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Abstract

Background: Urinary incontinence (UI) may be defined as involuntary urine loss, which can be diagnosed
based on patient-reported measures and is a hygiene and social problem in those who have it, affecting their
quality of life negatively.
Objective: The study aimed to determine the effectiveness of distinct physiotherapy techniques used in the
treatment of UI in women through a systematic review of the existing literature. The scales and instruments
used for the assessment and follow-up of UI were described.
Methods: On searching the PubMed, Dialnet, PEDro, and SciELo databases, 16 articles, with information on
1220 patients that comply with the inclusion criteria and conform to the proposed objectives were obtained,
limiting the publication period to 2007–2016. The PRISMA statement was adopted.
Results: The ‘‘Pad Test’’ is a commonly used diagnostic test and bladder diaries on paper; the Oxford scale was
used in the assessment of pelvic floor muscle strength. Distinct protocols and techniques have been described in
the treatment of UI in women, namely, pelvic floor exercises, vaginal cones, biofeedback, and electro-
stimulation. Upon analysis of the content of the articles, the quality of the included clinical trials was deter-
mined using the PEDro scale.
Conclusions: Studies included in this work propose that physiotherapy treatment may improve UI, the patients’
quality of life, and social relations in women. It is necessary to establish group treatment protocols for women
with UI, supervised by a physiotherapist to reduce the financial burden incurred from this health problem.
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Introduction

Urinary incontinence (UI), according to the Inter-
national Continence Society, may be defined as the in-

voluntary loss of urine due to a pelvic floor dysfunction and
results in hygienic and social problems for those who have it;
it can be diagnosed based on patient-reported measures.1–3 It
is a major health problem that impacts the quality of life,
affecting 25% of the world population and up to 45% of the
female population in some countries.4–6

The prevalence of UI in middle-aged or elderly women
varies between 30% and 60% and increases with age.7

However, this incidence is not objective, given that some of
the affected women do not solicit professional assistance due

to embarrassment, ignorance regarding the existence of
possible treatments, or because they consider this to be a
natural process in aging or following childbirth. This may
result in UI being considered an underdiagnosed condi-
tion.8–10

The primary goal of UI interventions is to improve conti-
nence by reducing the frequency of UI episodes. Con-
servative and nonpharmacological interventions are mostly
preferred and the basis of UI management for patients with
mild UI. Among these conservative treatments and according
to the World Health Organization, physiotherapy is consid-
ered to be the first-line treatment in women with UI.9,11

Physiotherapy treatments for stress UI (SUI) include pel-
vic floor muscle training (PFMT), bladder training, habit
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retraining, lifestyle and behavioral therapy, and timed or
prompted voiding. Theoretically, it is considered that
strengthening the pelvic floor muscle (PFM) by specific
training would prevent SUI and pelvic organ prolapse.12

To ensure success, it is necessary to identify and initiate
early treatment following a complete and adequate assess-
ment.13 Pharmacological treatment also makes up a part of
conservative treatment and consists of taking drugs that favor
urinary continence (anticholinergic, muscle relaxant drugs,
etc.). In SUI, the use of local estrogens is effective, although
they are not usually prescribed as initial treatment due to their
adverse effects.7,14 Surgical treatment may be used in severe
cases of UI and when conservative treatment proves inef-
fective. Currently, the tension-free vaginal tape and trans-
obturator tape are used, which are simple, effective, and less
complicated techniques compared with the classical ones.7

There is no adequate evidence-based rationale indicating
which treatment or combination is a better choice for UI in
women, reducing resource use and time and avoiding extra
cost for added benefit or improved adherence. Thus, con-
siderable doubt exists about the real and potential therapeutic
effectiveness of the described physiotherapy treatments.
Therefore, there is a compelling need for a systematic review
of the existing trial-based evidence.15

The objective of this study was to describe the effective-
ness of the distinct physiotherapy techniques used in the
treatment of UI in women and the scales and instruments used
for the assessment and follow-up of UI, based on a systematic
scientific literature review.

