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ABSTRACT

Background of the study: Urinary
incontinence is a physically challenging and
socially incapacitating situation with a loss of
self-confidence. This study aims to narrate the
latest literature on the efficacy of novel
exercise-based techniques to treat stress
urinary incontinence except the traditional
exercise using Kegel’s method.

Methodology: The electronic searching was
done using Google Scholar, Cochrane Library,
PubMed, Science Direct, and BMC journals
for the latest available at least three articles,
including novel exercise regimes to treat stress
urinary incontinence. The included techniques
are Pilates, Paula Method, and the abdominal
Hypopressive exercise technique. All the

articles were analyzed, and their results are
compiled in tabulated form in this narrative
review.

Results: All the approaches like Pilates, Paula,
and Hypopressive abdominal exercises are
effective for the treatment of stress urinary
incontinence. None of the regimes was found
to be completely ineffective; however, the
range of usefulness may vary.

Conclusion: This study asserts the ideology of
inclusion of new therapies into clinical practice
keeping in mind their latest literature-based
evidence.

Keywords: Urinary incontinence, stress,
exercise movement techniques, female, urinary
incontinence epidemiology, pelvic floor.

Introduction

Urinary incontinence is a prevalent chronic illness affecting both males and females across the
globe. It is a physically debilitating and socially incapacitating situation with a loss of self-
confidence. Several large-scale studies have focused on the epidemiology of urinary incontinence
(UI) in women in Western countries. According to the National Health and Nutrition Examination
Study conducted on the data of the population residing in the United States, the prevalence of stress
urinary incontinence SUI) was 45.9% which was the highest among other subtypes®. Various large-
scale studies have also been conducted in Central and Eastern European countries. In this context,
the LUTS Poland survey concluded that the prevalence of urinary incontinence was 14.6-25.4%
among Polish adults aged > 40 years?. In Shanxi, China, the latest study was conducted to estimate
the prevalence of Stree Urinary incontinence in the adult female Chinese population and it was
around 33.5%°% The Asian female population differs from the Western population both
constitutionally and ethnically. A study focusing on the female population of Gulf countries
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described that the prevalence of Ul was assessed to be around 20.3% to 54.5%" .In another study
conducted on women residing in Riyadh, Saudi Arabia 47.5% of females were diagnosed with
Ul, of which 79% cases were eliciting SUI symptoms. This study also highlighted an important
factor that urinary incontinence can also have a vital impact on the religious acts and sexual
relationships of these women®.Due to the embarrassing nature of the problem, it is least reported
by females to doctors. In Punjab (Pakistan), an observational study estimated the prevalence of
Ul of any type in Pakistani women. They concluded that mixed urinary incontinence (MUI) was
most prevalent (64.45%); however, Stress Ul and Urge Ul came later with 29.59% and 5.96%,
respectively®.Stress urinary incontinence has distressed various aspects of life, such as
relationships, emotional health, sleep, work productivity, depression, and general health-related
quality of life (HRQOL)’. The International Continence Society (ICS) outlines urinary
incontinence (UI) as the patient complains of involuntary seepage or leakage of urine. & Stress
urinary incontinence (SUI) comes under the umbrella term of Urinary incontinence. It can be
further explained as the spontaneous loss of urine via the urethra specifically when the
intravesical pressure surpasses the maximum urethral pressure®. SUI is a highly treatable as well
as curable medical condition in some patients. There are many exercise-based interventions for
treating SUI, like pelvic floor muscle exercises (Kegels), the Pilates method, deep abdominal
muscle training, Hypopressive exercises, the Paula method, yoga training, and others. Among
these techniques, Kegels has the most robust evidence of its effectiveness'®. Kegels, or pelvic
floor muscle training, was first proposed in 1948 by an American gynecologist named Arnold
Henry Kegel. Later, this technique was named after him. Kegel proved the effects of regular and
precise pelvic floor muscle training by conducting a trial of 500 patients, of which around 84%
were cured of urinary incontinence!l. This is now further confirmed by many clinical trials that
have evaluated the effectiveness of Kegels on urinary incontinence. There is an agreement that
pelvic floor training must be a first-line treatment regime for stress and mixed urinary
incontinence'?. The pelvic floor muscle training is found to be more efficient if this regime is
followed on a regular and intensive basis; also, the training must be acutely supervised and
closely followed up by the trainer'®. Although there is vital evidence in favor of pelvic floor
training, there is still a growing interest among researchers to find alternative treatment regimens
to treat stress urinary incontinence like the Pilates method, deep abdominal muscle training or
Hypopressive exercises, Paula method, yoga training, and others. If it is being observed over the
past many years that no significant advances have been made in the field of Physiotherapy for
most of the diseases related to gynecological rehabilitation. But at the same time, some new
theories have been proposed, and some latest modalities have been introduced in the clinics.
Although patient care is being improved yet, there is a lack of evidence-based practice, especially
in Asian countries like Pakistan. All of these techniques are being used worldwide but with a low
level of evidence for their effectiveness®® .In Pakistan, due to a lack of awareness and resources,
these techniques are not commonly in practice, and pelvic floor muscle training is the only
reliable regime yet. But the currently available literature featuring these new therapies looks
promising and may prove them as alternatives to pelvic floor muscle training. So, it is time to
explore new prospects for gynecological rehabilitation in Pakistan so that every patient can get
an enhanced quality of life. This short review aims to present all the latest available evidence regarding
exercise-based physiotherapy techniques to treat stress urinary incontinence for females except Kegels
exercises. According to author’s knowledge, there is no previous study being done on these specific
techniques. This is important to mention that this study does not intend to compare the treatment
strategies, still, it will provide currently available literature about the efficacy of these new therapies. So,
physical therapists and clinicians will be able to propose a better treatment regime for urinary incontinence
for their patients.
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Methodology

