
1Rygh P, et al. BMJ Open 2021;11:e040819. doi:10.1136/bmjopen-2020-040819

Open access�

Real-world effectiveness of app-based 
treatment for urinary incontinence: a 
cohort study

Pontus Rygh  ‍ ‍ , Ina Asklund, Eva Samuelsson

To cite: Rygh P, Asklund I, 
Samuelsson E.  Real-
world effectiveness of 
app-based treatment for 
urinary incontinence: a 
cohort study. BMJ Open 
2021;11:e040819. doi:10.1136/
bmjopen-2020-040819

►► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​bmjopen-​2020-​
040819).

Received 22 May 2020
Revised 19 November 2020
Accepted 03 December 2020

Department of Public Health 
and Clinical Medicine, Umeå 
University Faculty of Medicine, 
Umea, Sweden

Correspondence to
Pontus Rygh;  
​pontusrygh@​gmail.​com

Original research

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives  The efficacy of app-based treatment for 
stress urinary incontinence (SUI) has been demonstrated 
in a randomised controlled trial (RCT). In this study, we 
investigate the user characteristics and the effectiveness 
of the same app when freely available, and compare these 
results with the RCT.
Design  Prospective cohort study.
Participants  During a 17-month period, 24 602 non-
pregnant, non-postpartum women older than 18 years 
downloaded the app and responded anonymously to a 
questionnaire. Of these, 2672 (11%) responded to the 
3-month follow-up.
Intervention  Three months’ use of the app Tät, containing 
information, a pelvic floor muscle training programme and 
lifestyle advice.
Main outcome measures  Change in symptom severity 
(International Consultation on Incontinence Questionnaire-
Urinary Incontinence Short Form (ICIQ-UI SF)) and 
subjective improvement (Patient Global Impression of 
Improvement (PGI-I)).
Results  Of the respondents, 88% lived in Sweden and 
75% (18 384/24 602) were incontinent with a mean age 
of 45.5 (SD 14.1) years. The UI types, based on symptoms, 
were SUI (53%), urgency UI (12%), mixed UI (31%) and 
undefined (4%). The mean ICIQ-UI SF score was 8.2 (SD 
4.0) at baseline. The mean ICIQ-UI SF score reduction at 
follow-up was 1.31 (95% CI: 1.19 to 1.44) with a larger 
reduction in those with more severe incontinence at 
baseline (severe/very severe 3.23 (95% CI: 2.85 to 3.61), 
moderate 1.41 (95% CI: 1.24 to 1.59) and slight 0.24 
(95% CI 0.06 to 0.42). When the results were weighted to 
match the distribution of severity in the RCT, the ICIQ-UI 
SF score reduction was 2.2 compared with 3.9 in the RCT. 
Regarding PGI-I, 65% experienced improvement compared 
with 92% in the RCT.
Conclusions  The app Tät was effective for self-
management of UI even in the real world. Although the 
reduction in incontinence symptoms was less than in 
the RCT, two-thirds of the users improved. App-based 
treatment reaches many women without requiring 
resources from ordinary healthcare services.

INTRODUCTION
Urinary incontinence (UI) is common in 
women, and most studies show that 25%–45% 
are affected.1 UI can be divided into stress, 
urgency and mixed incontinence, with stress 

urinary incontinence (SUI) being leakage 
when coughing, sneezing or exercising, 
urgency urinary incontinence (UUI) being 
an involuntary loss of urine associated with 
urgency, and mixed urinary incontinence 
(MUI) being a combination of SUI and UUI.2 
The most prevalent subtype is SUI, which 
affects half of all incontinent women.3 4

UI can have a significant impact on quality 
of life5 but only about one-third of those 
affected seek care.6 7 Reasons for not seeking 
help include embarrassment when talking 
with a physician about the problem or consid-
ering it to be a normal part of ageing.8 Health 
professionals may also lack knowledge and 
understanding of UI.9

