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Abstract

Objective: To assess the long-term effectiveness of app-based treatment for female
stress, urgency or mixed urinary incontinence (UI) compared with care-as-usual in
primary care.

Design: A pragmatic, randomised controlled, superiority trial.

Setting: Primary care in the Netherlands from 2015 to 2018, follow up at 12 months.
Population: Women with two or more UI episodes per week and access to mobile
apps, wanting treatment. A total of 262 women were randomised equally to app or
care-as-usual; 89 (68%) and 83 (63%) attended 1 year follow up.

Interventions: The standalone app included conservative management for UI with
motivation aids (e.g. reminders). Care-as-usual was delivered according to the Dutch
GP guideline for UL

Main outcome measures: Effectiveness assessed by the change in symptom severity
score (ICIQ-UI-SF) and the change in quality of life (ICIQ-LUTSqol) with linear
regression on an intention-to-treat basis.

Results: Clinically relevant improvement of UT severity for both app (-2.17 + 2.81)
and care-as-usual (-3.43 £ 3.6) groups, with a non-significant mean difference of
0.903 (~0.66 to 1.871).

Conclusion: App-based treatment is a viable alternative to care-as-usual for UT in

primary care in terms of effectiveness after 1 year.

KEYWORDS
app, effectiveness, eHealth, general practice, long term, pragmatic, primary care, self-management,
urinary incontinence

Tweetable abstract: App-based treatment for female urinary incontinence is a

viable alternative to care-as-usual after 12 months.

Trial registration: Dutch Trial Register identifier: Trial NL4948 (www.trialregister.nl/trial/4948). The trial was registered before participant inclusion started.
Linked article: See related article at https://doi.org/10.1111/1471-0528.17191.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.
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1 | INTRODUCTION

Urinary incontinence (UI) affects one in three women and
causes a loss of quality of life. This is compounded by the
fact that many women experience barriers to seeking help,'
and often receive suboptimal care when they seek care from
a general practitioner (GP).>* These factors can lead both to
avoidable suffering if symptoms persist and to unnecessarily
high costs for society when inadequate treatment results in
limited benefit.

An eHealth application for the treatment of incontinence
may not only improve care but also reduce costs by offer-
ing an accessible and effective standalone strategy. For this
reason, we have developed an app to guide the treatment of
women with stress, urgency and mixed UI. Although dig-
ital content and care-as-usual are delivered differently, the
content of the app has been carefully designed to reflect that
of relevant Dutch and International guidelines for pelvic
floor muscle training and bladder training.* In a qualita-
tive study, we showed that this digital approach to content
delivery and treatment was appreciated by women, who re-
ported that they expected it to help lower barriers to seeking
help, increase self-awareness and provide support with treat-
ment adherence.® Subsequently, in a pragmatic randomised
controlled trial, we also confirmed the short-term effective-
ness of app-based treatment compared with care-as-usual
for treating UT in general practice over 4 months.” In that
research, app-based treatment was not inferior to care-as-
usual and both treatments produced clinically significant
decreases in the severity of incontinence, consistent with
the results of two Swedish trials showing the effectiveness
of an internet-based programme and mobile app for treating
stress UL’

The long-term effectiveness of an eHealth application
for all common types of Ul has not been compared with
care-as-usual. We therefore aimed to assess the long-term
effectiveness of our app-based treatment compared with
care-as-usual by GPs.

2 | METHODS

2.1 | Study design

We performed a pragmatic, parallel arm, randomised con-
trolled trial of patients with stress UL, urgency UI or mixed
UI to compare app-based treatment and care-as-usual in
a GP setting. The study design, recruitment challenges
and primary outcome (non-inferiority of treatment after
4 months) have been published in detail elsewhere.”'®!
Here, we perform a secondary superiority analysis with a
focus on the effectiveness after 12 months.

