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Sm Introduction: Several mobile health applica-
E— tions (MHAs) have been developed to assist
and improve the quality of life of patients affected by premature
ejaculation, but the scientific quality and adherence to guide-
lines are not yet addressed.

Materials and methods: On 25 May 2022, we conducted a
search in the Apple App Store and Google Play Store. We
reviewed all mobile apps from Apple App Store and Google Play
Store for premature ejaculation and evaluated their usage in
screening, prevention, management, and adherence to EAU
guidelines.

Results: In total 9 MHA were reviewed. All MHAs are geared
towards the patient and provide information about diagnoses
and treatment of PE. The mean score were 2.87, 3.69, 2.77,
2.55, 2.86 for Engagement, Functionality, Aesthetics,
Information, and Subjective quality respectively. MHAs reported
low and medium adherence to EAU guidelines.

Conclusions: MHAs provide different services in many medical
fields, including male sexual dysfunction. Their development is
constantly increasing, but the problems of scientific validation,
content, and quality are not yet solved. Much future research is
necessary to improve the quality of the apps and promote new
user designed, and high-quality apps.

KEey worDs: App; E-health; Mobile phone; Premature ejaculation;
Mobile Application Rating Scale (MARS).
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INTRODUCTION

Premature Ejaculation (PE) is among the most prevalent
male sexual dysfunction worldwide affecting 30-50% of
men with a high impact on the quality of life (QoL) of
patients and partners (1-6). According to EAU guidelines,
PE is defined as ejaculation which always or nearly always
occurs prior to or within about one minute of vaginal pen-
etration, inability to delay ejaculation on all or nearly all
vaginal penetrations (7). Several causes of PE like psycho-
logical issues (depression, stress, anxiety), traumatic sexu-
al experience, diabetes, hypertension, hyperthyroidism,
alcoholism and recreational drugs have been described
(8). Nowadays, many treatments are available: systemic
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medications (selective serotonin reuptake inhibitors [SSRI],
tricyclic antidepressants, phosphodiesterase type 5
inhibitors and analgesics), local anesthetics or sprays, and
behavioral therapies (sexual therapy). However, men with
PE often resort to using self-medication for shame reasons
(9). Therefore, mobile applications (apps) could represent
a valid tool to support health behavior and medical infor-
mation about PE (10, 11). In the last years, more than
300.000 apps have been developed (12) and their use has
increased during SARS-Cov-2 pandemic (13-16). Apps
can be downloaded from “Play Store” for Android and “App
Store” for i0S (17). Several MHAs have been produced in
different medical and surgical fields including the urolog-
ical and andrological fields (18-20). MHAs have been
developed to assist patients in several conditions (21, 22).
Optale et al. reported their experience in a pilot study on
35 patients with PE using a mobile coaching app for ther-
apeutic exercises (23). Data reported improvement of the
5-question Premature Ejaculation Diagnostic Tool (PEDT)
and the 4-question Premature Ejaculation Profile (PEP) in
people who used the app compared the non-users (23).
Despite their number and widely use, quality assessments
are still a problem. To avoid this, in the last years, several
instruments have been developed. Among these, the most
used tool is Mobile Application Rating Scale (MARS) (24-
26). Several MHAs have been developed for assessing and
management of PE, representing an important tool for
patients. However, despite their potential utility, much
effort must be made regarding the quality, the validation,
and the adherence to guidelines. To the best of our knowl-
edge, there are no studies reporting the quality of apps for
PE and their adherence to guidelines. The aim of this
study is to give an overview of apps for PE, currently free
available on the market to evaluate the quality and the
adherence to guidelines.