The recommended first-line treatment for 
UI is conservative management with pelvic 
floor muscle training (PFMT) and lifestyle 
interventions.1 10 A Cochrane review from 
2018 found that PFMT cures or improves 
symptoms in 74% of women with SUI and 
also has an effect on other types of UI.11

Instructions for PFMT can be provided 
via the internet or within a mobile app.12 13 
E-Health solutions lower the barrier to seeking 
treatment14 and are a cost-effective way of 

Strengths and limitations of this study

►► The design of the study allows a comparison of the 
effect of an app intervention between participants 
in a randomised controlled trial and a real-world 
population.

►► The app was developed based on research, clinical 
experience and user opinions, and it was thoroughly 
tested in several studies before release.

►► Both the International Consultation on Incontinence 
Questionnaire-Urinary Incontinence Short Form and 
Patient Global Impression of Improvement are vali-
dated and recommended questionnaires for patient-
reported outcomes.

►► Users are anonymous, which limits the ability to ver-
ify the data.

►► A large proportion of the users did not respond to 
the follow-up.
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providing treatment for UI.15 16 There are many mobile 
apps for PFMT available, but few of them are supported by 
literature or have been developed by professionals.17 The 
app Tät has been evaluated in a randomised controlled 
trial (RCT) in which women in the app group improved 
significantly in terms of clinical symptoms, quality of life 
and the number of leakages after 3 months of treatment, 
compared with a control group.13 The app was also effec-
tive regarding the long-term incontinence symptoms and 
quality of life.18

Although RCTs are considered the gold standard for 
the evaluation of healthcare outcomes, proven inter-
ventions may not give the same results in the real world 
due to the selected populations and strictly controlled 
conditions that often exist in RCTs.19 Also, there are 
specific difficulties when implementing mobile app inter-
ventions, such as the varying levels of familiarity with 
mobile technology in the target populations, the risk of 
technical problems and the technologies used becoming 
outdated.20 For these reasons, it is important to study the 
effect of e-Health interventions in real-world settings.

In this study, we wanted to analyse user characteris-
tics and change in symptoms in an unselected group of 
women (non-pregnant and non-postpartum) that had 
downloaded the freely available Tät app, and compare 
these results with data from the RCT.13

MATERIALS AND METHODS
This study was based on data from those who responded 
anonymously to a questionnaire when downloading the 
Tät app. Before the users of the app could answer the 
questionnaires, they had to provide their consent by 
reading a short text and ticking a box to confirm that they 
were aware that their answers would be sent anonymously 
to our research database and that results from previous 
research on the app were based on women with SUI. The 
app is freely available in App Store and Google Play and 
during the study it was available in six languages (Swedish, 
English, German, Finnish, Spanish and Arabic). Baseline 
data were collected from questionnaires in the app from 
16 January 2018 to 1 June 2019.

The app consists of a self-management programme for 
SUI and contains instructions for PFMT as well as lifestyle 
advice. There are six basic exercises and six advanced 
exercises with increasing difficulty and intensity, which 
are recommended to be performed three times per day. 
Each exercise is illustrated with a bar that shows how 
fast, how much and for how long the muscles must be 
contracted. It also allows the user to set reminders and 
has a statistics function (figure  1). The first version of 
the app was developed for use in the RCT in 2013. An 
updated version with questionnaires incorporated into it 
was released for free in 2015. Several updates have been 
made to the platform, design, language and functions 
since then. However, the original 12-step programme for 
PFMT has not been changed. The app has been devel-
oped and updated within the eContinence project in 

collaboration with software engineers at ICT Services and 
System Development, Umeå University. The application 
is CE-marked as a medical device class 1, according to 
European Union regulation MDR 2017/745.