The relevant studies and clinical trials were searched specifically investigating alternative
exercise regimes like the Pilates method, deep abdominal muscle training or Hypopressive
exercises, Paula method, and yoga training for adult females suffering from stress urinary
incontinence. The electronic database; Google Scholar, the Cochrane Library, PubMed, Science
Direct, and BMC journals were used for the literature search. The period for the literature search
expanded from January 2022 to August 2022. In this review study, the randomized clinical trials
were included if they were studying the Pilates method, deep abdominal muscle training or
Hypopressive exercises, Paula method, and yoga training techniques other than Kegels. In this
context, at least two latest available pieces of evidence were included regarding each treatment
regime. While the trials investigating the pregnant, immediate post-partum females and females
complaining of urge urinary incontinence were excluded. This is important to mention that this
study does not intend to compare the treatment strategies, still, it will provide currently available
literature about the efficacy of these new therapies. All the included studies are also presented in
tabulated form so that it will be easy for the reader to extract the information. The treatment
regimens that are included in this review are now shortly described here under these headings to
understand their contextual facts and mechanism of action.

Exercise-Based Techniques:

Pilates Method:

Joseph Pilates was a German physical trainer who invented the Pilates exercise program. In his
early life, he suffered from multiple diseases that resulted in muscular weaknesses. So, he took
it as a challenge and dedicated his life to becoming physically stronger and promoting this idea
of fitness. He introduced this ideology of Pilates for physical and mental fitness and named this
technique “Contrology”. The concept of Pilates is about coordinating body and mind through
controlled movements. This program relies on eight principles; control, accuracy, breathing,
awareness, isolation, centering, movement, and routine. The recommended Pilates exercises plan
emphasizes breathing and the stimulation of the deep stabilizers of the trunk that is completely
synchronizing with the pelvic floor muscles (PFM). It is said that Pilates plays a pivotal role in
the enhancement of the “POWER HOUSE" of the body, which is considered as the abdomen,
back, and PFM. In recent years, Pilates has become popular as a technigue to attain strength,
flexibility, and mind-body wellness and awareness®®. Due to the increasing interest in this novel
approach, there is a need for a scientific context for its application in regular clinical practice. A
study conducted by Nightingale et al. (2020) concluded that pelvic floor muscles demonstrate a
higher level of electromyographic activity (EMG) when held in modified Pilates positions®®. A
quasi-experimental trial was carried out to investigate the effect of clinical Pilates on the quality
of life of older women in Portugal. It was concluded that clinical Pilates sessions held in the form
of classes had a better impact on their self-efficacy and health condition!’. Another fascinating
study was conducted on Korean females, which technically verified the clinical benefits of
Pilates. The researchers used a novel scientific method called Metabolomics. This is a
comprehensive study of metabolical changes that occurred at the cellular level with physical
activities such as Pilates. They assigned 29 subjects into three groups, Ul group with Pilates
(UIP, n=13), Ul group with no Pilates (UINP, n=8), and control group (Control, n=8),
respectively. The experiment was performed for eight weeks, and plasma samples were taken
pre-and post-intervention; also ultrasonography was performed to evaluate the functional
changes in pelvic floor musculature. The authors concluded that this novel approach can facilitate
the practical outcome of PFM as well as the enhancement of metabolic features of these muscles.
18 In recent research articles, various approaches to performing Pilates were compared to know
