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Introduction

Over the last decade the use of computer technology has 
increased immeasurably, with smartphones becoming 
ubiquitous in society. They have transformed the way we 
communicate both in our personal and professional lives. 

The medical profession has been quick to embrace this 
development, so much so that a new term has been created 
to describe the use of mobile devices for health purposes; 
mobile Health, or mHealth (1). M-learning is the expression 
used to describe the use of mobile devices for educational. 
It is estimated that m-learning is used in the education of 

Original Article

Urology at your fingertips: the development of a urology m-learning 
app for medical students

Kevin Gerard Keane1^, Nikita Rajiv Bhatt1, Patrick Michael Collins1, Robert Joseph Flynn1,2,  
Rustom Pervez Manecksha1,2

1Department of Urology, Tallaght University Hospital, Dublin, Ireland; 2Department of Surgery, School of Medicine, Trinity College Dublin, 

Dublin, Ireland

Contributions: (I) Conception and design: RP Manecksha, RJ Flynn, NR Bhatt, KG Keane; (II) Administrative support: RP Manecksha; (III) Provision 

of study materials or patients: RP Manecksha, KG Keane; (IV) Collection and assembly of data: RP Manecksha, KG Keane, PM Collins; (V) Data 

analysis and interpretation: KG Keane; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors. 

Correspondence to: Kevin Gerard Keane. Graigue, Adare, Co. Limerick V94H01R, Ireland. Email: Kevin.keane@ucdconnect.ie.

Background: Surgical education has embraced advancing technology with an emphasis on e-learning in 
recent years. Smartphones are a useful tool for medical teaching and learning with increasing use by medical 
students to access e-books, medical calculators, podcasts, and medical applications (apps). Our aim was to 
develop a dedicated urology app for medical students as an adjunct to traditional teaching. 
Methods: We published an e-book: Urology Handbook for Medical Students in 2017 based on the core urology 
curriculum for medical students. Subsequently, we developed a concise, simple and user-friendly smartphone 
app for medical students called “Urology Med”, available for download on App Store and Google Play.
Results: This app is an introduction to urology for medical students but may also be useful for interns and 
surgical trainees. The app encompasses core urology topics subdivided into common urological presentations, 
urological examination, urological diseases, and urological devices. To make the app interactive, it includes 
5 clinical cases that complement the reading material and six quizzes for self-assessment. A comprehensive 
checklist of 31 “must see” and “good to see” urology experiences is included. Within one month of launch, 
the app was downloaded 435 times in five countries across three continents. It has a 5-star rating on the 
Apple store.
Conclusions: High educational standards with relevant content make e-learning a valuable learning tool 
for surgical education. The Urology Med app facilitates easy access to urology and is ideal for quick reading 
while working or revising. 

Keywords: Smartphone; application (app); urology; medical students; education; surgery 

Submitted Sep 08, 2020. Accepted for publication Jan 18, 2021.

doi: 10.21037/tau-20-1245

View this article at: http://dx.doi.org/10.21037/tau-20-1245

1159

^ ORCID: 0000-0002-4963-4325.

https://crossmark.crossref.org/dialog/?doi=10.21037/tau-20-1245


1153Translational Andrology and Urology, Vol 10, No 3 March 2021

  Transl Androl Urol 2021;10(3):1152-1159 | http://dx.doi.org/10.21037/tau-20-1245© Translational Andrology and Urology. All rights reserved.

medical students and doctors in over 84% of countries (1).
The landscape of medical education has been transformed 

in recent years, with a shift in paradigm from traditional 
didactic lectures to e-learning, and more recently m-learning. 
Smartphones are a useful tool for surgical teaching with 
increasing use by doctors and medical students to access 
e-books, medical calculators, drug formularies, podcasts and 
medical applications (apps). The advantages are plentiful; 
smartphones are small, portable, convenient and provide 
instant access to infinite amounts of information. They allow 
a dynamic platform for multimedia learning through apps 
which contain text, illustrations, videos and podcasts. 