MATERIALS AND METHODS

Search strategy
We performed an observational cross-sectional descrip-

No conflict of interest declared.
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tive study of all smartphone apps for patients about PE
available on the iOS and Android platforms and evaluated
their adherence to EAU guidelines. On 25 May 2022, we
conducted a search in Google Play Store for Android
phones and Apple App Store for iPhones with the key-
words ‘premature ejaculation’, ‘premature ejaculation treat-
ment’ and ‘premature ejaculation diagnosis’ using the search
tab. We used a wide array of keywords due to the search
strategy of Google Play Store and Apple App Store which
is based on finding keywords in titles, app descriptions
and tags. Other searches of information provided in
books or other formats were excluded. Two authors
(GMF, MA) screened separately in App Store and Google
Play Store apps during the search by reading the title and
description in the app store. A third author (LC) resolved
any discrepancies. At the beginning all apps were report-
ed in Excel form and, according to the exclusion criteria,
were screened. All MHAs regarding PE, providing a serv-
ice to patients, in English, and free to download were
included in this analysis. Apps not specifically focused on
PE, apps not allowing access to all users and those not
available in English were excluded. Successively, all
reviewers downloaded and installed the apps on their
personal mobile device. They interacted for twenty min-
utes with each app to explore its features before complet-
ing the MARS and evaluated their adherence to EAU
guidelines. To assess apps, they were downloaded to
either an Android and an iOS device. If apps were avail-
able in both app stores, the iOS version was assessed. A
total of 840 apps were found by our search, 816 of them
were from the Google Play Store
(Android) and 24 of them were from

back from the users and service provided.

Assessment of app quality

To assess apps’ quality, Mobile Application Rating Scale
(MARS) was used. MARS is a multidimensional instrument
of 23 structured questions evaluating engagement, func-
tionality, esthetics, information, app subjective quality, and
app-specific, showing a very acceptable reliability and
validity. MARS is composed of 19 items grouped in four
categories of perceived app quality: engagement (five items
assessing the extent to which the app engages target users),
functionality (four items assessing how easy the app is to
navigate and the overall app performance); aesthetics (three
items assessing visual appearance and style); information
(seven items assessing accuracy, quality, and quantity of the
app), and 1 category of subjective quality. Each category
score is the mean of the different items, rated on a 5-point
Likert-type scale (from 1 = inadequate to 5 = excellent)
within its category. The mean of the 4 app quality category
scores is used to calculate overall quality score and the final
score range from 0 to 5. A score of between 1 and 2/5 is
considered as “poor’ quality, while 3/5 is ‘acceptable’ and at
least 4/5 is ‘good’ quality. If scores differed by a single point,
reviewers use the mean of the two ratings, while if scores
differing by more than a single point, reviewers solve the
discrepancy through discussion and consensus agreement.
Mean scores were calculated for each domain and an over-
all quality score was calculated based on the aggregated
mean values for each of the four domains. The mean score
for subjective quality is calculated.

) Figure 1.
the Apple App Store (i0S). Of the total,  prisMA.
249 apps were screened after removing
duplicates and paid apps. Of the total
screened apps, 196 apps met 6XC1Udil’lg Identification of studies via databases and registers
criteria and were removed. In particu- M)
lar 1 app resulted in both stores. The s R —
=z ) . pps removed before screening:
app from the Apple App Store was ana- E A”[\’;';gegiﬁfed(;“;”;;) > Duplicate records removed (n = 552)
lyzed. In total, 53 apps were eligible for £ Google Play (n =816) Not free download (n=39)
the final evaluation and were down- =
loaded. Finally, 9 apps were included -
. . . Apps excluded (n=195):
in the final review after removing 44 l o
. . . — Exclusion criteria:
apps that met eXClUS'IOH criteria after Reports screened Not English language (n=43)
download. A ﬂOW dlagfam based on (n =249) Not regarding premature ejaculation (n=108)
the PRISMA statement (Figure 1) was e-book (n=1)
included for the selected apps (27). 2 Regarding eredlile dysfunction (n=18)
Table 1 shows the analyzed apps char- $ Kegel exercise (n=27)
acteristics. The 9 premature ejaculation 3
apps were evaluated by four members v
of the research team on a 5-point Likert Reports assessed for eligibilty Apps;"f'”f’e‘j (."id.”:
. . = e Xclusion criteria:
scale based on MARS characteristics. (n=54) Not Enl )
L J ot English language (n=4)
Not free download (n=2)
Data extraction Apps not available (n=5)
On 27 May 2022 reviewers discussed Not regarcing premature ejaculation (n=28)
methods of recording data to ensure e-book (n=2)
standardized modality and a prede-
fined Excel form was created to collect
data. The following data were extracted Apps included in review
. Erectile Dysfunction (n =13)
from MHA: title, language, customers,
costs, source (Google Play Store or Apple
App Store), field/disease, rating/feed-
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Assessment of app adherence to EAU guidelines