We recruited adult Dutch women with stress, urgency
or mixed UI via general practices, the lay press and social
media from July 2015 through to July 2018. The full inclu-
sion and exclusion criteria are presented in Appendix SI.
A baseline assessment was performed by a researcher/

GP trainee (AMML and NJW), with participants asked
to complete web-based questionnaires and a 3-day
frequency-volume chart. Women then underwent physical
and urogynaecological examinations.'” The questionnaires
and frequency-volume chart were repeated after 4 and
12 months.

2.2 | Randomisation and blinding

A researcher/GP trainee confirmed eligibility, obtained
signed informed consent, collected baseline data and en-
rolled the participant in the study. Randomisation was per-
formed with the computer program ALEA, which allowed
tull concealment of group allocation. Participants were ran-
domised with 1:1 allocation and random block sizes were
stratified at the GP level.'” The study design meant that we
could not blind participants or care providers to treatment
allocation.

2.3 | Interventions

The details of the interventions are outlined in Appendix S1.
Women in the intervention group gained access to the
URinControl app, the content of which was based on rel-
evant Dutch GP and international guidelines for treating
UL*> Women in the care-as-usual group were referred to
their own GP to discuss treatment options. GPs were advised
to follow the Dutch GP guideline on UI, without limitations
on the type and mode of treatment.*

2.4 | Outcomes

Treatment effectiveness after 12 months was assessed by the
change in incontinence symptom severity scores, measured
by the International Consultation on Incontinence Modular
Questionnaire Urinary Incontinence Short Form (ICIQ-
UI-SF), and the condition-specific quality of life (ICIQ-
LUTSqol)."*** The minimum important differences for the
change of score within the treatment groups have been es-
tablished as 2.52 (SD 2.56) for the ICIQ-UI-SF and 3.71 (SD
4.69) for the ICIQ-LUTSqol."”

2.5 | Statistical methods

We assessed treatment effect for superiority between
groups by linear regression on an intention-to-treat basis,
with results considered statistically significant if the P
value was <0.05. We compared the following baseline char-
acteristics of the final cohort with those of the group lost to
follow up with linear regression and non-parametric tests:
age, body mass index, educational level, number of vaginal
births, postmenopausal status, recruitment type, duration
and type of U], previous treatment and Ul severity. We will



An International Journal of

ONE-YEAR EFFECTIVENESS APP-BASED TREATMENT FOR FEMALE URINARY INCONTINENCE » ] 0

present the number of participants who received the allo-
cated intervention, defined as at least one app-login for the
app group, and an actual GP consultation in the care-as-
usual group. No statistical analyses were performed. The
differences in symptom severity and quality of life out-
comes were compared with adjustment for baseline scores
of UI severity (UI-SF). Data were analysed with IBM SPSS
version 26.0 (IBM Corp., Armonk, NY, USA) and R Studio
version 1.2.5033.

3 | RESULTS

In total, 262 eligible women were randomly allocated to
app-based treatment (n = 131) or care-as-usual (n = 131)
(Figure 1). The mean age of the included women was
54 years (range 23-86 years) and most (66%, n = 114) had
moderate UL" Stress UT and more severe UI seemed more
common in the care-as-usual group, despite randomisa-
tion (Table 1). The 12-month follow-up period ended on
23 September 2019, by which time 89 women (68%) from
the app-based treatment group and 83 (63%) from the

J Obstetrics and Gynaecology

care-as-usual group were available for the intention-to-
treat analysis.

3.1 | Treatment groups

Women who dropped out (n = 90) were younger (mean and
standard deviation: 49.9 + 12.2 years) than those with com-
plete follow up (n = 172) (53.5 + 11.2 years; difference -3.2,
95% CI —6.6 to —0.7), and had a higher body mass index
(27.3 + 5.2 kg/m® compared with 28.7 + 5.4; difference 1.5,
95% CI 0.2-2.9). We found no other significant differences
between the groups (Table S1). We chose not to impute any
values because the group with follow-up data was repre-
sentative and few data were missing. We missed one base-
line assessment in the group with follow-up data, which
led to missing data on the outcome parameters for 1/172
individuals.

