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inaccuracies in the recommendations made by some apps 
can be misleading or even harmful due to a lack of special-
ist involvement. We recommend improving the usefulness 
of these apps by seeking a ‘quality stamp’ from recognised 
urological organisations and greater clinician involvement 
in future app development.
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Introduction

A smartphone can be defined as a computer system within 
a phone that is able to perform a diverse range of tasks 
[1]. Smartphone ownership continues to grow with 56  % 
of American adults now owning a smartphone [2] and the 
resulting market for applications (apps) expanding along-
side increasing smartphone usage. There have been an 
estimated 1  billion app releases so far and app revenues 
from the first half of 2010 alone were estimated as $2.2 bil-
lion [3]. Downloadable apps can be free or available to 
buy, and the only limit on their design is the requirement 
to run quickly and easily using the available smartphone 
hardware.

‘Health apps’ are used in a number of ways includ-
ing as reference tools for both patients and health pro-
fessionals [1, 4, 5]. There are estimated to be over 7,000 
smartphone health apps [6]. Their use includes providing 
medical advice, appointment prompts, treatment compli-
ance monitors, health questionnaires, and access to infor-
mation at point of care (decisions supports and health 
records) [7]. One recent study has suggested a doubling 
in the ‘health-related’ use of mobile phones by the US 
population between 2010 and 2012 [8] and it is estimated 
that by 2015 five hundred million smartphone users will 
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be using a healthcare application worldwide [9]. Despite 
the wide range of health apps available to clinicians and 
their patients, very few have undergone formal regulatory 
approval [10]. To date, the use of smartphone health apps 
has been documented in a range of specialties including 
orthopaedic surgery, neurosurgery, plastic surgery, urology, 
infectious diseases and obesity surgery [1, 3, 5, 11–13].

Urolithiasis is a major clinical and economic burden 
for healthcare systems and the prevalence of urological 
stone disease is rising across the world [14–16]. With 
increasing numbers of patients being diagnosed with this 
condition, there is a need for the provision of reliable 
health information on a variety of related topics includ-
ing prevention, diagnosis, treatment and long-term seque-
lae. Inevitably, patients and the public are using smart-
phone apps and the internet, as a source of information 
presenting a range of potential benefits to the end user 
including: supplementing information received from a 
healthcare professional, anonymity in health information 
seeking and increases in understanding of medical con-
ditions [17]. However, there are concerns regarding the 
utilisation of apps by both patients and clinicians with-
out regulation or peer review [7]. In September 2013, the 
FDA issued “Mobile Medical Applications Guidance for 
Industry and Food and Drug Administration Staff” which 
explains the agency’s oversight of only those mobile 
medical apps that can be classified as medical devices 
and its intention to focus on those that present a greater 
risk to patients [18].

In light of the increasing prevalence of health-related 
smartphone apps, and the lack of formal regulation, the aim 
of this study is to review available ‘apps’ for urolithiasis 
and to assess the level of medical professional involvement 
in their design.

Methods

Smartphone apps relating to urolithiasis were identified 
in September 2013. Four UK app stores were searched: 
Apple’s App Store, Google Play (Android), BlackBerry 
App World and the Windows Phone App store. Two authors 
undertook the search independently using simple keywords 
and phrases relating to urolithiasis in the way a member of 
the public would search in the app store interface (Table 1). 
Apps designed for patients and/or health professionals and 
citing urolithiasis in their title and/or content were included. 
Data were collected from the app overview provided by 
the developer and free and paid apps were downloaded 
for analysis. Recorded data included the cost ($ = US dol-
lars), publisher information, number of ratings, average 
rating and any documentation of medical professional 
involvement. Apps were then subcategorised based on their 

primary content topic and target audience (Table 2). Each 
app was reviewed independently by the authors (DJS and 
KM) for medical accuracy of content. Content was rated on 
a 4-point Likert scale with: 1 = mostly inaccurate informa-
tion with little scientific basis for advice, 2 = some scien-
tific basis for information given but significant inaccura-
cies, 3 = mostly accurate and broadly follows recognised 
medical advice and 4 = medically sound advice (Table 3). 
If the accuracy rating between the two authors differed, a 
consensus was reached with discussion as to the most rep-
resentative rating.

