%) 
health worsened, along with feeling more stressed in general (57%). 
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Conclusion: The COVID-19 pandemic limited plastic surgery departments’ activities and im- 
plementation of the plastic surgery training program in all European countries involved in our 
study. 
© 2021 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 

I

T
g
d
t
d
p
a

h
s
p
t
a
t
a
f
o
t
o
p
w
t
a
s
t
s
i
i
t
t
o

P
p
5
A
d
i
w
t
m
F
T
d
d
C
d
a
q
t

Figure 1 Graph represents the distribution of respondents in 
context of year of training. 
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he COVID-19 pandemic has disrupted the functioning of 
lobal society and healthcare systems. The continuing 
ilemmas have changed the surgical activities in many coun- 
ries, including reshaping the work organization in surgical 
epartments, redeployment, change in number and types of 
rocedures performed, restricted access to operating the- 
ters, and changes in treatment protocols. 1–5 

The ongoing COVID-19-related epidemiological situation 
as affected the organization and implementation of plastic 
urgery training worldwide. 6–11 The residents had to post- 
one exams and fellowships, partial transfer of education 
o online platforms, a noticeable loss of time of training, 
nd expected prolongation of overall training. 6–10 Beside, 
his complicated situation also affects their mental health 
nd personal life. Increased anxiety levels seem to result 
rom the risk of infection, concerns regarding the loss of 
perational experience, and uncertainty about the future of 
heir residency. 12 To date, many studies have been published 
n plastic surgery residents’ training during the COVID-19 
andemic. 6–10 , 12–14 They all show a wide variety of problems 
ithin an examined country, but none of them is related to 
he situation in Europe as a whole. As epidemiological situ- 
tion varies between the countries, it is essential to under- 
tand the concerns of training systems in the European con- 
inent’s conditions. Therefore, we decided to survey plastic 
urgery training and the well-being of plastic surgery res- 
dents during the pandemic. This article aims to identify 
ssues, check whether they are consistent with the litera- 
ure, and propose solutions to improve the training of plas- 
ic surgery residents and the plastic surgery departments’ 
rganization. 2 , 5 , 6 , 10 Methods 
A 34-question “Plastic Surgery Training during COVID-19 

andemic Survey” was designed using Google Forms (Ap- 
endix 1 – AS1). It was emailed with an online link to 
4 National Associations of Plastic, Reconstructive, and 
esthetic Surgeons, throughout European countries, and 
irectly emailed to Hospital Plastic Surgery Departments 
n the biggest cities in each European country. Emails 
ere sent in January 2021 via a dedicated account: plas- 
ic.surgery.covid@gmail.com. Including two “friendly re- 
inders”, overall, 713 emails were sent. At the end of 
ebruary 2021, the acquisition of responses was finished. 
he survey covered four major groups [AS1] of questions ad- 
ressing: general profile of plastic surgery trainee respon- 
ent, plastic surgery department organization during the 
OVID-19 pandemic, plastic surgery training during a pan- 
emic, and pandemics’ influence on respondents’ physical 
nd mental health. The survey consisted of 33 closed-ended 
uestions and one open-ended question. Twenty-six ques- 
ions had a single response possible, and seven questions 
p

1697
ad multiple answers possible. The following timeframes 
ere taken on the first wave – 23.01.2020 to 31.05.2020, the 
nterim period – 01.06.2020 to 30.09.2020, and the second 
ave – 01.10.2020 to 28.02.2021. 15 , 16 The visualization was 
repared in GraphPad PRISM 9.1, (CA, USA) and Datawrap- 
er (Berlin, Germany). Data on COVID-19 cases number were 
cquired and retrieved from https://ourworldindata.org/ 
oronavirus .16 Fisher’s exact test and R-Spearman correla- 
ion were used to analyze the data (GraphPad PRISM 9.1, 
A, USA). 