Table 2 shows the interventions received by both treat-
ment groups. In the app group, 96 women (94.1%) received
the allocated treatment, compared with 75 women (80.6%)
in the care-as-usual group. During the 12-month follow

Recruitment type:
Through GP (n =201)

Assessed for eligibility (n = 350)

Through (Social) Media (n = 149)

Excluded (n = 88)

- Not meeting inclusion criteria (n = 35)
Treatment <1yr ago (8)
Previous surgery incontinence (7)
Prolapse > POPQ 2b (3)

No wish for treatment (4)
Ul episodes < twice a week (3)

\ 4

A 4

No smartphone/tablet (4)

assessment

Randomised (n = 262)
after signing informed
consent and baseline

Cognitive impairment/other diagnosis for Ul/pregnancy (6)
- Other reasons (n = 53)
No contact after enrolment (11), No time (10), Personal
reasons (9), Preference app (7), Practical issues (3), other
reasons (7), No reason (6)

< Allocation

Allocated to app (n =131)

Health problems/ Mental illness (2)
No time/too busy (3)

No motivation (2)

No urinary loss anymore (1)
Technical problems (1)

Reason unknown (33)

131 at baseline

102 at 4 months

89 at 12 months
Received allocated intervention (87)
Never downloaded app (4)

FIGURE 1

h 4 mlm A 4
Lost to follow up (n = 42) ost to follow up (n = 48)

Included in intention-to-treat analysis ncluded in intention-to-treat analysis

»
»

Allocated to usual care (n = 131)

Health problems/ Mental illness (2)
Personal circumstances (5)

No time/too busy (6)

No motivation (4)

No urinary loss anymore (1)
Reason unknown (30)

131 at baseline

93 at 4 months

83 at 12 months
Received allocated intervention (67)
Never visited GP (16)

CONSORT Flow diagram of participant recruitment. POPQ, Pelvic Organ Prolapse Quantification; U, urinary incontinence
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TABLE 1 Baseline characteristics of women with complete follow-up data shown by treatment group
Characteristics App-based treatment N* Care-as-usual N*
Age (years) 54.9+12.2 89 52.0 £9.8 83
Higher educational level 43 (51.8%) 83 40 (50.6%) 79
Body mass index (kg/m?) 26.6+5.0 89 28.0+54 83
Duration of UI (years) 8 (4-14) 89 8 (4-14) 83
Type of UI
Stress 34 (38.2%) 89 36 (43.4%) 83
Mixed, stress predominant 24 (27.0%) 23 (27.7%)
Urgency 9 (10.1%) 8 (9.6%)
Mixed, urgency predominant 22 (24.7%) 16 (19.3%)
Incontinence severity
ICIQ-UI SF score 9.2+3.0 88 10.5 £ 3.1 83
ICIQ-LUTSqol score 33.1+75 88 334+72 83
Generic quality of life score (EQ-5D-5L) 0.864 +0.19 88 0.896 + 0.17 83
Makes use of incontinence products, yes 69 (80.2%) 86 68 (84.0%) 81
If yes, mean number of products per day 2 (1-4) 69 2 (1-3.75) 68
Previous treatment for UI
None 67 (75.3%) 89 58 (69.9%) 83
Pessary - 1(1.2%)
Physical therapist 22 (24.7%) 24 (28.9%)

Note: Values are means + standard deviation, numbers (%), or medians (interquartile range). Educational level was assessed at follow up.

Abbreviations: ICIQ-UI SF, International Consultation on Incontinence Modular Questionnaire Urinary Incontinence Short Form; ICIQ-LUTSqol, ICIQ lower urinary tract

symptoms quality of life; UL, urinary incontinence.

N varied because of missing data of one baseline assessment and three baseline questionnaires.