which maneuver is more effective for treating SUI. A clinical trial exhibited by Lee et al. (2021)
compared two methods of Pilates; one was Oov-based Pilates, and the other was mat-based
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Pilates along with the symptomatic control group. The outcome parameters were the functional
movement of PFM, the thickness of abdominal muscles, and the clinical score of lower urinary
tract symptoms (LUTS). The study concluded that Oov-based Pilates was superior to the other
regimes in terms of quantitative quality of abdominal muscle thickness and functional mobility
of pelvic floor muscles. These parameters show that the severity of symptoms related to Ul, like
voiding and discomfort, was reduced®®. Another pilot study compared the efficacy of Pilates and
the standard physiotherapy approach. This study used a more holistic approach to Pilates called
modified Pilates (MP) because urinary incontinence is not only limited to physical symptoms but
also affects the social and mental capacity of the affected person. Seventy-three patients were
randomly assigned to an interventional (Modified Pilates) group and a control (standard
Physiotherapy) group. The participants were assessed based on their quality of life, confidence,
and self-reporting of urinary incontinence. Post-intervention analysis showed that the MP group
manifested a wide range of benefits including, better self-esteem, improved quality of life, and
decreased disconcert. This study also proposed the feasibility of a large-scale randomized clinical
trial®®,
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First author/yeal No of Type of Study Aim of study Interventions Outcome measures Results
participants
Nightingale G. 20 Pilot, Quasi-  To assess the The subject performed The MAPLe® device  Modified Pilates
(2021)16 experimental  efficacy of contractions in was used to estimate  exercises can induce
design modified Pilates positions i.e. Lying,  the electromyographic higher EMG activity
exercises on PFM standing, kneeling, etc. (EMG) activity of of PFM showing
action in women  during rest, contractior PFM. stronger muscle
& Valsalva periods (5- contraction,
sec of the active perioc especially during
followed by 5-sec rest) Plank (p <0.0001) &
Core (p=0.0008)
positions
Santos PC 60 Quasi- To evaluate the  The experimental Modified Oxford scale, Participants showed
(2018)Y7 experimental  impact of a group performed a Broome Self-Efficacy improved
study clinical Pilates Clinical Pilates sessior Scale, Quality of Life  functionality of PFN
exercise-based  for 60 min twice a using the Ditrovie Scale (p <0.001) and were
plan on the QoL  week for ten weeks. more satisfied with
of women with  The control group had their life (P <0.001)
SUI and no intervention.
perception of
contraction of
PFM
Kang G. 29 Pilot, To check the The interventional Mass spectrometry to  The functionality of
(2021)8 Randomized  effectiveness of  group had a 1-hour analyze plasma PFM and certain
controlled trial Pilates on urinary Oov Pilates program  samples, metabolites
incontinence in  for 8 weeks, thrice Ultrasonography to (p <0.001) were
females usinga  weekly. assess PFM raised in the Pilates
metabolomics The control group had functionality group which depicts
approach no exercise plan. the increased
contractility of PFM
and improved
continence.
Lee H. 53 Randomized  To find the Participants in Pilates Bristol Female Lower Pilates with Oov car
(2021)° controlled trial effectiveness of  (Oov and Mat-based) Urinary Tract be a more effective
Pilates training  groups performed Symptoms (BFLUTS) intervention to
using Oov or mat exercises for 10-20 questionnaire to assess improve abdominal
on the difference reps for 2-6 sets. Each voiding-related thickness (P<0.05)
in Abdominal set with 30-s rest. This symptoms, and PFM
thickness, PFM  regime continued for  Ultrasonography functionality as well
function, and 60-min thrice a week as symptoms related
LUTS score coun for 8 weeks to voiding and
discomfort.
(P<0.005)
Lausen A. 73 Pilot, To compare the  The experimental Symptom Severity The experimental
(2018)% Randomized  effectiveness of  group attended 1-hour Index (SSI), group showed