The approximate number of downloads during the 
period studied (16 January 2018–1 June 2019) was calcu-
lated using data from App Store and Google Play avail-
able to the administrator. App Store only collects data on 
installations from people who have agreed to share their 
diagnostics and usage information with app developers, 
on average 20% during the study. The number of down-
loads from App Store was therefore divided by 0.2 to get 
the approximate total number. Data regarding the exact 
number of downloads per month from Google Play were 
available from the Google Play service, we included half 
of the number of downloads for January 2018.

Questionnaires
On download, the user was asked to complete a baseline 
questionnaire with questions about demographics and 
symptoms of UI. The questions relating to incontinence 
included the validated score International Consultation 
on Incontinence Questionnaire-Urinary Incontinence 
Short Form (ICIQ-UI SF), which has a score range of 
0–21 with 21 being the most severe. It consists of three 
scored questions on the frequency of urinary inconti-
nence, the amount of leakage and the overall impact of 
urinary incontinence on everyday life. The ICIQ-UI SF 
also contains a non-scored self-diagnostic question.21

After 3 months a follow-up questionnaire appeared, 
including the ICIQ-UI SF as well as the validated Patient 
Global Impression of Improvement (PGI-I) question, 
which has a 7° scale from ‘very much worse’ to ‘very much 
better’.22 There were also questions about how often the 
app had been used, how often the user had performed 
PFMT over the past 4 weeks, and if they had become preg-
nant or had given birth within the last 3 months.

Answering these questionnaires was voluntary and 
all content in the app could be used without the users 
needing to respond to the questions. The answers were 
sent anonymously to our research database in encrypted 
form and were not stored in the app. Responses from 
the baseline questionnaire were linked to the 3-month 
follow-up questionnaire through a unique app ID, but the 
answers could not be traced back to the user. No informa-
tion about name, social security number, email address, 

Figure 1  Screenshots from the Tät app.
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phone number, International Mobile Equipment Iden-
tity code or Internet Protocol address was requested or 
stored.

Study participants
The study included app users who identified themselves as 
being women over the age of 18 years who were not preg-
nant nor had given birth within the previous 3 months, 
and who stated that they downloaded the app to improve 
their incontinence or train preventively. Those who 
entered an age of 99 years were excluded as they were test 
users (figure 2).

Users were considered incontinent if they answered 
that they had both some frequency of incontinence 
and some amount of leakage on the ICIQ-UI SF ques-
tionnaire. Incontinent users were categorised into four 
groups based on their total ICIQ-UI SF score: slight (1–5), 
moderate (6–12), severe (13–18) and very severe.19–21 23

Classification by type of incontinence was performed 
based on the self-diagnostic question in the ICIQ-UI SF, 
as per a previous study by Espuña-Pons et al.24 Women 
who indicated that they had urinary leakage when they 
coughed or sneezed and/or when they were physically 
active/exercising and did not indicate that they leaked 
before they reached the toilet were considered as having 
SUI. Those who indicated that they had urinary leakage 
before they reached the toilet but not when they coughed 

or sneezed or when they were physically active/exercising 
were considered as having UUI. Those who indicated that 
they had leakage both before they reached the toilet and 
when they coughed or sneezed and/or when they were 
physically active/exercising were considered as having 
MUI.

Users who responded to the 3-month follow-up ques-
tionnaire within 89–135 days were included in the analyses 
of app usage and change in symptoms. Change in symp-
toms was analysed only in users who were incontinent at 
baseline. Those who indicated at follow-up that they were 
pregnant or had given birth within the last 3 months were 
excluded from the follow-up analyses (figure 2).

Statistical analyses
Baseline characteristics and data regarding app usage 
were described as numbers and percentages or means 
and SD.

Differences in characteristics between those included 
in follow-up and those not included were analysed using 
the Χ2 test for categorical variables and the independent 
t-test for continuous variables.

The changes in symptoms from baseline to follow-up 
in incontinent users were analysed using a paired t-test 
and measured as change in the ICIQ-UI SF score. A t-test 
was conducted both for the entire group and for each 
incontinence severity group, as well as for each type of 
incontinence.

