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Abstract
BACKGROUND: The COVID-19 pandemic has tremendously impacted the healthcare system and
residency programs worldwide. Surgical residents were redeployed to COVID-19 units whereas education
and scienti�c didactics were reduced. The aim of this study is to identify the impact of COVID-19 on
Flemish surgical residents’ education, personal life and volume of performed surgeries.

METHODS: A cross-sectional retrospective survey on educational and personal impact during the �rst
COVID-19 wave was administered anonymously to all surgical residents in Flanders. A quantitative
comparison of performed surgeries during this period and the same period a year earlier was conducted.

RESULTS: 193 surgical residents (46%) completed the survey. 63% of residents were no longer admitted
to multidisciplinary oncologic meetings and 107 (55%) residents had no longer any scienti�c meetings at
all. 46% of the residents indicated more than 50% reduction in time in the operating theater. 31% of
residents was involved in care for COVID-19 positive surgical patients. 78% of the residents experienced a
negative impact on their surgical training and 41% experienced a negative in�uence on their private
situation.  Performed surgical cases during the COVID-19 period were on average 40% less for second,
third- and fourth-year residents.

CONCLUSION: Surgical residents perceived a high negative impact on personal and professional lives
during the start of the COVID-19 pandemic in Flanders. Education and training programs were cancelled
and volume of performed surgeries decreased tremendously. Policymakers and surgical program
coordinators should ensure surgical education during further evolution of this and future pandemics.

Introduction
In December of 2019 a new coronavirus (SARS-CoV-2) rapidly spread throughout the world after it was
identi�ed in Wuhan, China [1]. The World Health Organization declared this COVID-19 a pandemic on
March 11th, 2020 [2]. In Belgium, the federal government declared a national lockdown on March, 18th
until April 5th 2020 in an attempt to contain the virus spread. Within the healthcare system, changes were
rapidly made to the allocation of resources, work�ows, and daily operations, from the cancellation of non-
emergent surgeries to the transition of many disciplines to telehealth medicine [3, 4]. The impact on
surgical residents has been countless, including alterations in work schedules, deployment to units caring
for patients with COVID-19, and signi�cant modi�cations in resident education. Many institutions
transitioned to remote academic sessions, research conferences were postponed or cancelled, and
requirements for exams were changed. Surgical residents depend on their number of performed
procedures for their learning curves and surgical exposure [5]. Since non-emergent surgeries were
cancelled and a number of residents was reallocated to COVID-19 wards, this had a great impact on their
training progress [6–8]. Different studies have described ways to adapt the curricula or reorganize
surgical training by video-based learning or telehealth [8–11]. Few studies assessed the impact of these
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changes on residents’ number of performed surgeries and their attitudes towards these changes during
this COVID wave [7, 12].

The aim of this study is twofold. First, to assess the effects of the pandemic on residents’ education and
experience. Second, to quantitatively measure the decrease in case volume of performed surgeries during
the pandemic compared to the same period in normal circumstances the year before.

Material And Methods

Effects on education and experience
To assess the experience and attitudes towards the impact of the COVID-19 pandemic on surgical
residents, an online survey consisting of 28 questions was created (Additional �le 1). The survey
consisted of 5 main topics: residents’ education, patient contact, surgical performance, work planning
and personal life. This survey was administered anonymously through Qualtrics® to all surgical residents
in Flanders, Belgium. This included orthopedic surgery, urology, general surgery and plastic surgery
residents of all 4 Flemish universities providing surgical training. A survey invitation link was sent by the
surgical program coordinators of each university, by the Flemish Association of Medical Specialists in
Training (VASO) and the Belgian association of surgical trainees (BAST). The survey was available for
respondents between July and October 2020 and 3 reminders were sent. Each participant had to give
informed consent before starting the survey. It was speci�ed to answer the survey questions in the light of
the �rst COVID-19 wave in Belgium (March-May 2020).

Descriptive analyses were performed for the entire respondent group, followed by strati�ed analysis by
year of residency and type of hospital employed (i.e. university hospital or general hospital). Descriptive
statistics were reported with percentages and analyzed using Qualtrics® software.