controlled trial

Modified Pilates
and standard
physiotherapy
regime

group classes of

Modified Pilates (Oov

and mat-based) for 6
weeks along with

standard physiotherapy

and the control group
had standard
physiotherapy alone.

Incontinence Quality of
Life Questionnaire (1-
QOL), Rosenberg Self-

Esteem Scale (RSE)

improved self-
confidence
(p=0.032), and less
disturbance in daily
activities (p=0.025).

Table 1: Key Evidence for Pilates Method
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Deep Abdominal Hypopressive Training:

Contraction of deep abdominal muscles may help to co-contract the pelvic floor musculature. This
hypothesis leads to the ideology that combined contraction of the pelvic muscles and deep
abdominals may be more effective than specific pelvic floor training to enhance continence. In a
study, conducted by Ghroubi et al., this hypothesis was affirmed in a trial which concluded that the
pelvic floor and abdominals work synergistically, and there is a positive correlation between them.
It was also concluded through these findings that SUI cannot be attributed entirely too pelvic floor
weakness but abdominals also play their role?!. This phenomenon was further emphasized by the
results of another trial that concluded that abdominal muscle rehabilitation could be beneficial for
the training of pelvic floor musculature??. A recent prospective study was conducted to compare the
efficacy of Hypopressive exercises (HE) and pelvic floor muscle training, which is considered the
gold standard for treating pelvic floor dysfunction (PFD). It was a parallel-group clinical trial with
a 3-armed structure. The female subjects (n=94) with PFD were recruited for Hypopressive exercises
(n=31), PFMT (n=32) and both (n=31). The study concluded that all the groups showed significant
improvements from baseline data. None of the groups was superior to the other, and all three
interventions reduced the PFD symptoms and improved the quality of life. And this improvement
lasted both in the short and long term?®. A single-blinded randomized trial was performed on
symptomatic females with SUI to compare abdominal hypopressive and pelvic floor training.
According to the post-intervention analysis, both groups showed improvements in the function of
PFM and quality of life. However, the statistical values were more in favor of the pelvic floor training
group when all the outcome measures were collectively observed®* . In another study, Kamel et al.
(2013) conducted a study that compared abdominal and pelvic floor training to treat mild SUI. In
this study, a total of thirty obese females with mild SUI were randomly allocated to 2 groups: the
pelvic floor exercise (PF) group and the abdominal exercise (ABD) group. This study revealed that
12 weeks of specified abdominal training followed by improvised leak point and vaginal pressure,
was superior over PFMT%,
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First No of Type of Aim of study Interventions Outcome measures Results
author/year participants  Study
Navarro- 94 Randomized To compare the ntractions (10-s) of PFM and Pelvic Floor Impact  All three groups
Brazalez B. controlled  effectiveness of g hypopressive postures (5-1( Questionnaire Short  exhibited
(2020)% Trial a Hypopressive Form (PFIQ-7), improvement in
exercise (HE) Pelvic Floor Distress PFM functionality
plan, PFMT and Inventory Short and strength with
a combination of Form (PFDI-20), no significant
both regimes Manometry, difference between
Dynamometry groups (p=0.91)
Jose-Vaz 90 Randomized To compare the Inthe AHT group, International Urine leakage
(2020)% controlled  efficacy of participants underwent 12  Consultation on episodes were
Trial abdominal weeks (3 phases of 4 weeks Incontinence reduced in both
hypopressive of supervised training. The Questionnaire-Short  groups with effect
technique (AHT) protocol followed 50-min 01 Form (ICIQ-SF), 7-  size=0.94. ICIQ-
and pelvic floor  training with 3-min interval: day bladder diary, SF scoring was
muscle training  using various positions. In  Modified Oxford increased for both
for SUI the PFMT group, three sets grading System, techniques with
of 8-12 near maximum Manometry effect size=1.04
contractions of PFM (hold and manometry
for 6-sec with 1-min also showed a
interval between sets) similar trend with
effect size=1.15.
All three values ar¢
in favor of the
PFM Group
Kamel 30 Randomized To assess the The abdominal Leak point pressure  Vaginal pressure
(2013)% controlled  benefits of Hypopressive group (LPP), Vaginal was increased in
Trial abdominal received strength training  pressure, Waist hip  both AHT and
hypopressive exercises plan for internal  ratio (WHR) PFM groups.
technique (AHT) obliqus muscles and (p<0.0001 and
and pelvic floor  transversus abdominus p<0.021