The ICIQ-UI SF score was the primary outcome in 
the previous RCT, the data from which were registered 
and reported at Clinical Trials (ID: NCT01848938). The 
change in the ICIQ-UI SF score in the present study was 
compared with the findings from the previous RCT.13 
The distribution of severity in the RCT was: slight 2.4%, 
moderate 63.4%, severe 34.1%, and the type of inconti-
nence was 100% SUI. In the present study, for women 
with SUI we weighted the results for each severity group 
to match this distribution.

The user’s subjective change in symptoms was measured 
using the PGI-I question on the follow-up questionnaire.

P values of <0.05 were considered significant. All data 
were analysed using SPSS V.26.

Patient and public involvement
Users have been involved in the development of the app, 
and their opinions have been collected from interviews in 
previous studies. We have continuous email contact with 
users who can submit comments via a contact form on 
our website, ​econtinence.​se. There was no public involve-
ment in the development of the research questions, study 
design or outcome measures.

RESULTS
The Tät app was downloaded about 65 000 times during 
the period studied and the baseline questionnaire was 
answered by approximately 72% (47 062) of users. Of 
these, 24 602 users met the inclusion criteria of which 

Figure 2  Flowchart of users of the freely available Tät app, 
at baseline and follow-up. PGI-I, Patient Global Impression of 
Improvement.
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75% (18 384) were incontinent at baseline. Of the 
women included at baseline, 11% (2672/24 602) were 
included in the follow-up analysis of app usage and 12% 
(2163/18 384) of those who were incontinent at baseline 
were included in analyses of the effect on symptoms and 
subjective improvement (figure 2).

Characteristics of the users
The mean age of all users was 43.7 years. A total of 94 
countries were represented but most of the women were 
from Sweden (88.0%). Most users were well educated 
with 65.3% indicating ‘university’ as their highest level 
of education. In terms of the reason for downloading 
the app, 62.9% responded that they downloaded it to 
improve incontinence while 37.1% downloaded it to train 
preventively (table 1). Of the Swedish users, 17.7% lived 
in rural areas while the rest lived in towns or cities.

Incontinent users had a mean ICIQ-UI SF score of 8.2, 
with most users in the severity categories slight (31.8%) 
or moderate (51.6%). The distribution of types of incon-
tinence was 53.1% with SUI, 12.1% with UUI and 30.9% 
with MUI, while 3.9% could not be categorised. Women 
with more severe incontinence had a higher mean age 
(slight 43.2 years, moderate 46.3 years, severe 46.8 years 
and very severe 52.5 years). The mean age also differed by 
type of incontinence (SUI 42.0 years, UUI 52.1 years and 
MUI 49.3 years) (table 1).

Those women included in the follow-up analyses had a 
higher prevalence of incontinence compared with those 
who were not included (p<0.001). They also had a higher 
level of education with a greater proportion indicating 
‘university’ as their highest level of education (p<0.001). 
Significant differences were also seen in terms of country 
and language. Users who were included in the follow-up 
analyses had indicated Sweden (p=0.002) and Swedish 
(p=0.005) to a greater extent than those who were not 
included. There were no significant differences in the 
distribution of severity or type of incontinence between 
the groups (table 1).

App usage
Of the users who answered the follow-up (both incon-
tinent and continent at baseline), 74.6% had used the 
app once a week or more since they downloaded it, and 
51.9% had used it daily. PFMT had been performed by 
90.9% of the users during the past 4 weeks and 66.6% had 
performed PFMT at least once a week. PFMT had been 
performed every day by 28.9% of the users (table 2).