Case volume of surgeries
In Flanders, Belgium, residents have to register their performed procedures (number and type of
procedure) on a regular basis in an independent online system together with their degree of independence
during the surgery. This platform (Medbook ®, Imengine, Leuven, Belgium [13]) is used by supervisors
and program coordinators to assess the learning curve of each resident. For this study we compared the
performed cases between March-May 2020 (the lockdown period) with the same period in 2019. The
volume of procedures by each resident who gave an informed consent was delivered by Medbook® on a
secure server after complete anonymization. The data were analyzed and strati�ed by year of residency
to assess variations in impact by level of training. Data were reported as averages by year of residency
for each surgical discipline. Statistical analysis was performed with IBM SPSS Statistics 20.0 using an
independent t-test. P-value of 0.05 was considered to be statistically signi�cant.

Results
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Out of 419 Flemish surgical residents, 193 respondents (46%) completed the questionnaire. Detailed
demographic characteristics are depicted in Table 1.
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Table 1
demographic characteristics of respondents (n = 193)

Characteristics Number (%)

Year of training  

1 43 (22)

2 53 (27)

3 37 (19)

4 20 (10)

5 16 (8)

6 24 (13)

University  

Catholic University Leuven 103 (53)

Free university of Brussels 22 (11)

University of Ghent 34 (18)

University of Antwerp 21 (11)

Not de�ned 13 (7)

Specialty  

General surgery 99 (51)

Orthopedic surgery 49 (26)

Reconstructive surgery 6 (3)

Urology 39 (20)

Region where active  

Flemish-Brabant / Brussels 65 (34)

Antwerp 54 (28)

East- and West-Flanders 54 (28)

Limburg 20 (10)

Type of hospital  

University hospital 70 (36)

Regional hospital 123 (64)

Status of hospital COVID-19 admissions  
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Characteristics Number (%)

0–20 12 (6)

21–50 14 (7)

51–100 37 (19)

>100 130 (67)

Effect of COVID-19 pandemic on teaching activities
Seventy-six (39%) residents indicated that meetings where organized as usual, but with hygienic
measures (social distancing, mouth masks…) and 50 (26%) residents indicated that there were no more
organized meetings (only ad hoc meetings). 18% of the respondents indicated that there were less
frequent meetings, but still with direct contact and hygienic measures. Only 11% of the residents had
digital meetings, with the same frequency as before the COVID-19 pandemic and 6% had digital meetings
but less frequently. 79% of the residents were still admitted to department speci�c meetings and 21%
were excluded.

Forty-�ve residents (23%) indicated that the multidisciplinary oncologic meetings (MDOMs) were
organized as usual, but with hygienic measures (social distancing, mouth mask…). 58 (30%) stated that
the MDOMs were digitally organized, with the same frequency and 10 (5%) indicated that it was
organized digitally but less frequent. 15 (8%) residents responded that there were no more organized
MDOMs in the hospital (only ad hoc meetings). 53 (27%) of the residents never participate in MDOMs or
indicated that it is not organized in their specialty. When asked if participants were admitted to MDOMs,
48% answered that they did and 26% that they didn’t (26% not applicable). In university hospitals, 16% of
those participating in MDOM were no longer admitted, while in regional hospitals 47% of residents
normally participating were no longer admitted to these MDOMs.

Scienti�c meetings were no longer organized for 107 (55%) of the respondents, while 12 (6%) residents
stated they had still real-life scienti�c meetings but less frequently. In 12% of the respondents, digital
scienti�c meetings were organized with the same frequency and in 17% digital meetings where also
organized but less frequently. In 10% of the respondents’ answers, scienti�c meetings were organized as
usual but with hygienic measures.

Effect of COVID-19 pandemic on patient contact
Contact with patients was organized as usual preoperatively (86%) and postoperatively (81%). Residents
were appointed to outpatient clinic in 80% of the cases. Less than 20% of respondents indicated that
video- or teleconsultations were organized for outpatient clinic visits.

Effect of COVID-19 pandemic on surgical performance
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Most of the respondents (46%) indicated more than 50% reduction in time in the operating theater. 34%
indicated less than 50% reduction in operating theater time. 1 in 10 respondents indicated that they were
no longer assigned to the operating theater at all (Fig. 1). The degree of independence for executing
surgeries was the same in 53% of the respondents. 12% indicated to have a higher degree of
independence and 35% indicated a lower degree of independence (Fig. 2).

