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Abstract
Purpose of Review The COVID-19 pandemic brought unprecedented challenges for urology resident education. In this 
review, we discuss the pandemic’s impact on urology trainees and their education.
Recent Findings Urology trainees were often redeployed to frontline services in unfamiliar clinical settings. Residents often 
experienced increased levels of stress, anxiety, and depression. Many programs instituted virtual “check-ins” and formed liaisons 
with mental health services to foster cohesiveness. Urology trainees experienced the integration of telehealth into the clinical 
realm. Virtual surgery lectures and simulations were utilized to augment surgical education. Academic governing bodies upheld 
resident protections and provided dynamic guidance for training requirement throughout the pandemic. Medical students were 
unable to participate in traditional in-person away rotations and interviews, complicating the residency application process.
Summary The COVID-19 pandemic shook the healthcare system and ushered in seismic changes for urology trainees world-
wide. Though the longstanding effects of the pandemic remain to be seen, urology residents have demonstrated tremendous 
resilience and bravery throughout this challenging period, and those qualities will undeniably withstand the test of time.
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Introduction

The Coronavirus-2019 (COVID-19) pandemic has had 
wide-ranging effects on the healthcare system. The “first 
wave” of COVID-19 cases rapidly overwhelmed the 

resources of most nations and prompted unprecedented 
changes in healthcare delivery. Elective surgeries were can-
celled, routine medical units were converted into intensive 
care units (ICUs), and healthcare workers were re-deployed 
to provide frontline care for COVID-19 patients. Medical 
education is typically a structured and regimented process, 
yet in light of a public health crisis of this scale, adjust-
ments have been inevitable.

Urology is a multifaceted branch of medicine that com-
bines surgical treatments with medical management in 
both the inpatient and outpatient settings. Accordingly, 
urology residency programs must combine surgical train-
ing with fostering the development of clinical skills and 
medical knowledge for the treatment of urologic patients. 
The COVID-19 pandemic has brought unprecedented 
challenges for urology resident education. With operating 
rooms shuttered, in-person clinics limited, and wide-spread 
healthcare worker redeployments, almost every aspect of 
urologic training has been disrupted including day-to-day 
training, credentialing exams, and the residency applica-
tion process [1].

The impact of the COVID-19 pandemic on urology train-
ees has been an area of great research interest as training 
changes will likely have short- and long-term consequences 
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for urology as a field. To this end, here, we seek to review 
the existing literature on the impact of the COVID-19 pan-
demic on urology residents and the training process.

Methods

On January 19, 2021, we searched PubMed, EMBASE 
(OVID), and Web of Science for publications using the 
Boolean operator search term "COVID-19" AND "Urol-
ogy" AND ("Internship" OR "Residency" OR "training"). 
No limits were set on publication date given the novelty of 
COVID-19. All duplicate papers and all non-English lan-
guage publications were excluded. All study designs and 
publication types were considered. Each paper was then 
read by a single reviewer and assigned a score of zero-, 
one-, or two-based relevance to the topic of resident educa-
tion. All papers with a score of zero were removed from the 
analysis, any paper with a score of two was included in the 
analysis, and any paper with a score of one was submitted to 
another reviewer to determine eligibility. Our search meth-
odology is summarized in Fig. 1. We identified 64 unique 
publications related to COVID-19 and urologic training. 
Papers were then analyzed by reviewers, and findings were 
organized into the following seven sections: redeployment, 
physical and mental well-being, operative experience 
and surgical training, telehealth training and integration, 
didactic learning, medical student education and residency 

applications, and academic leadership responses. Given the 
novelty and dynamic nature of the COVID-19 pandemic 
and associated literature, this review is presented in a nar-
rative format.

Redeployment

In response to the global surge of COVID-19 patients, 
hospitals began diverting time, equipment, and person-
nel towards COVID-19 services. Many urology residents 
were redeployed and asked to work shifts in the emer-
gency department (ED), ICUs, medical/surgical floors, 
and COVID-19 screening sites [1–6]. Residents in regions 
that had higher numbers of COVID-19 patients were more 
likely to be redeployed [7]. A urology program director 
(PD) survey from the United States (US) in March 2020 
found that 75% of programs had at least one resident 
redeployed and 40% of programs had > 33% of the work-
force redeployed [4]. Other studies from the US reported 
that > 80% of urology residents were involved in some 
capacity with COVID-19 patients [3, 7]. Ultimately, most 
programs discussed redeployment and planned to redeploy 
urology residents if required [3, 7]. Notably, those with 
high-risk comorbidities, pregnancy, or an immunocompro-
mised state were often excluded from covering COVID-19 
units [8]. One New York hospital system recruited urology 
residents and faculty to volunteer for redeployment on an 

Fig. 1  Literature search methodology
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“opt-in” basis, with all volunteers redeployed in pairs of 
1:1 residents-to-attendings [9]. A survey of residents in all 
Accreditation Council for Medical Education (ACGME) 
accredited urology programs in March 2020 found that 
urology residents who felt institutional support and shared 
responsibility with attendings were more likely to agree to 
voluntary redeployment [2].

In Europe, urology residents were also redeployed to 
other front-line services [10, 11]. In Italy, 8% of residents 
worked in non-urology units [12]. A British pediatric urol-
ogy unit employed a “Consultant-of-the Week” rotation, 
with a second consultant on standby for possible redeploy-
ment [13]. A survey of urology residents across Latin Amer-
ica and Spain found that 15% of respondents had their urol-
ogy service closed, with all activity dedicated to COVID-19 
patients [14]. In France, residents were tasked with caring 
for patients being actively transferred across the country and 
residents in PhD programs were also redeployed to COVID-
19 units [15]. A survey of urology PDs in Canada revealed 
that 30% of programs redeployed their residents [16]. Simi-
larly, in Singapore, urologists participated in COVID-19 
screening and were redeployed based on hospital needs to 
frontline wards [17–19].