Materials and Methods

A systematic review of the articles published over the past
10 years was conducted, from PubMed, Dialnet, PEDro and
SciELo databases, in February of 2017, according to the
PRISMA guidelines.16

The following inclusion criteria were used for the selection
of the articles:

! They contain the English keywords ‘‘urinary inconti-
nence,’’ ‘‘pelvic floor,’’ ‘‘physical therapy,’’ ‘‘conser-
vative treatment,’’ ‘‘Kegel exercises,’’ ‘‘biofeedback,’’
‘‘electrical stimulation,’’ and ‘‘rehabilitation/methods’’
and the Spanish keywords ‘‘incontinencia urinaria,’’
‘‘fisioterapia,’’ ‘‘disfunción suelo pélvico,’’ ‘‘trata-
miento conservador,’’ and ‘‘rehabilitación.’’ The
search strategy in the distinct databases is described in
Table 1.

! The articles were written in Spanish, English, or
French.

! The specific type of treatment techniques used for UI
should be described.

The exclusion criteria were as follows:

! Articles on male patients, children, and pregnant wo-
men or those with postpartum UI, those who had been
previously treated surgically, those having prolapse,
those taking medications for UI, or those with neuro-
logical illnesses.

! Articles referring to acupuncture or electroacupuncture
as treatment for UI (as acupuncture is not always
practiced by physiotherapist in all countries).

! Articles in which urine loss was not the main cause of
treatment.
! Systematic reviews.

A total of 612 articles were selected based on this search
strategy. They were analyzed based on the title and abstract
(Fig. 1).

After an initial screening of the studies that were consid-
ered to be potentially relevant (41 articles), an essential full-
text reading was carried out for the said studies, paying
special attention to the intervention used in each (population,
treatment type, number of sessions and duration, and other
factors). Finally, a total of 16 selected articles were found to
comply with the previously proposed criteria and be in line
with the objective proposed for this review. The quality of the
randomized controlled trials (RCTs) was assessed using the
PEDro scale.17

Results

The selected articles contain information on 1220 patients.
Table 2 includes a summary of the information, specifying
the study type and scales and instruments used for the as-
sessment and follow-up. In addition, treatment techniques
and study results are presented. The effects of treatments are
applicable to women with SUI or urge or mixed UI.

Considering the study types, 87.5% (n = 14) of the articles
were of experimental or quasiexperimental design,4,18–30 and
12.5% (n = 2) were of descriptive or observational de-
sign.31,32

The main treatment techniques were PFMT or Kegel ex-
ercises4,18–20,25–27,29,31,32 (program of repeated voluntary
PFM contraction),33 electrostimulation21,22,24,25,28,30,32

(to improve PFM or inhibit detrusor overactivity), bladder
training4,19,27 (to increase the time interval between voiding
and prompted voiding, which teaches dependent individuals
when and how to initiate their own toileting), and biofeed-
back21,23,30 (helpful for women who have difficulty isolating
their PFM during training).

In the studies that were included, distinct scales and in-
struments were used, such as the ‘‘Pad Test,’’21–26,31,32 one of
the most commonly used diagnostic tests, as it permits the
assessment of urine loss and of the outcomes of treatment.
This test involves weighing a dry pad that the patient wears
upon ingesting 500 mL of water within a period of 15 min-
utes. After half an hour, the patient should perform specific
tests (sitting and standing up 10 times or coughing forcefully
10 times). After completing these tests, the pad is reweighed
to determine urine loss.

Bladder diaries (on paper) were kept19,21,25,31 to record
aspects related to urination and urinary symptoms, obtaining
information on the frequency of urination, quantity and type
of liquids ingested, etc.

As for the assessment of PFM strength, the Oxford
scale18,25–27,29 was most often used. Moreover, in some
studies, a perineometer was used to measure the strength of
the voluntary contractions of the perineal muscle.22,26,28,32

To assess the repercussions of UI on a physical, psy-
chological, and social level, quality-of-life questionnaires,
such as the King’s Health Questionnaire (KHQ),23,24,26,27,30

International Consultation on Incontinence Questionnaire-Short
Form (ICIQ-SF),30 Incontinence Quality-of-Life Questionnaire
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(IQoLQ),4,24,25,29 and Incontinence Impact Questionnaire
(IIQ),19,29 were used.

To assess the symptoms and severity of the UI, in some
studies, the Urogenital Distress Inventory (UDI),29 Ques-
tionnaire for Urinary Incontinence Diagnosis (QUID),32 and
Australian Pelvic Floor Questionnaire (APFQ)18 were used.