TABLE 2 Comparison of groups by interventions received during
1 year follow-up

App-based
treatment
n =89 (68%)

Care as usual
n=383(63.3%)

Received allocated intervention 87 (97.7) 67 (80.7)

(App-login or visited GP at least once)

Specific treatment for Ul

15 (18.1)
3(3.6)

Physical therapy for UI 3(34)
Medication from GP for UI -

Physical therapy and medication - -
from GP

Alternative medication for Ul - =

Physical therapy and medication - -
from GP

Medication from GP or alternative - -
medication

Physical therapy, medication from - -
GP, and alternative medication

Other treatment: pessary (1)/ - 2(2.4)

tension-free vaginal tape (1)

up, seven women (6.9%) in the app group, and 40 women
(43.0%) in the care-as-usual group received physical therapy.
Respectively, 4 (3.9%) and 5 (5.4%) women received drug

treatment. One of the participants (care-as-usual group) has
been referred to secondary care for a tension-free vaginal
tape procedure.

3.2 | Effectiveness

Women in both the app-based treatment and care-as-usual
groups showed improvements of all symptom scores after
12 months (Table 3). Severity of incontinence improved with
by —2.17 (SD 2.8) versus —3.43 (SD 3.6) points, respectively,
and the change in condition-specific quality of life improved
with —4.66 (SD 5.1) versus —4.34 (SD 5.7), respectively. The
change in symptom scores between treatment groups did
not differ significantly (Table 4). The adjusted differences in
ICIQ-UI-SF score, and ICIQ-LUTSqol score were 0.903 (95%
CI -0.66 to 1.871) and 0.445 (-1.125 to 2.015), respectively.

4 | DISCUSSION

4.1 | Main findings

We found no significant difference in change between app-
based treatment and care-as-usual, meaning that neither in-
tervention was superior to the other. App-based treatment
for women with stress, urgency and mixed UI may therefore
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TABLE 3  Questionnaire scores at baseline and follow up comparing
app-based treatment and care-as-usual

Questionnaire scores

App-based treatment Care-as-usual

Baseline 12 months Baseline 12 months
Outcomes N=130 N=89 N=129 N=83
ICIQ-UI-SF* 9.54 +3.2 7.00 £ 3.3 10.3+£3.4 71+4.3
ICIQ-LUTSqub 33.9+8.3 28.4+6.9 334+78 29.1£8.0

Note: All data are shown as mean + SD and on an intention-to-treat basis.
Abbreviations: ICIQ-UI SF, International Consultation on Incontinence Modular
Questionnaire Urinary Incontinence Short Form; ICIQ-LUTS-qol, ICIQ lower
urinary tract symptoms quality of life.

“Range, 0-21; higher scores correlate with worse incontinence.

bRange, 19-76; higher scores correlate with a greater negative impact of
incontinence on quality of life.

TABLE 4 Change in questionnaire scores from baseline to 12 months
by treatment group, including the adjusted difference between groups

Change in score from baseline

App-based Adjusted
treatment Care-as-usual  difference
Outcomes N=88 N=83 (95% CI)
ICIQ-UI SF -2.17+£2.81 -343+£3.6 0.903 (-0.66 to
score 1.871)
ICIQ-LUTSqol ~ —4.66 + 5.1 —4.31+5.70 0.445 (-1.125
score to 2.015)

Note: Values are presented as mean + standard deviation. Analyses were performed
on an intention-to-treat basis. All outcome measures and difference were adjusted
for baseline scores.

Abbreviations: ICIQ-UTI SF, International Consultation on Incontinence Modular
Questionnaire Urinary Incontinence Short Form; ICIQ-LUTSqol, ICIQ lower
urinary tract symptoms quality of life.

be an effective alternative to care-as-usual in GP care in this
study. After 12 months, both treatments produced clini-
cally relevant changes in the main outcome measures. That
is, the mean change over time exceeded the minimal clini-
cal important difference for both outcomes. We noted that
the changes after 12 months were slightly higher than the
changes reported after 4 months.”

