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Physical therapy

One of the most effective forms of therapy, especially in
combination with conscious PFM activation and biofeedback,
is electrostimulation. Both surface and vaginal electrostim-
ulation bring very good results [30, 31]. According to Pereira
et al. [31], a series of electrostimulation treatments performed
twice a week for 6 weeks significantly alleviates SUI symp-
toms. In addition to decreasing the number of urine loss
incidents, electrostimulation also reduces nocturia and pro-
longs the time between micturitions. First et al. [32] demon-
strated the maintenance of the above electrostimulation
effects 3 months after the end of therapy. However, as elec-
trostimulation treatment, despite its positive effects, may cause
discomfort in some patients, it is not recommended as the
first-line procedure in SUI.

Vibration training may be a good alternative. It is a type
of exercise performed on a vibrating platform, which is safe
and comfortable. Vibrations of a certain frequency and am-
plitude cause changes in the length of muscle spindles, which,
in turn, activate a-motor neurons, leading to contraction. The
vibrations also increase the synchronization of the motor
units, which means that more muscle fibres are contracted
at the same time and therefore the contraction becomes
more forceful. The contraction caused by vibration training
is stronger than voluntary contraction [33]. The contraction
strength depends on the parameters of the procedure, but
also on the position of the patient’s body and the flexion
angle in the knee and ankle joints. Vibration training shows
promising results [34] and may be worth considering as an
alternative to standard exercises [35].

High-intensity focused electromagnetic field (HIFEM)
therapy may also be an effective solution. The alternating
magnetic field generated by an electrified coil induces the flow
of ions, creating eddy currents in the tissues. Their purpose is
to depolarize the motor nerve and create an action potential
that triggers muscle contractions. The higher the level of the
action potentials, the more effective and selective the con-
tractions. In turn, the structure of the field is influenced by
the field frequency. Lower field frequencies will inhibit the
bladder detrusor, and higher ones will be more effective in
stimulating PFM contractions and urethral closure. HIFEM
impact on peripheral nerve stimulation, muscle activation,
and improving blood circulation and composition of collagen
structures have been proven [36, 37] Samuels et al. [37] dem-
onstrated that after 6 HIFEM sessions, patients benefited
from a decreased severity of Ul symptoms and a reduced
usage of absorbent pads. They also reported a better control
of urination, as well as increased sexual satisfaction, which
positively influenced the patients’ quality of life. Moreover,
owing to such advantages as the lack of an internal probe, no
supervision requirement, and the ability of the magnetic field
to penetrate through clothing, HIFEM is a very convenient
and well-accepted therapeutic method [38].

Mobile applications

Along with the increasing availability of mobile devices
and interest in telemedicine, more and more applications for
monitoring and improving health condition appear on the
global market. Currently, over 100,000 health applications are
available on the Apple App Store and Google Play Store.
They are used to monitor health parameters, physical activity,
and diet on an ongoing basis, but also allow searching for
information about diseases, their symptoms, and treatment
methods. More advanced applications allow users to create

goals, plans for their implementation, and comparative charts
that may motivate a lifestyle change. Such solutions are also
available to support prevention of urogynaecological disor-
ders, although only a few applications are available in Polish
so far and some of them require the purchase of specialized
exercise equipment for full use. Their basic functions include
the preparation of a PFMT plan, along with a regular reminder
to perform exercises and the possibility of marking them in
the calendar. Exercise instructions can be presented in a de-
scriptive form or in a voice version, by the so-called virtual
trainer, providing information about the contraction duration,
the relaxation phase, and the number of repetitions. Apps with
voice guidance are a better solution. The research by Wang
et al. [39], performed in a group of primiparous women with
the SUI problem, showed that this form helps achieve bet-
ter results as compared with apps presenting only written
guidelines describing how to perform PFMT.

Exercises are divided into training days assigned to the
appropriate level of advancement. Completion of subsequent
workouts allows for the progress of exercises in the form of
extending the duration of a single workout, increasing the
number of repetitions and series, or prolonging a single con-
traction. The applications can be supplemented with an edu-
cational component — instruction on the location of PFM, their
role in the prevention of urogynaecological disorders and in
preparation for pregnancy and childbirth, health benefits of
regular exercise and proper muscle strength, and the con-
sequences of PFM weakening. Despite many functionalities
of the application, exercises performed in accordance with
their guidelines are not subject to specialist supervision, which
seems to be their biggest disadvantage. A study by Fitz et al.
[40] confirmed that supervised training was more effective
than one performed without the control of a physiotherapist.
The problem is the quality of self-exercise. B et al. [41], using
a transvaginal ultrasound probe, demonstrated that in some
women, during exercise, along with the activation of the trans-
verse abdominal muscle, PFM became displaced rather than
elevated. On the other hand, BaeBler and Junginger [42]
showed that during yoga and Pilates exercises without prior
PFM activation, the bladder neck might be lowered by up to
17 mm. In a study by Barton et al. [43], the percentage of
women who were unable to tighten PFM without lowering
the bladder neck was estimated as 25%, but in a paper by
Thompson et al. [44], this rate already equalled 43%. In turn,
among women with pelvic floor disorders, even 70% were
unable to generate a proper PFM contraction [45]. The above
results highlight the risk of exercising without a supervision
by a specialist.

In order to improve the safety and effectiveness of exer-
cises, the creators of more extensive applications include an
option of a urogynaecological physiotherapist consultation.
The effectiveness of PFMT is also to be expanded by exercise
equipment — vaginal probes/educators. In applications that
do not use additional tools, there is no feedback on the cor-
rectness of the exercises performed and no control of the
therapy effectiveness.

