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Abstract 

Background/Objectives: Urology residency training widely varies across countries and evidence 

comparing residents’ experiences at an international level are limited. This study reports the results 

of an international survey of urology residents from different countries worldwide, aiming to 

characterize training environments, educational exposure, and trainee expectations across diverse 

healthcare systems. Methods: A 39-item online survey was administered to urology residents during 
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the SIU Regional Meeting (Florence, November 2024), assessing demographics, training exposure, 

educational resources, workload, satisfaction, and career perspectives. Results were compared 

between trainees at different postgraduate year (PGY) to explore associations for key outcomes. 

Results: Overall, 208 urology residents from 21 countries completed the survey. Most residents were 

actively involved in research (76.4%), although confidence in independent scientific production was 

moderate (significantly lower among junior trainees). Surgical exposure increased with PGY, with 

good experience in endoscopy but limited hands-on exposure and expected autonomy in 

laparoscopic, robotic, and major open surgery. Despite high overall satisfaction with urology, 

residents described heavy workloads, inconsistent access to structured teaching and international 

fellowships, and a long-term shift in career expectations toward private practice. Conclusions: 

Urology residents worldwide report high engagement in research, strong satisfaction with their 

specialty choice, and interest in international mobility. Nonetheless, persistent disparities in surgical 

exposure, research confidence, workload, and gender representation highlight the need for 

competency-based curricula, structured mentorship, and improved training organization to promote 

equitable and high-quality urology education globally. 

Keywords: urology residency; resident; international training; surgical education; career 

expectations; global health education; disparities 

 

1. Introduction 

Urology residency training is undergoing rapid evolution globally as advances in surgical 

technology, expanding sub-specialization, and increasing expectations for procedural competence 

reshape the demands placed on trainees (1–3). Significant differences still persist across countries in 

the structure and delivery of urological education, including operative exposure, simulation 

resources, academic requirements, and systems of competency assessment (4). These disparities carry 

important implications for resident preparedness and for the quality and consistency of urological 

care worldwide. Global efforts to modernize and harmonize training are ongoing, yet reliable 

comparative data on how urology residents experience their training in different regions remain 

scarce (5–9). 

Understanding trainee perspectives, including perceived preparedness, learning preferences, 

training satisfaction, and career expectations, is essential for informing future reforms and for 

aligning educational strategies with the realities of contemporary practice  (2,10). 

To address this lack of cross-national trainee-level data, we conducted an international online 

survey  submitted to urology residents from 21 different countries, on the occasion of a major 

urological congress held in Florence in November 2024 by the Société Internationale d'Urologie (SIU) 

(SIU Regional Meeting: Residents). The survey systematically examined program characteristics, 

clinical and surgical training exposure, self-reported abilities, educational preferences, and resident 

perceptions of the adequacy of their training. By capturing perspectives from trainees across diverse 

health systems and cultural contexts, this study provides an updated and comprehensive overview 

of global urology residency training. The findings aim to inform ongoing efforts to improve training 

quality, promote greater equity in educational opportunities, and support the development of 

harmonized international standards for urological education. 

2. Materials and Methods 

2.1. Survey and Target Population 

A voluntary invitation to an online survey (using Google Form) consisting of 39 questions was 

submitted to all urology residents on the occasion of a major urological congress held in Florence in 

November 2024 (SIU Regional Meeting: Residents). 
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Questions selected by the authors covered the main aspects of urology residency. Two Italian 

urology opinion leaders reviewed the quality of the survey (M.G and S.S.), and the survey was tested 

before its administration to assess usability and functionality. 

The survey was conducted according to the Checklist for reporting results of internet e-Surveys 

(CHERRIES) (11).  

The questionnaire was divided into 5 sections: 1) General information and respondents’ 

demographics; 2) Scientific activity; 3) Clinical and surgical activity; 4) Residency training program, 

workload and international fellowship; 5) Satisfaction and future perspectives. 

The survey was formulated as multiple choice, open-ended, or Likert scale questions, as 

appropriate. The complete list of questions of the survey is available in Supplementary Figure 1. 