Change in incontinence symptoms
Incontinent users improved in terms of the ICIQ-UI SF 
score reduction after using the app for 3 months. The 
mean reduction for the entire group was 1.31 (95% CI: 
1.19 to 1.44, p<0.001). More severe incontinence at base-
line was related to a greater ICIQ-UI SF score reduction, 
(slight, 0.24 (95% CI: 0.06 to 0.42, p=0.010), moderate 
1.41 (95% CI: 1.24 to 1.59, p<0.001), severe and very 
severe 3.23 (95% CI: 2.85 to 3.61, p<0.001)). For the 

different types of incontinence, the score reduction was 
similar to that of the entire group (SUI 1.28 (95% CI: 
1.11 to 1.45, p<0.001), UUI 1.33 (95% CI: 0.95 to 1.71, 
p<0.001) and MUI 1.34 (95% CI: 1.09 to 1.58, p<0.001)) 
(table  3). When the results of the present study were 
weighted to match the distribution of type and severity 
of incontinence in the RCT, the ICIQ-UI SF score reduc-
tion was 2.2. According to our definition of incontinence, 
13% (282/2163) were no longer incontinent at follow-up.

Answers to the PGI-I question at follow-up showed 
that 65.2% experienced improvement in symptoms and 
25.9% experienced their symptoms to be much better or 
very much better after using the app for 3 months. The 
proportion of those who experienced an improvement in 
the different groups of severity was quite similar (slight: 
61.1%, moderate: 68.8%, severe and very severe: 62.0%) 
(figure 3). No major differences in improvement of the 
PGI-I were seen in the different types of incontinence 
(SUI: 65.0%, UUI: 66.2%, MUI: 66.3%).

DISCUSSION
A large number of women used the Tät app, which was 
previously evaluated in an RCT in women with SUI. In 
the real world, the app was used also for the prevention of 
UI and other types of UI and the severity of incontinence 
was lower than in the RCT. Of those who were inconti-
nent at baseline and still used the app after 3 months, 
approximately two-thirds had improved. Compared with 
the RCT, the reduction in the ICIQ-UI SF score was lower 
and the users performed PFMT and used the app less. 
The more severe the incontinence at baseline, the greater 
the reduction in the ICIQ-UI SF score.

The app was developed based on research, clinical 
experience and user opinions. It was thoroughly tested in 
several studies before release and there were no technical 
problems during the study.

There were a large number of participants with a broad 
spectrum of severity in this study. The ICIQ-UI SF score 
and PGI-I question used in the questionnaires are vali-
dated and recommended for patient-reported outcomes 
which increase reliability and enable comparison with 
other studies.

The users were anonymous which can reduce the reli-
ability of the responses. On the other hand, answering 
the questionnaire was voluntary, which probably means 
that those who chose to answer the questionnaire were 
more likely to take the time to provide reliable answers.

There was no control group in this study but the use 
of the app was compared with a control group in the 
previous RCT before it was freely released for use.13

As expected in this type of study where we did not have 
any contact with the participants, there was a large number 
who did not respond to the follow-up, 18% responded 
and 11% were included in the analyses. Similar response 
rates have been seen in studies of internet and app-based 
interventions for depression and anxiety in which 0.5%–
28.6% completed or used the programmes for 6 weeks 
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Table 1  Characteristics of users who responded to the baseline questionnaire

Demographics
All users
(n=24 602)

Included in 
follow-up*
(n=2672)

Not included in 
follow-up
(n=21 930)