Results

A total of 44 apps relating to urolithiasis were identified 
(Apple App Store =  14, Windows Phone App Store =  1, 
BlackBerry App World = 1, Google Play = 28).

2 of 44 apps were duplicated, 1 in Apple’s App store 
and Google Play, 1 in BlackBerry World and Google Play. 
When duplicated in two stores, the Google Play apps were 
excluded once they had been checked in both platforms 
to check format and content was consistent. Therefore, 42 
apps were categorised.

Thirty-three (79 %) of the 42 apps were designed to be 
used by patients. Apps were categorised as follows: patient 
information (n = 22, 52 %), health professional resources 
(n  =  9, 21  %), patient dietary recording tools (n  =  4, 
10  %), patient advice on herbal remedies (n =  4, 10  %), 
patient advice on uric acid/gout (n = 2, 5 %) and one app 
advertising medical professionals/latest evidence (n  =  1, 
2 %). Fifteen (36 %) of the 42 apps had clear input from 
health professionals (Table 2).

Twenty-one of the 42 apps (50 %) required payment for 
download. The mean cost was $6.04 (£3.58) with range 
$1.03–$58.87 (£0.61–£34.90). Nineteen (45  %) apps had 
a customer satisfaction score based on ratings. The mean 
number of customer ratings per app was 8.5 (range 1–52) 
and the mean app rating score was 3.6 out of 5 (range 1–5). 
Six of the 42 apps (14 %) had the lowest accuracy rating of 
1, 20 (48 %) apps had a rating of 2, 10 (24 %) apps had a 
rating of 3 and 6 (14 %) apps had the highest accuracy rat-
ing of 4.

Table 1   Search strategy for app stores

Search terms

Kidney +/− stones

Renal +/− stones

Renal +/− colic

Nephrolithiasis

Urolithiasis
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Patient information

22 (52  %) apps were identified offering patient informa-
tion relating directly to the aetiology and management of 
urolithiasis or recommending dietary changes. 16 of these 
22 apps provided predominantly information regarding the 
aetiology and management of kidney stones in terms of 
descriptions and diagrams to explain specific medical ter-
minology. Health professional input was apparent in 3 out 
of the 22 apps (14  %). The remaining 6 apps in this cat-
egory provided dietary advice including how to lower the 
amount of calcium in the diet, the role of honey in prevent-
ing kidney stones and advice on dietary intake of parsley. 
There was no evident health professional involvement in 
these 6 apps, accounting for 28  % of the 22 apps in this 
category.

Health professional resources

Nine out of the total of 42 apps (21  %) were identified 
that aimed to provide information for health professionals. 
Health professional involvement was evident in all apps. 
The information covered all aspects of aetiology and man-
agement of urolithiasis. Six of the nine apps (67  %) pro-
vided information on the whole field of urology. One of 
these apps, a ‘Handbook of Urology’ was produced by a 
recognised publisher and is fully referenced. The handbook 
app was significantly more expensive than the remaining 
apps, with the price matching the paper copy. Four of these 
nine apps (44 %) apps had customer ratings, with an aver-
age score of 3.6 (score 2.1–4.2).

Patient dietary recording tools

Four out of the total of 42 apps (10 %) were identified that 
provide interactive methods of recording dietary intake. 
All apps had customer ratings, with an average score of 
3.8 (2–5). Two of the apps provided methods to record 
the patients’ daily intake of fluid and suggested strategies 
to increase how much they drink. One of these apps had 
health professional involvement. The two remaining apps 
provided a way of calculating daily calcium intake and 
offered information on foods which are high in calcium. 
There was no evidence of health professional involvement 
provided. All apps had customer ratings, with an average 
score of 3.8 (2–5).

Herbal remedies

Four out of the total of 42 apps (10 %) provided informa-
tion on herbal remedies which they suggest can be used for 
the prevention/treatment of urolithiasis. There was no evi-
dence of health professional involvement for any of these Ta
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apps. One app had a customer rating, with an average rat-
ing of 4.7.

Uric acid/gout advice

Two apps provided information on the management of uric 
acid levels. Neither apps had a customer rating or evidence 
of health professional involvement. Information was pro-
vided that explained the formation and treatment of uric 
acid kidney stones, although the main aim of the app was to 
provide advice on the management and prevention of gout.