2.2. Statistical Analysis 

Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) 

software version V28.0.1.0 (IBM Corp., Armonk, NY, USA). Descriptive analysis used frequencies 

and percentages for categorical variables. Medians and interquartile range (IQR) were reported for 

continuous variables.  

Comparisons between trainees at different postgraduate year (PGY) were performed using the 

χ² test or Fisher’s exact test for categorical variables. For continuous variables, Student’s t-test or 

Mann-Whitney U-Test were used. Likert-scale items assessing attitudes, preferences, and perceived 

abilities were treated as ordinal variables. Between-group differences in Likert responses were 

evaluated using nonparametric tests (Mann–Whitney U or Kruskal–Wallis).  

To explore associations between demographic or program characteristics and key outcomes, 

univariable and multivariable logistic regression models were constructed. Statistically significant 

co-variates at univariable level were further tested in the multivariable models.  

All tests were two-tailed, and a p value <0.05 was considered statistically significant 

3. Results 

3.1. Descriptive Baseline Characteristics of the Study Cohort 

Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) 

software version V28.0.1.0 (IBM Corp., Armonk, NY, USA). Descriptive analysis used frequencies 

and percentages for categorical variables. Medians and interquartile range (IQR) were reported for 

continuous variables.  

Overall, 415 urology residents from 32 different countries across Europe, Asia, Africa and North 

America attended the congress (SIU Regional Meeting: Residents) on November 22 and 23, 2025. Of 

these, 208 (50%) participants from 21 different countries completed the online survey. 

Supplementary Figure 2 depicts the geographic distribution of participating urology residents by 

country of origin. 

The majority of residents who attended the congress and completed the survey were males (n = 

147 – 70.7%), while females were less represented (n = 61 – 29.3%). Median age was 29 years (IQR: 

28–31). Of these, 4.8% (10/208), 15.4% (32/208), 20.7% (43/208), 39.4% (82/208), 18.3% (38/208), and 

1.4% (3/208) were PGY -1, -2, -3, -4, -5, and -6, respectively. Table 1 reports descriptive data of the 

urology residents who completed the survey. 

 

Table 1. General information and respondents’ demographics. 

Responders, n (%) 208 (100) 

Age, median (IQR) 29 (28-31) 

Gender, n (%) 

Male 

Female 

 

147 (70.7) 

61 (29.3) 

Marital status, n (%)  
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Married 

Not married 

29 (13.9) 

179 (86.1) 

Family status, n (%) 

No children  

Childbirth before residency 

Childbirth during residency 

Prefer not to say 

 

184 (88.5) 

8 (3.8) 

12 (5.8) 

4 (1.9) 

Postgraduate year (PGY), n (%) 

PGY-1 

PGY-2 

PGY-3 

PGY-4 

PGY-5 

PGY-6 

 

10 (4.8) 

32 (15.4) 

43 (20.7) 

82 (39.4) 

38 (18.3) 

3 (1.4) 

Urology as first choice of interest, n (%) 

Yes 

No 

Prefer not to say 

 

189 (90.9) 

13 (6.2) 

6 (2.9) 

Main field of interest, n (%) 

Surgical activity 

Clinical and outpatient activity 

Research  

 

182 (87.5) 

11 (5.3) 

15 (7.2) 

3.2. Scientific Activity and Research 

When questioned about their involvement in research and scientific activity most of the residents 

reported being actively engaged (159/208, 76.4%), while only a minority were not involved because 

not interested (11/208, 5.3%) or due to lack of research activity in their center, despite their willingness 

to actively participate (38/208, 18.3%).   

Most of the trainees interviewed had already presented scientific papers/abstracts at national 

(70/208, 33.7%), international (5/208, 2.4%) or both (59/208, 28.4%) congresses, while 35.6% (74/208) 

did not have any experience in such field. 

When they were asked “How confident would you feel in independently writing an abstract (on 

a scale 1-10)?” 63 (30.3%) trainees replied with a rate < 6 (median 7, IQR 5-8). Stratifying these scores 

by PGY, a significant association was found between PGY and residents’ perceived confidence in 

independently writing an abstract (p = 0.008). Post-hoc pairwise comparisons showed statistically 

significant difference between PGY5 and PGY<3 residents (p<0.05), with younger trainees reporting 

substantially lower levels of confidence. Similarly, most of the participants replied to the question: 

“How confident would you feel in independently writing a scientific manuscript (e.g. original article, 

systematic review, etc.) (on a scale 1-10)?” with a median score of 6 (IQR: 4-7). Of the 208 residents 

included, 139 replied with a rate < 6, highlighting a non-negligible insecurity in scientific production 

and research. 

