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INTRODUCTION

The emergence of the COVID-19 pandemics
transformed the medical assistance all around the
World. It led to a great reduction of medical consul-
tations, diagnostic evaluations and surgeries of any
kind (1, 2). While the pandemics has subsided, it has
left enduring sequelae in the health system and pro-
found impacts on medical training (3, 4).

Urology residents have dealt with major chal-
lenges not only in terms of medical training, but also
regarding their personal lives, health and well-being
(5). There was a great decrease in hands-on urologi-
cal activities such as elective consultations and sur-
geries, as well as educational activities such as gen-
eral meetings, classes and journal club discussion (6,
7). In addition, social distancing has caused changes
in the residents’ lifestyle. Many have been experienc-
ing anxiety disorders and feeling of exhaustion (8-
10). Compensation for educational damage has been
inconsistent and there is a need to understand the
real magnitude of this damage and other impacts
on medical residence. Most studies on this subject
evaluated the short-time impact of COVID-19 and the
long-term impact remains unknown.

In Brazil, COVID-19 started in March/2020,
which coincided with the start of the new residen-
cy year. In this study, we evaluated the impact of
COVID-19 on a complete year of urology residency
training. Our main hypothesis is that the COVID-19
pandemic had a profound impact on the training
of urology residents due to the decrease in surgi-
cal procedures and theoretical educational activi-
ties. Furthermore, we believe that this sub-group of
healthcare professionals had higher rates of SARS-
CoV-2 infection than their peers and significant harm
to mental health. The primary goal was to evaluate
clinical practice and urological training during the
whole year of residency they had just completed un-
der the COVID-19 pandemics (March/2020 to Febru-
ary/2021). Secondary goals involved assessing resi-
dents” infection rate and health parameters. We also
evaluated the opinion of the directors of urology pro-
grams on these topics.

MATERIALS AND METHODS

An electronic survey was e-mailed in
June/08/2021 to all postgraduate students (PGY 3 to
5) from official urology residency programs (URP) reg-
istered by the Brazilian Society of Urology, during the
academic year starting in March/2020. Data collection
was closed on July/04/2021. The invitation e-mail con-
tained a link to a 46-question, web-based survey (Sup-
plementary material 1, see more). All questions were
closed-ended, multiple choice. The survey included an
assessment of socio-demographic, clinical practice,
educational, health-related and behavior parameters.
A similar survey was adapted and sent to the directors
of all URPs. The invitation e-mail contained a link to a
27-question web-based inquiry (Supplementary mate-
rial 2, see more). The questionnaire addressed many
of the same points evaluated by the residents, from the
perspective of the program director.

Volume of medical activities and impact on
different urological subareas: We assessed the vol-
ume of consultations, exams and surgical procedures,
but also the resident’s perception of prejudice on their
training in each urological sub-area. We also assessed
urology resident’s deployment to the front-line treat-
ment of COVID-19 patients and the availability of per-
sonal protective equipment.

Impact on educational activities: We evalu-
ated the impact of the pandemics on in-person educa-
tional activities, such as classes, clinical meetings and
grand round discussions and evaluated the new for-
mats of online urological training implemented by the
residency programs. Residents were asked about their
preferences regarding online urological education and
additional training offered by their residency program to
compensate for the disturbed education.

Impact of COVID-19 pandemics on urology
residents’ health: We investigated the rate of SARS-
CoV-2 infection among urology residents and the sever-
ity of the disease. We also evaluated health parameters
and lifestyle changes during the studied period, includ-
ing weight gain, physical activities, alcoholic beverages
consumption, sexual activity, satisfaction with general
health, depressive symptoms and feeling of exhaustion.
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Data collection and Statistical analyses

Data were initially elaborated using Survey
Monkey® software online. Quantitative variables were
expressed as medians and interquartile ranges, while
qualitative variables were expressed as absolute values,
percentages, or proportions.

