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ABSTRACT

Objective: to evaluate the suitability and usefulness of mobile apps aimed at urinary
incontinence rehabilitation in the male population. Method: descriptive study, carried
out with apps directed to the rehabilitation of male urinary incontinence. The apps were
obtained from the Play Store and App Store. The search was conducted between May 3
and 10, 2021, in Minas Gerais, Brazil. The terms “urinary incontinence”, “incontinencia
urinaria”, “urinary incontinence”, and “Kegel” were usedyfor selection. The applications
were described and evaluated as established in the Applications Scoring System items.
Results: Twenty-two apps were selected. Three were specific for men; three addressed
exercises for pelvic muscle strengthening and voiding diary simultaneously; and five were
compatible with both online stores. Conclusion: most of the available apps have limited
functionality and information about male urinary incontinence. This study is expected to
contribute to the development of more comprehensive and appropriate software for the
male urinary incontinent population.

DESCRIPTORS: Urinary Incontinence; Mobile Applications; Technology; Health Education;
Men's Health.
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INTRODUCTION

Information and communication technologies (ICTs) are tools that facilitate the
transmission of information by digital means, such as wireless networks, smartphones, and
computers. These technologies make it possible to collect, store, and share data in real time
or remotely, which favors the exchange of information and experiences between users. Due
to its reach and ease of access, the use of ICTs has become democratic and indispensable
for the daily lives of individuals, companies, educational and health institutions.?

Given the democratization of ICTs through mobile devices in health services and
among professionals, the number of applications (software) aimed at health care has
increased.3 These applications (Apps) allow implementing preventive actions, consult
diagnostic information, structure care, and optimize the time spent on assistance. Similarly,
the applications can disseminate information for health promotion by acting directly on
improving the quality of life of patients.>*

In this perspective, specific mobile apps have emerged to assist the control and
monitoring ofdiseases and clinical conditions. Apps can expand access to health guidelines,
clarify doubts regarding the disease and treatment, and empower users to self-manage
clinical conditions such as urinary incontinence (Ul).>¢

Ul is present in approximately 200 million people worldwide, and affects men and
women of all ages.” It is defined il)y the International Continence Society (ICS) as the
complaint of any involuntary loss of urine, and is considered one of the storage symptoms
indicating the presence of K)wer urinary tract dysfunction.8 Furthermore, it is a condition
that can occur due to aging, the use of certain medications, as a result of urinary tract
infections, trauma, and pelvic surgery.’

It is estimated that 80% of the men who undergo prostatectomy develop Ul during
the first postoperative month.10 Since prostate cancer accounts for 29.2% of new cancer
cases among the Brazilian male population, and radical prostatectomy is the treatment
of first choice for cases of localized cancer, the impact ot Ul on the quality of life of the
patients who undergo prostatectomy has been discussed. ™

The losses of Ul in prostatectomy patients go beyond health issues and treatment
expenses, since they compromise the social, professional, and personal life of this group.
To minimize these effects, conservative therapeutic strategies that integrate behavioral and
pharmacological therapies are used as the first line of treatment.8 Regarding behavioral
strategies, one can mention: control of fluid intake, reduction of consumption of irritants
and tobacco, weight loss and strengthening of the pelvic floor muscles (PFM).®

However, for the control of Ul to be efficient, it is essential that these strategies
are adhered to. In this sense, mobile apps can be an educational technology to promote
access to information and follow-up of patients with Ul. Guidance on the strengthening
of PFM, reinforcement notifications and encouragement of the adequate consumption of
liquids and food, and voiding diaries are some of the benefits of mobile apps.'?

However, the knowledge about apps related to the rehabilitation of Ul in men is still
incipient, since there is not enough information about the contribution of these technologies
to the control and treatment of Ul. Thus, it is believed that the search, description,
and evaluation of the available apps may contribute to identify the gaps related to the
conservative approach to the treatment of male Ul and, thus, identify aspects that highlight
the need for the development of more complete and comprehensive apps. Therefore, the
objective of this study is to evaluate the adequacy and usefulness of mobile apps available
for download aimed at the rehabilitation of Ul in the male population.
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METHOD

This is a descriptive, cross-sectional study, carried out between May 3 and 10, 2021,
on mobile apps aimed at Ul rehabilitation in the male population, avai?/able on Android
(Play Store) and iOS (App Store) operating systems. The following devices were used: a
Samsung Galaxy AO1 smartphone, compatible with Android version 10.0; a Motorola Moto
Z Play, compatible with version 8.0.0; an iPhone XR, compatible with iOS version 14.6; and
an iPhone 11, compatible with iOS version 14.6.

