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theoretical activities and at least 30 h of practical activities. Urology should be
taught as a stand-alone subject rather than combined with another surgical
specialty or a nephrology programme. The participants agreed that urology should
be taught according to symptoms. A urology programme should include the
anatomy and physiology of the urinary tract, and students should know how to
clinically assess a urological patient.
Conclusions: Our recommended urology pathway will allow European medical
schools to provide a more comprehensive undergraduate urology curriculum. It
will also help to improve and maintain standards of urology undergraduate
teaching across Europe.
Patient summary: Our survey showed that urology in universities should have, at
minimum, time for theoretical and practical activities and should be taught as a
stand-alone subject on the basis of symptoms. Students should give feedback to
facilitate constant improvement and evolution of the teaching programme.
© 2021 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creati-

vecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The burden of urological diseases is increasing as the
worldwide population ages. This rise is occurring across
both oncological and nononcological services [1]. Although
specialist urological provision is needed, a large proportion
of these conditions will be managed in primary care.
According to recent data, 10% of general practitioner
consultations are for urological problems and 30% of human
cancers are urological [2,3]. Hence, it is extremely impor-
tant that basic urological education is delivered in medical
schools and that management of common urological
conditions is covered via tutorials, lectures, hands-on
training (HOT), and direct patient contact. This would
ensure that all medical students are familiar with the
presentation and safe initial management of acute and
common urological conditions.

Although considered as an important subspecialty of
surgical training for undergraduate medical education
(UME), only 15% of medical students would consider
pursuing a career in urology. There has also been a recent
decline in overall competition to enter urological training,
with the overall rate of intake into higher surgical training
(HST) in urology now the lowest among all surgical
specialties [4-7]. It is plausible that the falling interest in
urology at HST level is because of a lack of adequate
exposure to and training in urology during UME, as the
latter significantly influences the interests and career
choices of the future.

A recent snapshot survey by the European School of
Urology (ESU) on UME in urology showed huge heteroge-
neity in urology teaching across medical schools in Europe
in terms of the style, content, timing, and duration of
teaching as part of the curriculum [6]. Career choices are
shaped by clinical exposure and role models during
formative years, and a lack of exposure to urology and
presumptive lifestyle barriers can lead to further alienation
of junior doctors away from urology. With a comprehensive
structured urology curriculum, clinical exposure, HOT, and

practical skills training, this perception and trend could be
reversed and urology could become more appealing again
[8,9].

The importance of the inclusion of urology in UME
currently remains unclear and there is wide variation in
teaching across medical schools in Europe. Considering
that medical student exposure and experience in
urology differ between European countries and institu-
tions, and in the absence of any comprehensive study
assessing urology-specific education among European
universities, we performed a three-round Delphi pro-
cess with the aim of reaching consensus and providing
recommendations on undergraduate education in urol-
ogy in Europe.

2. Materials and methods

In 2020, a Delphi process to reach consensus on standardising the
undergraduate urology curriculum in Europe was endorsed by the ESU.
The project was carried out in three phases:

(1) A steering group (J.G.R., M.R.S., B.S., P.Z.) was formed to review the
literature and summarise the current evidence on urology UME in
Europe.

(2) A larger expert panel (J.G.R, LH., J.P, LP, M.RS., BS. PZ.) was
convened and discussed important aspects of UME on the basis of
the current evidence and personal experience. Following open
discussion, a survey was created with input from the panel members.

(3) Panel-based consensus was determined using an online Delphi
process to formulate consensus statements and provide recommen-
dations for future UME in urology.

2.1. Phase I: expert panel meeting and questionnaire design

An advisory panel comprising key opinion leaders with a special interest
in UME and training in urology was formed (J.G.R., E.L,, LH., ].P, L.P, M.R.
S., BS., HV.P, P.Z.). The meeting included presentations on the subject
matter, clarifications on terminology, and findings from a review of the
literature. An overview of the various strategies for UME and urology
training was then discussed.
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The preliminary survey design and the Delphi methodology were
evaluated by the panel. The questionnaire was reviewed, with
integration of any other points if necessary and comments on the
methodology before starting the consensus rounds. The final version
consisted of three parts:

(1) Urology programme introduction and duration in the undergraduate
curriculum (15 questions);

(2) Urology curriculum distribution in universities (8 questions); and

(3) Practical curriculum (11 questions).