An adherence checklist of five items (definition, phys-
iopathology, diagnosis, risk factors and treatment) based
on section 5 of the FAU guidelines of PE has been created.
Two independent reviewers (urologist with high experi-
ence in male sexual dysfunction) analyzed separately
apps for their adherence to EAU guidelines. According to
criteria used in similar studies, raters gave each app a
score from 0 to 3 for each of the five items. A score of “0”
indicated no adherence to guidelines. A score of “1” indi-
cated a weak adherence. A score of “2” indicated a partial
or moderate adherence. A score of “3” indicated strong
adherence. Where coding scores differed by 1 point, the
average of the two ratings was taken. If there was a greater
than 1-point discrepancy, a third author reviewed apps
and resolved the discrepancy. The possible score on the
checklist ranged from 0 to 15 for each app. To facilitate
evaluation, adherence to the checklist was arbitrarily con-

Table 1.
App characteristics.

sidered low with a total score ranging from 0 to 5, medi-
um (6-10), and high (11-15).

REsuLTs

In total 9 apps were included in the final analysis: 4 from
the Apple App Store and 5 from the Google Play Store.
Four apps (44%) provided information about treatment; 2
(22%), 3 (33%) provide information about diagnosis and
overall information respectively. PE risks factors were men-
tioned in some MHA. Data about downloads were available
for 5 apps out of the 9 reviewed. Downloads were not
available for MHAs presented in the Apple App Store. The
most downloaded app was Last Longer in Bed & Control
Premature Stamina of which more than 100.000 downloads
were reported. All the apps were planned to be used by
patients. No information about MHA rating was available.
MARS scale scores are represented in Table 2.

Engagement
The score in this section was based on
a 5-point Likert scale in 5 subscales