As inclusion criteria were considered: mobile applications related to Ul; with an
approach applicable to the male audience; free of charge; and available in English, Spanish
or Portuguese. The exclusion criteria established were mobile apps exclusively destined for
health professionals and/or academics; linked to the purchase and use of devices for the
performance of PFM training exercises; related to games; developed for other purposes
that are not related to Ul, such as social networks; and those that presented technical
failures during operation.

The search was conducted by two researchers simultaneously and independently. A
third researcher compared the results resulting from the search to verify the differences
between the samples found. The keywords “incontinéncia urindria”, “incontinencia

" n

urinaria”, “urinary incontinence” e “Kegel”.were used in isolated form.

The searches carried out in the Play Store and App Store platforms were divided into
three phases: phase 1 - survey and listing of apps related to each keyword and removal
of duplicates; phase 2 - pre-selection of apps based on the title and general description;
phase 3 - download of apps included in the pre-selection and evaluation of compliance
with all inclusion criteria. At the end of the selection in each online store, the spreadsheets
were compared to identify the applications available in both stores and thus establish a
single accounting.

The selected applications were described by name, developer, category, target
audience, language, year of publication, and evaluation by users. To evaluate their
quality, the Applications Scoring System'® scale, adapted by the authors, was used. This
is an instrument developed in 2015 by the Department of Obstetrics, Gynecology, and
Reproductive Science of the Icahn School of Medicine at Mount Sinai, New York, and aims
to assess the suitability and usefulness of mobile applications for health care.™

The scale evaluates thirteen objective criteria for which the values zero or one are
assigned, and one criterion that deals with the scope of the application that can receive a
score from zero to three points. The total score of the app in the evaluation can range from
0 to 113(’3, and the higher this value, the more appropriate and useful the app is in health
care.

For the present study, the items “app comprehensiveness”, “literature used”, “in-
app purchases”, “connectivity”, “ads”, text search field”, “cross-device compatibility”,

n "

“Images/figures”, “videos”, and “special features” from the original scale were considered.

The items “price” and “paid subscription”, included in the scale, were not considered
because they were part of the exclusion criteria of the study. The items “ease of navigation”
and “subjective presentation” were also disregarded because they are subjective evaluation
components.

The items “images/figures” and “videos” were evaluated as a single item in the
adapted scale and referred to the presence of images or videos related to the anatomical
structures of the genitourinary system or to the demonstration of exercises for PFM
training. For the item “special features”, the applications that presented contact with the
developers, user support, or configuration of notifications and alarms were considered.
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It is also worth mentioning that in the scale adapted by the authors, the item
“application comprehensiveness” evaluated which applications contained functionalities
reterring to PFM training and voiding diary simultaneously, so that applications that made
both resources available received one point.

Thus, the adapted Applications Scoring System' scale evaluated nine items, and
for each of them a value of O or 1 was assigned, where O=no and 1=yes. Therefore, the
total score was nine points. For the description of the applications, information was also
extracted about the content contemplated. The data collected and the total score for
each application were transcribed into a Microsoft Excel 2016 spreadsheet, also used for
descriptive statistical analysis.

Using the method described, 1229 applications were found on the virtual platforms,
1075 in the Play Store and 154 in the App Store. A total of 353 applications found in the
Play Store and 27 in the App Store were removed for appearing in duplicity in the searches
using the descriptors previously selected (Figure 1).

Of the 722 apps remaining in the Play Store, 30 apps were selected according to
the title and description presented in the virtual store and, of these, 16 were included in
the sample. Regarding the search conducted in the App Store, of the 127 remaining apps,
18 were selected according to the title and description. Finally, 11 apps met the inclusion
criteria of the study and comprised the sample.

The reasons for excluding 706 apps available in the Play Store and 116 in the App
Store were due to: being intended exclusively for health professionals and/or academics
(Play Store = 14; App Store = 4); linked to the purchase and use of devices for performing
PFM training exercises (Play Store = 24; App Store = 11); not addressing the Ul theme (Play
Store = 94; App Store = 21); catering only to the female audience (Play Store = 37; App
Store = 15); being paid (Play Store = 15; App Store = 23); available only in other languages
(Play Store = 31; App

Store = 4); being related to games (Play Store = 277; App Store = 13) and being
developed for other purposes not related to Ul, such as social networks (Play Store = 214,
App Store = 25).