The survey items in their final form are shown in the Supplementary
material. The protocol was then revised and validated by a team of
dedicated methodologists (Department of Trials Methodology, Liverpool
Clinical Trials Centre, Liverpool University, Liverpool, UK).

2.2. Phase II: internet survey and Delphi process

All of the statements included were entered into DelphiManager (www.
comet-initiative.org/delphimanager/), a web-based system designed to
facilitate the building and management of Delphi surveys.

The survey was sent to urologists previously selected by different
European national urological societies. The levels of agreement were
based on a nine-point scale, according to the GRADE grid: 1-3, disagree;
4-6, uncertain; and 7-9, agree. An “Unable to score” option was also
added for use in the case of insufficient knowledge/expertise. Consensus
was defined as at least 70% of the participants scoring within the same 3-
point grouping.

Repeated anonymous voting was performed in three rounds. After the
first round, the questions reaching consensus were removed from the
subsequent round and the participants were provided with the results
from the previous round in the form of histograms plus percentages. Some
statements were mutually exclusive, so when consensus was reached for
one of them, the others were not included in subsequent rounds.

2.3. Phase III: on-line expert meeting

The last phase included an on-line meeting. The statements for which
consensus was reached by the third survey round (agreement or
disagreement) were presented for approval but were not rediscussed,
whereas all of the statements for which consensus was not reached or
the consensus was uncertainty after the three Delphi rounds were
rediscussed. The resulting document was distributed for approval to all
participants who completed the three Delphi rounds.

3. Results

The study flow chart and an overview of the Delphi results
are shown in Figure 1. Of the 45 invited urologists
representing different European national urological socie-
ties, 14 (31.1%), completed all rounds; the respondents were
from Greece, Hungary, Italy, Moldova, Montenegro,
Portugal, Russia, Serbia, Slovakia, Spain, Sweden,
The Netherlands, Turkey, and the UK, with an additional
five urologists representing the ESU also completing the
three rounds. All respondents were certified urologists with
more than 5 yr of experience. The distribution of countries
represented in the consensus is shown in Figure 2. Overall,
consensus was reached for 20 of 34 statements (70.5%)
across the three rounds, with agreement for 75% (n=15) and
disagreement for 25% (n=5).

Creation of the panel

Expert panel meeting
and questionnaire
design

On-line expert meeting

Fig. 1 - Study flow chart.

Consensus was reached for seven, 12, and one questions
in the first, second, and third rounds, respectively. The
20 items for which consensus agreement or disagreement
was reached during the Delphi process were presented and
approved during the on-line meeting without objections or
a need for rediscussion (Table 1).

3.1. Part I: urology programme introduction and duration in
the undergraduate curriculum

Consensus agreement for four of the 15 formulated state-
ments was achieved, with some statements being mutually
exclusive (Table 2). It was agreed that urological teaching
should be introduced before year 5 of medical school, with
at least 20 h of theoretical activities (lectures, classes) and at
least 30 h of practical activities (patients, clinical cases, and
training models).

For the statements regarding distribution of the urology
programme, which ranged from having urology spread
throughout all undergraduate medical school years to a 2-
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Fig. 2 - European countries from which survey respondents represented different national urological societies.

4-wk dedicated programme, consensus agreement was not
reached.

3.2 Part II: urology curriculum distribution in universities

Statements 16-23 included a list of options on how urology
should be taught. For six of the eight items, consensus was
reached (Table 3). It was agreed that urology should be
taught as a stand-alone subject rather than combined with
another surgical specialty or a nephrology programme.
While 94% agreed that urology should be mandatory in
UME, 72% disagreed that urology should be an optional
subject. The participants agreed that urology should be
taught by symptoms (haematuria, lower urinary tract
symptoms, flank pain) rather than by organ or subspecialty.