esults 

he general profile of respondents 

 total of 71 survey responses were collected and included 
n the analysis. The respondents consisted of 45/71 (63.4%) 
ale and 26/71 (36.6%) female plastic surgery trainees. For 
he majority of respondents 67/71 (94.4%), plastic surgery 
as the first specialty. A total of 52.1% of respondents 
57/71) were in the 25–30 years range during the survey, fol- 
owed by 38% (27/71) in the 30–35 years range. In that order,
.6% (4/71) and 4.2% (3/71) of respondents declared 35–40 
nd 40–45 years range. Additionally, 49.3% of respondents 
ere within the 1st–3rd year of residency (25,4%, 15,5%, 
nd 8,5%, respectively), followed by 15.5% of participants 
n the 4th and 5th year. Finally, 19.7% of participants were 
nishing their training (14/71) ( Figure 1 ) 
The survey was completed by representatives of 13 Euro- 

ean countries, for details see Figure 2 . 
 

https://ourworldindata.org/coronavirus
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Figure 2 Survey respondents’ representations on Europe map. 

P
C

T
t
w
a

s
a
r
p
r
r
t
p
(
s
(

o
c

p
e
t
t
t  

p
m
c

p
c
(
p
c
e
s

lastic surgery department organization during the 

OVID-19 pandemic 

he level of the decrease in admission during the first wave, 
he interim period, and the second wave was questioned 
ith a gradual scale of 20% decrement versus pre-pandemic 
dmission rates ( Figsure 3 and 4 ). 
Admissions were entirely suspended during the first and 

econd waves (12/71 and 7/71). Significant limitations of 
dmissions ( < 20%, 20–40%, and 40–60%) remained compa- 
able during both waves of COVID-19 pandemic and com- 
osed 63.4% of responses. During the second wave, five 
espondents (5/71) from Finland (4/5) and Germany (1/5) 
eported unaffected level admissions ( Figure 4 B). The in- 
erim period was reported with increased resume to pre- 
andemic admission levels (33.8%, 24/71); however, 26/71 
36.62%) of residents reported major limitations of admis- 
ions, especially in the Czech Republic, Romania, and Spain 
 Figure 4 B). They were followed by an increased number 
1698
f total cases of the COVID-19/million citizens versus other 
ountries ( Figure 4 A). 
Total COVID-19 cases/million were correlated with re- 

orted reduction of admission in respondents’ countries in 
ach of three phases of COVID-19 pandemic (first wave, 
he interim period, and second wave). Admissions’ limita- 
ion in both waves revealed insignificant correlation with to- 
al cases/million citizens ( r = 0,053, p = 0,66 and r = 0,159,
 = 0,19). However, during the interim period, the ad- 
issions’ rates limitation correlated positively with total 
ases/million ( r = 0,318, p = 0,007). 
The three most frequently reported surgical procedures 

erformed during the first and second wave were skin 
ancer surgeries, trauma, and burns (79%, 77%, and 77%) 
 Figure 5 ). 23/71 (32.4%) answers contained only these 
rocedures. In three cases, either trauma or skin can- 
ers or burns were the only performed procedures. Thirty- 
ight respondents mentioned conducting emergency recon- 
tructions (54%) and 25 (35%) included hand surgeries. The 
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Figure 3 Rates of admission to the plastic surgery departments. Admission rates were exhibited as% of average admission before 
the COVID-19 pandemic. 
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east frequently reported procedures were elective recon- 
tructions (19/71, 27%) and elective esthetic procedures 
14/71, 20%; Figure 5 ). However, 29/71 (40.8%) respon- 
ents acknowledged the need to switch the anesthesia type 
rom general to local due to pandemic (anesthesia switch 
eeded a few times – 26/71 (36.6%) and many times – 3/71 
4.2%), Appendix A2). The majority of respondents’ hospi- 
als (57/71, 80.3%) required COVID-19 tests before patient 
dmission. Either polymerase chain reaction (PCR) test or 
n antigen test: 49/71 and 8/71, respectively. Addition- 
lly, 52/71 (73.2%) of respondents stated that pandemic af- 
ected the patients’ stay in the hospital. A total of 25/71 
35.2%) respondents admitted that the patient’s stay was 
arely shortened while 27/71 (38%) frequently assessed it. 
elemedicine services were utilized during outpatient con- 
ultations – 21/71 (29.6%), for communication with patients 
n the department – 11/71 (15.5%), and the least frequently 
or surgical qualification – 4/71 (5.6%). In addition to, 41/71 
51.7%) of respondents did not use telemedicine services. 
he organization of work in plastic surgery departments dur- 
ng the pandemic was altered. The most common organiza- 
ional change was team rotation 62% (44/71), followed by 
edeployment to another department 45.1% (32/71), cre- 
ting a separate section for patients with COVID-19 within 
he plastic surgery department 29.6% (21/71). In 14.1% 