It should be noted that the applications available on the two virtual platforms
were described only once and according to the base that contained the most complete
information. Thus, 22 applications were evaluated in the study.
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N of apps identified in the online stores
Play Store (n= 1075)
App Store (n=154)

|

Total duplicate apps across search engines and
removed
Play Store (n=353)
App Store (n=27)

l

Applications selected for analysis by title and Applications excluded
description | Ifor not mee_tin‘_g
Play Store (n=722) inclusion criteria
App Store (n=127) (n=692)

v

Downloaded
Applications selected by reading the title and . ‘.V" oace

o applications excluded

description and downloaded f .
> or not meeting the
Play Store (n=30) . . L
inclusion criteria
App Store (n=18) (n=21)

|

Total number of apps included in the study
Play Store (n=16)
App Store (n=11)

Figure 1 - Algorithm for search, identification and selection of applications for evaluation in
online stores. Belo Horizonte, MG, Brazil, 2021.

Source: Prepared by the authors.

This study was not submitted for approval by the Research Ethics Committee because
it was not research involving human beings and the analyzed contents belong to the public
domain.

RESULTS

Ofthe 22 apps evaluated, 77.2% (n=17) belonged to the “health and fitness” category,
while 22.8% (n=5) were inserted in the “medicine” category. As for the target audience,
13.6% (n=3) of the apps were developed exclusively for the male population.

Table 1 describes the applications as to name, developer, category, target audience,
language, year of publication, and user rating.
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Table 1 - Description of the applications according to identification variables. Belo Horizonte,

MG, Brazil, 2021.

. Year of Evaluation by
Code Name Developer Category Target Audience  Language L.
publication the users
. Consortia Health and .
App 1 Consortia Health . . Men and women English 2019 Does not present
Medicine Fitness
Coloplast
Health and .
App 2 Day2Day Productos - Men and women Spanish 2016 Does not present
itness
Medicos S. A
Health and .
App 3 Easy Kegel Dream Bear Ltda Eit Men and women English 2019 4.6
itness
Easy Squeezy — Pelvic
s y . . Health and .
App 4 floor exercises Mtv Mobile . Men and women English 2017 3.9
Fitness
. . Health and Portuguese
App 5 Ipelvis Ipelvis . Men and women . 2019 3.7
Fitness and English
Kegel Exercise for
Men & Women - Step . Health and .
App 6 . Academiaapps . Men and women English 2020 4.2
by Step Guide Fitness
Kegel Exercise Health and .
App 7 Tommyapps ] Men and women English 2017 4.5
Master Fitness
Kegel for men — . Health and .
App 8 . Leominoz . Men English 2018 4.3
Kmibz Fitness
App 9 Kegel Nation Ucsf Medlical Men and women English 2013 Does not present
App 10 Kegel Talent Yunyu School Medical Men and women English 2020 4.4
. . . Health and .
App 11 Kegel Trainer for All  Red Spritre Studio = Men and women English 2021 Does not present
itness
. Health and Spanish and
App 12 Kegelt Daerobotics ] Men and women . 2016 Does not present
Fitness English
Need Typing Health and .
App 13 Pee Tracker . . Men and women English 2020 Does not present
Limited Fitness
. Carlos Henrique Health and
App 14 PerineApp . Men and women  Portuguese 2020 Does not present
Fallac Fitness
. i Health and
App 15 Perineo power Perineo Power Fit Men and women  Portuguese 2018 4.7
itness
App 16 Simbex Simbex Medical Men English 2019 5
Squeeze time for . .
App 17 Jonas Nolte Medical Men English 2019 Does not present
men
Portuguese
. Olson Health and .
App 18 Treinador Kegel o ) Men and women  English and 2012 4.9
Applications Fitness .
Spanish
Kegel Trainer - . Health and )
App 19 . Artiomapps . Men and women English 2021 Does not present
Kegel Exercises Fitness
Kegel Trainer - . Health and .
App 20 . Mpr Media Inc . Men and women English 2021 5
Kegel Exercises Fitness
Treino Kegel . Health and
App 21 . . Mel Studio . Men and women  Portuguese 2020 4.8
Feminino e Masculino Fitness
App 22 Uritrack Viktor Kocur Medical Men and women English 2018 4.4

Source: Elaborated by the authors.

After evaluating the 22 applications using the adapted Applications Scoring System13
scale, 90.9% (n=20) of them received five points or less and 9.1% (n=2) received six points.