3.3. Part III: practical curriculum

The practical aspect is important in all medical specialties.
The third part of the consensus covered the practical
curriculum, with consensus agreement reached for 10 of the
11 statements, including several aspects of physical
examination (Table 4).

It was agreed that the urology programme should
include the anatomy and physiology of the urinary tract,
and students should know how to perform a clinical
assessment of a urological patient. In addition, students
should be competent in conducting a digital rectal
examination (DRE) and abdomen and genital examination,
and should be able to perform urethral catheterisation.

While there was no consensus regarding the ability of
students to assist in minor urological surgery, there was
consensus disagreement with statements suggesting that
they should be able to assist in intermediate-complexity or
major urological surgery.

Finally, there was agreement that students should rate
their time in urology and give feedback to educators, since a
positive undergraduate experience has a positive impact on
future career choice.

4. Discussion
Our survey shows that the consensus opinion from across

Europe is that UME should have at least 20 h of theoretical
and 30h of practical activities in urology, with use of
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Table 1 - Overview of consensus statements with a final decision

Statement

Final decision

Urology programme introduction and duration in the undergraduate curriculum

Urology must be introduced in 3rd year of medical school.

Exclusion after 2nd round *

Urology must be introduced in 4th year of medical school.

Urology must be introduced in 6th year of medical school.

Exclusion after 2nd round *

Exclusion after 2nd round *

Urology programme should have at least 10 hrs of theoretical activities (lectures, classes, ...)

Urology programme should have at least 30 h of theoretical activities (lectures, classes, ...)

Exclusion after 2nd round *

Exclusion after 2nd round *

Urology programme should have at least 10 h of practical activities (patients, clinical cases, training models)

Exclusion after 2nd round *

Urology programme should have at least 20 h of practical activities (patients, clinical cases, training models)

Urology programme should be distributed throughout undergraduate medical school (all years)

Exclusion after 2nd round *

No agreement

Urology programme should be distributed in a 2-wk programme.

No agreement

Urology programme should be distributed in a 3-wk programme.

No agreement

Urology programme should be distributed in a 4-wk programme.

No agreement

Urology curriculum distribution in universities

Urology has to be taught by organs (prostate, bladder, ...).

No agreement

Urology has to be taught by subspecialty (endourology, oncology, ...).

No agreement

Practical curriculum

Students should assist in minor urolo circumcision, vasectom

DRE =digital rectal examination; LUTS =lower urinary tract symptoms; TURB = transurethral resection of the bladder; URS = ureteroscopy.
*These statements were excluded as they were mutually exclusive.

training models to enhance the curriculum. Urology should
be taught as a stand-alone subject rather than with another
surgical specialty or combined with nephrology. It should
be mandatory and taught on the basis of symptomatology.
The practical curriculum should include DRE, abdominal
and genitourinary examination, and urethral catheterisa-
tion. Clinical assessment of patients should be included, and
students should have a chance to rate their placement and
give feedback to facilitate constant improvement and
evolution of the teaching programme.

The current variation in urology training across medical
schools leads to inconsistent knowledge and acumen
among junior doctors in managing basic urological condi-
tions. This was initially reported in 1966 and has been seen
across the world [10]. Junior doctors are likely to meet

patients with urological conditions in primary care,
emergency departments, and on hospital wards.