10/71) cases, the plastic surgery department was trans- 
ormed into COVID-19 unit, and in 5.6% (4/71) part of the 
1699
taff quit the department. Despite that 30/71 (42.3%) of re- 
pondents were offered COVID-19 training courses in their 
ospital. Over half of the respondents (39/71, 54.9%) were 
edeployed to another department to treat patients with 
OVID-19. Yet, 25/71 (35.2%) respondents treated COVID- 
9 patients in the plastic surgery department, while 18/71 
25.4%) did not treat COVID-19 patients at all. All respon- 
ents had access to personal protective equipment (PPE) at 
heir departments. However, 26/71 (36.6%) declared that 
ccess/amount or level of protection was insufficient. The 
inority of the respondents (12/71, 16.9%) were not tested 
or SARS-CoV-2 infection. The rest of the respondents were 
ested: due to having symptoms (19/71, 26.8%) after con- 
act with a person who had COVID-19 (37/71, 52.1%) or 
ad mandatory tests at regular intervals (31/71, 43.7%). In 
oncordance with hospital/country policies regarding physi- 
ian’s exclusion from work after confirmed exposure to 
OVID-19, 46/71 (64.8%) physicians were excluded, 15/71 
21.1%) were excluded only if they had symptoms, while 
0/71 (14.1%) confirmed exposure to COVID-19 did not ex- 
lude physicians from work. 
Further questions concerned training during the pan- 

emic. All of the respondents had alterations in their plans 
or attending courses, workshops, and conferences. How- 
ver, 45.1% (32/71) respondents had some of the activities 
anceled, 40.8% (29/71) had activities rescheduled for the 
ndefinite future, 31% (22/71) had changed form of activi- 
 



A.M. Paskal, P. Jaremków, P. Małyszczak et al. 

Figure 4 (A) COVID-19 infections in 1st wave, interim period and 2nd wave in surveyed countries expressed as total cases/million 
citizens [data source: Max Roser, Hannah Ritchie, Esteban Ortiz-Ospina and Joe Hasell (2020) – "Coronavirus Pandemic (COVID-19)". 
They are published online at OurWorldInData.org. Retrieved from: ’ https://ourworldindata.org/coronavirus’ [Online Resource]]; 
(B) Median admissions’ rates in surveyed countries in first wave, interim period, and second wave of COVID-19 pandemic (median ±
range). 

Figure 5 Type of procedures performed in plastic surgery de- 
partments during the first and the second wave of COVID-19. 
Above bars -% of responses, at the bottom - number of absolute 
responses. 
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ies (remote), and 26.8% (19/71) had activities rescheduled 
or a new date. Survey participants were asked if they were 
rovided with the additional educational and research ac- 
ivities due to limited training in their department (mul- 
iple answers possible question). A total of 40.8% (29/71) 
ad no additional activities, 39.4% (28/71) attended on- 
1700
ine webinars, 36.6% (26/71) attended online conferences 
nd courses, 31% (22/71) were writing research articles, 
8.3% (13/71) had access to textbooks, 9.9% (7/71) had 
nline transmission, 5.6% (4/71) had other activities, 2.5% 

2/71) had intraoperative video recordings, and 1.4% (1/71) 
ad cadaveric sections. Compared to the time before the 
andemic, 46.5% (33/71) of respondents admitted spend- 
ng more time on self-study learning, 28.2% (20/71) – less 
ime, and 25.4% (18/71) – the same amount of time. Regard- 
ng the possible prolongation of plastic surgery residency, 
5.1% (32/71) of respondents did not know if it will be pro- 
onged, 43.7% (31/71) declared no prolongation, and 11.3% 