(Entertainment, Interest, Customization,
Name of application Android/ Download Producer Category Focus Interactivity and Target—group) The
Apple/Both ’
— ; : = — mean score was 2.87. Scores ranged
Premature ejaculation tools Apple n.a. Putu angga risky raharja Medicine Informative, definition from 2 to 4 out of 5. The “Premature
Test PEDT ’
Ejaculation” a Android) produced
Pea-fast longer in bed Apple n.a. Smarter health solution LLC | Health and Wellness Informative, definition / 2% ( ) p.
Teatment by Nature Healthy Care received the
Belcises ?Lghest score for ;Eedeggggemem.
Slow down last longer Apple n.a. Slow down health inc Medicine Exercises ﬁ app ?Ontal?s b € [n:it-lons, gs
information 1agnosi:
SMART SAA Apple na PERGALI LTD Health and Wellness Informative, definition \f\;ed t?S tmont ation abou agnosis
Test a eatment.
Last longer in bed & Functionalit
control premature stamina Android 100.000 + MasterpieceApps Lifestyle Treatment Th 3{ the f . lit
e score o e functionality sec-
My sex Doctor Android 10.000+ MYSD LTD Lifestyle Definition tion was based on a 5-point }Iiikert
My sex Doctor lite Android 10.000+ MYSD LTD Lifestyle Definition scale in 4 subscales (E ¢ rfo rmance
Premature ejaculation Android 5000 + Nature Healthy Care Entertrainment Definition Ease Of use Navigation and Gestum’l
TDrIeaagtnr::]St design) and the mean score was
e 3.69. Scores ranged from 2.75 to
TEmaE ejacator: 4.5. “Last Longer in Bed & Control
Information and treatment Android 1000+ HemiSphere Studio Health and fitness Definition P.reﬂla ture S targn ina” app (Android)
Diagnosis . .
Treatment produced by Masterpiece achieved
the maximum score.
Aesthetics
Table 2. . .
MARS scale scores The aesthetics section was formed
i by a 5-point Likert scale in 3 sub-
Name of application Engagement | Functionality | Aesthetics | Information Mean App subjective scales (Layout, Graphics, Visual
(section A) (section B) | (section C) | (sectionD) | (A+B+C+D) | quality (section E) Appeal) and the average score was
Premature ejaculation tools 2 4 133 2 233 2 2.77. Scores ranged from 1.33 to
Pea-last longer in bed 38 325 3 333 3.34 325 33 out of 5, and “Premature
Slow down last longer 34 2.75 3 2.66 295 3 Ejaculation” produced by Nature
SMART SAA 36 375 3 36 349 275 Healthy Care reached the maximum
Last longer in bed & control aesthetics score.
premature stamina 3 45 3 1 288 1.75
My sex Doctor 2 ] 3 2 275 3 Information
Ny sex Doctor Ite ) 1 3 7 275 3 The information section was formed
Premature gacuaton ] ] 33 36 3 ] by a 5-point Likert scale in 7 sub-
AT scales and the mean score was 2.55.
Information and treatment 2 3 23 28 252 3 Score ranged” from 1 to 3.6. The
“SMART SAA” (Apple) produced by
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Table 3.
EAU adherence checklist scores.

“Esthetics” show the lowest score,
2.55 and 2.77 respectively.

Name of application Definition Physiopathology Risk factors

Diagnosis
(03) (0-3) (0-3) (0-3)

Treatment | Total “Functionality” reportgd the highest
(0-3) score (3.69). As previously showed

Premature ejaculation tools na n.a n.a

T 7 in our study on MHAs for erectile

Pea-last longer in bed 3 1 na

3 3 dysfunction, apps were developed

Slow down last longer 2 1 2

3 T without healthcare support and the

(S IUCY B I CY

SMART SAA 2 n.a na

most important tool is their usability
(28). Jupp et al. showed that

na. 4

Last Longer in bed & control
premature stamina

“Functionality” is the highest score in
MHAs for oncology patients (29).

My sex Doctor na.

. ° This suggests that MHAs are easy to

My sex Doctor lite na.

na 5 navigate and efficient and represent

w| ro| o o
[NCY [ NCY BENCY P
w| =] =] =

Premature ejaculation

an important skill for MHAs geared

Premature ejaculation:
Information and treatment 2 2 1 2

for the patients. The overall low
quality of MHAs seems to be related

Pergali LTD and “Premature Ejaculation” produced by
Nature Healthy Care achieved the highest score of 3.6.
These two apps respectively offer information and test for
PE, and definition, diagnosis, and treatment options for PE.

Subjective quality

The subjective quality section consisted of 4 items. The
mean score was 2.86, with scores ranging from 1.75 to 4.
“Premature Ejaculation” app reached the maximum score.

EAU adherence checklist

We evaluated the EAU guidelines adherence in 9 apps.
EAU adherence scores are represented in Table 3. The PE
definition was reported in 8 (88.9%) apps, the score
ranged from 2 to 3 (mean 2.25); physiopathology was
reported in 7 (77.8%) apps, the score ranged from 1 to 2
(mean 1.57); risk factors were reported in 4 (44.4%)
apps, the score ranged from 1 to 2 (mean 1.5); diagnosis
was reported in 9 (100%), the score range from 1 to 3
(mean 1.67); treatment was reported in 5 (55.6%), the
score ranged from 1 to 3 (mean 2.6). The overall score
ranged from 2 to 13 (mean 7). The highest score was
reported by “Premature Ejaculation” (Android) produced
by Nature Healthy Care. Only two of the nine evaluated
apps reached the maximum definition score of 3 in defi-
nition, while none of the apps reached 3 in phys-
iopathology and risk factors. Finally, only one app and
four apps reached the maximum respectively in diagnosis
and treatment.