We then investigated how many articles were published on indexed journals (as first author or 

co-author): 22.1% (46/208) reported they never participated in a publication, while 97 (46.6%), 35 

(16.8%), 20 (9.6%), and 10 (4.8%) residents published 1-5, 5-10, 10-20, or >20 papers, respectively. 

Stratifying by PGY, a statistically significant association (p = 0.0004) between year of residency and 

the number of scientific publications emerged. The distribution of publication varied across training 

levels, with early-year residents predominantly reporting “no publications” or “1–5 publications”, 

whereas senior residents (PGY4–5) were more active in scientific production (5–10, 10–20, and >20 

papers).” 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 January 2026 doi:10.20944/preprints202601.0629.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.0629.v1
http://creativecommons.org/licenses/by/4.0/


 5 of 29 

 

Table 2. reports data on the involvement in research and scholarly work of the urology residents. 

Table 2. Resident Involvement in Research and Scientific Activities. 

“Are you actively involved in research?”, n (%) 

Yes 

No, lack of research activity in my center 

No, not interested in research 

 

159 (76.4) 

38 (18.3) 

11 (5.3) 

“How confident would you feel in independently writing an abstract  

(on a scale 1-10)?”, median (IQR) 
7 (5-8) 

“How confident would you feel in independently writing a scientific 

manuscript (e.g. original article, systematic review, etc.)  

(on a scale 1-10)?”, median (IQR) 

6 (4-7) 

“Have you ever presented an abstract at a national/international urological 

congress?”, n (%) 

Yes, only national congress 

Yes, only international congress 

Yes, both national and international congresses 

No 

 

 

70 (33.7) 

5 (2.4) 

59 (28.4) 

74 (35.6) 

“How many papers did you publish on indexed journals  

(as first author or co-author)?”, n (%) 

    None 

    1-5 papers 

    5-10 papers 

    10-20 papers 

> 20 papers 

 

 

46 (22.1) 

97 (46.6) 

35 (16.8) 

20 (9.6) 

10 (4.8) 

3.3. Urological Fields of Interest 

We asked the trainees: “Which surgical technique/approach do you find most attracting?”. The 

order of preferences among the 208 participants to the survey was robotic surgery (98/208, 47.1%), 

endoscopy (73/208, 35.1%), open surgery (21/208, 10.1%), and laparoscopy (16/208, 7.7%). No 

significant difference was assessed stratifying residents according to PGY. 

Data on the level of interest in specific urologic topics were collected using a 4-items Likert Scale 

(Not interested / Slightly interested / Interested / Strongly interested). The most attracting topics were 

prostate, kidney and urothelial cancers (> 55% of residents declared being “strongly interested”, 

while only 1% was “not interested” in these fields), followed by BPH (49% “strongly interested” and 

only 1% “not interested”) and urolithiasis (47% “strongly interested”, 5% “not interested”). 

According to the results of the survey, pediatric, transplantation and functional urology were the less 

appealing subspecialties (< 50% of responders being at least “Interested”). Overall data on the main 

urological fields and the level of interest reported by residents are depicted in Figure 1. 

Stratifying the interest ratings according to PGY, no statistically significant differences emerged 

between the various groups of residents and the individual urological topics (p > 0.05 for all). 
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Figure 1. Overall levels of interest in urological subspecialties among residents. 

3.4. Surgical Experience 

A dedicated section of the survey explored the surgical experience of residents, both in terms of 

the number of procedures performed (considering minor surgery, endoscopic, laparoscopic, and 

robotic interventions) and their expectation of autonomy in performing such interventions once they 

will complete their postgraduate training program. 