None of the applications evaluated reached the full score.
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Regarding the scope of the application, 13.6% (n=3) contained functionalities
referring to exercises for PFM training and voiding diary simultaneously, while most of
them (86.4%/n=19) covered only one of these resources. Most apps (90.9%/n=20) did not
cite the literature used as a source of information and contemplated contents.

Three apps (13.6%) were identified that depended on internet access to function
properly. As for compatibility, only 22.8% (n=5) were available for both Android and iOS
operating systems. Only eight apps (36.3%) featured images or videos related to Ul or the
urinary tract to exemplify how the exercises should be performed or to assist in locating
the pelvic muscles. Table 2 evaluates the apps selected for the study as established in the

Applications Scoring System scale’®, adapted version.

Table 2 - Assessment of applications using the Applications Scoring System13 scale,

adapted. Belo Horizonte, MG, Brazil, 2021.

Search
. In-App L. . . . ... Imagesor Special Total
Code Scope Literature used Connectivity Advertisements field Compatibility .
Purchases videos  resources Score
text
Itincludes It presents the It does not . . . .
. . Itis free . Contains  Itis available It shows It contains
exercises literature used . depend on It contains no . . )
) of in-app text search  for Android  images or  special
and urinary  to support the the Internet to ads. . ) .
) purchases. field. and iOS. videos. features.
diary. content. work.
App 1 1 0 1 0 0 0 1 0 1 4
App 2 0 0 1 1 1 0 0 0 1 4
App 3 0 0 0 1 1 0 1 0 1 4
App 4 0 0 0 0 0 0 0 0 1 1
App 5 1 0 0 1 1 0 1 1 1 6
App 6 0 1 0 1 0 0 0 1 1 4
App 7 0 0 0 1 0 0 0 1 0 2
App 8 0 0 0 1 0 0 0 0 0 1
App 9 1 1 1 1 1 0 0 0 1 6
App 10 0 0 0 1 1 0 0 0 1 3
App 11 0 0 0 1 1 0 0 1 1 4
App 12 0 0 0 1 1 0 0 0 0 2
App 13 0 0 1 1 1 0 0 0 1 4
App 14 0 0 0 1 0 0 0 1 0 2
App 15 0 0 0 0 0 0 0 1 1 2
App 16 0 0 1 1 0 0 1 1 1 5
App 17 0 0 0 1 0 0 0 0 1 2
App 18 0 0 0 1 1 0 1 0 1 4
App 19 0 0 0 1 1 0 0 1 0 3

Male urinary incontinence and the digital technology: evaluation of mobile applications available for download
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App 20 0 0 1 1 0 0 0 0 1 3
App 21 0 0 0 1 0 0 0 0 1 2
App 22 0 0 0 1 0 0 0 0 1 2
*0=No; 1=Yes.

Source: Elaborated by the authors.
DISCUSSION

Currently, Ulis considered the main complication in the postoperative period of radical
prostatectomy and affects up to 80% of patients undergoing the procedure.” To reduce
the impacts of Ul on the quality of life of this population, it is necessary that measures such
as PFM training and voiding recordings be adopted by these patients.®

However, although these care strategies are commonly discussed in clinical practice,
most of the mobile apps under study still only have functionalities related to PFM training
and brief information about these exercises. A previous study reinforces that a significant
portion of the apps have limited commands, such as “contract and relax” PFM, without
offering instruction or feedback to users.

It is noteworthy that PFM training is considered the first-choice treatment for Ul and
directly influences the reduction of the impact on the quality of life of patients.’* However,
these exercises require an initial stage of proprioception or self-knowledge of the pelvic
anatomy for this therapeutic modality to be effective’, which was not addressed in the
applications evaluated. Therefore, it is important that men undergoing this treatment
are sufficiently oriented about the structural and anatomical aspects of the genitourinary
system before and after radical prostatectomy.

The urinary diary, content addressed in six of the apps evaluated, is a widely used
tool in the follow-up of patients with urinary dysfunctions, for providing information on
the behavior of the bladder and allowing monitoring the effectiveness of the treatment.®
Through it, the patient records his ﬂuig intake, number of urinations, volume of urine
eliminated, times, urinary losses, and associated factors for three to seven consecutive
days. This record allows professionals to investigate dysfunctions such as Ul and favors the
patient’s autonomy in relation to his treatment.®

One third of the applications described use images and videos in their construction
to facilitate the understanding of the content presented and instruct on the use of the
application. These resources are often used in health education strategies because they
can bring the content closer to daily life, to the languages and codes used by users of
health services."®

Moreover, this care is commonly accompanied by guidelines on changes in lifestyle
habits that help control Ul, such as trying to establish a rhythm of urination, avoiding
excessive fluid intake at night, avoiding drinking beverages and foods that contain caffeine
and alcohol, reducing weight, and maintaining regular bowel habits."”” However, despite
being important guidelines for the control of Ul, this information was addressed in only
four applications.