Student’s t or ANOVA was used to compare
continuous variables. Categorical variables were com-
pared using the Chi-squared or Fisher’s exact test. As-
sociations were described as Odds Ratios with respec-
tive confidence intervals. All tests were 2-sided and a
p value < 0.05 was considered statistically significant.
GraphPad Prism, version 8.0.4, San Diego-CA, USA, was
used for data analysis.

RESULTS

A total of 157 urology residents completed
the survey, representing 33.5% of all the residents in
the country. Most respondents (89.1%) were men, and
the median age was 31 (+ 3) years. Participants were
37 (23.5%) PGY-3 residents, 55 (35.0%) PGY-4 and
65 (41.4%) PGY-5 residents. The distribution of parti-
cipants was proportional to the actual distribution of
Brazilian urology residents across the country's five
geographic regions. Sdo Paulo State accounted for
371% of participants.

Most participants (82.8%) attend a URP in a
public hospital and most respondents (82.0%) stated
that their hospital was transformed in a referral cen-
ter for COVID-19 patients, with a very high volume of
admissions throughout most of the 12-month period
of the study.

Impact on medical activities of different urological
subareas

Table-1 shows the impact of one year of COV-
ID-19 on the volume of various urological clinical and
surgical activities in comparison to the pre-pandemic
year. All activities were significantly reduced. A reduc-
tion of >50% was reported by most participants in kid-
ney transplant surgery (66.2%); minor surgeries (62.3%)
(i.e., vasectomy, circumcision, hydrocelectomy) and uro-
dynamic testing (53.4%). Areas that were least affected
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Table 1 - Impact of one year of COVID-19 on urology
residents’ practice.

Practice activity %

Elective patient visits

Remained stable 10.8
Decreased up to 25% 216
Decreased 25 to 50% 312
Decreased 50 to 75% 254
Decreased > 75% 10.8
Emergency patient visits
Remained stable 331
Decreased up to 25% 26.7
Decreased 25 to 50% 19.7
Decreased 50 to 75% 15.9
Decreased > 75% 44
Minor surgeries (i.e. vasectomy,
circumcision, hydrocelectomy)
Remained stable 5.7
Decreased up to 25% 12.7
Decreased 25 to 50% 191
Decreased 50 to 75% 229
Decreased > 75% 394
Endoscopic surgeries (i.e. TURP’,
TURB™)
Remained stable 76
Decreased up to 25% 203
Decreased 25 to 50% 29.3
Decreased 50 to 75% 254
Decreased > 75% 172
Endoscopic lithiasis surgery (i.e.
ureterolithotripsy)
Remained stable 26.7
Decreased up to 25% 235
Decreased 25 to 50% 21.0
Decreased 50 to 75% 15.2
Decreased > 75% 13.3
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Major oncologic surgeries

Remained stable 248
Decreased up to 25% 229
Decreased 25 to 50% 26.7
Decreased 50 to 75% 14.6
Decreased > 75% 10.8

Reconstructive surgeries (38.8%)

Remained stable 248
Decreased up to 25% 14
Decreased 25 to 50% 248
Decreased 50 to 75% 191
Decreased > 75% 197

Kidney Transplants

Remained stable 70
Decreased up to 25% 8.2
Decreased 25 to 50% 184
Decreased 50 to 75% 248
Decreased > 75% 414

Diagnostic procedures
(Cystoscopies)

Remained stable 185
Decreased up to 25% 185
Decreased 25 to 50% 326
Decreased 50 to 75% 185
Decreased > 75% 1.5

Urodynamic Testing

Remained stable 10.8
Decreased up to 25% 18.4
Decreased 25 to 50% 17.2
Decreased 50 to 75% 197
Decreased > 75% 337

* TURP: Transurethral resection of prostate; ** TURB: Transurethral
resection of bladder tumor

included emergency consultations (20.3%), major on-
cologic surgeries (25.4%), and endoscopic surgeries for
lithiasis (28.5%).

Figure-1 depicts the resident’s perception of
prejudice on their training in each urological subspe-
cialty assessed with a visual analog scale ranging from
0 to 10 (0 being the least prejudice). Uro-oncology was
the least affected subspecialty (4.4 + 2.9), followed by
lithiasis (4.8 £ 2.8). The areas considered with worst
prejudice on training were sexual medicine/andrology
(6.9 + 2.9) and female urology/neuro-urology (6.7 £ 2.7).