DiscussioN

The current study aimed to evaluate the overall quality
MHAs for PE and their adherence to EAU guidelines. To the
best of our knowledge, no previous studies examined this
topic. We addressed this void and identified several note-
worthy observations. First, despite the high number of
MHAs no standardized evaluation method has been
assessed, but many studies suggest combining the use of
different scores. In the present study we used MARS to
evaluate the apps’ quality. MARS was a tool widely used in
several previous published studies. In this study, the mean
scores of the MARS categories are dramatically low and
MHAs are inadequate to assist patients. “Information” and

to their commercial tone.
Furthermore, our results indicate
that healthcare and medical institutions are still missing the
potential of reaching patients through this technology, and
therefore the MHA were a field of only commercial initia-
tives. In fact, only three (33%) of MHA were considered
acceptable. The same results were reported in other studies
using MARS to evaluate different medical conditions (30).
Amor-Garcia et al. report a score of 2.98 analyzing geni-
tourinary cancer (17); Kwan et al. and Knitza et al. report
scores of 3.48 and 3.85 in apps for rheumatology condi-
tions (31, 32). This suggests that overall MHAs regardless
of diseases and fields require general improvements, in par-
ticular, healthcare involvement in MHA development is
mandatory. Second, most MHAs had low or medium
adherence to EAU guidelines. The highest adherence is
reported in PE definition and treatment. “Premature
Ejaculation” (Android) produced by Nature Healthy Care
shows the highest score (13) and the high adherence to
EAU guidelines. This is not surprising, because Nature
Healthy Care produce several apps in different medical
fields. MHAs report a wide options of treatment for PE
including behavioural and medical options. According to
the literature, treatment of PE includes pharmacological
and non-pharmacological treatment as well as psychother-
apy and behavioral therapies (masturbation before coitus
(precoital masturbation) “stop-start” and “squeeze” tech-
niques, use of multiple condoms, and pelvic floor exercise).
Pelvic floor exercise/Kegel exercises help strengthen pelvic
floor muscles to provide better ejaculation control.
Ischiocavernous, bulbocavernosus muscles, and sphinc-
ters, play an important role in sexual function, with high
electromyographic activity and rhythmic contractions
during the ejaculatory period (8, 33-35).In a prospective
quasi-randomized controlled trial, Jiang et al. reported
that penis-root masturbation (PRM) and Kegel exercise (KE)
have effects on PPE and KE was less effective than PRM.
EAU guidelines report weak evidence about behavioural
and psychotherapy treatments for PE (7). Despite these,
our search show 27 MHAs for KE as PE treatment. Our
study has several strengths: first of all, we examined for
the first time the content, the quality, and the adherence
to EAU guidelines about PE; we performed a rigorous
search, screening, and analysis on Apple and Google
stores; reviewer had experience in MARS scale using. The
main limitation of our study is the number of apps sub-
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jected to the qualitative assessment. Furthermore, the
reproducibility of the research turns out to be complex
due to the working method of the App Store and Google
Play Store (the visibility of apps depends on the device
and on the country where the search is performed); the
exclusion criteria, which led to the exclusion of paid
apps; the guidelines developed for healthcare and not for
patients and the constant production of new MHA.

CoNCLUSIONS

The use of MHAs for PE represents an unexplored topic,
with much future perspective. MHAs have been reported
as an integral part of patients’ lives, and although from year
to year, their numbers are constantly increasing, the over-
all quality is still low. The problems of scientific validation
content and quality in MHA for PE are not yet solved.
Further several studies are needed to improve the quality,
accessibility, user-designed, and high-quality of apps.
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