Effect of COVID-19 pandemic on planning schemes of
residents
59% of residents working in a university hospital had to work less on average, compared to 78% in a
regional hospital. In total, 71% had to work less on average and 7% had to work more on average (Fig. 3).
The on-call frequency was higher (43%) in a regional hospital compared to 29% in a university hospital
during the COVID-19 pandemic. For the whole group of respondents 38% indicated to have been more on
call and 6% indicated to have been less on call (Fig. 4). 41% of respondents indicated that they didn’t
know their weekly schedule in advance during the COVID-19 crisis and that planning could change daily.
Most of the respondents were involved in care for COVID-19 positive surgical patients (31%). Also, 20%
indicated having to care for COVID-19 positive patients during triage and initial care in the emergency
department and 16% worked in a COVID-19 hospital ward or COVID-19 intensive care unit (3%).

Effect of COVID-19 pandemic on personal life
There was su�cient availability of protective material in 84% of the respondents and 90% indicated
adequate availability of protocols for the treatment and protection of COVID-19 positive patients. 12% of
the respondents tested positive for COVID-19 themselves. Overall, 78% of the residents experienced a
negative contribution of the crisis for their surgery training. The in�uence of the COVID-19 pandemic on
the residents’ private situation was negative in 41% of the respondents.

Quantitative analysis of number of performed surgeries
Logbooks of 338 residents were analyzed on their performed surgeries. 154 residents consented for the
use of their data from 2019 and 184 consented for the use of their data from 2020. 168 logbooks were
from general surgery residents, 89 were orthopedic surgery residents, 22 reconstructive surgery residents
and 59 urology residents. First-year residents (70 respondents) were excluded for analysis because their
number of surgeries could not be compared with the year before. The difference in mean performed
surgeries between 2019 (M = 127; SD = 83) and 2020 (M = 91; SD = 62) was statistically signi�cant (p = 
0.023) for second-year residents, for third-year residents (M = 155; SD = 111 versus M = 83; SD = 52; p = 
0.007) and for fourth-year residents (M = 170; SD = 76 versus M = 107; SD = 75; p = 0.017). The difference
in mean performed surgeries between 2019 (M = 136; SD = 85) and 2020 (M = 124; SD = 70) was not
statistically signi�cant for �fth-year residents (p = 0.652) nor for sixth-year residents (M = 145; SD = 91
versus M = 88; SD = 55; p = 0.096) (Fig. 5).

Discussion
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This study shows the many effects during the start of the COVID-19 pandemic on personal and
professional lives of surgical residents in Flanders (Belgium), a severely affected region during that
period. One in three residents were not allowed on MDOMs and six in ten residents had no scienti�c
meetings at all. Fifty-six percent of the residents indicate more than 50% reduction of operating theater
time compared to their time before the outbreak, and younger residents were mostly engaged in care for
COVID-19 patients. Residents had to work less in general but were more on call. Overall, the perceived
impact on surgical training was negative for 8 in 10 residents. Objective data on performed surgical case
volume indicate that younger year residents had less surgical exposure than before the COVID-period.
Older year residents were still able to perform surgeries and had no statistical difference in case volume.
As the SARS-CoV-2 virus emerged all over the world, healthcare systems had to change rapidly to support
COVID-19 patients and to keep other care ongoing. Residency programs had to be postponed and
changed accordingly to ensure quality education of residents [9, 14]. For surgical residents in particular,
COVID-19 has affected their volume of performed surgeries during the lockdown, as most non-emergent
procedures were cancelled [15]. Few studies assessed the effect of this impact on surgical residents’ life
and education [16].

The impact on teaching activities for residents in Belgian hospitals was high: 55% of them no longer had
any scienti�c meetings organized nor department-speci�c meetings and MDOMs. Also globally, hospitals
struggle to preserve academic teaching for their residents during the pandemic [17–20]. We observed that
more residents were admitted to multidisciplinary meetings in university hospitals. This can be explained
by the academic function of these hospitals and their larger number of MDOMs. Interestingly, less than
20% of outpatient contacts was organized by video- or teleconsultation. This could be due to the limited
experience in Belgium with this formula [20]. The Belgian government invested during the COVID-19 crisis
in the further development of video consultations and the reimbursement of it so that it can continue
after the pandemic.