PGY-5 were considered, by all groups com-
bined, as those with the greatest educational damage
(47.7%). Interestingly, however, PGY-5 signaled that the
most harmed group was PGY-4.

Most residents (66.9%) were relocated to work
in the front-line treatment of COVID-19 patients, at
some point, during the evaluated period. Regarding the
availability of personal protective equipment (PPE): 53
(47.7%) reported shortage of N-95 masks and 51 (45.9%)
of waterproof aprons.

Impact on educational activities

Many scientific and educational activities were
cancelled during this period. Bedside clinical rounds
(49.0%) and urology department meetings (46.5%) were
the two activities that were more frequently cancelled in
the period. Only 28 (17.8%) residents claimed that their URP
did not cancel any activity. Several smart learning modali-
ties and online meetings and contents were developed.

In our cohort, 116 (73.9%) and 95 (60.5%) urol-
ogy residents mentioned the general urology depart-
ment meeting and clinical cases discussion as the most
implemented online tools by their URP. Furthermore, 119
(76.3%) urology residents attended regular webinars
focused on clinical cases and journal clubs; and 94
(60.2%) watched on-line lectures.

Regarding the intention to supplement uro-
logical training after the end of the residency pro-
gram, 40 (61.5%) PGY-5 declared they would like to
pursue fellowships in some subspecialty area and 28
(43.0%) would like to take short training periods in
focused sub-areas. Only 6 (9.2%) stated they had no
interest in further training.
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Figure 1 - Resident’s perception of adverse effects in the training of different urological subspecialties

(higher scores indicate worse prejudice).

® Sexw ! Medidne infer tility
® UroNewdogy/Urofem
u Trauma/Reconstructive Surgery

B Pediatric Urology !

u BPH/LWUTS®

= Lithiasi /Endourology 48

UroOncolegy 44

*BPH/LUTS: Benign prostatic hyperplasia/ Lower urinary tract symptoms.

Scale 0 to 10 - zero being the least affected and ten, the most affected on training.

Most residency programs (89.0%) did not offer
alternatives to supplement urology training after the end
of the year. As a consequence, most residents (74.2%)
were mostly dissatisfied with the lack of actions pro-
posed by the program directors.

Impact of COVID-19 pandemics on urology resi-
dents’ health

Ninety-two (58.6%) respondents claimed to
have had COVID-19 infection in the studied period,
including 45.9% with unequivocal laboratory confir-
mation and 12.7% with a clinical diagnosis. Clinical
presentation was mild or moderate in all cases with
only one respondent reporting the need for hospi-
talization for a few days. The impact of COVID-19
on urology residents' health parameters is shown in
Table-2. Most residents considered themselves satis-
fied (41.9%) or very satisfied (11.6%) with their gen-
eral health, while 25.7% were unsatisfied. Sadness or
depressive feelings were reported as usual by 22.3%
of the participants while exhaustion was reported
by 48.7%. The comparison between residents of dif-
ferent years did not result in differences regarding
health-related parameters.
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Impact of COVID-19 according to the urology resi-
dency directors

A total of 58 URP directors completed the sur-
vey, representing 74.3% of all programs in the country.
They confirmed major reductions of various urologi-
cal clinical and surgical activities in comparison to
the pre-pandemic year.

The magnitude of reduction estimated by di-
rectors was similar to the residents’ perceptions for
elective and emergency consultations, urodynam-
ics, cystoscopies, minor surgeries and endoscopic
prostate surgeries. However, the directors diverged
from the residents and estimated a lesser degree
of reduction of ureteroscopies, oncologic surgeries,
reconstructive surgeries and kidney transplantation
(Table-3).