Table 3 depicts data on surgical experience in endoscopic, laparoscopic and robotic surgery 

(both as first surgeon/at least leading the main part of the procedure and as assistant), as reported by 

the residents interviewed. As expected, significant differences in surgical exposure across residency 

years were observed, especially for endoscopic and laparoscopic procedures (both as first surgeon 

and assistant, all p < 0.01), whereas robotic surgery showed no significant differences across PGY 

levels (reflecting the uniformly limited exposure to console time across all training years). Post-hoc 

pairwise comparisons revealed that PGY1–2 residents consistently performed fewer endoscopic and 
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laparoscopic procedures compared to PGY4–5 residents, with PGY3 trainees showing intermediate 

levels of exposure.  

Table 3. Surgical experience stratified by postgraduate year (PGY). 

 Overall PGY1 PGY2 PGY3 PGY4 PGY5 

 208 (100) 10 (4.8) 32 (15.4)  43 (20.7) 82 (39.4) 38 (18.3) 

Endoscopy (1st 

surgeon), n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

12 (5.8) 

42 (20.2) 

75 (36) 

53 (25.5) 

26 (12.5) 

 

4 (40) 

2 (20) 

2 (20) 

2 (20) 

0 (0) 

 

5 (15.6) 

9 (28.1) 

13 (40.6) 

2 (6.3) 

3 (9.4) 

 

1 (2.3) 

16 (37.2) 

18 (41.9) 

7 (16.3) 

1 (2.3) 

 

2 (2.4) 

12 (14.6) 

27 (32.9) 

30 (36.6) 

11 (13.4) 

 

0 (0) 

3 (7.9) 

14 (36.8) 

10 (26.3) 

11 (28.9) 

Endoscopy 

(assistant), n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

6 (2.9) 

15 (7.2) 

64 (30.8) 

59 (28.4) 

63 (30.3) 

 

4 (40) 

1 (10) 

2 (20) 

3 (30) 

0 (0) 

 

2 (6.3) 

7 (21.9) 

17 (53.1) 

4 (12.5) 

2 (6.3) 

 

0 (0) 

4 (9.3) 

15 (34.9) 

16 (37.2) 

8 (18.6) 

 

0 (0) 

2 (2.4) 

21 (25.6) 

26 (31.7) 

33 (40.2) 

 

0 (0) 

1 (2.6) 

10 (26.3) 

9 (23.7) 

18 (47.4) 

Laparoscopy (1st 

surgeon), n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

140 (67.3) 

40 (19.2) 

19 (9.1) 

8 (3.8) 

0 (0) 

 

8 (80) 

2 (20) 

0 (0) 

0 (0) 

0 (0) 

 

25 (78.1) 

4 (12.5) 

2 (6.3) 

1 (3.1) 

0 (0) 

 

32 (74.4) 

8 (18.6) 

1 (2.3) 

2 (4.7) 

0 (0) 

 

52 (63.4) 

23 (28) 

6 (7.3) 

1 (1.2) 

0 (0) 

 

23 (60.5) 

3 (7.9) 

9 (23.7) 

3 (7.9) 

0 (0) 

Laparoscopy 

(assistant), n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

57 (27.4) 

67 (32.2) 

47 (22.6) 

27 (13) 

8 (3.8) 

 

4 (40) 

4 (40) 

2 (20) 

0 (0) 

0 (0) 

 

13 (40.6) 

10 (31.3) 

4 (12.5) 

5 (15.6) 

0 (0) 

 

10 (23.3) 

13 (30.2) 

15 (34.9) 

4 (9.3) 

1 2.3) 

 

21 (25.6) 

29 (35.4) 

19 (23.2) 

11 (13.4) 

2 (2.4) 

 

11 (28.9) 

10 (26.3) 

6 (15.8) 

8 (21.1) 

3 (7.9) 

Robotic (1st 

surgeon), n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

186 (89.4) 

18 (8.7) 

6 (2.9) 

0 (0) 

0 (0) 

 

8 (80) 

2 (20) 

0 (0) 

0 (0) 

0 (0) 

 

29 (90.6) 

3 (9.4) 

0 (0) 

0 (0) 

0 (0) 

 

42 (97.7) 

1 (2.3) 

0 (0) 

0 (0) 

0 (0) 

 

70 (85.4) 