The demand for new teaching apps by medical students 
has already been well established in several studies  
(2-8). The concept of evidence-based medicine ensures that 
lifelong learning is now mandatory for those embarking 
on medical and surgical careers. With such enormous 
quantities of ever evolving information to comprehend, 
m-learning represents a convenient and interactive teaching 
method for medical students to keep abreast of new 
developments in the discipline, and gives new meaning to 
the common medical phrase “take your tablets”.

A review of mHealth in Urology in 2015 identified 150 
urology specific apps and established that 20% of urology 
apps did not have expert input in development, a lower 
number compared to apps for other surgical specialties (9). 
They concluded that, although smartphone app technology 
has the potential to enrich education in urology, further 
participation by specialists in app design and content was 
needed to ensure high quality reliable and information is 
provided. These findings were echoed by Shapiro et al. in 
2019 (10). 

With this in mind, our aim was to develop a concise, 
accurate, simple and user-friendly app on urology for medical 
students designed by a consultant urologist. We intend for 
the app to serve as an ideal first introduction to urology for 
all medical students, interns/foundation year doctors and new 
surgical trainees and supplement clinical teaching.

Methods

We published an e-book: Urology Handbook for Medical 
Students in 2017 based on the core urology curriculum for 
medical students (11). Subsequently, in 2020 we developed 
a urology education app for medical students. The app was 
privately funded and designed by a software engineer for 
both Android and Apple platforms using Google Flutter©. 
App content was developed by a consultant urologist and 

urology trainee. Student’s reception of the app was elicited 
using both focus groups and questionnaires. 

Over a 6-month period, medical students rotating 
through the Urology Department in a tertiary Irish hospital 
were given access to the app for the duration of their 
placement. On completion of their urology rotation, they 
were asked to fill out an anonymous survey assessing the 
app. All responses were recorded in a departmental database. 
Primary outcomes assessed were clinical relevance, user 
friendliness and overall satisfaction. Additionally, a focus 
group was conducted with ten medical students to examine 
how, when and where the app was being used, to identify 
any problems with the existing version of the app, and to 
gather feedback and recommendations that could be used to 
enhance future app updates.

Results

We developed a concise, simple, and user-friendly 
smartphone app called “Urology for Medical Students”, 
available for download on App Store and Google Play 
(12,13). Our app is listed on the “Urology Apps for Medical 
Students” section on the British Association of Urological 
Surgeons (BAUS) website (14). To date our app has been 
downloaded 439 times in five different countries, and is 
rated 5/5 stars on App Store (Figure 1) (12). 

The app is presented as a simple interface divided 
into four sections: “Reading Material”, “Clinical Cases”, 
“Urology Checklist”, and “Quiz”. To maximise accessibility, 
the app is available in offline mode and thus can be used 
even in the setting of unreliable internet connection.

Reading material

This section covers all the major urological topics in the 
curriculum for medical students as advised by various 
urology associations like BAUS and the American Urological 
Association (AUA). It is divided into “Common Urological 
Presentations”, “Urological Examination”, “Urological 
Diseases” and “Urological Devices” (Figure 2). Multimedia 
content including plain text, original diagrams and tables, and 
medical imaging is incorporated to appeal to all learning styles. 

Clinical cases

The app contains five clinical cases designed to replicate 
practical scenarios that students might face during their 
urology rotation (Figure 3). This section allows students 
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Figure 2 Reading material.

Figure 1 Geographical distribution of app download.

contextualise knowledge assimilated in the “Reading 
Material” and apply it to a real-life patient encounter on 
urology. Cases are presented in a step-by-step fashion from 
initial presentation to differential diagnosis, work-up and 
management (Figure 4). The student must think about each 
step in the scenario and answer questions before progressing 
further in the case. 