Directors™ perception of residents training
damage in pediatric urology, BPH/LUTS, sexual medi-
cine/infertility and neurourology was similar to the
residents’ perception. Directors estimated a lesser
degree of training harm in uro-oncology and lithiasis/
endourology (Table-4). Among URP directors, 45.0%
considered the PGY-4 as the most impacted trainees,
31.7% the PGY-5, and 23.3% the PGY-3.
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Table 2 - Changes in urology residents’ health
parameters during the first year of COVID-19.

Health parameters %

Weight
Reduced 223
Stable 31.8
Increased 459
Physical activity
Reduced 58.6
Stable 191
Increased 22.3
Alcoholic beverages intake*
Reduced 9.2
Stable 53.2
Increased 376
Sexual activity
Is worse 18.6
Is stable 64.7
In better 16.7
Satisfaction with own general health
Very unsatisfied 1.6
Unsatisfied 141
Not satisfied nor unsatisfied 206
Satisfied 419
Very satisfied 1.6
Frequency of sadness or depressive feelings
Never 8.9
Rarely 36.9
Sometimes 319
Usually 16.6
Very usually 57
Feeling of exhaustion
Never 25
Rarely 15.5
Sometimes 333
Usually 32.0
Very usually 16.7

*Participants who reported not drinking alcoholic beverages were
removed from calculations
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DISCUSSION

This study showed the heavy impact of the pan-
demics™ restrictions on urology residents' education
and clinical practice. We observed a great decrease in
the volume of outpatient visits and elective surgeries.
In addition, residents reported negative consequences
for their health and well-being, with a great proportion
reporting weight gain (45.9%), reduction of physical ac-
tivities (58.6%), and increasing alcohol intake (37.6%).
Mental health was an important issue as well, feeling of
sadness or depression (22.3%) and feeling of exhaus-
tion (48.7%) were present in a considerable proportion
of respondents. Remarkably, 58.6% of the residents con-
tracted COVID-19.

The study took place in June 2021, 15 months
after the onset of the pandemic, with participants com-
menting on the period from March 2020 to March 2021.
This time frame marked the first year of the pandemic,
characterized by strict social and economic restric-
tions. Brazil was particularly hard-hit, ranking second in
deaths and third in infections due to COVID-19 through-
out this period (11).

In this study, we had 157 participants, represent-
ing 33.5% of the 468 eligible urology residents. We were
hoping to have a higher participation rate. A previous
study assessing the short-term impact of the pandemic
on Brazilian urology residents achieved a 58.7% re-
sponse rate (10). We believe that the physical and emo-
tional fatigue associated with the pandemics restrictions
and the fact that the questionnaire was long may have
contributed to the lower participation rate in this survey.
However, our participation rate aligns other similar sur-
veys, ranging from 15% to 60.8% (5, 9, 12). Most partici-
pants were PGY-5 residents (41.40%), followed by PGY-4
(35.03%) and PGY-3 (23.57%) residents. We hypothesize
that senior residents were more inclined to participate
due to heightened concerns about the pandemic’s im-
pact on their training.

Residents reported a substantial reduction in all
clinical and surgical activities. Similar results have been
observed globally. In Turkey, an online survey assessed
the impact of the pandemics on functional urology prac-
tice, and found a decrease in outpatient clinics, urody-
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Table 3 - Comparison between residents and directors regarding the decrease in the volume of surgeries and

consultations in URPs.

RESIDENTS DIRECTORS
<50% > 50% <50% > 50%
reduction reduction reduction reduction P VALUE
Elective Consultations 100 57 45 15 0146
Emergency Consultations 125 32 53 08 0.417
Urodynamics 73 84 27 34 0.879
Cystoscopies 109 48 38 22 0.419
Minor Surgeries 59 98 24 36 0.757
TURP* 90 67 41 19 0163
Ureteroscopies 12 45 52 09 0.036
Oncologic Surgeries n7 40 53 05 <0.001
Reconstructive Surgeries 53 104 29 27 <0.001
Kidney Transplants 96 61 28 23 <0.001

*TURP: transurethral resection of the prostate.

Table 4 - Comparison between residents and directors regarding their evaluation of harm in urologic training

in different sub-areas.