Urology is an essential topic in UME. While urology
teaching is mandatory in 76% of European medical schools,
in the USA, mandatory urology decreased from 99% in
1956 to 48% in 1978 and even further to 17% between
2005 and 2009 [5,6,11]. Worse still, a 2001 UK survey
suggested that students could graduate without any
exposure to urology, a fact also confirmed by 65% of
medical school directors in the USA [7]. Our expert panel
agreed that urology should be taught as a stand-alone
subject and should be mandatory in UME. The urological
community must accept that most students will not choose
urology as a career, so the typical content for any proposed
urology curriculum should emphasise aspects pertinent to



Table 2 - Urology programme introduction and duration in the undergraduate curriculum

Statement Round 1 Round 2 Round 3 *

Uncertain | Agree Uncertain | Agree Uncertain | Agree
Urology must be introduced in 3rd year of medical school. 62% 24% 14% 50% 25% 25%
Urology must be introduced in 4th year of medical school. 21% 34% 45% 15% 40% 45%
Urology must be introduced in 5th year of medical school. 14% 17% 69% 5% 20% 75% — — —
Urology must be introduced in 6th year of medical school. 27% 21% 52% 35% 15% 50%
Urology programme should have at least 10 h of theoretical activities 48% 14% 38% 40% 15% 45%
(lectures, classes, ...).
Urology programme should have at least 20 h of theoretical activities 21% 24% 55% 5% 20% 75% - - -
(lectures, classes, ...).
Urology programme should have at least 30 hrs of theoretical activities 31% 24% 45% 15% 25% 60%
(lectures, classes, ...).
Urology programme should have at least 10 h of practical activities 49% 10% 41% 35% 15% 50%
(patients, clinical cases, training models).
Urology programme should have at least 20 h of practical activities 17% 41% 42% 15% 30% 60%
(patients, clinical cases, training models).
Urology programme should have at least 30 h of practical activities 28% 17% 55% 15% 5% 80% - - -
(patients, clinical cases, training models).
The use of training models should be part of the undergraduate curriculum. | 0% 21% 79% — — — - - —
Urology programme should be distributed throughout undergraduate 42% 24% 34% 45% 20% 35% 53% 15% 32%
medical school (all years).
Urology programme should be distributed in a 2-wk programme. 31% 21% 48% 35% 10% 55% 47% 16% 27%
Urology programme should be distributed in a 3-wk programme. 45% 21% 34% 25% 30% 45% 37% 26% 37%
Urology programme should be distributed in a 4-wk programme. 35% 24% 41% 25% 25% 50% 16% 26% 58%

*Black spaces: results for the 3rd round are not presented as they were mutually exclusive.
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Table 3 - Urology curriculum distribution in universities

Statement Round 1

Urology should be taught as a stand-alone subject. 21%

Uncertain

Round 2 Round 3

Uncertain

Uncertain

Urology can be taught with a nephrology programme. 28%

Urology can be taught with another surgical specialty. 48%

Urology should be mandatory in undergraduate education. 3%

Urology can be an optional subject in undergraduate education.

Urology has to be taught by symptoms (haematuria, LUTS, ...). 24%

Urology has to be taught by organs (prostate, bladder, ...). 14%

62% 65% 21%

Urology has to be taught by subspecialty (endourology, oncology, ...). 31%

41%

[30% | 30%

LUTS = lower urinary tract symptoms.

Table 4 - Practical curriculum

Statement Round 1

Students should perform DRE. 10% 14%

Uncertain

Students should perform abdomen-genital examination. 7% 21%

Students should perform urethral catheterisation. 11% 10%

It is mandatory for students to know how to perform a clinical 18% 10%

assessment of a urological patient.

Students should assist in minor urological surgery (circumcision, 18% 48%

vasectomy, ...).

34% 55% 40%

Students should assist in intermediate-complexity urological surgery 52% 24%

(TURB, URS, prosthesis implant, ...).

24% 20% 10% - - -

Students should assist in major urological surgery (prostatectomy, 66% 24%

cystectomy, ...).

10% 30% 0% - - -

Urology programme should include a recap of 6% 28%

anatomy/physiology/semiology of the urinary tract.

66% 0% 20% - - -

Medical students should rate urology and give feedback. 14% 7%

Students are attracted by urology as a specialty. 6% 28%

66% 0% 15% — - -

By the time of choosing training, urology makes a high impact in 10% 21%

residency choice.