The level of evidence of the included clinical trials was
assessed using the PEDro scale (Table 3).17 The quality of
most of the RCTs, assessed with the PEDro scale, was good,
in spite of the heterogeneity among studies; external validity
and randomization was adequate, participants were not ex-
cluded from the analysis of outcomes, and there was enough
statistical data to consider results as interpretable (criteria

10–11). On the other hand, criteria 5, 6, and 7 were not sat-
isfied in the majority of the studies: there was no blinding of
all the participating subjects, the therapists who administered
the therapy, or the assessors who measured at least one key
outcome.

Discussion

Over recent years, the number of studies on the phy-
siotherapeutic treatment of UI in women has significantly
increased, given that this has become an essential health
problem in a society that advocates quality of life and well-
being.34,35

Table 1. Distinct Database Search Strategies

Databases and search terms Results Selection

PubMed
1. ‘‘Pelvic floor’’ AND ‘‘physical therapy’’ AND ‘‘urinary incontinence’’ 1.026 Ong et al.18

Leong and Mok19

Tajiri et al.20

Terlikowski et al.21

Alves et al.22

Simard and Tu31

Huebner et al.23

Gilling et al.24

Castro et al.25

Eder32

2. ‘‘Urinary incontinence’’ AND ‘‘conservative treatment’’ 854
3. ‘‘Urinary incontinence’’ AND ‘‘electrical stimulation’’ 230

Dialnet
1. Urinary incontinence and physiotherapy 8 Nacimento-Correia et al.26

PEDro
1. Urinary incontinence AND physiotherapy 84 Pereira et al.27

Lamb et al.42. Urinary incontinence and (conservative treatment or physiotherapy) 22
3. Pelvic floor and physical therapy 11

Scielo
1. Pelvic floor and physical therapy 113 Knorst et al.28

Kashanian et al.29

Lorenzo Gómez et al.30
2. Urinary incontinence and biofeedback 69
3. Urinary incontinence and treatment 125
4. Dysfunction of pelvic floor and conservative treatment 89

FIG. 1. Phases used in the selection
of articles for the study.
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Most reviewed articles25–27,29 indicate that pelvic floor or
Kegel exercises are effective in treating PFM alteration and
do not have adverse effects, as previously indicated in an-
other systematic review.36 Shamliyan’s systematic review37

in 96 RCTs, 10 years ago, showed moderate levels of evi-
dence on PFMT and bladder training in the management of
UI; however, the effects of electrostimulation were incon-
sistent. In a review article, Ghaderi and Oskouei12 presented
interventions of physiotherapy that also included PFM ex-
ercise with or without biofeedback and/or electrostimulation
to improve the strength and coordination of this muscle,
stabilization exercises to strengthen abdominal and/or lumbar
muscles, and patient education with recommendations for
bladder and/or bowel training, fluid management, and diet
modification in women with SUI.

Nascimiento-Correia et al.26 reported an improvement in
urine loss and muscle strength, as well as quality of life. At
the end of the treatment, 60% of women had urinary conti-
nence, and it is suspected that some residual complaints re-
garding urine loss were probably due to insufficient treatment
time. Castro et al.25 assessed the strength of the PFM
in women subjected to group treatment with four distinct
protocols (Kegel exercises, electrostimulation, vaginal
cones, and control group). Although Kegel exercises, elec-
trostimulation, and vaginal cones proved effective for UI
treatment in comparison to the control group, muscle training
with Kegel exercises produced greater muscle strength. It
was also suggested that electrostimulation and vaginal cones
are interesting alternatives for women who are unable to
voluntarily contract their PFM. This has been corroborated
by Gilling et al.24 in a study that revealed that electro-
stimulation is no more effective than simulated treatment for
the control group; however, this may be beneficial to women
who are unable to correctly and voluntarily contract their
PFM.

Two studies used biofeedback devices in PFMT to treat
UI.18,29 Ong et al.18 reported that the use of biofeedback is a
good complement to pelvic floor exercises, allowing ap-
propriate contractions of the PFM; furthermore, it relies on a
small, portable device that is easy to clean and does not have
adverse effects. In their study, Kashanian et al.29 also re-
ferred to the use of biofeedback using a new device (Ke-
gelmaster), comparing isolated PFMT with combined

training with this device. However, the results of this study
do not reveal an increased effectiveness on UI from treat-
ment using this device, and some adverse effects were even
reported.