Urology programs and hospitals were put in the dif-
ficult position of creating and coordinating schedules for 
both COVID-19 services and routine urologic care [3, 7]. 
At Cleveland Clinic, approximately two-thirds of urology 
residents served as reserves with front-line residents cycling 
every week [20]. Similarly, other programs split residents 
into rotating “clean” and “COVID-19” teams [3, 7, 20–23]. 
A March 2020 survey of US urology PDs distributed by 
the Society of Academic Urologists (SAU) found that resi-
dents in > 90% of programs had a reduced hospital presence 
and > 80% of programs reported a decrease in overall work 
hours [7]. Concerns from PDs also included having adequate 
staffing when residents are quarantined due to a COVID-19 
exposure or diagnosis [7].

Many urology residents were redeployed to hospital areas 
outside their usual scope of practice [23]. In the US, some 
urology residents were provided with airway courses to 
prepare for redeployment [7]. In Europe, urology residents 
underwent refresher courses on basic and advanced life sup-
port, and respiratory support and treatment in anticipation of 
redeployment [15]. One New York hospital urology depart-
ment coordinated with medical colleagues to develop a novel 
“Emergency Department-Intensive Care Unit” to care for ED 
patients that required ICU-level care [9]. In anticipation of 
future pandemics, institutions should provide urology resi-
dents with training on assessment/management algorithms, 
airway and ventilator management, palliative care resources, 
personal protective equipment (PPE) conservation, and clini-
cal trials [23].

Physical and Mental Well‑Being

Many urologists were placed in highly stressful, unfamil-
iar clinical settings whilst caring for COVID-19 patients, 
particularly given the sudden increase in patient load and 
risk for workplace infection [24]. For urologists in training, 
the pandemic was a major stressor, potentially contribut-
ing to worsened caregiver mental health [25]. In a survey 
of French urology trainees 2 weeks after lockdown started, 
92% reported being stressed and > 60% felt their quality of 
work was impacted [25]. Respondents were more stressed 
if they lived in high-risk regions, had COVID-19 patients in 
their care, or had personal history of respiratory disease [25]. 
In another survey from France, > 33% of urology residents 
reported new-onset anxiety, depression, and insomnia, with 
female gender and alcohol and tobacco use being independ-
ent risk factors [26]. A survey of US residents found that 
anxiety and depression were associated with perception of 
access to PPE, local COVID-19 severity, personal history of 
COVID-19 infection, and perception of susceptible house-
hold members [27]. Oftentimes, residents were separated 
from family and loved ones to prevent COVID-19 transmis-
sion, resulting in further isolation [28].

In a survey of Polish attending and resident urologists, 
almost 80% of respondents noticed that the pandemic 
had negative psychological effects on their colleagues, 
with 57.6% reported feeling increased sadness, anxiety, 
or increased stress levels and > 75% indicating a negative 
impact on family relations [29]. Respondents were mostly 
distressed due to the uncertainty regarding the duration of 
the pandemic (68.56%), implemented restrictions (51.97%), 
and the possibility of exposing relatives to COVID-19 
(51.53%) [29]. Almost all (96.5%) respondents believe the 
pandemic had a moderate to high impact on their everyday 
clinical practice, and a majority of residents (62%) felt that 
the pandemic would harm their training [29]. A systematic 
review from August 2020 analyzing mental health issues 
among healthcare workers during the COVID-19 pandemic 
revealed a pooled prevalence rate of anxiety of 22.8% across 
12 different studies [30]. Furthermore, in a survey of urol-
ogy program leaders and urology trainees in the US, < 25% 
of respondents stated they had improved morale and < 30% 
felt more pride in their work [3]. Furthermore, 54% of 
respondents felt their home-lives were disrupted and 39% 
felt increased financial concerns [3].

Another key concern was physical safety of trainees. In 
New York, 99.2% of residents reported re-using or extend-
ing the use of their masks and approximately half of PDs 
reported that residents worked with suboptimal PPE [4]. The 
SAU PD survey from March 2020 found that there was con-
cern with COVID-19 workplace exposure and concern for 
appropriate PPE availability in 89% and 78% of programs, 
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respectively [7]. Moreover, residents were exposed to 
COVID-19 positive patients in 52% of programs [7]. Resi-
dents with high-risk comorbidities were restricted from all 
patient care in 38% of programs, while 47% of programs 
restricted these residents from in-person interactions with 
COVID-19 positive patients [7].

A survey of urology programs in the US found that 
lower levels of anxiety and depression were associated with 
adequate access to PPE, while having a household mem-
ber (including themselves) who was susceptible to severe 
COVID-19 reported higher levels of anxiety and depression 
[2]. In France during the height of the first-wave, 43% of 
residents felt they had insufficient PPE, and perceived access 
to adequate PPE and sufficient training about COVID-19 
was inversely associated with anxiety and depression [26]. 
Similarly, many trainees in India reported inadequate PPE 
[2]. In Indonesia, PPE access varied by hospital type, as 60% 
of surveyed residents working at public hospitals had access 
to N95-masks, while 90% of residents at private hospitals 
had access to N95-masks [2]. Several urology residents and 
fellows ultimately contracted COVID-19 [8]. Given pan-
demic’s stresses, trainees may develop post-traumatic stress 
syndrome (PTSD) and there is a disturbing notion that PTSD 
may become Persistent-Traumatic Stress Disorder [8].