Moreover, there is a lack of information based on scien-
tific evidence. Systematic reviews of PFMT applications for
SUI used in Brazil and New Zealand indicated the lack of
scientific basis to assess the effectiveness of the applications,
which lowers their rating [46]. Only a small number of appli-
cations have been evaluated in high-quality studies; there-
fore, neither therapists nor patients have sufficient evidence to
fully rely on such solutions. The characteristics of selected
studies on the effects of mobile applications for PFMT in SUI
are gathered in Table 1. Further research is required [51, 52].
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Table 1. Characteristics of selected studies on the effects of mobile applications for PFMT in SUI

Reference Main objective Patients’ characteristic App functions Study description Outcome
Asklund et al. Assessment of 123 women with SUI, Data extraction PFMT 3 x daily The app group reported
2017 [47] the effectiveness min. 1 episode/week, for 3 months improvements in symp-
of PFMT with the T4t® > 6 months Educational features tom severity and in
mobile app for SUI (information about After 3 months: the condition-specific
VvS. no treatment 2 groups: PFM, SUI, risk factors | 2-day leakage diary quality of life
intervention group of SUI) and web-based
(app group) (n = 62), questionnaire with Higher training fre-
control group (n = 61) PEMT plan with follow-up questions | quency in intervention
graphic description on lifestyle, PFMT, | group vs. control group
for each exercise symptom severity, (daily training: 41.0%
) and condition-specific vs. 3.3%; weekly
Reminder quality of life training: 42.6%
Self-monitoring vs. 13.3%)
Patient satisfaction with
the app was ‘good’ or
‘very good’ in 96.7%
Hoffman et al. Evaluation of the 61 women with SUI As above Surveys with questions The proportion of
2017 [48] long-term effects 2-years after on symptom severity, women who felt they
of using a mobile app attending PFMT quality of life, medica- could contract their
to treat SUI with with the Tat® tion, use of local PFM correctly
a focus on PFMT mobile app [47] oestrogen therapy, increased from 30.4%
further treatments, at baseline to 67.4%
and incontinence at follow-up
protection products
The use of incontinence
protection products
decreased significantly
Araujo et al. Evaluation of the use 33 women with Dynamic sequence PFMT 2 x daily Adherence was higher
2020 [49] of a mobile device self-reported SUI of images on the app for 3 months in the app group 2

application (Diario
Saude) for the treat-
ment of Ul through

adherence to home
PFMT and its impact
on urinary symptoms

symptoms

2 groups: app group
(n =17) (PFMT with
the mobile app),
control group (n = 16)
(PFMT with written
instructions)

screen to follow

Music synchronized
with the contractions

Protocol program to
observe adherence

Reminder

Evaluation repeated
1, 2, and 3 months after
initial evaluation, con-
sisting of: question-
naires assessing urinary
symptoms, surface
electromyography,
and PFM examination
with the Modified
Oxford Scale

and 3 months
after PFMT

Vaginal symptoms,
quality of life, urinary
symptoms, and SUI
symptoms showed
improvement in both
groups, with no
difference between
the groups

Nystrom et al.
2022 [50]

Analysis of the factors
associated with
improvement among
app users

2153 women who
had completed self-
management with
the Tat® mobile app

Data extraction

Educational features
(information about
PFM, SUI, risk factors
of SUI)

PFMT plan with
graphic description
for each exercise

Reminder

Self-monitoring

3 months of self-
management via
the Tat® mobile app

After 3 months:
follow-up question-
naires about frequency
of training over the last
4 weeks, about app
usage since down-
loaded, and about
Ul symptoms

65.6% of participants
reported improvement
of Ul

Improvement was
associated with age,
frequency of PFMT,

and app use

PFM — pelvic floor muscles, PFMT — pelvic floor muscle training, SUI — stress urinary incontinence, Ul — urinary incontinence

The lack of validation mechanisms makes it difficult to
assess the applications’ compliance with medical knowledge,
and only the opinions of users provide the basis for evalu-
ating their effectiveness. This may be explained by the fact
that the vast majority of applications were developed for
commercial purposes [46]. One of such mobile applications,
available in the Polish language version, is PelviFly. It is one
of the most complex applications, which includes all the
features described above. It provides access to a database

of information about PFM, training plans, exercise history,
and workouts with all the results. The purchase of the full
package included direct communication with a selected spe-
cialist through the application, as well as the analysis of re-
sults and progress. However, there are no data on its effec-
tiveness, independent of those provided by the producer.

Nevertheless, mobile technologies seem to bring benefits
in terms of improving Ul symptoms, satisfaction, adherence,
and lowering the cost of therapy [53].
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Conclusions

SUl is a problem that affects many women, reducing their
quality of life. Therefore, it is very important to look for optimal
therapies with universal access. The effectiveness of training
with the use of mobile applications in SUI therapy requires
further research, but the reports so far seem promising. How-
ever, access to the applications may be hindered to a large
extent by the language barrier. To our best knowledge, the
number of applications for SUI patients available in the Polish
language version is small and there is no verification of their
compliance with scientific evidence. There is also a lack of
research on the effects of using mobile applications in the
field of urogynaecology. Nevertheless, the results of research
by foreign authors demonstrate a great potential in this area.
It is necessary to involve and cooperate with the scientific
community and information technology industry in order to
create areliable, safe tool that could be one of the therapeutic
options, widely available. It should be emphasized that training
with mobile applications can be a promising supplement to
traditional forms of therapy, but it should never replace visit-
ing a health care professional for the correct diagnosis and
instructions on how to conduct PFMT because improper
exercises may turn out not only ineffective, but also delete-
rious for the patient’s condition.
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