4.2 | Strengths and limitations
The main strength of this study is that we compared app-based
treatment with care-as-usual. The pragmatic design is consid-
ered the reference standard for economic evaluations in health
care.'® Other strengths are the use of patient-centred and vali-
dated outcome measures, the 12-month follow-up period, and
the inclusion of all common UT types. The latter however, could
also be considered a limitation, because the study was under-
powered to prove effectiveness in the subgroups. Another limi-
tation that should be considered is the loss to follow up that was
associated with higher body mass index.

In our pragmatic trial, we focused on effects rather
than adherence to both treatments. We did measure the

J Obstetrics and Gynaecology

self-reported numbers of pelvic floor muscle training ap-
pointments, but we did not collect adherence data at a micro-
level, for example a training-diary in the care-as-usual group.
Unfortunately, our logged data for the app-based treatment
group were lost as the result of a technical error. Also, it is
very debatable if these adherence-data would give a good de-
piction of the actual adherence, as a patient could watch an
exercise once, and then continue to train without the use of
the app, or logging of this training.

4.3 | Interpretation (in light of other
evidence)

The initial treatment effect remained clinically relevant
after 1 year in both groups without decline of the short-
term effect. This was not expected, as long-term adherence
to treatment is challenging in UT and treatment effect often
declines.”® For the app-based treatment, the remaining
effect could be explained by the availability of the treat-
ment throughout the year; a participant could stop and
start whenever she liked. However, this easy availability
of treatment was not the case for the control group, while
the remaining effect for this group was comparable. Lastly,
we might have selected women that were highly motivated,
because women were eligible if they wanted treatment and
were excluded if they had a strong preference for one of
both treatments.

Our study findings are consistent with those from two
Swedish studies comparing an app-based approach with ei-
ther a postal-based programme or postponed treatment and
assessed their cost-effectiveness for stress Ul in superiority
trials.**'** In both studies, app- or internet-based treat-
ment appeared to be an effective alternative when manag-
ing UL’ Notably, those studies did not apply a pragmatic
design, which is recommended for any such evaluation.' In
the pragmatic randomised controlled trial, the control group
reflects usual care.'® Ours is the first study to conduct such
a comparison, with the results indicating that app-based
treatment is an effective alternative for women with UI who
present to general practice.

5 | CONCLUSION

5.1 | Practical recommendations

Based on the outcomes in this study, and the cost-
effectiveness described elsewhere in this journal,"” we believe
that app-based treatment is a viable alternative to care-as-
usual in general practice. As such, it can be recommended
to be used. We expect that the implementation of this treat-
ment will lower barriers to healthcare seeking, as it can be
used either as a standalone option or as a tool in blended
care (supporting care-as-usual). We do recognise, however,
that the latter option has not been studied. Although GPs or
physical therapists, specialised in pelvic floor dysfunctions,
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can offer the app to women who seek help for U, there is
scope for it to be promoted through (social) media and of-
fered online, allowing it to reach women with UI who may
not otherwise seek care.

5.2 | Research recommendations

It will be important to identify the factors associated with
treatment success and failure if we are to ensure success-
ful implementation and treatment efficacy. Indeed, clari-
fying these factors could help to improve the app’s content
and to ensure that it targets the most appropriate popula-
tions. Mixed-methods research could be of benefit,'"® and as
such, we are currently preparing a report that combines our
quantitative and qualitative results. Additionally, it will be
important to evaluate and improve the implementation pro-
cess continuously by collecting user feedback and evaluating
log data. Such additional evaluations are often overlooked in
eHealth applications.

We conclude that the app-based treatment for stress,
urgency and mixed female UI is an effective alternative
to care-as-usual in general practice after 12 months. App-
based treatment can therefore be recommended as a viable
alternative to care-as-usual in general practice.
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