Urology programs can undertake steps to help ameliorate 
pandemic-related trainee distress. Urology PDs and faculty 
can regularly interact with residents and allay trainee con-
cerns by offering support, keeping lines of communication 
open, and demonstrating appreciation for residents’ work. 
To monitor residents’ mental health, recurring forums or 
town hall meetings can be held to allow for open discussion 
of the pandemic’s challenges, evaluate mental well-being, 
and provide access to mental health resources [1, 9, 23]. 
This became a widely adopted practice, as programs in the 
US initiated regular video “check-ins” to evaluate resident 
well-being and discuss ever-changing hospital protocols 
[31]. Wellness initiatives were also implemented by some 
programs [7, 8]. Residents had increased free time and par-
ticipated in physical exercise, attended virtual happy hours, 
and partook in professional help offered by their programs 
[7, 8]. Additionally, some programs provided childcare pro-
visions and quarantine housing [7, 8].

Operative Experience and Surgical Training

In response to the COVID-19 pandemic, hospital depart-
ments worldwide limited procedures to urgent and non-
deferrable cases [11]. Furthermore, to minimize exposure, 
unnecessary use of PPE, reduce operative times, and mini-
mize the possibility of complications, senior surgeons and 
attendings have been encouraged to perform the majority of 
cases and often without the assistance of residents [15]. For 

example, in Canada, trainee assistance in the operating room 
was severely restricted, with many programs allowing only 
attending urologists to perform the entirety of cases [28]. 
As PPE scarcity became less of a concern, residents were 
allowed to participate in surgery but in a limited capacity. 
This has manifested as decreased exposure to cases such 
as renal transplantation, robotic surgery, and reconstructive 
procedures [28].

Decreases in resident and trainee operative experience 
due to COVID-19 were rapid. In France, 2 weeks into lock-
down, 83% of residents reported their surgical training had 
been negatively impacted [25]. In Italy, urology residents 
reported a 40–100% reduction in clinic visits, diagnostic 
procedures, endoscopic surgeries, and open and minimally 
invasive surgeries [32]. In India, residents reported an ~ 90% 
reduction in surgical volume and > 80% of residents believed 
their training was negatively impacted [33]. One Brazil-
ian residency program found that resident case volume 
dropped 50.8% overall compared to the previous year [34]. 
A survey by the Urology American Confederation (CAU) 
found that 82% of residents in Central and South America 
had decreased surgical volume [14]. Furthermore, 75% of 
respondents reported that their surgical training had been 
“completely affected,” and 80% of respondents felt measures 
were required to make up for lost training [14].

In the US, urology residency PDs reported an 83–100% 
decrease in surgical volume, across urologic subspecialties 
[3]. Within the first 4 weeks of the COVID-19 pandemic in 
the US, 94% of residents reported that non‐oncologic cases 
had been cancelled and 37% reported that oncologic cases 
had been cancelled [2]. This decrease in case volume has 
caused anxiety about future practice, and in a study of US 
training program faculty and residents, nearly 80% respond-
ents felt their surgical training had been adversely affected, 
with > 50% of trainees feeling increased anxiety about surgi-
cal competency following graduation [3]. These decreases 
in surgical volume have occurred against the backdrop of 
the ACGME having recently increased case minimums [35]. 
Indeed, 60% of PDs expressed concerns that residents will 
not meet case minimums, and 86% reported that double 
scrubbing cases had been reduced [7, 36].

Telehealth Training and Integration

As the surge of COVID-19 patients continued to rise and 
overburden hospitals and staff, many hospitals began imple-
menting telemedicine into clinics and offices [1, 7, 11, 23]. 
Telemedicine facilitated continuation of routine urologic care 
while promoting social distancing [1, 7, 16]. The use of tel-
emedicine increased 700% compared to before COVID-19 
[7, 37]. Additionally, the Centers for Medicare and Medicaid 
Services (CMS) allowed compensation for virtual patient visits 
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[23, 38, 39]. A survey of US urology PDs from March 2020 
found that residents were using telehealth in 52% of programs, 
with remote clinical work in 77% [7]. To limit unnecessary 
exposure, many urology residents were asked to evaluate inpa-
tient consults via telemedicine or to have patient’s follow-up 
as outpatient for non-urgent urology issues [7, 23]. One group 
described a triage pathway for inpatient urology consults and 
found that many inpatient urology issues can be appropriately 
managed via telemedicine [39]. Similar approaches were seen 
in the UK and Singapore [13, 17]. A survey of US urologists 
found that up to 80% of office care was replaced with tele-
medicine [8]. A survey from the Poland found an increase in 
telemedicine use to 77.7% from 43.6% prior to COVID-19 
[40, 41].

Training in telemedicine lagged behind its rapid adapta-
tion. In Italy, < 50% of urology residents surveyed had access 
to telehealth training [42]. In the US, 82% urology residents 
surveyed felt inadequately trained on telehealth visits [2]. As 
implementation of telemedicine continues, residency programs 
should consider revising curriculums to incorporate telehealth 
education [5, 31, 43, 44]. Telehealth is also novel for many 
patients as demonstrated by a 2019 survey which found that 
only 10% of Americans had used telemedicine as a means for 
care [45]. With the increased use of telemedicine during the 
pandemic, many patients have likely now become more com-
fortable with the technology [9].

Multiple modalities for telehealth communication have 
been described in the literature, including telephones, tablets, 
computers, or web-based software [8, 46]. Though triaging 
strategies have been described, there is no standard consensus 
on what urologic issues can be managed via telemedicine, and 
no testing to assess appropriate training and proficiency when 
using telemedicine for urologic care [47, 48]. In Indonesia and 
Poland, most urologists prefer a return to in-person care after 
the pandemic [40, 41, 49]. Surveys of urology residents and 
providers have also described worry of “suboptimal care” with 
continued use of telemedicine after the pandemic [8]. Addi-
tionally, in a recent study of oncology patients, the majority 
supported the use of telemedicine during the pandemic, but 
60% reported a desire for in-person visits once the pandemic 
concludes [50]. Vaccine distribution and improvements in 
COVID-19 patient care will likely reduce the use of telemedi-
cine, but elements of virtual patient care are likely to remain 
after the pandemic [50, 51].