training in obese specifically. The PFMT

females with milc group underwent strength

SUI training of PFM. Both
regimes followed 3
sessions/week for 12 weeks
followed by a three-week
follow-up.

respectively. Leak
point pressure also
shows a similar
trend with p<0.001
and p<0.008
respectively. AHT
was found to have
a superior effect as
compared to the
PFM group.

Table 2: Key Evidence for Deep Abdominal Hypopressive Training
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Paula Method:

Paula Garbourg (1907-2004), the developer of the Paula method or ring muscle method, was born
in Germany. At the age of 35, an illness confined her to a wheelchair. This disability encouraged her
to decide that she would not give up on the situation. She devised and practiced this method on her
own body, and she started to recover from that sickness and disability. Later on, it was proved
effective through clinical trials in many orthopedic issues. The working theory behind the Paula
method is that all the sphincters of the body act synchronously. While training the ring musculature
of the mouth, eyes, or nose, will result in improving the strength and co-contraction of pelvic floor
musculature®®,

Among the clinical trials, one was performed by Liebergall-Wischnitzer in Israel, which evaluated
the efficacy of the Paula method for stress incontinence and observed its effects on sexual functions
and quality of life. The intervention consisted of 2 exercise regimens, i.e. the Paula method
performed for 12 weeks and PFMT for 12 weeks of group sessions once a week, for four weeks.
This RCT demonstrated that both the interventions manifested improvement of all outcome
measures, no significant difference was found between groups?’. The follow-up study for the same
trial was done six months later to estimate the long-term effectiveness of the Paula method. There
was no significant deterioration in SUI symptoms; in fact, the Paula group achieved a lower
frequency of urinary leakage episodes than PFMT. However, the authors recommended the
clarification of exercise regime duration and the generalization of exercise programs for females .
Another study further supported the efficacy of these circular muscle exercises for the treatment of
Ul in female patients of Multiple sclerosis. A total of 12 participants completed this pilot clinical
trial and demonstrated a significant reduction in the ICIQ-SF score as a post-intervention result.
However, regarding sexual functionality and quality of life (QoL), there were no significant changes
before and after the intervention? (Table 3).
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First No of Type of Aim of study Interventions Outcome Results
author/year participants Study measures
Liebergall-  Women with Randomized Tocompare  Subjectsin Paula Urinary Sexual function
Wischnitzer  SUI (n=126) controlled the Group performed Incontinence (SF) score was
(2012)7 clinical trial ~ effectiveness contractionand  Sexual improved in
of PFMT and relaxation Questionnaire, both groups
Paula's methoc exercises of 1-hour pad test, (Paula, p=0.01;
to treat SUI eyelids, upper lip Incontinence PFMT, p=0.05).
and nose, and Quality of Life QoL scores
levator Ani Questionnaire  were also
muscle alone (45- significantly
min individual increased in
session per week both (Paula,
forl12-weeks). In p<0.001;
the PEFMT Group, PFMT,
muscles were p=<0.001)
contracted and groups with no
relaxed (12 weeks significant
of group sessions, difference
once a week/30 between groups
min)
Liebergall- ~ Women with Randomized To assessthe Paula Group=12 Telephonic The frequency