Difference 
between 
groups†, p value

Mean age, years (SD) 43.7 (14.4) 44.4 (13.5) 43.6 (14.5) 0.002

Language, n (%) 0.005

 � Swedish 22 244 (90.4) 2468 (92.4) 19 776 (90.2)  �

 � English 1346 (5.5) 126 (4.7) 1220 (5.6)  �

 � German 615 (2.5) 50 (1.9) 565 (2.6)  �

 � Spanish 177 (0.7) 13 (0.5) 164 (0.7)  �

 � Finnish 102 (0.4) 11 (0.4) 91 (0.4)  �

 � Arabic 26 (0.1) 0 (0) 26 (0.1)  �

 � Undefined 92 (0.4) 4 (0.1) 88 (0.4)  �

Country, n (%) 0.002

 � Sweden 21 658 (88) 2402 (89.9) 19 256 (87.8)  �

 � Other 2940 (12) 270 (10.1) 2670 (12.2)  �

 � Undefined 4 (0) 0 (0) 4 (0)  �

Reason for downloading the app, n (%) <0.001

 � To improve incontinence 15 471 (62.9) 1817 (68.0) 13 654 (62.3)  �

 � To train preventively 9131 (37.1) 855 (32.0) 8276 (37.7)  �

Highest level of education, n (%) <0.001

 � 6 years of school or less 382 (1.6) 28 (1.0) 354 (1.6)  �

 � 7–9 years of school 958 (3.9) 48 (1.8) 910 (4.1)  �

 � 10–12 years of school 7194 (29.2) 586 (21.9) 6608 (30.1)  �

 � University 16 068 (65.3) 2010 (75.2) 14 058 (64.1)  �

Place of residence, n (%) NS

 � Rural area 4366 (17.7) 457 (17.1) 3909 (17.8)  �

 � Place/town <50 000 people 6721 (27.3) 685 (25.6) 6036 (27.5)  �

 � Town/city 50 000–1 million people 9137 (37.1) 1049 (39.3) 8088 (36.9)  �

 � Major city >1 million people 4378 (17.8) 481 (18.0) 3897 (17.8)  �

Incontinent, n (%) 18 384 (74.7) 2163 (81.0) 16 221 (74.0) <0.001

Characteristics of incontinent users n=18 384 n=2163 n=16 221  �

Mean age, years (SD) 45.5 (14.1) 45.6 (13.3) 45.5 (14.2) NS

Overall score ICIQ-UI SF, mean (SD) 8.2 (4.0) 8.1 (3.9) 8.2 (4.0) NS

Symptom severity, n (%) NS

 � Slight 5842 (31.8) 689 (31.9) 5153 (31.8)  �

 � Moderate 9479 (51.6) 1145 (52.9) 8334 (51.4)  �

 � Severe 2872 (15.6) 308 (14.2) 2564 (15.8)  �

 � Very severe 191 (1.0) 21 (1.0) 170 (1.0)  �

Type of incontinence, n (%) NS

 � Stress incontinence 9759 (53.1) 1196 (55.3) 8563 (52.8)  �

 � Urgency incontinence 2224 (12.1) 263 (12.2) 1961 (12.1)  �

 � Mixed incontinence 5684 (30.9) 632 (29.2) 5052 (31.1)  �

 � Other 717 (3.9) 72 (3.3) 645 (4.0)  �

Mean age in each severity category, years (SD)  �

 � Slight 43.2 (14.0) 43.5 (13.0) 43.2 (14.1) NS

 � Moderate 46.3 (14.0) 46.2 (13.4) 46.3 (14.1) NS

Continued
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or more.25 Previous studies have found that barriers to 
adhering to a PFMT programme include difficulties 
remembering to do the exercises, difficulties finding the 
time and boredom when doing the exercises.26 27 In this 
study, there were also other possible explanations for the 
low response rate, such as users downloading the app due 
to curiosity but without the intention to use it, or users that 
learnt to perform PFMT and continued without using the 
app. It is possible that those who experienced improve-
ment were more likely to use the app for 3 months and 
respond to the follow-up. Incontinent users responded 
to a greater extent, which indicates that they were more 
motivated than users who train preventively.