Didactic Learning

Similar to clinical education, didactic education has been 
altered by the pandemic [23, 24, 52]. Limitations of in-
person gatherings restricted urology residents from attend-
ing academic events such as grand rounds, educational 
conferences, and resident courses [1]. A survey of US 

urology PDs in March of 2020 found that in half of pro-
grams didactic education had been negatively impacted 
by the pandemic and that all programs had transitioned to 
videoconferencing for didactics [1, 7, 20–22, 51–56]. Sim-
ilar trends were observed internationally. In Italy, urology 
residents reported an increase in virtual “smart learning” 
[12, 21]. In a hospital in Singapore, all in-person teaching 
rounds were cancelled, and all academic meetings, peri-
operative patient discussions, and resident education were 
maintained via smart audio/video-based applications [17]. 
For residents in the CAU, 93% acquired urological infor-
mation through online modalities such as “webinars,” pre-
video edited surgeries, journal clubs, and podcasts [14]. 
Notably, 65% of these residents felt that their academic 
training was partially or completely affected by the pan-
demic [14].

To supplement didactic education, individual urology 
programs, academic societies, and urologic educators from 
around the world began finding new and innovative ways to 
maintain residency education virtually [1, 7, 20–22, 51–56]. 
In the US, virtual lecture series were created including 
the Educational Multi-institutional Program for Instruct-
ing Residents lecture series by the New York section of 
the American Urological Association (AUA) [57] and the 
Collaborative Online Video Didactics lecture series by the 
University of California at San Francisco (UCSF) [27, 52, 
58]. Similarly, new lecture series have been implemented at 
several Canadian programs [59]. Recorded videos of sur-
gical procedures and massive online open courses allowed 
urology residents to study surgical steps, techniques, and 
technologies, through videos with expert commentary [5, 
10, 52]. Live online courses were available via web-based 
platforms, allowing urology residents the chance to interact 
and ask questions in real time [52, 60]. A group from Turkey 
created an online residency training program for urology res-
idents and reported a high resident satisfaction rate [61]. The 
European Association of Urology released virtual courses 
and surgical videos to supplement lack of in-person resident 
education [15]. In response to the cancellation of the AUA 
annual meeting in 2020, the AUA published surgical videos 
and the abstracts from the meeting [51]. To practice surgi-
cal techniques, individual programs also offered simulator 
trainings and surgical skills laboratories [1, 56].

The new virtual courses and lectures produced during 
the pandemic allowed urology residents to tailor courses 
to their interests [52]. These courses prompted discussion 
of a shift towards standardized virtual-based curriculums 
for programs [27, 61]. Though virtual didactics may facili-
tate ease of attendance, that does not always translate into 
increased participation. Several virtual sessions per day 
may lead to fatigue, and the ability to attend didactics 
remotely has created an expectation that residents attend 
all meetings, regardless of their location or scheduled 
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time-off. Lines between work, home, and relaxation have 
also been blurred. Furthermore, the loss of face-to-face 
interactions during didactic sessions may cause a loss of a 
cohesive team-based structure and fewer “in-the moment” 
teaching points [42]. The interpersonal connection that is 
lost with virtual didactics may weigh on resident morale 
[31].

Though virtual didactics have shortcomings, overall, 
in both the US and internationally, urology residency pro-
grams have reported positive outcomes [7, 62]. In the US, 
most programs are planning to continue to use of video 
conferencing after the pandemic [7]. A survey of urology 
residents from 58 countries revealed that residents favored 
videos related to surgical steps and updates on guidelines 
[15]. Though long-standing effects of COVID-19 on urology 
education are difficult to predict, video conferencing may 
become integrated into urology education, even after the 
pandemic concludes [10].

Medical Student Education and Residency 
Applications

The pandemic has changed how medical students apply to 
urology programs. On May 14, 2020, the Association of 
American Medical Colleges and ACGME issued a joint 
statement which strongly encouraged programs to conduct 
virtual interviews [63, 64]. The SAU strongly discouraged 
“away-rotations,” recommended all programs commit to 
online interviews, and delayed the match until February 1, 
2021 [65]. Additionally, the SAU implemented a new format 
for interview offers, with all programs offering interviews on 
single date and requiring only two letters of recommendation 
[66]. Similarly, the Association of Faculties of Medicine of 
Canada suspended visiting elective applications [67]. Nearly 
every accredited Society for Urologic Oncology (SUO) fel-
lowship program also switched to virtual interviews [1, 5].

A survey of “pre-urology” medical students revealed 
widespread concern regarding the absence of away rotations 
and in-person interactions [67, 68]. Most students reported 
decreased opportunities for exposure to urology, raising 
concerns about the average foundational knowledge and 
practical experience in urology [67, 68]. Furthermore, stu-
dents were concerned about how programs would evaluate 
their candidacy, and their ability to make informed decisions 
about residency selection [68]. To better delineate candi-
dates that are “good fits,” some programs instituted the use 
of personality testing situations and objective behavioral 
questions [69]. Given lack of in-person rotations, residency 
programs may be forced to rely more heavily on undergradu-
ate performance, research, volunteer work, core-clerkship 
performance, and virtual interviews [67].

Students in the 2021 urology residency application cycle 
often used virtual open houses to learn about programs. 
Additionally, urology programs increased their social 
media presence, particularly on Twitter and Instagram [70]. 
A Twitter survey distributed via the medical student group 
“UroResidency” found that applicants felt virtual open 
houses were helpful, especially those that included resident 
participation, discussed a program’s strengths and weak-
nesses, had a resident question-and-answer session, and 
provided information about various training sites [71]. A 
survey of applicants from the 2019 and 2020 AUA matches 
similarly found resident-applicant interaction to be impor-
tant but felt that could not be duplicated virtually [72]. How-
ever, respondents did feel that faculty interviews could be 
duplicated virtually, suggesting that frank discussions with 
residents can help applicants can develop an understanding 
of a program’s culture [72]. Furthermore, 86% of respond-
ents felt that in-person visits had moderate, large, or very 
large impacts on applicants’ rank lists, with 87% noting it 
could not be duplicated virtually [72].