Urology checklist

We designed a checklist of common urological presentations, 
diseases, procedures and equipment that were deemed 
beneficial for students to experience during their clinical 
rotation. This allows students clearly understand the 
expected objectives of their rotation. These items cover ward/

outpatient experiences as well as theatre/procedure-based 
encounters (Figure 5). Students can physically tick the item 
off their list once completed, allowing them to know they are 
meeting the goals of the rotation in real time.  

Quiz

This section includes self-assessments on six key urological 
themes. The objective of the quiz is for students to 
consolidate the information obtained in the previous 
sections. Each quiz contains between 1 and 10 multiple 
choice questions (Figure 6). Students can view the correct 
answers and re-attempt the quiz if desired. 

A total of 60 medical students rotated through the 
urology department over a 6-month period. The response 
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rate of the post-rotation survey was 93% (n=56). All 
respondents thought the app positively enhanced their 
learning experience whilst on urology rotation. The 
majority of medical students (n=54) used the app as an 
adjunct to traditional teaching, and 92% of students (n=51) 
would like to see similar educational apps developed and 
made available in other medical specialties. All students 
(n=56) rated the app 10/10 for user friendliness and believed 
the app met their clinical needs, with 88% of students (n=49) 
stating that the content provided was appropriate for their 
level of study. 

A focus group was held with ten medical students to 
gather overall feedback about the app. The session was 
conducted by a moderator and transcribed by an assistant 
moderator. Focus group questions were centred on user 
friendliness, patterns of app use, issues with the current 
version of the app and advice for future updates. From the 
group discussion it became apparent that the convenience 
of having a portable source of relevant urology content 
whilst on urology rotation was what students valued most 
about the app; “I particularly enjoyed being able to open the app 
whilst waiting for a case to start in theatre, or after seeing an 
interesting patient on a ward round, and read up on the area in 
question straight away”, “I used the app on the bus on the way 
to the hospital—it was great to have all I needed to know on my 
phone and not to have to carry around a heavy book while I was 
in the hospital”. 

The app was universally well received in terms of user 

friendliness; “It was very easy to find the information I was 
looking for quickly and switch between the different sections. 
The checklist section was very beneficial, it allowed me to know 
what was expected of me and where the gaps were in my urology 
experience so I could then try and address them in real time”. 
Students did not identify any significant issues with the 
current version of the app; however, they did make some 
recommendations for future edits: “My favourite section was 
the quiz section—I loved testing myself after the reading materiel 
or even sometimes before it to gauge my knowledge level. If 
possible, more quiz questions/topics would be welcome”, “I think 
the addition of pictures to the urological device section would be 
useful—sometimes we came across various urology equipment 
but didn’t recognise them for what they were at the time, e.g., 
nephrostomy”.

Discussion

There is a plethora of urological apps available to download 
on smartphones for patients and healthcare providers 
alike. Patient education and self-management apps such as 
prostate-specific antigen (PSA) trackers, pelvic floor exercise 
guides and bladder diaries have been developed in an effort 
to empower patients, increase awareness and improve 
symptoms. For urologists, electronic urology journals, 
guidelines by urological associations, prostate cancer 
prognostic nomograms, urology conference programmes 
and ureteric stent trackers have been developed.

The use of urology apps as educational tools signifies an 
innovative and exciting advancement in the development 
of urological education. A study by Nason et al. in 2014 
examined the use of smartphone apps amongst Irish urology 
trainees and found that 77% of respondents used urology 
apps for educational purposes, with the vast majority 
considering them useful or very useful (15). The average 
number of urology apps downloaded per trainee was 4, 
with the most commonly utilised apps including E-logbook 
(75%), the Oxford Handbook of Urology (47%), EAU 
Conference App (36%), Urology Flashcards (21%), and 
National Comprehensive Cancer Network Guidelines 
(14%) (15). 

Medical students are also increasingly using this novel 
educational resource for learning. In 2015, Payne et al. 
conducted a survey of 203 undergraduate medical students 
examining the pattern of smartphone and medical related 
app use (6). Over half of respondents owned between  
1 and 5 medical apps, with 41.6% of students on clinical 
attachments using these apps more than once a day. 