8/71) declared prolongation. Nonetheless, 18.3% (13/71) 
f respondents reported difficulties with finishing residency 
raining in due time, 31% (22/71) declined to have any prob- 
ems, and 50.7% (36/71) were not concerned (not applica- 
le). Trainees were asked about their opinions on the pan- 
emic’s impact on training. The majority 62% (42/71) of the 
espondents, noticed mostly negative consequences (e.g., 
ewer procedures), 35.2% (25/71) declared both positive 
nd negative consequences, and 2.8% (2/71) mostly positive 
mpact. Over half of the respondents – 53.5% (38/71) think 
hat their manual skills and clinical knowledge may be dete- 
iorated because of the pandemic, 25.4% (18/71) contradict 
his statement, and 21.1% (15/71) do not know. 
The further section covered the trainee’s physical and 

ental health during the pandemic. 71.8% (51/71) of re- 
pondents have not become infected with SARS-CoV-2. Out 
f 28.2% respondents who were infected, 16.9% (12/71) 
ere infected during professional activities, 8.5% (6/71) 
o not know where they have become infected, and 2.8% 

2/71) were infected outside of the workplace. Although 
ithout statistical significance ( p = 0,33, professional ac- 
ivities vs. unknown + outside the workplace), the major- 
ty of respondents (66.2%, 47/71) were not excluded from 

ork because of SARS-CoV-2 infection (not applicable), 
4.1% (10/71) were excluded for 14–30 days, 11.3% (8/71) 
ere excluded for less than 14 days, 5.6% (4/71) were ex- 
luded for 30–60 days, and 2.8% (2/71) were excluded for 
 

https://ourworldindata.org/coronavirus'
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ore than 60 days. Regarding the pandemic’s impact on 
espondents’ physical health, a similar percentage of re- 
pondents declared: no effect (33.8%, 24/71), change for 
he worse (32.4%, 23/71), and “hard to say” answer (29.6%, 
1/71), only 4.2% (3/71) admitted that their physical health 
hanged for better. Nearly half of the respondents (50.7%, 
6/71) determined the impact of the pandemic on one’s 
ental health as change for the worse, 26.8% (19/71) chose 
hard to say” answer, 21.1% (15/71) declared no impact 
n their mental health, and only one respondent admitted 
hange for better. The next question investigated everyday 
tress levels during the pandemic. In addition, 57.7% (41/71) 
f respondents felt more stressed, 36.6% (26/71) declared 
o change in everyday stress level during the pandemic, 
nd 5.6% (4/71) of respondents felt less stressed. But in a 
ore significant part, 90.1% (64/71) of respondents have 
ot tried mental health support, 5.6% (4/71) tried with no 
enefit, and 4.2% (3/71) benefited from mental health sup- 
ort. Plastic surgery trainees spent their time-off during the 
andemic mostly on household duties (67.6%, 48/71), other 
obbies (49.3%, 35/71), quality time with family (49.3%, 
5/71), learning new skills (not related to surgery) (43.6%, 
1/71), physical activities (39.5%, 28/71), other (28.2%, 
0/71), taking care of their mental health (9.9%, 7/71), and 
piritual activities (7%, 5/71). Four participants filled the 
ast and only open-ended question ("Is there anything more 
ou wish to add (something you would like to share with 
our colleagues)?"), answers enclosed in Appendix Table A2. 

iscussion 

oth the first and second waves of the pandemic signifi- 
antly affected admissions to plastic surgery departments 
n all countries involved in the study. During the first wave, 
very department limited the admissions, while during the 
econd wave, no restrictions were needed in some depart- 
ents (7.04% respondents). It may suggest better prepara- 
ion for the second wave and using protocols developed dur- 
ng the first one. The level of restrictions was proportional 
o the extent of SARS-CoV-2 infection number only during 
he interim period. 
During the COVID-19 pandemic, previously established 

ork organization in plastic surgery departments was dis- 
urbed, and work is focused on emergency cases, postponing 
lective reconstructions, and esthetic procedures. 7 , 10 , 13 , 17 

ur survey showed that the treatment during the pandemic 
oncentrated on trauma, burns, and skin cancers. 
However, 73.2% of our respondents reported shortening 

f patients’ stay or changing the type of anesthesia from 

eneral to local (40.8%) in the departments, which may be 
ictated by minimizing the risk of contamination. 4 Testing 
atients before the admission protects the healthcare work- 
rs from COVID-19 exposure and decreases the risk of inter- 
atient transmission. The majority of our respondents indi- 
ated that either a PCR test or an antigen test was required 
efore admission (80.3%). 
To avoid situations when the whole staff must be quaran- 