Some programs utilized virtual grand rounds as a means 
for applicants and programs to interact. In one study, urol-
ogy applicants presented a virtual grand rounds and then 
students and faculty/residents were surveyed [70]. Among 
students, 82.4% felt that virtual grand rounds were useful to 
learn about programs [70]. Among faculty, 70.3% felt they 
confidently gained knowledge of the applicant, and 47.6% 
felt confident in their ability to evaluate applicants [70]. Fur-
thermore, 64.7% of applicants felt confident in establishing 
rapport with the program, while only 36.9% of faculty felt 
confident establishing rapport with applicants [70]. Moving 
forward, virtual grand rounds may serve as a helpful tool in 
selecting urology applicants [70].

Medical student education also shifted during the pan-
demic, with a greater reliance on virtual didactics and self-
directed learning. In Singapore, students continued to be 
educated in urologic fundamentals through live remote 
teaching, videoconferencing, and pre-recorded lectures 
[19]. Similarly, medical students were able to make use of 
educational virtual lecture series initiated by the New York 
Section AUA, UCSF, and others [5]. Another major change 
brought on by the pandemic was the potential for students to 
graduate early and join the workforce. Senior medical stu-
dents in Europe were able to graduate early to increase the 
COVID-19 response taskforce [15]. In the US, though senior 
students in some programs were offered a similar opportu-
nity, few partook, possibly due to external pressure from stu-
dents’ families who feared COVID-19 exposure [8]. Overall, 
though there have been significant short-term changes, the 
long-term effects of the pandemic on “pre-urology” medi-
cal student education and residency applications are yet to 
be determined.
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Academic Leadership Responses

The pandemic has prompted a myriad of responses and strat-
egies by academic leadership and medical education govern-
ing bodies. At the onset of the pandemic, the majority of US 
urology PDs reported concerns that residents will not meet 
the case minimums required for graduation [7]. This is not 
exclusive to urology as index case numbers have decreased 
in many training programs across disciplines [73]. There is 
concern that institutions pressure programs to graduate resi-
dents regardless of clinical competency, as currently there 
does not exist a congressional legislation or CMS precedent 
to fund extended training for those with case log deficiencies 
or inadequate clinical experiences [73].

The American Board of Urology (ABU) has stated that 
“the ABU will make every effort not to punish a candidate 
who misses training in a circumstance that is out of their 
control” [74]. However, the ABU also requires that residents 
must work > 46 weeks/year during residency training [75]. 
It has yet to be seen how the ABU will respond to candi-
dates who have worked < 46 weeks/year due to a COVID-19 
related absence. In the UK, the Joint Committee on Surgical 
Training created a “no fault” outcome to the Annual Review 
of Competency Progression, whereby trainees who have not 
been able to meet training level requirements can have their 
training extended or be permitted to progress despite not all 
competencies being achieved in time [76].

The American Medical Association stated that trainees 
should not be required to use vacation time when ill with 
COVID-19 or for exposure quarantine, and salary or benefits 
should not be compromised [77]. In light of hazards associ-
ated with the pandemic, some hospitals have even provided 
salary increases [73]. The ACGME sought to limit potential 
harm to trainees and required adequate PPE for residents 
to prevent COVID-19 exposure, emphasized its position on 
work hour limitations, and warned against involuntary fur-
loughing of residents [17]. However, the ACGME approved 
redeployment of residents from subspecialty training, put a 
halt on program oversight visits, and relaxed previously held 
minimum procedural and clinical standards [78, 79].

Conclusions

Throughout the ongoing COVID-19 pandemic, urology 
resident physicians were often redeployed and many had to 
contend with constant contact with sick patients and short-
ages in PPE, leading to increased stress levels. Telecon-
ferencing technology was widely and rapidly adapted and 
was used to facilitate didactic education, residency inter-
views, and patient visits. Urology program leaders and 
academic governing bodies have and should continue to 

evaluate training modifications in response to disruptions 
brought on by the pandemic. As the pandemic subsides, 
there should be continued efforts aimed at protecting the 
health and wellbeing of trainees to reduce medical errors 
and workforce attrition. Though it is unclear how long the 
effects of the pandemic will last, urology residents have 
demonstrated tremendous resilience and bravery through-
out this difficult life-changing worldwide event, and those 
qualities will undeniably withstand the test of time.

Compliance with Ethical Standards 

Conflict of Interest Dr. Khusid has nothing to disclose. Dr. Kashani 
has nothing to disclose. Dr. Fink has nothing to disclose. Dr. Weinstein 
has nothing to disclose. Dr. Gupta has nothing to disclose.

Human and Animal Rights and Informed Consent All reported studies/
experiments with human or animal subjects performed by the authors 
were performed in accordance with all applicable ethical standards 
including the Helsinki declaration and its amendments, institutional/
national research committee standards, and international/national/insti-
tutional guidelines.

References

 1. Khusid JA, et al. Role of the urologist during a pandemic: early 
experience in practicing on the front lines in Brooklyn, New 
York. Eur Urol. 2020;78(1):e36–7.

 2. Khusid JA, et al. Well-being and education of urology residents 
during the COVID-19 pandemic: Results of an American National 
Survey. Int J Clin Pract. 2020;74(9).

 3. Fero KE, et al. Perceived impact of urologic surgery training 
program modifications due to COVID-19 in the United States. 
Urology. 2020;143:62–7.

 4. Breazzano MP, et al. New York City COVID-19 resident phy-
sician exposure during exponential phase of pandemic. J Clin 
Investig. 2020;130(9):4726–33.

 5. Westerman ME, et al. Impact of CoVID-19 on resident and 
fellow education: current guidance and future opportunities for 
urologic oncology training programs. Urol Oncol. 2020.