Figure 3 Clinical cases.
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Figure 4 Scrotal swelling clinical case.

Figure 5 Urology checklist.

Students expressed interest in apps that outline module 
objectives and quiz type revision apps. Also of importance 
to students was app affordability within the provisions of 
tight student budgets. Almost all participants said they 
would download an app specific to their medical school 
if available. A similar study in 2016 showed that 85% of 
students use medical apps for learning and 93% finding 
these apps contribute significantly to their education. 
Nearly all students expressed desire for further educational 

apps to be developed (16). Students also cite a reduction in 
wasted time as a major advantage to the smartphone. The 
portable convenient smartphone allows for timely access to 
information on occasions when traditional learning through 
textbooks would not be possible, such as on the wards, in 
theatre or even in a shop queue.

Based on the aforementioned demand for expert 
designed educational apps, we embraced m-learning by 
developing a concise, dynamic, intuitive urology app for 
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medical students. Our app is ideal for quick reading whilst 
working or revising and allows medical students to always 
have urology at their fingertips. There are few other 
urology apps specifically designed for medical students and 
most of these focus heavily on the use of video teaching. 
Whilst undeniably useful resources, apps that use videos 
for teaching are not always suitable for quick reference in 
clinical environments and occasionally it can take a long 
time to locate the specific information one is looking for. 

Our app differs to what is currently available as its 
primary focus is to serve as a reference tool whilst on 
urology clinical rotation. It is predominantly text-based, 
with the use of hyperlinking to easily navigate between 
sections. Furthermore our ‘Urology Checklist’ provides 
students with clear objectives for their rotation, with 
the “Clinical Case” and “Quiz” sections designed to 
contextualise clinical learning on the rotation. 

Apart from the obvious demand for medical education 

Figure 6 Quiz.
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apps there is emerging evidence that m-learning can be as, 
if not more, effective than traditional methods to support 
clinical learning. Davies et al. developed a framework of 
how m-learning facilitates education in medical students 
on clinical rotations (5). Their model describes how an 
initial trigger identifies a knowledge deficit (e.g., bedside 
interaction with a patient who has prostate cancer). The 
smartphone is then used immediately to access the relevant 
information which is contextualised within the clinical 
scenario (e.g., our apps reading material on prostate cancer). 
Consolidation is achieved through repetition of this process 
and reflection (using our clinical case and quiz sections on 
prostate cancer). 

Multiple papers have shown the positive impact of 
m-learning on medical student education (3,17-19). Two 
papers have reported improved performance in medical 
examinations following introduction of m-learning apps 
(20,21). Alipour et al. compared teaching of breast cancer 
using a book compared to a mobile device and found that 
m-learning resulted in higher knowledge acquisition and 
generated more interest amongst students (22). Importantly, 
two randomised controlled trials have suggested the 
importance of m-learning in medical education. Low  
et al. showed significantly better performances in a medical 
emergency by doctors who had access to the smartphone 
app iResus© compared to similarly qualified doctors who 
had only undergone traditional Advanced Life Support 
training (23). 

There are potential drawbacks to the use of smartphones 
for m-learning in medicine, including over-dependence, 
dilution of the trainer-trainee relationship, the possibility 
for distraction by other apps. Furthermore, there currently 
exists no form of central regulation of mHealth apps, 
allowing for the creation of inaccurate or unreliable apps (24). 

Our “Urology for Medical students” app is designed 
to complement and augment clinical teaching and not to 
replace it. M-Learning in urology is constantly evolving 
and there are multiple avenues of exploration to add to 
our app to ensure it remains relevant and accurate. Future 
improvements of our app may include addition of video 
tutorials and brief educational podcasts.

Conclusions

With the emergence of COVID-19 m-learning looks set to 
become even more important and it is clear that smartphone 
apps represent an increasingly significant clinical resource 
in surgical education. We hope publication of our work 

will help increase awareness of the “Urology for Medical 
Students” app and enhance student experience on their 
urology rotation.
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