ined, it is essential to change the work organization. The 
ost common change and difference mentioned by Arm- 
trong et al. is team rotation, which was confirmed in our 
urvey (62% of respondents). 3 
1701
It was reported that plastic surgeons had to treat the 
ARS-CoV-2 + patients. A total of 45.1% of our respondents 
ere transferred to another department, and 35.2% had a 
eparate section for patients with COVID-19, created within 
he plastic surgery departments. Nevertheless, in this un- 
redictable situation, innovative management can allow 

uitable department reorganization. 18 Although 74.6% of our 
espondents had to treat the SARS-CoV-2 + patients, most 
f them (57.7%) were not offered any training dedicated 
o managing such patients. Lack of mandatory training in 
reating SARS-CoV-2 + patients before redeployment to ICU 

epartments may increase anxiety levels among residents. 
hile access to PPE is fundamental, 36.6% of respondents 

ndicated that the access, the amount, or protection level 
f it was insufficient. 19 

One of the utmost issues was the difficulty in completing 
he residency training mentioned by Armstrong et al. 3 , 19 The 
ecreased number of operations due to COVID-19 is among 
he greatest concerns of surgical residents. 20 As they felt 
he lack of proper training Zingaretti et al., 6 it is substantial 
o provide residents with substitutive activities in the de- 
artment. Even though 46% of our respondents spent more 
ime on self-study during the pandemic than before, 40.8% 

f them were left without any additional educational sup- 
ort in their departments. Yet, 62% of respondents mainly 
oticed the pandemic’s negative impact on their training, 
nd 53.5% thought that their manual skills and knowledge 
ould be less adequate in the future. 
Hamidian Jahromi et al. mentioned many potential 

ethods to fill the lack of training: relevant reading ma- 
erials, videos recorded during operations, training on man- 
equins, animals, and others. 7 Other studies show the ben- 
fits of online education. 6 , 9 , 21 The most frequent additional 
ducational activity reported by the respondents was to 
ttend online webinars (39.4%). Even though telemedicine 
ay benefit plastic surgery departments’ work, more than 
0% of our respondents did not use it at all. Only 1.37% 

f them trained with cadaver dissection and only 2.74% 

atched intraoperative videos. It is worth mentioning 
hat no specialized devices are needed to record oper- 
ting procedures, as GoPro cameras are used with great 
esults. 22 

COVID-19 pandemic has also affected other aspects of 
esidents’ lives and their stress levels increased. 12 The ma- 
ority of the respondents felt more stressed in general 
57.7%). Nonetheless, 50.7% reported worsening of their 
ental and 32.4% physical health. Despite that, only 9.59% 

f them tried mental health support, and only 4.1/3% bene- 
ted from it. Regular online meetings addressing residents’ 
ell-being can be organized to improve their general men- 
al health. 23 A pandemic provides extra time-off work due 
o isolation, quarantine, lockdown, team rotation, or lim- 
ted hospital admissions, when one can focus on other activ- 
ties. According to the survey, our respondents used it well, 
pending it mostly on household duties, hobbies, passions, 
pending quality time with family, learning new skills, or 
oing physical activities. Leisure time activities are neces- 
ary as they decrease the risk of burnout, especially when 
reating COVID-19 + patients what is more stressful, work- 
emanding, and poorly related to plastic surgery. 24 , 25 

Despite high variance of responses within countries and 
ow response rate, our results reflect plastic surgery res- 
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dents’ situation in individual countries mentioned previ- 
usly in the literature. 

onclusion 

ndoubtedly, the COVID-19 pandemic limited plastic surgery 
epartments’ activities, residents’ work, and implementa- 
ion of plastic surgery residency training programs in all 
uropean countries involved in our study. The limitations 
lightly varied between the countries as the epidemiologi- 
al situation differed. The modifications in the organization 
f work forced the residents to use other additional forms 
f training. Webinars and self-education have become an 
ndispensable part of education. The responses and answers 
rom 13 countries reflect the situation of plastic surgery res- 
dents in Europe and are described in previously conducted 
esearch regarding the situation in individual countries. 
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