 6. Stock JA. I was deployed to a Covid unit. J Pediatr Urol. 
2020;16(3):297–8.

 7. Rosen GH, et al. Effect of COVID-19 on urology residency 
training: a nationwide survey of program directors by the Soci-
ety of Academic Urologists. J Urol. 2020;204(5):1039–45.

 8. Diokno AC, Devries JM. The impact of COVID-19 on urologic 
practice, medical education, and training. Int Urol Nephrol. 
2020;52(7):1195–8.

 9. Pak JS, et al. A Urology Department’s experience at the epicenter 
of the COVID-19 pandemic. Urology. 2020;144:4–8.

 10. Porpiglia F, et al. Slowdown of urology residents’ learning curve 
during the COVID-19 emergency. BJU Int. 2020;125(6):E15-e17.

 11. Esperto F, et al. Implementation and strategies to ensure adequate 
coordination within a Urology Department during the COVID-19 
pandemic. Int Braz J Urol. 2020;46:170–80.

 12. Amparore D, et  al. Impact of the COVID-19 pandemic on 
urology residency training in Italy. Minerva Urol Nefrol. 
2020;72(4):505–9.

Page 7 of 9    45Current Urology Reports (2021) 22: 45



1 3

 13. Garriboli M, et al. The response of a tertiary paediatric urology 
unit to the COVID-19 pandemic in central London: what have 
we learned? Br J Surg. 2020;107:e578–80.

 14. Paesano N, Santomil F, Tobia I. Impact of COVID-19 pan-
demic on Ibero-American Urology residents: perspective 
of American Confederation of Urology (CAU). Int Braz J 
Urol. 2020;46(suppl.1):165–169.

 15. Pang KH, et al. The impact of COVID-19 on European Health 
Care and Urology Trainees. Eur Urol. 2020;78(1):6–8.

 16. Gabara A, Leveridge M. Early adaptation of urology residency 
programs during COVID-19 clinical and gathering restrictions. 
Canadian medical education journal. 2021;12(1):e188–9.

 17. Chan MC, et al. Stepping forward: urologists’ efforts during the 
COVID-19 outbreak in Singapore. Eur Urol. 2020;78(1):E38–9.

 18. Hellmich TR, et al. Contact tracing with a real-time location system: 
a case study of increasing relative effectiveness in an emergency 
department. Am J Infect Control. 2017;45(12):1308–11.

 19. Tan YQ, et al. Impact of the COVID-19 pandemic on the urology 
residency match in Singapore. Urology. 2020;143:272–3.

 20. Vargo E, et al. Cleveland Clinic Akron General Urology Residency 
Program’s COVID-19 Experience. Urology. 2020;140:1–3.

 21. Prayer-Galetti T, et al. Urological care and COVID-19: looking 
forward. Front Oncol. 2020;10:6.

 22. Nassar AH, et al. Emergency restructuring of a general surgery 
residency program during the coronavirus disease 2019 pan-
demic: the University of Washington Experience. JAMA Surg. 
2020;155(7):624–7.

 23. Kwon YS, et  al. Adapting urology residency training in the 
COVID-19 Era. Urology. 2020;141:15–9.

 24. Puliatti S, et al. COVID-19 and urology: a comprehensive review 
of the literature. BJU Int. 2020;125(6):E7–14.

 25. Abdessater M, et al. COVID-19 outbreak situation and its psy-
chological impact among surgeons in training in France. World J 
Urol. 2021;39(3):971–2.

 26. Vallée M, 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.

 27. Tabakin AL, Patel HV, Singer EA. Lessons learned from the 
COVID-19 pandemic: a call for a national video-based curriculum 
for urology residents. J Surg Educ. 2021;78(1):324–6.

 28. Chan EP, et al. The impact of COVID-19 on Canadian urology 
residents. Canadian Urological Association journal = Journal de 
l’Association des urologues du Canada. 2020;14(6):E233-E236.

 29. Rajwa P, et al. How has the COVID-19 pandemic impacted Polish 
urologists? Results from a national survey. Central European journal 
of urology. 2020;73(3):252.

 30. Pappa S, et al. Prevalence of depression, anxiety, and insomnia 
among healthcare workers during the COVID-19 pandemic: a 
systematic review and meta-analysis. Brain Behav Immun. 2020.

 31. Andino JJ, et al. COVID and CopMich: comparing and contrasting 
COVID-19 experiences in the USA and Scandinavia. Nat Rev Urol. 
2020;17(9):493–8.

 32. Amparore D, et al. Forecasting the future of urology practice: a 
comprehensive review of the recommendations by international 
and European associations on priority procedures during the 
COVID-19 pandemic. Eur Urol Focus. 2020;6(5):1032–48.

 33. Cheriyan A, Kumar S. Impact of COVID-19 on urology residency in 
India—results of a nationwide survey. Indian J Urol. 2020;36(4):243–5.

 34. Danilovic A, et al. Impact of COVID-19 on a urology residency 
program. International braz j urol : official journal of the Brazilian 
Society of Urology. 2021;47(2):448–53.

 35. American Council for Graduate Medical Education. Quinn-
Leering K and Review Committee for Urology: new urology case 
log minimums: effective 2021 graduates. 2020. Available from: 
https:// www. acgme. org/ Porta ls/0/ PFAss ets/ Progr amRes ources/ 
480- Uro- Case- Log- Mins2 021. pdf? ver= 2020- 02- 24- 161557- 147.

 36. American Council for Graduate Medical Education. New urology 
case log minimums: effective 2021 graduates. 2020. Available from: 
https:// www. acgme. org/ Porta ls/0/ PFAss ets/ Progr amRes ources/ 480- 
Uro- Case- Log- Mins2 021. pdf? ver= 2020- 02- 24- 161557- 147.