9 (11) 

3 (3.7) 

0 (0) 

0 (0) 

 

32 (84.2) 

3 (7.9) 

3 (7.9) 

0 (0) 

0 (0) 

Robotic (assistant), 

n (%) 

None 

1-10 

10-50 

50-100 

> 100 

 

64 (30.8) 

52 (25) 

42 (20.2) 

30 (14.4) 

20 (9.6) 

 

4 (40) 

4 (40) 

2 (20) 

0 (0) 

0 (0) 

 

17 (53.1) 

7 (21.9) 

4 (12.5) 

4 (12.5) 

0 (0) 

 

13 (30.2) 

17 (39.5) 

9 (20.9) 

2 (4.7) 

2 (4.7) 

 

13 (15.9) 

14 (17.1) 

23 (28) 

20 (24.4) 

12 (14.6) 

 

13 (34.2) 

9 (23.7) 

4 (10.5) 

6 (15.8) 

6 (15.8) 

Operative exposure among trainees demonstrated substantial variability across urological 

procedures, revealing a clear stratification between high-volume interventions and more complex 

surgical domains. Cystoscopy represented the most consistently performed procedure, with 75.5% of 

residents reporting >50 cases, followed by prostate biopsy (42.3%). Transurethral Resection of 
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Bladder Tumor (TURBT) and Transurethral Resection of the Prostate (TURP) showed intermediate 

exposure, with 22.1% and 15.4% of trainees, respectively, performing >50 procedures. In contrast, 

experience with advanced interventions remained markedly limited: nearly half of residents (47.1%) 

had never performed a percutaneous nephrostomy, while 57.2% and 56.7% reported no exposure as 

first operator to RIRS and major open surgery, respectively. 

Expectations regarding procedural autonomy after completing the postgraduate training 

program mirrored these disparities. Residents anticipated the highest degree of independence for 

prostate biopsy and cystoscopy, and intermediate autonomy for TURBT and TURP. Conversely, 

procedures requiring more advanced technical proficiency (such as RIRS, percutaneous 

nephrostomy, and major open surgery) were associated with substantially lower expected autonomy 

(median 6, 5, and 2, respectively).  

Complete data on surgical experience and expected autonomy in different urological procedure, 

as reported by the population interviewed, is depicted in Table 4. 

Table 4. Overall experience and expected autonomy (at the end of the residency) in performing 

various urological procedures 

Procedures 
None 

n (%) 

1-20 

n (%) 

20-50 

n (%) 

> 50 

n (%) 

Expected 

autonomy  

(scale 1-10) 

Median (IQR) 

Prostate biopsy  14 (6.7) 56 (26.9) 50 (24) 88 (42.3) 9 (6-10) 

Cystoscopy 2 (1) 11 (5.3) 38 (18.3) 157 (75.5) 10 (9-10) 

Urodynamic test 47 (22.6) 80 (38.5) 36 (17.3) 45 (21.6) 6 (3-9) 

Suprapubic 

cystostomy 
58 (27.9) 108 (51.9) 29 (13.9) 13 (6.3) 7 (3-9.5) 

Percutaneous 

nephrostomy 
98 (47.1) 69 (33.2) 30 (14.4) 11 (5.3) 5 (1.5-8) 

Ureteral stent 16 (7.7) 63 (30.3) 54 (26) 75 (36.1) 9 (7-10) 

TURBT 15 (7.2) 86 (41.3) 61 (29.3) 46 (22.1) 8 (6-10) 

TURP 43 (20.7) 95 (45.7) 38 (18.3) 32 (15.4) 7 (5-9) 

Ureterolithotripsy 41 (19.7) 91 (43.8) 41  (19.7) 35 (16.8) 7 (5-9) 

RIRS 66 (31.7) 81 (38.9) 37 (17.8) 24 (11.5) 6 (4-8) 

Minor open surgery 

(circumcision, varicocele, 

etc.) 