Although the app has been designed and evaluated 
solely for SUI, PFMT is recommended as first-line treat-
ment for all types of incontinence,1 and many women 
with UUI and MUI used the app. The distribution of 
incontinence types across the app users aligned well with 

the distribution in a normal population.3 4 This study 
confirms previous knowledge that older women tend to 
have more severe incontinence.3 The fact that the mean 
age differs depending on the type of incontinence is also 
consistent with what has been shown previously, where 
women with SUI have a lower mean age, while the prev-
alence of UUI and MUI increases with increasing age.4 
PFMT has been shown to be effective primarily in SUI,11 
but in this study, we found significant effects on all types 
of incontinence with no major differences in the ICIQ-UI 
SF score reduction or subjective improvement between 
different types of incontinence. However, using the self-
diagnostic question in the ICIQ-UI SF is not a validated 
method for determining the type of incontinence and the 
real distribution may have been different.

Among the app users, 65% had university education 
compared with the general Swedish population in which 
about 30% of women have university as their highest level 

Demographics
All users
(n=24 602)

Included in 
follow-up*
(n=2672)

Not included in 
follow-up
(n=21 930)

Difference 
between 
groups†, p value

 � Severe 46.8 (13.9) 47.6 (13.2) 46.7 (14.0) NS

 � Very severe 52.5 (15.4) 55.0 (13.3) 52.1 (15.6) NS

Mean age in each type of incontinence, years (SD)  �

 � Stress incontinence 42.0 (11.8) 42.4 (10.9) 41.9 (11.9) NS

 � Urgency incontinence 52.1 (16.8) 51.5 (16.5) 52.1 (16.8) NS

 � Mixed incontinence 49.3 (14.5) 49.5 (13.9) 49.2 (14.6) NS

 � Other 42.2 (15.8) 42.9 (14.8) 42.2 (15.9) NS

*Responded to the follow-up questionnaire within 89–135 days. Not pregnant or no child born within previous 3 months.
†Differences in characteristics of users included in analyses at follow-up compared with those who were not included, t-test for continuous 
variables and Χ2 test for categorical variables.
ICIQ-UI SF, International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form; NS, not significant.

Table 1  Continued

Table 2  App usage. Users who responded to the 3-month follow-up within 89–135 days

All users (n=2672) Incontinent users* (n=2163) Continent users*(n=509)

How often have you performed PFMT the past 4 weeks? n (%)

 � Never 244 (9.1) 190 (8.8) 54 (10.6)

 � Less than once a week 650 (24.3) 511 (23.6) 139 (27.3)

 � 1–6 times per week 1008 (37.7) 825 (38.1) 183 (36.0)

 � Daily 624 (23.4) 516 (23.9) 108 (21.2)

 � Three times daily or more 146 (5.5) 121 (5.6) 25 (4.9)

How often have you used the app since you downloaded it 3 months ago? n (%)

 � Not at all 295 (11.0) 234 (10.8) 61 (12.0)

 � About once a month 383 (14.3) 304 (14.1) 79 (15.5)

 � About once a week 607 (22.7) 485 (22.4) 122 (24.0)

 � About once a day 745 (27.9) 606 (28.0) 139 (27.3)

 � Several times a day 642 (24.0) 534 (24.7) 108 (21.2)

*At baseline.
PFMT, pelvic floor muscle training.
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of education.28 It is known that highly educated people 
use health apps more.29

Women in this study had milder incontinence than 
participants in the RCT13 and all types of incontinence 
were represented, unlike the RCT in which all women 
had SUI. When the app results were weighted to match 
the type of incontinence and severity in the RCT, app 
users had a mean reduction in the ICIQ-UI SF score of 
2.2, this compares with a mean reduction of 3.9 in the 
RCT. The women in the RCT performed PFMT more 
often than the women in this study, 41% had performed 
it daily in the RCT while 29% performed PFMT every day 
in this study. It is likely that participants in the RCT were 
also more conscious of the fact that they participated in 
a study and this factor may have caused them to give it 
more effort. The mean age of incontinent users was quite 
similar in both studies (45.5 in this study and 44.8 in the 
RCT), but there was a greater spread of ages in users of 
the freely available app with an SD of 14.1 compared with 
an SD of 9.7 in the RCT participants. In the RCT 92% of 
women experienced improvement compared with 65% in 
this study. According to the Cochrane review from 2018, 