 37. Rosenbaum L. The Coronavirus has created a surge of tel-
emedicine demand. GoodRx now lets consumers compare 
services. 2020. Available from: http:// www. forbes. com/ sites/ 
leahr osenb aum/ 2020/ 03/ 26/ the- coron avirus- has- creat ed-a- 
surge- of- telem edici ne- demand- goodrx- now- lets- consu mers- 
compa re- servi ces/# 78a94 25c47 f5.

 38. Centers for Medicare and Medicaid Services. Medicare telemedi-
cine health care provider fact sheet. 2020. Available from: https:// 
www. cms. gov/ newsr oom/ fact- sheets/ medic are- telem edici ne- 
health- care- provi der- fact- sheet.

 39. Borchert A, et al. Managing urology consultations during covid-
19 pandemic: application of a structured care pathway. Urology. 
2020;141:7–11.

 40. Ribal MJ, et al. European association of urology guidelines 
office rapid reaction group: an organisation-wide collaborative 
effort to adapt the European association of urology guidelines 
recommendations to the coronavirus disease 2019 era. Eur Urol. 
2020;78(1):21–8.

 41. Stensland KD, et  al. Considerations in the triage of uro-
logic surgeries during the covid-19 pandemic. Eur Urol. 
2020;77(6):663–6.

 42. Busetto GM, et  al.  How can the COVID-19 pandemic 
lead to positive changes in urology residency? Front 
Surg. 2020;7:563006.

 43. Gadzinski AJ, et al. Implementing telemedicine in response to the 
COVID-19 pandemic. 2020. Wolters Kluwer Philadelphia, PA.

 44. Gadzinski AJ, et al. Telemedicine and eConsults for hospitalized 
patients during COVID-19. Urology. 2020;141:12–4.

 45. Power JD. U.S. telehealth satisfaction study. 2019. Available from: 
https:// www. jdpow er. com/ busin ess/ healt hcare/ us- teleh ealth- 
 satis facti on- study.

 46. Gettman M, Rhee E, Spitz A. AUA Telemedicine Workgroup. 
Telemedicine in Urology. 2016.

 47. Goldman HB, Haber GP. Recommendations for tiered stratifica-
tion of urological surgery urgency in the COVID-19 era. J Urol. 
2020;204(1):11–3.

 48. Katz EG, et al. Triaging office based urology procedures during 
the COVID-19 pandemic. 2020. Wolters Kluwer Philadelphia, PA.

 49. Rasyid N, et  al. The impact of the COVID-19 pandemic on 
urology practice in Indonesia: a nationwide survey. Urol J. 
2020;17(6):677–9.

 50. Rodler S, et al. Telehealth in uro-oncology beyond the pandemic: 
toll or lifesaver? Eur Urol Focus. 2020;6(5):1097–103.

 51. Cacciamani GE, et al. Impact of Covid-19 on the urology service 
in United States: perspectives and strategies to face a Pandemic. 
Int Braz J Urol. 2020;46(suppl.1):207–214.

 52. Smigelski M, Movassaghi M, Small A. Urology virtual educa-
tion programs during the COVID-19 pandemic. Curr Urol Rep. 
2020;21(12):50–50.

 53. Chong A, et al. Radiology residency preparedness and response 
to the COVID-19 pandemic. Acad Radiol. 2020;27(6):856–61.

 54. Lancaster EM, et  al. Rapid response of an academic surgi-
cal department to the COVID-19 pandemic: implications 
for patients, surgeons, and the community. J Am Coll Surg. 
2020;230(6):1064–73.

 55. Zarzaur BL, et al. Blueprint for restructuring a department of surgery 
in concert with the health care system during a pandemic the Uni-
versity of Wisconsin experience. JAMA Surg. 2020;155(7):628–35.

 56. Chick RC, et al. Using technology to maintain the education 
of residents during the COVID-19 pandemic. J Surg Educ. 
2020;77(4):729–32.

45   Page 8 of 9 Current Urology Reports (2021) 22: 45

https://www.acgme.org/Portals/0/PFAssets/ProgramResources/480-Uro-Case-Log-Mins2021.pdf?ver=2020-02-24-161557-147
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/480-Uro-Case-Log-Mins2021.pdf?ver=2020-02-24-161557-147
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/480-Uro-Case-Log-Mins2021.pdf?ver=2020-02-24-161557-147
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/480-Uro-Case-Log-Mins2021.pdf?ver=2020-02-24-161557-147
http://www.forbes.com/sites/leahrosenbaum/2020/03/26/the-coronavirus-has-created-a-surge-of-telemedicine-demand-goodrx-now-lets-consumers-compare-services/#78a9425c47f5
http://www.forbes.com/sites/leahrosenbaum/2020/03/26/the-coronavirus-has-created-a-surge-of-telemedicine-demand-goodrx-now-lets-consumers-compare-services/#78a9425c47f5
http://www.forbes.com/sites/leahrosenbaum/2020/03/26/the-coronavirus-has-created-a-surge-of-telemedicine-demand-goodrx-now-lets-consumers-compare-services/#78a9425c47f5
http://www.forbes.com/sites/leahrosenbaum/2020/03/26/the-coronavirus-has-created-a-surge-of-telemedicine-demand-goodrx-now-lets-consumers-compare-services/#78a9425c47f5
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.jdpower.com/business/healthcare/us-telehealth-satisfaction-study
https://www.jdpower.com/business/healthcare/us-telehealth-satisfaction-study


1 3

 57. American Urologic Association New York Section. Empire: 
urology lecture series. 2021. Available from: https:// nyaua. com/ 
empire/.

 58. University of California San Francisco. Urology collaborative 
online video didactics. 2020; Available from: https:// urolo gycov id. 
 ucsf. edu/.

 59. Ding M, et al. Urology education in the time of COVID-19. Can 
Urol Assoc J. 2020;14(6):E231-e232.

 60. Nadama HuH, Tennyson M, Khajuria A. Evaluating the useful-
ness and utility of a webinar as a platform to educate students 
on a UK clinical academic programme. J R Coll Physicians 
Edinb. 2019;49(4):317–322.