Another important point is that only three of the applications described in this study
were developed especially for the male audience, which represents a relatively low number.
This data reinforces the fact that most of the applications developed for the training and
strengthening of PFM are nonspecific, that is, they indicate the performance of the same
exercises for all users, without worrying about the particularities of each one, such as clinical
condition, age, or gender."

Male urinary incontinence and the digital technology: evaluation of mobile applications available for download
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In recent years, the quality of information disseminated through digital tools for
health care has become a constant concern, and although the literature recommends that
health apps be developed considering safe theoretical and methodological structures' ",
about 90% of the apps evaluated do not present the literature used to support the content
provided in full. Thus, it is not possible to identify whether the information and guidance
provided to the user come from reliable sources.

One of the facilities of the use of mobile applications aimed at Ul rehabilitation lies
in the possibility of accessing the software through smartphones or tablets. In this sense,
smartphones stand out for being considered the most accessible devices and for allowing
users to have access to efficient computing and communication tools at their fingertips.” A
recent survey conducted by the Global Mobile Consumer Survey pointed out that 80% of
the Brazilian population use smartphones in their daily lives.’

On the other hand, features such as internet access and compatibility between
operating systems may imply difficulties in accessing and using these applications. In
assessing suitability and usefulness, three of the applications included in the study depend
on Internet access to run properly, which may be a limiting factor for users who do not
have a full-time Internet connection. Although internet access has grown significantly in the
country, a survey conducted by the Brazilian Institute of Geography and Statistics revealed
that 40 million Brazilians still did not have this resource in 2019.%°

Regarding compatibility, half of the apps described in the study were available
exclusively on the Play Store, the Android operating system store, while less than a third
were available on both virtual stores. It should be noted that the Android operating system
is one of the most popular in the world and is commonly used in more affordable electronic
devices, which explains the greater number of mobile applications developed especially
for this system.?’

Regarding language, only five of the apps evaluated were available in Portuguese.
In addition, three of them received only two points in the evaluation of adequacy and
usefulness. The small number of apps available in Portuguese considered adequate can be
seen as an accessibility barrier for Brazilian users, since access to quality information about
Ul is present in apps in other languages. This barrier can compromise the user’s health
literacy due to the difficulty in adequately understanding the content proposed by the
developers and the app’s commands. The literature reinforces those mobile applications
must be developed to meet all audiences that may use them, without imposing difficulties
in their use.?

None of the applications evaluated reached the total score foreseen in the adapted
scale, and the highest score found was six points on a scale of zero to nine points. Although
there is an extensive number of apps aimed at health control, there is a considerable variation
in relation to the quality of resources provided by each of them, and more than half have
limited applicability.Z This reinforces the fact that most apps available for download from
online stores have reduced functionality and insufficient information about Ul, especially
when considering those developed exclusively for the male population.

As a limitation of the study, we point out the description and evaluation of only the
mobile applications available in the Play Store and App Store, so that applications available
in virtual stores of other operating systems were not addressed.
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CONCLUSION

The number of mobile applications that present information and orientation about
Ul, with emphasis on the male public, is still reduced. In general, the available apps are
limited to functions to help the execution of exercises for PFM strengthening or daily
hydric ingestion and urinary habits, without detailing how to do them or offering support
to users. Considering mobile apps in Portuguese, the number and resources present in
these softwares are even more reduced.

In the evaluation of adequacy and usefulness, most apps received a score of up to
four points. It is possible to infer, therefore, that there are limitations as to the functionality
of these apps from the perspective of conservative actions for the treatment of male Ul.

The description and evaluation of these applications are essential for the gaps present
in these applications to be identified, and more detailed studies to be carried out with the
proposal of updates and new softwares. This is the first step towards the development
of mobile applications that cover and meet the demands and peculiarities of the male
Ul population. Thus, it is expected that the access to quality information about Ul and
its treatment will be widened and democratized, favoring the promotion of health of this
population.
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