11 (5.3) 74 (35.6) 51 (24.5) 72 (34.6) 8 (7-10) 

Major open surgery 118 (56.7) 65 (31.3) 16 (7.7) 9 (4.3) 2 (0-6) 

Legend: IQR = Interquartile range; TURBT = Transurethral Resection of Bladder Tumor; TURP = 

Transurethral Resection of the Prostate; RIRS = Retrograde Intrarenal Surgery 

3.5. Clinical Workload and Educational Support  

Structured theoretical teaching was inconsistently integrated across training programs. While 

the majority of residents (128/208, 61.5%) reported having scheduled theoretical lessons with 

professors or tutors, a substantial proportion (78/208, 37.5%) indicated that such sessions were not 

offered despite expressing interest in receiving them. Only a negligible minority (2/208, 1.0%) 

reported a lack of both formal lessons and interest in attending them. 

Weekly clinical workload of trainees was assessed asking “How many hours per week do you 

usually work (scientific activity not considered)?”. Only a small proportion of residents reported 

working fewer than 30 or 30-40 hours/week (both 16/208, 7.7%), while a larger group reported a 

workload of 40–50 hours/week (52/208, 25%). Notably, the majority of residents (124/208, 59.6%) 

indicated working more than 50 hours per week, underscoring a substantial clinical burden across 

training programs. 
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3.6. Fellowship and Surgical Rotation Between Departments 

Overall, 120 (57.7%) residents reported that surgical rotation between departments is planned in 

their training school. Of the remaining, 65 (31.3%) answered they had not participated in training 

networks, but they would like to be exposed to a different environment for a period of time, while a 

smaller percentage (11%) reported not being interested in such experience. 

When considering international fellowships, only 38 (18.3%) residents already experienced a 

period outside the main school of urology. Of these, 2 (5.3%), 3 (7.9%), 14 (36.8%), 11 (28.9%), 7 

(18.4%), and 1 (2.6%) were PGY-1, -2, -3, -4, -5, and -6, respectively. Focusing on the main topic of 

their experience, in 14 (36.8%) cases the main purpose was research, 23 (60.5) were mostly interested 

in surgical activity, and 1 (2.6%) in purely clinical activity. Among those who had not been yet 

exposed to international fellowships, 90.6% (154/170) said they would be interested in such 

experience in the future, mostly (132/154, 85.7%) with the aim of improving surgical experience. 

3.7. Overall Satisfaction and Future Perspectives  

Satisfaction with the choice of urology as a specialty was consistently high across all training 

years, with no evidence of significant variation between PGY levels (p > 0.4). Overall, only a minority 

(respectively, 9/208 - 4.3%, and 13/208 – 6.3%) of residents reported being “not satisfied” (score 4-5 

on a scale 0 to 10) or “mildly satisfied” (score = 6), whereas the vast majority (186/208, 89.4%) 

described themselves as “very satisfied” (score > 7). When specifically questioned about satisfaction 

rate regarding their residency program and Urology school, 116 (55.8%) still reported being pleased 

with their training urological course (score > 7), 41 (19.7%) were “mildly satisfied” (score = 6), and 51 

(24.5%) were “unconvinced” (score 1-5) by their Urology school. Stratifying by PGY, the distribution 

of residents reporting low, mild, or high satisfaction did not vary significantly between PGY groups 

(p = 0.889). Figure 2 depicts overall satisfaction level among residents (stratified by PGY). 

. 
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Figure 2. Overall satisfaction level among residents stratified by PGY. (A) Satisfaction regarding the choice 

of the Urology career. (B). Satisfaction regarding the residency program and Urology school. 

To explore residents’ professional trajectories and future perspectives, we assessed their 

preferred employment setting at 5- and 20-years post-training (public, private, or academic). In the 

short term, the majority anticipated working in a public hospital (159/208, 76.4%), whereas 

substantially fewer envisioned a career in the private sector (29/208, 13.9%) or within an academic 

institution (16/208, 7.7%). In contrast, 20-year projections revealed a substantial shift toward the 

private sector, which became the most frequently selected option (100/208, 48.1%), followed by public 

hospitals (57/208, 27.4%) and academic institutions (37/208, 17.8%), while 14 residents (6.7%) were 

uncertain about their long-term career setting. Figure 3 visualizes the evolution of residents’ career 

expectations across 5- and 20-year horizons. 
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Figure 3. Future Career Perspectives at 5 and 20 Years. 