Most residents in regional hospitals had to work less during the pandemic than before, although they had
higher on call frequency. This could be explained by the deployment of residents to emergency units and
newly created COVID-19 wards. In university hospitals, the total number of working hours per week was
comparable to regional hospitals but the increase of their on-call frequency was less than in regional
hospitals. This could be due to the fact that university hospitals in Belgium have the largest number of
residents and could therefore count on a larger resident pool to �ll in the extra shifts. The same trend is
seen in other countries and resident programs [7]. It is remarkable that despite the high availability of
personal protective material, still 12% of the residents were tested positive for COVID-19. This emphasizes
the need for screening of healthcare workers. In Belgium, there is no generalized testing for healthcare
staff and as such, the number does not include asymptomatic residents. A future study on immunity by
antibodies may re�ect the true infection rate more accurately [16]. The overall perceived negative impact
on surgical education and residents’ personal life is in line with previous studies [21–23] and shows the
need for attention on this topic in the further evolution of the pandemic.
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This study also sought to determine the impact of COVID-19 on their total number of performed surgeries
by comparing the �rst COVID wave time period and its corresponding period in the year before. Younger
year residents (second, third and fourth year) experienced a signi�cant decrease in their performed
surgeries during the COVID period. This could be explained by the fact that these residents were
redeployed to other wards and emergency units. Older year residents (�fth and sixth year) did not
experience a signi�cant decrease in surgeries and a possible explanation could be found in the fact that
they have a more independent degree in the operating theater and they could perform the emergency
surgeries. This is in line with other countries where we see that surgical time for residents decreased
sharply [14, 24–26].

This study has several strengths. The overall response rate of 46% and the response rate per specialty are
high compared to other studies [27–30]. To our knowledge, this study is the �rst to calculate differences
in performed surgeries between different training years based on objective registered data in 2 time
periods. Most other studies used self-reported data from respondents in the survey [11, 31, 32]. This study
also has some limitations. Not all hospitals were affected by the same number of COVID-19
hospitalizations and impact on structuring in hospitals could vary. We anticipated on this by asking the
number of admitted COVID-19 patients in the hospital, but we did not exclude low-admission hospitals in
our analysis. Nevertheless, more than 85% of respondents worked in a hospital with more than 50 COVID-
19 admissions. Secondly, this study is prone to recall bias due to its respective nature. We minimised this
bias in the calculation of number of performed surgeries by using the independent registry platform
(Medbook®) to collect the data. Lastly, some of the specialty groups are relatively small (e.g.
reconstructive surgery). We achieved good response rate for all specialties; however, we acknowledge that
comparing disproportionate groups is a limitation for this study and for this reason we presented the data
of the survey on an aggregated level for all surgical disciplines.

Conclusion
The results of this study highlight the enormous impact of the COVID-19 pandemic on surgical residents’
training and personal life in Flanders, but also urge surgical program coordinators to reinvent todays
surgical training. The perceived high negative impact on personal and professional life should be
considered in the further evolution of the pandemic and surgical residents’ supervisors have to invent new
ways to continue education. A complete cancellation of surgical procedures for residents should be
avoided in the future in order to maintain the learning curve and their surgical exposure.

Declarations

Ethics approval and consent to participate
This study obtained ethical approval of the ethics committee and institutional review board of UZ/KU
Leuven (S64326). The resulting survey data were aggregated on a secure server for research purpose



Page 10/16

only. Informed consent was obtained from all individual participants included in the study. All methods
used in this study were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable

Availability of data and materials
The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interests
The authors declare that they have no competing interests.

Funding
Not applicable

Authors’ contributions
All authors have contributed substantially to the work. JB and LP designed the study; PDL critically
reviewed the manuscript.

Acknowledgements
The authors want to thank all surgical residents who participated to the survey. They also want to
specially thank Karel Verbert from Medbook®, all surgical program directors from the Flemish universities
and all presidents of the Dutch speaking Belgian recognition committees of the surgical subspecialties
for their kind collaboration in this project.

References
1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from Patients with

Pneumonia in China, 2019. N Engl J Med. 2020.

2. World Health Organisation. Coronavirus (COVID-19) events as they happen.
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen.



Page 11/16

Accessed 10 Jan 2021.

3. White EM, Shaughnessy MP, Esposito AC, Slade MD, Korah M, Yoo PS. Surgical Education in the
Time of COVID: Understanding the Early Response of Surgical Training Programs to the Novel
Coronavirus Pandemic. J Surg Educ. 2020. doi:10.1016/j.jsurg.2020.07.036.