RESIDENTS DIRECTORS
Mean Mean P VALUE
Lithiasis/Endourology 4.8 (£2.8) 3.5(x2.3) 0.003
BPH/LUTS* 52(+29) 5.0 (+2.3) 0.654
Sexual Medicine/Infertility 6.9 (£ 2.9) 6.8 (£ 2.3) 0.517
Trauma/Reconstructive Surgery 6.3 (+29) 5.8 (+2.4) 0.255
Uro-Oncology 4.4 (+3.0) 3.2(x2.0) 0.013
Uro-Neurology/Uro-Fem 6.7 (+2.7) 6.5 (+22) 0.280
Pediatric Urology 58 (+3.3) 6.1 (+2.8) 0.636

*BPH/LUTS: Benign prostatic hyperplasia/ Lower urinary tract symptoms.
Scale 0 to 10 - zero being the least prejudice and ten, the most prejudice.

namic testing and elective surgeries (13). Comparable
findings were reported in Italy (14), aligning with uro-
logical society guidelines that recommended prioritiz-
ing more urgent diseases, the postponement of which
could affect cure chances (15, 16).

The pandemic led to the cancellation of most
educational and scientific activities. Most of the resi-

dents made use online smart learning tools, such as
discussion-focused webinars (76.3%) and pre-recorded
on-line lectures (60.2%). These findings are in line with
other countries. In Italy, 38.8% of urology residents utilized
webinars for smart learning (9). In Indonesia, web-based
video conference was the most used method educational
activity during the pandemic (16). A survey by the Ameri-
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can Confederation of Urology (CAU) showed that 93% of
residents attended webinars during the pandemic (17).

COVID-19 restrictions have impacted people's
lifestyles around the World. There were reports of de-
creased physical activity, weight gain, and increased
alcohol and tobacco consumption (18, 19). Brazilian
physicians reported similar effects (4, 10). In the pres-
ent study, 58.6% of the residents reported reduced
physical activity, and 45.8% reported weight gain
throughout the one-year study period. Over 25% of
the participants were dissatisfied with their general
health. Additionally, 48.7% had a feeling of exhaustion
and 21.4% reported recurrent sadness and depressive
feelings. These findings indicate a significant impact
on overall well-being and mental health which is very
concerning. Residents from different PGYs were simi-
larly affected. Our findings align with other studies re-
porting mental health problem rates ranging from 33 to
57.6% (20, 21). A systematic review of 33,062 frontline
health care workers, found a pooled prevalence rate of
anxiety of 23.2%, and depression prevalence of 23.8%
(22). Burnout among physicians is strongly associated
with the career disengagement, suboptimal patient
care and patient safety incidents (23).

Our findings indicate that 58.6% urology resi-
dents contracted COVID-19, which is an exceptionally
high infection rate among Brazilian urology residents
during the pandemic's first year. Contrastingly, only
4.71% of the Brazilian general population were infected
with SARS-COV-2 at the same period (11). Globally, CO-
VID-19 rates in medical residents varied from 5.0% to
26.3% at different times.

In our study, 105 (66.8%) residents were rede-
ployed to work with patients infected with COVID-19. In
Spain, 50% of urology residents were recruited to CO-
VID-19 specific units (24). In the United States, urology
program directors reported that 26% of residents were
shifted to treat COVID-19 patients (5). A key concern
regarding our residents was workplace exposure and
appropriate PPE availability. Nearly half of the partici-
pants reported a lack of N-95 masks (47.7%), waterproof
aprons (45.9%), protective goggles (42%) at their hos-
pitals. Comparable outcomes were noted in New York,
where the practice of mask reuse was documented (25),
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and in France, where 43% of residents reported inad-
equate access to PPE (19).

Most (93%) PGY-5 residents expressed an in-
tention to complement their training after finishing urol-
ogy residency. US studies showed significant concern
among residents and URP directors regarding the im-
pact of COVID-19 in medical training, including failure to
meet clinical visit and surgery goals and fearing a lack
of skill for a fellowship or future job (26, 27). Most URPs
did not present a plan to mitigate the training damage.
Despite the uniformity of prejudice in urology training
across multiple countries, there were no effective com-
pensatory strategies (9, 28).