Advertisement of urologists/latest evidence

One app provided information on some of the latest urol-
ogy research and press releases. However, the app also pro-
vided a list and contact details for local urologists and renal 
physicians. Health professional input was evident.

Discussion

As smartphones assume an increasingly important role 
in modern society, patients and physicians are access-
ing information in different ways. The ‘app’ now offers a 
portable and convenient way to provide content or fulfil a 
specific desired function. This study has summarised the 
availability of apps pertaining to urolithiasis and assessed 
the involvement of healthcare professionals in their design.

This review identified 42 apps of which 33 are aimed at 
patients. Fifteen of the 42 had input from healthcare pro-
fessionals. All 6 apps which the author’s deemed to have 
medically sound advice, had evidence of input from health-
care professionals. Of the 36 apps which scored less than 4 
for accuracy, only 2 had evidence of input from healthcare 
professionals (Table 3). If smartphone apps are to become 
a reliable and routine source of information for patients 
and healthcare professionals, it is essential that the content 
is accurate and appropriate. This is particularly important 
when apps may be used to influence behaviour, e.g. encour-
aging patients to adopt a specific diet. Low levels of health 
professional involvement in app design has been described 
in other specialties, and content has been found to lack 
appropriate academic reference and occasionally mislead 
[11, 19, 20]. In this review, we identified apps that recom-
mend a low-calcium diet. This is not the current evidence-
based recommendation, and may even be harmful [21].

In September 2013, the US Food and Drug Administra-
tion issued final guidance as to their oversight of mobile 
medical apps. They intend to focus their regulation on 
apps that are an accessory to a registered medical device or 
transform a smartphone platform into a medical device, e.g. 
an app that turns a smartphone into an ECG monitor [18]. 

As a result, none of the apps identified in this review would 
fall under this regulatory process despite the potential to 
offer inaccurate information.

It is not clear how medical apps will be regulated in the 
future. However, there are two simple measures that could 
be introduced to ensure patients and health professionals 
who can use apps related to urolithiasis with confidence. 
Firstly, the establishment of a ‘quality stamp’ provided by 
an international urology association. In a similar way to 
external peer review of research articles, app developers 
would submit their designs to be approved. Secondly, app 
stores should insist on full authorship disclosure, including 
any competing interests authors may have. These measures 
have been proposed before and would reassure consumers 
that an app was of sufficient scientific quality [11, 13].

There are two notable limitations of this study. Firstly, 
authorship disclosure within product summaries and apps 
themselves can be difficult to identify, therefore, the degree 
of health professional involvement may have been under-
estimated. However, it seems likely that if apps did have 
expert input, then this would be made clear to users as a 
positive feature. Secondly, the proliferation of smartphone 
apps is such that by the time this review is published, it will 
no longer describe the current availability.

Urolithiasis is a condition with unique and com-
plex symptoms. For example, decisions such as surgi-
cal approach, and when and if to intervene, often depend 
largely on patients’ expectations of how their lives will 
be improved by such an intervention [22]. It is important 
that patients are able to understand the array of options, 
e.g. extracorporeal shockwave lithotripsy vs ureterorenos-
copy. To make informed decisions about surgery, patients 
must receive sufficient and appropriate information, and 
also comprehend it [23]. It is feasible that an app could be 
developed that allows patients to navigate through the pros 
and cons of different treatment modalities for their stone 
after inputting their own patient and stone characteristics. 
Apps tailored to physicians could similarly offer the latest 
research at their fingertips during patient consultations.

Conclusion

Apps are an everyday part of many people’s lives. There are 
already a significant number of apps relating to urolithiasis. 
Unfortunately, lack of regulation means that the informa-
tion can be misleading or even incorrect. It is important for 
medical specialists and their professional organisations to 
engage with this technology and to develop or regulate this 
field. If apps can have a ‘quality stamp’ as we have sug-
gested, from a national urological organisation (e.g. Ameri-
can Urological Association, British Association of Uro-
logical Surgeons and European Association of Urology), 
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healthcare professionals can have greater confidence in 
directing patients to this resource as an adjunct to a consul-
tation on their stone disease. Future research should look 
to develop apps for urolithiasis that are safe, effective and 
fulfil a useful clinical purpose.
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