4. Richardson MA, Islam W, Magruder M. The Evolving Impact of COVID-19 on Medical Student
Orthopedic Education: Perspectives From Medical Students in Different Phases of the Curriculum.
Geriatr Orthop Surg Rehabil. 2020;11. doi:10.1177/2151459320951721.

5. Villamizar N, Nguyen DM. Enhancement in virtual learning cannot substitute for hands-on training in
cardiothoracic surgery. Journal of Cardiac Surgery. 2020;35:3449–50.

�. Tolu LB, Feyissa GT, Ezeh A, Gudu W. Managing Resident Workforce and Residency Training During
COVID-19 Pandemic: Scoping Review of Adaptive Approaches. Adv Med Educ Pract. 2020;Volume
11:527–35. doi:10.2147/amep.s262369.

7. Wing Ow ZG, Cheong CK, Chin YH, Chin BZ. A look at the global impact of SARS CoV-2 on orthopedic
services. J Clin Orthop Trauma. 2020. doi:10.1016/j.jcot.2020.10.052.

�. Dedeilia A, Sotiropoulos MG, Hanrahan JG, Janga D, Dedeilias P, Sideris M. Medical and surgical
education challenges and innovations in the COVID-19 era: A systematic review. In Vivo. 2020;34 3
suppl:1603–11. doi:10.21873/invivo.11950.

9. Juprasert JM, Gray KD, Moore MD, Obeid L, Peters AW, Fehling D, et al. Restructuring of a General
Surgery Residency Program in an Epicenter of the Coronavirus Disease 2019 Pandemic: Lessons
from New York City. JAMA Surg. 2020;155:870–5. doi:10.1001/jamasurg.2020.3107.

10. Pertile D, Gallo G, Barra F, Pasculli A, Batistotti P, Sparavigna M, et al. The impact of COVID-19
pandemic on surgical residency programmes in Italy: a nationwide analysis on behalf of the Italian
Polyspecialistic Young Surgeons Society (SPIGC). Updates Surg. 2020;72:269–80.
doi:10.1007/s13304-020-00811-9.

11. Doulias T, Gallo G, Rubio-Perez I, Breukink SO, Hahnloser D. Doing More with Less: Surgical Training
in the COVID-19 Era. Journal of Investigative Surgery. 2020;:1–9.
doi:10.1080/08941939.2020.1824250.

12. Huamanchumo-Suyon ME, Urrunaga-Pastor D, Ruiz-Perez PJ, Rodrigo-Gallardo PK, Toro-
Huamanchumo CJ. Impact of the COVID-19 pandemic on general surgery residency program in Peru:
A cross-sectional study. Ann Med Surg. 2020;60:130–4. doi:10.1016/j.amsu.2020.10.031.

13. Medbook®. http://medbook.be/. Accessed 12 Jan 2021.

14. An TW, Henry JK, Igboechi O, Wang P, Yerrapragada A, Lin CA, et al. How Are Orthopaedic Surgery
Residencies Responding to the COVID-19 Pandemic? An Assessment of Resident Experiences in
Cities of Major Virus Outbreak. J Am Acad Orthop Surg. 2020;28:E679–85. doi:10.5435/JAAOS-D-20-
00397.

15. Bambakidis NC, Tomei KL. Editorial. Impact of COVID-19 on neurosurgery resident training and
education. J Neurosurg. 2020;:1–2.



Page 12/16

1�. Kapila AK, Schettino M, Farid Y, Ortiz S, Hamdi M. The Impact of Coronavirus Disease 2019 on
Plastic Surgery Training: The Resident Perspective. Plast Reconstr Surg - Glob Open. 2020;8.
doi:10.1097/GOX.0000000000003054.

17. Ferrel MN, Ryan JJ. The Impact of COVID-19 on Medical Education. Cureus. 2020;12:10–3.

1�. Guo T, Kiong KL, Yao CMKL, Windon M, Zebda D, Jozaghi Y, et al. Impact of the COVID-19 pandemic
on Otolaryngology trainee education. Head Neck. 2020;42:2782–90. doi:10.1002/hed.26368.

19. Stambough JB, Curtin BM, Gililland JM, Guild GN, Kain MS, Karas V, et al. The Past, Present, and
Future of Orthopedic Education: Lessons Learned From the COVID-19 Pandemic. J Arthroplasty.
2020;35:S60–4. doi:10.1016/j.arth.2020.04.032.