This study's primary strength lies in its evalua-
tion of urology residents after one year of the pandemic,
coinciding with a full year of residency. Participants
were evenly distributed across various postgraduate
levels and represented all five geographic regions of the
country. We conducted a comprehensive assessment
of the pandemic’s impact on a full year of urology resi-
dency training, covering medical practice, educational
activities, and health and lifestyle parameters. Addi-
tionally, we identified which subareas of urology were
predominantly affected based on surgery volume and
residents’ perceptions of prejudice. The study provides
insight into URP directors’ views on resident training. A
notable limitation of the study is the length of the ques-
tionnaire, which may cause participants to become
bored while completing it. Additionally, many of the in-
struments used to evaluate various parameters are not
validated. For example, mental health was assessed with
a single question instead of using a validated question-
naire. Another limitation is the requirement for partici-
pants to compare their current state with the previous
year, which could introduce recall bias. Further research
should confirm these findings across different medical
specialties to develop strategies for mitigating training
losses. This study sheds light on the challenges faced
by urology postgraduate students during the pandemic.

CONCLUSION

The COVID-19 pandemic has severely impacted
the clinical, surgical, and educational activities of urol-
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ogy residents in Brazil, regardless of the residency year.
PG students faced stressful situations that caused wors-
ening of mental and physical health such as redirection
to assistance of COVID-19 patients, concern about their
own contamination and of family members and short-
ages in PPE, in addition of the aforementioned educa-
tional loss. This could represent a critical skills gap that
residents’ may face beyond the COVID-19 pandemic.
The program directors and entities responsible for the
quality of medical training must assess the difficulties
imposed by the pandemic and formulate a compensa-
tion plan to try to soften the impact on training residents.
Future research, with a longer follow-up time will be
needed to accurately measure the impact of this pan-
demic on urology training.

ACKNOWLEDGMENTS

The authors would like to thank the participants
of the study for their time.

DECLARATION OF FUNDING

This work was supported by the Brazilian Soci-
ety of Urology.

STATEMENTS RELATING TO OUR
ETHICS AND INTEGRITY POLICIES:

Data availability statement: The datasets gener-
ated during and/or analyzed during the current
study are not publicly available but are available
from the corresponding author on reasonable re-
quest.

Ethics of approval statement: The study was ap-
proved by the local ethics committee (Comissao
de Etica para Anélise de Projetos de Pesquisa do
Hospital das Clinicas da Faculdade de Medicina
da Universidade de Sao Paulo - CAPPesq - ap-
proval number 13029).

Patient consent statement: All human subjects
provided written informed consent with guaran-
tees of confidentiality

613

Clinical trial registration: this is not an interven-
tional clinical trial, this is an epidemiological
study.

CONFLICT OF INTEREST
None declared.

REFERENCES

World Health Organizativo. WHO. Coronavirus disease 2019
(COVID-19) situation report, 51. [Internet]. World Health
Organization. 2020f Avaliable at.
handle/10665/331475>

Cacciamani GE, Shah M, Yip W, Abreu A, Park D, Fuchs G.
Impact of Covid-19 on the urology service in United States:

<https://iriswho.int/

perspectives and strategies to face a Pandemic. Int Braz
J Urol. 2020;46(suppl1):207-14. doi: 10.1590/S1677-5538.
IBJU.2020.5126.

Cutler DM. Health System Change in the Wake of COVID-19.
JAMA  Health Forum. 2023;4:234355. doi: 101001/
jamahealthforum.2023.4355.

Gomes CM, Favorito LA, Henriques JVT, Canalini AF, Anzolch
KMJ, de Carvalho Fernandes R, et al. Impact of COVID-19
on clinical practice, income, health and lifestyle behavior
of Brazilian urologists. Int Braz J Urol. 2020;46:1042-71. doi:
10.1590/51677-5538.1BJU.2020.99.15.