 61. Sen V, et al. Easily accessible, up-to-date and standardised train-
ing model in Urology: E-Learning Residency training programme 
(ERTP). Int J Clin Pract. 2020:e13683.

 62. Tan YQ, et al. The good, the bad, and the ugly of the COVID-19 
pandemic in a urology residency program in Singapore. Urology. 
2020;142:244–5.

 63. Coalition for Physician Accountability. Final report and recommen-
dations for medical education institutions of LCME-Accredited  
U.S. osteopathic, and non-U.S. medical school ppplicants. 2020.

 64. American Association of Medical Colleges. Conducting interviews 
during the coronavirus pandemic. 2020.

 65. Society of Academic Urologists. Issues addressing applicants & 
training program during the COVID-19 pandemic. 2020.

 66. Society of Academic Urologists. 2021 Residency Match Changes. 
2020.

 67. Mann U, Nayak JG. The potential impact of COVID-19 on the 
Canadian Resident Matching Service: unique future challenges 
faced by urology residency programs and applicants. Can Urol 
Assoc J. 2020;14(5):E167-e168.

 68. Hanson KA, et al. Capturing the perspective of prospective urol-
ogy applicants: impacts of COVID-19 on medical education. Urol-
ogy. 2020;146:36–42.

 69. Boyd CJ, et al. Impact of COVID-19 on away rotations in surgical 
fields. J Surg Res. 2020;255:96–8.

 70. Xu L, et al. Virtual grand rounds as a novel means for appli-
cants and programs to connect in the era of COVID-19. Am J 
Surg. 2020.

 71. Jiang J, Key P, Deibert CM. Improving the residency program 
virtual open house experience: a survey of urology applicants. 
Urology. 2020;146:1–3.

 72. Kenigsberg AP, et al. Urology residency applications in the COVID-
19 Era. Urology. 2020;143:55–61.

 73. Keneally RJ, Frazier HA 2nd, Berger JS. COVID-19 and graduate 
medical education trainee protections and finances. J Grad Med 
Educ. 2020;12(6):647–50.

 74. American Board of Urology. ABU Response to COVID-19. 2020.
 75. American Board of Urology. Residency requirements. 2020; 

Available from: https:// www. abu. org/ resid ency- requi remen ts/.
 76. Fonseka T, et al. The effects of COVID-19 on training within 

urology: lessons learned in virtual learning, human fac-
tors, non-technical skills and reflective practice. J Clin 
Urol. 2020;2051415820950109.

 77. American Medical Association. Guiding principles to protect resi-
dent & fellow physicians responding to COVID-19. 2020 [cited 
2021 April 16th]; Available from: https:// www. ama- assn. org/ 
 deliv ering- care/ public- health/ guidi ng- princ iples- prote ct- resid ent- 
fellow- physi cians- respo nding.

 78. American Council for Graduate Medical Education. ACGME 
announces policy to enforce compliance with COVID-19 prevailing 
requirements. 2020 May 11th 2020 [cited 2020 April 16th, 2021]; 
Available from: https:// acgme. org/ Newsr oom/ Newsr oom- Detai ls/ 
 Artic leID/ 10256/ ACGME- Annou nces- Policy- to- Enfor ce- Compl iance-  
with- COVID- 19- Preva iling- Requi remen ts.

 79. American Council for Graduate Medical Education. UPDATED: 
Coronavirus (COVID-19) and ACGME site visits, educational 
activities, and other meetings. 2020 April 6th, 2020 [cited 2021 
April 16th]; Available from: https:// acgme. org/ Newsr oom/ 
 Newsr oom- Detai ls/ Artic leID/ 10072/ UPDAT ED- Coron avirus- 
COVID- 19- and- ACGME- Site- Visits- Educa tional- Activ ities- and- 
Other- Meeti ngs.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Page 9 of 9    45Current Urology Reports (2021) 22: 45

https://nyaua.com/empire/
https://nyaua.com/empire/
https://urologycovid.ucsf.edu/
https://urologycovid.ucsf.edu/
https://www.abu.org/residency-requirements/
https://www.ama-assn.org/delivering-care/public-health/guiding-principles-protect-resident-fellow-physicians-responding
https://www.ama-assn.org/delivering-care/public-health/guiding-principles-protect-resident-fellow-physicians-responding
https://www.ama-assn.org/delivering-care/public-health/guiding-principles-protect-resident-fellow-physicians-responding
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10256/ACGME-Announces-Policy-to-Enforce-Compliance-with-COVID-19-Prevailing-Requirements
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10256/ACGME-Announces-Policy-to-Enforce-Compliance-with-COVID-19-Prevailing-Requirements
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10256/ACGME-Announces-Policy-to-Enforce-Compliance-with-COVID-19-Prevailing-Requirements
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10072/UPDATED-Coronavirus-COVID-19-and-ACGME-Site-Visits-Educational-Activities-and-Other-Meetings
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10072/UPDATED-Coronavirus-COVID-19-and-ACGME-Site-Visits-Educational-Activities-and-Other-Meetings
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10072/UPDATED-Coronavirus-COVID-19-and-ACGME-Site-Visits-Educational-Activities-and-Other-Meetings
https://acgme.org/Newsroom/Newsroom-Details/ArticleID/10072/UPDATED-Coronavirus-COVID-19-and-ACGME-Site-Visits-Educational-Activities-and-Other-Meetings

	The Impact of the COVID-19 Pandemic on Urology Residents: a Narrative Review
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Methods
	Redeployment
	Physical and Mental Well-Being
	Operative Experience and Surgical Training
	Telehealth Training and Integration
	Didactic Learning
	Medical Student Education and Residency Applications
	Academic Leadership Responses
	Conclusions
	References