Leong and Mok19 suggested the effectiveness of a 12-week
physiotherapy program of progressive PFM and bladder
training. Knorst et al.28 suggested a training protocol that is
based on transvaginal electrostimulation and pelvic floor
exercises, demonstrating that satisfactory results may also be
obtained by conducting short and less frequent sessions.

Given that the pelvic floor is part of the so-called ‘‘man-
ometric abdominal cavity,’’ which is limited and shaped by
the pelvic diaphragm, thoracic diaphragm, lumbar spine, and
abdominal wall, all related to each other, Tajiri et al.20 pro-
posed transverse abdominal muscle contraction exercises
together with PFMT for the treatment of UI.

With respect to electrostimulation, Alves et al.22 proposed
two electrostimulation protocols (low and medium frequen-
cy) for the treatment of UI. Both protocols were effective,
generating an increase in perineal pressure and reducing ur-
ine losses and symptoms, but one limitation was that their
long-term effectiveness was not assessed. In contrast,
Huebner et al.23 compared PFMT using biofeedback with the
use of conventional or dynamic electrostimulation. After 12
weeks of follow-up, they concluded that, although some
improvement was found in UI in all cases, electrostimulation
did not reveal any benefits compared with isolated training of
the PFM with biofeedback. On the contrary, Eder32 proposed
the use of an electrostimulation device (EmbaGYN) in
combination with Kegel exercises, instead of using biofeed-
back, given that this device not only permits women to rec-
ognize the PFM, but also passively strengthens the said
muscle.

Various studies included in this review refer to the use of
biofeedback with electrostimulation.21,30 Lorenzo Gómez
et al.30 analyzed the results of UI treatment through bio-
feedback with surface electrodes without electrostimulation
as compared with the re-education of the PFM with vaginal
electrostimulation, concluding that both treatments are ef-
fective and harmless, although electrostimulation may cause
certain discomforts. Terlikowski et al.21 proposed the use of
transvaginal electrostimulation with biofeedback for the
treatment of SUI, creating a safe method that should be

Table 3. Summary of the Quality of the Randomized Clinical Trials Included in This Review Based
on the PEDro Scale

Item (PEDro scale) 1 2 3 4 5 6 7 8 9 10 11 Total score

Ong et al.18 X X N X N N N X X X X 7
Leong and Mok19 X X X X X N N X X X X 9
Tajiri et al.20 N X N X N N N X X X N 5
Terlikowski et al.21 X X N X X X X X X X X 10
Alves et al.22 X X N X N N N X X X N 6
Nascimiento-Correia et al.26 X X X X X N N X X X X 9
Huebner et al.23 X X N X N N N X X X N 6
Pereira et al.27 X X X X N N N X X X X 8
Kashanian et al.29 X X N X X N N N X X X 7
Lamb et al.4 X X X X N N X X X X N 8
Castro et al.25 X X X X X N X X X X N 9
Gilling et al.24 X X X X X X X X X X N 10

N, The criterion is not satisfied; X, The criterion is satisfied.
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carried out on a daily basis for 3–6 months to maintain im-
proved PFM strength.

In general, there is some controversy regarding the use
of group or individual treatment. Some of the articles cited
in this review propose that group treatment is a good option
and reduces health care costs due to this situation.25,26

Pereira et al.27 compared group and individual treatments,
both based on perineal muscle training, which were
equally effective as compared with no treatment, thus
concluding that quality group treatment protocols should
be established, at both a public and private level. Lamb
et al.4 also compared group and individual treatments,
revealing that, despite the embarrassment or fear that may
be experienced by women in the group treatment, there
were no differences in the results obtained regarding uri-
nary, psychological, and quality-of-life symptoms, with
similar assistance in both.

Treatment supervision by a physiotherapist and adequate
training to perform the exercises are fundamental,38 and this
is reflected in the results obtained and subsequent treatment
compliance, as indicated by Simard and Tu,31 and ensures
that good results are obtained for up to 5 years.