Rosen GH, Murray KS, Greene KL, Pruthi RS, Richstone L,
Mirza M. Effect of COVID-19 on Urology Residency Training:
A Nationwide Survey of Program Directors by the Society
of Academic Urologists. J Urol. 2020;204:1039-45. doi:
10.1097/JU.0000000000001155.

Abdessater M, Rouprét M, Misrai V, Matillon X, Gondran-
Tellier B, Freton L, et al. COVID19 pandemic impacts on
anxiety of French urologist in training: Outcomes from a
national survey. Prog Urol. 2020;30:448-55. doi: 10.1016/j.
purol.2020.04.015.

Chan EP, Stringer L, Wang PZT, Dave S, Campbell JD. The
impact of COVID-19 on Canadian urology residents. Can
Urol Assoc J. 2020;14:E233-E236. doi: 10.5489/cua|.6713.
Kwon YS, Tabakin AL, Patel HV, Backstrand JR, Jang TL,
Kim 1Y, et al. Adapting Urology Residency Training in
the COVID-19 Era. Urology. 2020;141:15-9. doi: 10.1016/j.
urology.2020.04.065.



IBJU | A COMPLETE YEAR OF UROLOGY RESIDENCY TRAINING UNDER COVID-19

Amparore D, Claps F, Cacciamani GE, Esperto F, Fiori
C, Liguori G, et al. Impact of the COVID-19 pandemic on
urology residency training in Italy. Minerva Urol Nefrol.
2020;72:505-9. doi: 10.23736/S0393-2249.20.03868-0.
Prezotti JA, Henriques JVT, Favorito LA, Canalini AF,
Machado MG, Branddo TBV, et al. Impact of COVID-19
on education, health and lifestyle behaviour of Brazilian
urology residents. Int Braz J Urol. 2021;47:753-76. doi:
10.1590/51677-5538.1BJU.2021.99.09.

World Health Organization. WHO COVID-19 Dashboard.
[Internet]. World Health Organization. 2020. Avaliable at.
<https://datawho.int/dashboards/covid19>
Oropeza-Aguilar M, Cendejas-Gémez JJ, Quiroz-Compeén
A, Buerba GA, Dominguez-Rosado |, Mendez-Probst
CE. Impact of COVID-19 on surgical residency training
programs in Mexico City: The third victim of the pandemic.
A resident’s perspective. Cir Cir. 2022;90:165-71. English.
Tahra A, Dincer M, Onur R. Impact of the COVID-19
Pandemic on Functional Urology Practice: A Nationwide
Survey From Turkey. Medeni Med J. 2022;37:71-8. doi:
10.4274/MMJ.galenos.2022.97450.

Sacco E, Gandi C, Li Marzi V, Lamberti G, Serati M, Agro’
EF, et al. Extensive impact of COVID-19 pandemic on pelvic
floor dysfunctions care: A nationwide interdisciplinary
survey. Neurourol Urodyn. 2021;40:695-704. doi: 101002/
nau.24610.

Goldman HB, Haber GP. Recommendations for Tiered
Stratification of Urological Surgery Urgency in the
COVID-19 Era. J Urol. 2020;204:11-3. doi: 101097/
JU.0000000000001067.

Birowo P, Rasyid N, Mochtar CA, Noegroho BS, Danarto HR,
Daryanto B, et al. Daily activities and training experiences
of urology residents during the coronavirus disease 2019
pandemic in Indonesia: A nationwide survey. Asian J Urol.
2023;10:119-27. doi: 10.1016/.ajur.2021.12.005.

Paesano N, Santomil F, Tobia I. Impact of COVID-19
Pandemic on Ibero-American Urology Residents:
Perspective of American Confederation of Urology (CAU).
Int Braz J Urol. 2020;46(suppl1):165-9. doi: 10.1590/S1677-
5538.BJU.2020.5120.

Malta DC, Szwarcwald CL, Barros MBA, Gomes CS,
Machado [E, Souza Jdnior PRB, et al. The COVID-19
Pandemic and changes in adult Brazilian lifestyles:
a cross-sectional study, 2020. Epidemiol Serv Saude.