20. Modi�cations to Training Requirements - COVID-19 Update. https://www.absurgery.org/default.jsp?
news_covid19_trainingreq. Accessed 12 Jan 2021.

21. Patriek M, Stephan D, Céline P, Dominique R, Isabelle S. Videoconsultaties in de opvolging van
patiënten met een chronische somatische aandoening. Brussel: Federaal Kenniscentrum voor de
Gezondheidszorg (KCE); 2020.

22. Payne A, Rahman R, Bullingham R, Vamadeva S, Alfa-Wali M. Redeployment of Surgical Trainees to
Intensive Care During the COVID-19 Pandemic: Evaluation of the Impact on Training and Wellbeing. J
Surg Educ. 2020.

23. Zhang Y, Ma ZF. Impact of the COVID-19 pandemic on mental health and quality of life among local
residents in Liaoning Province, China: A cross-sectional study. Int J Environ Res Public Health.
2020;17:2381. doi:10.3390/ijerph17072381.

24. Coleman JR, Abdelsattar JM, Glocker RJ, Vigneshwar NG, Ryan R, Qiu Q, et al. COVID-19 Pandemic
and the Lived Experience of Surgical Residents, Fellows, and Early-Career Surgeons in the American
College of Surgeons. J Am Coll Surg. 2021;232:119-135.e20. doi:10.1016/j.jamcollsurg.2020.09.026.

25. Ilonzo N, Koleilat I, Prakash V, Charitable J, Garg K, Han D, et al. The Effect of COVID-19 on Training
and Case Volume of Vascular Surgery Trainees. https://doi.org/101177/1538574420985775. 2021.
doi:10.1177/1538574420985775.

2�. Wittayanakorn N, Nga VDW, Sobana M, Bahuri NFA, Baticulon RE. Impact of COVID-19 on
Neurosurgical Training in Southeast Asia. World Neurosurg. 2020. doi:10.1016/j.wneu.2020.08.073.

27. Aljuboori ZS, Young CC, Srinivasan VM, Kellogg RT, Quon JL, Alshareef MA, et al. Early Effects of
COVID-19 Pandemic on Neurosurgical Training in the United States: A Case Volume Analysis of 8
Programs. World Neurosurg. 2021;145:e202–8. doi:10.1016/j.wneu.2020.10.016.

2�. Coleman JR, Abdelsattar JM, Glocker RJ, Carmichael H, Vigneshwar NG, Ryan R, et al. COVID-19
Pandemic and the Lived Experience of Surgical Residents, Fellows, and Early-Career Surgeons in the
American College of Surgeons. J Am Coll Surg. 2020. doi:10.1016/j.jamcollsurg.2020.09.026.

29. Aziz H, James T, Remulla D, Sher L, Genyk Y, Sullivan ME, et al. Effect of COVID-19 on Surgical
Training Across the United States: A National Survey of General Surgery Residents. J Surg Educ.
2020. doi:10.1016/j.jsurg.2020.07.037.



Page 13/16

30. Chang DG, Park JB, Baek GH, Kim HJ, Bosco A, Hey HWD, et al. The impact of COVID-19 pandemic
on orthopaedic resident education: a nationwide survey study in South Korea. Int Orthop. 2020;:1.
doi:10.1007/s00264-020-04714-7.

31. Ostapenko A, Mcpeck S, Liechty S, Kleiner D. Has COVID-19 Hurt Resident Education? A network-wide
resident survey on education and experience during the pandemic. J Med Educ Curric Dev.
2020;7:2020.08.13.20171256. doi:10.1177/2382120520959695.

32. Busetto GM, Del Giudice F, Mari A, Sperduti I, Longo N, Antonelli A, et al. How Can the COVID-19
Pandemic Lead to Positive Changes in Urology Residency? Front Surg. 2020;7:563006.
doi:10.3389/fsurg.2020.563006.

33. Oladapo A, Akaninyene A, Ubom E, Olasehinde O, Wuraola FO, Ijarotimi OA, et al. Impact of the
COVID-19 Pandemic on Surgical Residency Training : Perspective from a Low-Middle Income
Country. World J Surg. 2020. doi:10.1007/s00268-020-05826-2.

Figures

Figure 1

Time in operating theater



Page 14/16

Figure 2

Degree of independence during surgery

Figure 3

Working times on average
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Figure 4

Duty hours on average

Figure 5

Mean performed surgeries
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