4. Discussion 

This international survey involving urology residents from 32 different countries all across the 

world provides compelling insight into the current landscape of urology training and career 

aspirations. Previous surveys investigated these topics among urology trainees (7–9,12,13). However, 

most of these studies were limited to a single country or within European centers, while no previous 

studies, to the best of our knowledge, evaluated residents’ experiences and perspectives from so 

many different nations and continents. Several critical themes emerge from our data, some 

encouraging and others highlighting persistent gaps, that merit reflection and may inform future 

educational strategies. 

First of all, despite a great increase in recent years, female representation in Urology remains 

quite low, highlighting a persistent gender gap also among residents. Considering the participants at 

the congress, and more specifically those who completed the survey, only about 30% were women. 

This data confirms previous findings from similar studies (8,9,12,14) and is consistent with the results 

provided by Halpern et al. (15). In their study, they report that although urology demonstrated the 

greatest increase over time in the proportion of women among all specialties, female representation 

still remains a minority among urology residents (less than 25%). This contrasts with other surgical 

specialties, historically considered "more feminine", such as gynecology, which reach peaks of up to 

80% (15). Recent studies showed how women encounter significant barriers along their surgical 

training, including lack of support, lower surgical training, less opportunities to get leading roles and 

academic positions, impaired work-life balance and pay equity (16–20). All these factors negatively 

impact their academic and professional development, leading female students to less likely pursue 
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surgical specialties (21). Being aware of this, efforts should be made focusing on equal education of 

future surgeons to improve disparities. 

Second, when investigating residents’ involvement in research and scientific activity, most of 

them reported being actively engaged (76.4%) and already having played the role of speaker at 

urological congresses (64.4%). However, when questioned “How confident would you feel in 

independently writing a scientific manuscript?”,  67% of them reported a non-negligible insecurity.  

As defined by Prof. Heidenreich, educational research should be “the motivated guidance of 

residents to be involved and to conduct structured research” (22). In his paper he reports that a 

structured research curriculum, based on participation to conferences, literature analysis, support 

from mentors, and scientific production, should be integrated into residency programs, not only with 

the goal to promote residents for an academic career, but to improve individual competence in 

urology. In fact, as reported by Lee et al. (23) and Yang et al. (24), residency programs should offer 

dedicated research time during training, as it proved being associated with significant increases in 

future career academic success.  

We then investigated residents’ surgical experience, revealing significant differences in surgical 

exposure across residency years. Despite the great interest shown for robotic surgery, a very limited 

exposure to console time across all training years was reported. Similarly, while simple interventions 

(such as cystoscopy and prostate biopsy) are ubiquitous, with a majority of residents reporting high 

case volumes, access to more advanced surgical procedures (e.g., percutaneous nephrostomy, RIRS, 

major open surgery) remains limited for many, revealing pronounced inequality in procedural 

exposure across the urology curriculum. Corresponding to procedural exposure, residents' expected 

autonomy mirrors this discrepancy: highest for low-risk endoscopic tasks, markedly lower for 

complex surgeries.  

In fact, urologic training has undergone significant change over time, due to different factors 

(rise of new minimally invasive/robotic procedures, increasing numbers of residents, changes in 

teaching philosophy, etc.) with resident-reported role as “surgeon” and their autonomy significantly 

decreasing (13,25–28). As surgical independence is a key milestone in competency-based education, 

structured curricula, eLearning, and hands-on simulation platforms should be considered to bridge 

these gaps. Various programs, such as the EuropeaN Training in uRologY (ENTRY) project (29), the 

European Urology Residents Education Programme (EUREP) (12,30), The European Association of 

Urology Robotic Training Curriculum (31–33), as well as other structured educational models (14,34–

37) emerged in the last years, providing surgical training and education. In this context, Hanelin et 

al. (38) proposed to create “procedure-specific autonomy maps” to visually depict expected levels of 

independence for key steps of common urologic operations, providing a standardized framework for 

skill progression over the course of residency and promoting a more structured and equitable model 

of surgical education in urology. Although there is still no certainty as to which strategy will give the 

best results, increased focus and awareness on resident education and surgical autonomy is vital for 

training the next generation of surgeons. 