614

19.

20.

21.

22.

23.

24,

25.

26.

2020;29(4):e2020407. Portuguese, English. doi: 101590/
$1679-49742020000400026.

Narici M, Vito G, Franchi M, Paoli A, Moro T, Marcolin G,
et al. Impact of sedentarism due to the COVID-19 home
confinement on neuromuscular, cardiovascular and
metabolic health: Physiological and pathophysiological
implications and recommendations for physical and
nutritional countermeasures. Eur J Sport Sci. 2021;21:614-
35. doi: 10.1080/17461391.2020.1761076.

Vallée M, Kutchukian S, Pradére B, Verdier E, Durbant E,
Ramlugun D, et al. Prospective and observational study of
COVID-19's impact on mental health and training of young
surgeons in France. Br J Surg. 2020;107:e486-e488. doi:
10.1002/bjs.11947.

Rajwa P, Przydacz M, Zapata P, Wieckiewicz G, Ryszawy
J, Chorggwicki D, et al. How has the COVID-19 pandemic
impacted Polish urologists? Results from a national
survey. Cent European J Urol. 2020;73:252-9. doi: 10.5173/
ceju.2020.0252.

Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi
E, Katsaounou P. Prevalence of depression, anxiety, and
insomnia among healthcare workers during the COVID-19
pandemic: A systematic review and meta-analysis. Brain
Behav Immun. 2020;88:901-7. doi: 10.1016/j.bbi.2020.05.026.
Erratum in: Brain Behav Immun. 2021 Feb;92:247. doi:
10.1016/j.bbi.2020.11.023.

Hodkinson A, Zhou A, Johnson J, Geraghty K, Riley R, Zhou
A, et al. Associations of physician burnout with career
engagement and quality of patient care: systematic review
and meta-analysis. BMJ. 2022;378:e070442. doi: 10.1136/
bm|-2022-070442.

Hevia V, Lorca J, Hevia M, Dominguez A, Lépez-Plaza J,
Artiles A, et al. Pandemia COVID-19: impacto y reaccién
rapida de la Urologia [COVID-19 Pandemic: Impact and
rapid reaction of Urology]. Actas Urol Esp. 2020;44:450-7.
Spanish. doi: 10.1016/j.acuro.2020.04.006.

Breazzano MP, Shen J, Abdelhakim AH, Glass LRD, Horowitz
D, Xie SX, et al. New York City COVID-19 resident physician
exposure during exponential phase of pandemic. J Clin
Invest. 2020;130:4726-33. doi: 10.1172/JCI139587.

Fero KE, Weinberger JM, Lerman S, Bergman J. Perceived
Impact of Urologic Surgery Training Program Modifications
due to COVID-19 in the United States. Urology. 2020;143:62-

7. doi: 10.1016/j.urology.2020.05.051.



IBJU | A COMPLETE YEAR OF UROLOGY RESIDENCY TRAINING UNDER COVID-19

27.  Zheng J, Hundeyin M, He K, Sachs T, Hess DT, Whang E, et

al. General surgery chief residents’ perspective on surgical
education during the coronavirus disease 2019 (COVID-19)
pandemic.  Surgery. 2020;168:222-5. doi: 101016/}

surg.2020.06.003.

615

28.

Hope C, Reilly JJ, Griffiths G, Lund J, Humes D. The impact
of COVID-19 on surgical training: a systematic review.
Tech Coloproctol. 2021;25:505-20. doi: 10.1007/s10151-020-
02404-5. Erratum in: Tech Coloproctol. 2021;25:1267-1268.
doi: 10.1007/s10151-021-02520-w.

Correspondence address:

Jodo Victor Teixeira Henriques, MD

Diviséo de Clinica Uroldgica

Hospital das Clinicas da Universidade de Sdo Paulo
Av. Dr. Enéas de Carvalho Aguiar, 255 / 710F 7° Andar
Sao Paulo, SP, 05403-000, Brasil

Telephone: +55 11 2661-8080

E-mail: joaowvictorth@gmail.com