67% of women with any type of incontinence reported 
cure or improvement with PFMT.11

The ICIQ-UI SF score reduction differed depending on 
the severity of incontinence at baseline, with more severe 
incontinence being associated with a greater ICIQ-UI 
SF score reduction. However, the subjective experience 
of improvement according to the PGI-I was quite similar 
between the groups. This indicates that the level of the 
possible reduction in the ICIQ-UI SF score is highly depen-
dent on the pretreatment score which must be taken into 
account when comparing studies or interventions. The 
minimal clinically important difference for the ICIQ-UI 
SF was found to be 2.5 in a previous study of a PFMT-
based intervention. This was established by using the 
mean ICIQ-UI SF score reduction of those who answered 
‘a little better’ on the PGI-I.30 However, this group had 
more severe incontinence with a mean pretreatment 
ICIQ-UI SF score of 10.2. In our study, a large proportion 
of the app users had slight incontinence with a very small 
reduction in their ICIQ-UI SF (0.24). The lowest level of 
frequency of leakage in the ICIQ-UI SF is ‘about once a 
week or less often’ which makes the ICIQ-UI SF a poor 
measure of the effect in this group. Since 61.1% of the 
users with slight incontinence answered that they expe-
rienced improvement on the PGI-I question, it is likely 
that they also had reduced symptoms even if this is not 
shown in the ICIQ-UI SF score. To our knowledge, there 
is no other comparable study, and the best estimate of 
clinically relevant improvement in the population of this 
study is probably that 65% reported on the PGI-I that they 
experienced improvement.

CONCLUSION
App-based self-management of UI is an effective first-line 
treatment even in the real world and the symptoms of 
two-thirds of the users improve. However, the improve-
ment in the ICIQ-UI SF score reduction, as well as the 

Table 3  ICIQ-UI SF score reduction after 3 months’ treatment; incontinent users who responded to the 3-month follow-up

Score at baseline, 
mean (SD)

Score at 3-month 
follow-up, mean (SD)

Difference
(95% CI) P value*

All incontinent users (n=2163) 8.11 (3.87) 6.80 (3.97) 1.31 (1.19 to 1.44) <0.001

Symptom severity

 � Slight (n=689) 4.18 (0.74) 3.94 (2.54) 0.24 (0.06 to 0.42) 0.010

 � Moderate (n=1145) 8.50 (1.97) 7.09 (3.10) 1.41 (1.24 to 1.59) <0.001

 � Severe/very severe (n=329) 14.98 (1.93) 11.76 (3.80) 3.23 (2.85 to 3.61) <0.001

Type of incontinence

 � Stress incontinence (n=1196) 7.66 (3.70) 6.38 (3.78) 1.28 (1.11 to 1.45) <0.001

 � Urgency incontinence (n=263) 7.59 (3.88) 6.26 (4.14) 1.33 (0.95 to 1.71) <0.001

 � Mixed incontinence (n=632) 9.20 (3.96) 7.86 (4.02) 1.34 (1.09 to 1.58) <0.001

 � Other (n=72) 7.89 (4.01) 6.26 (4.14) 1.63 (0.76 to 2.50) <0.001

*Analysed with paired t-test.
ICIQ-UI SF, International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form.

Figure 3  Patient Global Impression of Improvement: How is 
your urinary leakage now compared with before downloading 
the app? Users with slight, moderate, severe or very severe 
incontinence at baseline.
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percentage that experienced subjective improvement, is 
lower in the real world than in the RCT. Larger reduc-
tions in symptom scores are expected the more severe 
the incontinence is at baseline. App-based treatment is 
easily accessible and can be used for women who want 
to manage their symptoms on their own, and also as a 
complement to other actions within regular healthcare.
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