Resident workload is substantial: nearly 60% of respondents report working over 50 hours per 

week, although specialization contracts generally set a maximum limit of working hours per week 

(e.g. 38 h/week in Italy and up to 48 h/week for other EU and non-EU countries), in accordance with 

the European Working Time Directive (Directive 2003/88/EC) (39). Despite this intensity, structured 

educational support remains uneven: although more than 60% of residents have formal theoretical 

sessions with tutors, more than one-third lack such teaching. This data suggests that educational 

curricula may not be fully aligned with trainee needs, particularly in systems where resource 

constraints or clinical demands limit protected teaching time. 

As reported by previous studies (20,40–42), excessive workload, causing an imbalanced work-

life equilibrium (prolonged work hours, frequent transitions from day to night shifts, irregular 

patterns of eating, sleeping, and exercise), as well as  unsatisfactory working conditions are among 

the main causes of burnout in doctors and trainees. Professional burnout, beyond having an impact 

on the lives of workers themselves (higher rates of depression, physicians switching careers or 
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leaving the medical profession), it also has repercussions on patient care, increasing medical errors 

(43). Prevalence of burnout presents high variability amongst the various countries and residents’ 

groups, up to almost 70% in some studies, probably due to the different organization of training 

programs and health systems, workloads, availability of mental health services and psychological 

support, (40,41). As reported by Degraeve et al. (44), “when residents work less, they feel better”. In 

this regard, interventions providing basic needs and encouraging healthy lifestyle habits (facilitating 

physical wellness and social engagement among residents) might result in sustained reductions in 

burnout (45). Moreover, structured mentorship programs, coaching interventions, as well as mental 

health and psychological support showed promising results in reducing burnout symptoms (45–47). 

Despite these problems, overall satisfaction with the choice of urology as specialty remains high: 

nearly 90% of respondents are “very satisfied” with their choice, suggesting that urology remains an 

attractive and fulfilling specialty for trainees globally. When looking at projected career trajectories, 

the majority of residents foresee early employment in the public sector. However, 20-year projections 

reveal a pronounced shift toward the private sector. This trend may reflect broader socio-economic 

dynamics, perceived financial incentives, or limited academic career pipelines. Strategic planning by 

academic institutions and national societies may be needed to sustain interest in academic careers, 

especially as many residents envision private practice as their long-term setting. 

The strengths and limitations of our survey should be interpreted considering established 

guidelines for the design and reporting of web-based questionnaires. The CHERRIES framework (11) 

emphasizes the importance of transparency, prevention of sampling bias, and completeness of 

reporting. Many prior surveys on urology training have been hindered by low response rates or non-

representative samples, underscoring the importance of rigorous methodology to ensure reliability 

and reproducibility. Moreover, our survey was not limited by single-country data, but we tried to 

summarize global perceptions, including a large, multi-national sample of trainees from 32 different 

countries.  

However, several limitations should be acknowledged. First, survey data are subject to selection 

bias, as residents who attended the SIU congress and completed the questionnaire may be more 

academically or professionally motivated than their peers. Moreover, our results only reflect 

responders’ judgements and perceptions, rather than being an objective assessment. Second, our 

cross-sectional design captures perceptions at a single timepoint and may not reflect evolving 

attitudes over time. Third, although this great heterogeneity in the population interviewed represents 

the main strength of our study, as training environments vary greatly across regions (different 

infrastructural resources, case volumes, faculty supervision, training programs, national health 

systems, etc.), our findings may not be generalizable to all urology residency programs. 

5. Conclusions 

This multi-national survey highlights that urology residents across the globe are deeply engaged 

in research, largely satisfied with their career choice, and highly motivated toward future mobility. 

However, significant inequities in procedural exposure and confidence in scientific production, as 

well as the persistence of a gender gap and excessive workload, suggest opportunities for curriculum 

development, structured mentorship programs, and changes in training organization. Addressing 

these areas through thoughtful, competency-based initiatives could strengthen the training pipeline 

and ensure that all residents achieve their full potential. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. 
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Appendix A.2. Supplementary Figure 2. Countries represented by participants at the SIU congress 
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