69% 5% 10% - - -

DRE =digital rectal examination; TURB = transurethral resection of the bladder; URS = ureteroscopy.

surgically minded students and at the same time fulfil the
needs required as a primary care physician. A urology
curriculum taught by symptoms rather than by organs or
subspecialty would fulfil these criteria.

Furthermore, any curriculum should also cover nontech-
nical skills, as focusing only on the acquisition of technical
skills and competence is not enough for the delivery of a
modern and safe surgical curriculum. The Royal College of
Surgeons of Edinburgh defines nontechnical skills as a
collective term describing the skills and behaviours
encompassing situational awareness, decision-making,
communication, teamwork, and leadership. Others have
divided nontechnical skills into interpersonal (eg, commu-
nication, teamwork), cognitive (eg, decision-making, situa-
tional awareness), and personal resource skills (eg, coping
with stress and fatigue) [12,13].

To date, the relationship between choosing a career in
urology and variables such as the year of introduction of
urology in medical school and the number of theoretical and
practical lessons has not been investigated. Our results
show overall agreement that urology teaching should be
introduced before year 5 of medical school and should
comprise at least 20h of theoretical activities (lectures,

classes) and at least 30h of practical activities (patients,
clinical cases, and training models). Perhaps an early
introduction to urology in medical school with content
related to anatomy, physiology, and basic clinical examina-
tion, along with practical lessons, introduction to new
technologies, and simulation, could positively encourage
more undergraduates to consider a career in urology
[14,15]. In a previous study from Dundee, a standardised
urology curriculum seemed to yield excellent results with
good feedback [16].

Current students were born in a digital world and speak
the language of technology. They have higher expectations
of their education than previous generations; to meet these
expectations, medical education has to evolve rapidly with
the introduction of technology-based virtual training
[17]. This is especially important during and in the
aftermath of the COVID-19 pandemic, when teaching via
webinars and online media is commonplace [18-21].

The use of simulation training on models has increased in
HST, and perhaps this could also be used for acquisition of
practical skills in DRE and scrotal examination during UME
[10]. It has been shown that dedicated, focused HOT allows
acquisition of skills and builds trainee confidence
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[12,16]. Training could also be strengthened via online
tutorials, instructional videos on examination and catheter
placement, and counselling on intimate examinations. It is
much easier for students to learn these skills in a relaxed,
stress-free environment under supervision before a real life
setting.

Some limitations have to be acknowledged. The study
yielded statements based on a panel consensus, which
represents the lowest level of evidence. However, with the
exception of the present report, the literature review of
current evidence on UME in urology in Europe revealed that
this is still an unexplored subject. The only data reported at
European level come from a recent survey [6] that found
that medical students’ exposure to urology during their
undergraduate career was heterogeneous, although the
quality of urology education in the study was valued from
moderate to high, and urology as a specialty did not
influence their decision-making on future training.

Another limitation is that the response rate from
different European countries was not proportional, which
may potentially skew the analysis in favour of the
responding nations, and there was no response from some
of the largest countries in Europe such as France and
Germany. This could limit wider acceptance of the findings
in a multistakeholder context. Nevertheless, the present
study is the first appraisal among experts in the field of
urology UME in Europe. The benefits of an established
urology curriculum are likely to improve the medical
student experience in the future. This consensus gives the
basic requirements for aspects of urology undergraduate
education and training in universities and institutions
across Europe.

5. Conclusions

Our recommended urology pathway will allow European
medical schools to provide a more comprehensive under-
graduate urology curriculum. It will also help to improve
and maintain standards of urology undergraduate teaching
across Europe and ensure that all students receive adequate
balanced exposure to theory, HOT, and practical skills in
urology. This could standardise teaching, increase the
uptake of urology, protect future workforce capacity, and
equip trainees with basic knowledge and skills in urology. It
is likely that this model will be adopted and followed
worldwide in the near future.
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Appendix B. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/].
euros.2021.09.003.
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