The limitations of this review are the sample of the in-
cluded studies, due to some of the studies performed having
specific limitations on enrollment (inclusion or exclusion
criteria); more studies are needed to provide more evident
and reliable results that may be extrapolated to the rest of the
population. The treatment protocols and results obtained in
these studies were heterogeneous, some of them being more
effective than others, based on a pretreatment assessment.
The participants in the analyzed studies were assessed at least
at the start and end of treatment, but an assessment of the
follow-up or the effects of the different techniques over the
long term were not reported for all of them.

Conclusions

This review is a synthesis of the distinct physiotherapy
protocols and techniques that are typically used for the
treatment of UI in women as PFMT, Kegel exercises,
electrostimulation, bladder training, and biofeedback. In the
included studies, all results obtained following application
of these techniques support conservative treatment as the
starting point for UI treatment in women, allowing phys-
iotherapy to play a preventive role in women with SUI.
Beforehand, it is necessary to conduct an individualized
assessment to determine, among other aspects, the con-
tractile capacity of the PFM in these women. Although this
systematic review supports the benefit of all the modalities
evaluated in the studies reviewed, practitioners should
continue to perform an expert assessment to find other un-
derlying problems that would be treated differently.
Sometimes, it is necessary to establish a combination of
various techniques to obtain more favorable long-term re-
sults. Despite substantial heterogeneity among studies, at-
tributable benefit for public health can be estimated due to
the existence of effective treatment options (protocols
consisting of education and supervised PFMT with palpa-
tion and behavioral therapy), and this information could be
used in clinical decision making regarding the management
of various types of UI, to improve the quality of life in
community-dwelling women.

This work attempts to provide information that promotes
the creation of individual and group treatment protocols for
women who have UI, supervised by a physiotherapist, which
may reduce the economic and social costs of this health
problem in our society. Furthermore, research should be
carried out on the long-term curative effects of the distinct
treatment techniques that are currently available.39
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corporan metaanálisis en red: PRISMA-NMA [The PRISMA
statement extension for systematic reviews incorporating
network meta-analysis: PRISMA-NMA]. Med Clin 2016;
147:262–266.

17. de Morton NA. The PEDro scale is a valid measure of the
methodological quality of clinical trials: A demographic
study. Aust J Physiother 2009;55:129–133.

18. Ong TA, Khong SY, Ng KL, et al. Using the vibrance kegel
device with pelvic floor muscle exercise for stress urinary
incontinence: A randomized controlled pilot study. Urology
2015;86:487–491.

19. Leong BS, Mok NW. Effectiveness of a new standardised
Urinary Continence Physiotherapy Programme for
community-dwelling older women in Hong Kong. Hong
Kong Med J 2015;21:30–7.

20. Tajiri K, Huo M, Maruyama H. Effects of co-contraction of
both transverse abdominal muscle and pelvic floor muscle
exercises for stress urinary incontinence: A randomized
controlled trial. J Phys Ther Sci 2014;26:1161–1163.

21. Terlikowski R, Dobrzycka B, Kinalski M, Kuryliszyn-
Moskal A, Terlikowski SJ. Transvaginal electrical stimu-
lation with surface-EMG biofeedback in managing stress
urinary incontinence in women of premenopausal age: A
double-blind, placebo-controlled, randomized clinical trial.
Int Urogynecol J 2013;24:1631–1638.

22. Alves PGJM, Nunes FR, Guirro ECO. Comparison between
two different neuromuscular electrical stimulation proto-
cols for the treatment of female stress urinary incontinence:
A randomized controlled trial. Rev Bras Fisioter 2011;15:
393–8.

23. Huebner M, Riegel K, Hinninghofen H, Wallwiener D,
Tunn R, Reisenauer C. Pelvic floor muscle training for
stress urinary incontinence: A randomized, controlled trial

comparing different conservative therapies. Physiother Res
Int 2011;16:133–40.

24. Gilling PJ, Wilson LC, Westenberg AM, et al. A double-
blind randomized controlled trial of electromagnetic stim-
ulation of the pelvic floor vs sham therapy in the treatment
of women with stress urinary incontinence. BJU Int 2009;
103:1386–1390.

25. Castro RA, Arruda RM, Zanetti MRD, Santos PD, Sartori
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Almerı́a 04120

Spain

E-mail: rocamora@ual.es
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