Wischnitzer  SUI (n =143) controlled long-term sessions, one interviews basec of incontinence
(2013)% clinical trial;  efficacy of session/week for on perception  episodes was
follow-up Paula's 45-min and home about urine loss, reported less in
study exercise plan for 45-min  adherence to Paula as
method as PFMT Group=6 exercise regime compared to
compared to  sessions, 12 PFMT (p=0.03)
pelvic floor  weeks for 30 min Exercise
muscle and home plan for adherence was
training 15-min observed in bott
groups (p=0.08)
Liebergall-  Women with A pilot To find out Patients received Urinary A significant
Wischnitzer  diagnosed clinical trial ~ whether 45-mins of Paula’s Incontinence reduction in Ul
(2020)° Multiple with pre-post Paula's methoc exercises for Short Form was noticed
Sclerosis (MS' design is an effective group training (IC1Q-SF), among patients
and SUI intervention  sessions per week International (IC1Q-SF) pre-
(n=12) for SUI in for 12 weeks. Consultation on post
patients with Incontinence intervention
MS Questionnaire  (p=0.017)
There was no
significant

difference for
other
questionnaires

Table 3: Key Evidence for Paula's Method

Discussion
Stress urinary incontinence is a prevailing condition among females all over the world that has a
massive impact on their social, emotional, economic, and physical aspects of life. Although various
treatment options are available for urinary incontinence, still it is imperative to know which of them
is considered a Gold standard. The most effective and safest treatment option is pelvic floor muscle
training as per the clinical trials and evidence. Dumoulin et al. indicated in their study that PFMT
has grade-A-level evidence of its effectiveness, and there is mutual consensus that pelvic floor
training should be the first-line treatment method for mixed and stress UI*°. Despite the strong
evidence of its efficacy, authors are still struggling to treasure more novel approaches to treat urinary
incontinence. In this context, the present study is a short appraisal of currently available evidence
for the latest therapies for females diagnosed with SUI. The exercise-based approaches included in
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this study are Pilates, Deep abdominal training, and the Paula method. The author tried to present an
overview of some new therapies to acknowledge the latest available literature, still, this study does
not intend to make comparisons or critical appreciation to any of the studies included. All the trials
describe each approach that is included in this study, whether this technique is effective or not
according to the newest presented evidence. However, there is a model which demonstrates that
novel interventions are not usually practiced in clinics unless these have been proven as an efficient
approach in randomized clinical trials. It will stifle ideas, innovation, and further developmental
progressL.With this background, a systematic review was presented in which they provided an
agenda of how novel therapies are being included in regular clinical practice. They constructed a
three-phased protocol which included the phases of development, testing, and dissemination or
refinement® . In the same perspective, Bo, Kari, et al. evaluated many new therapies according to
this 3-phase protocol, which treatment technique falls in which phase. They concluded that breathing
exercises, yoga, Tai Chi, posture correction, and fitness coaching are still in the developmental stage.
So, according to their observation, there were not sufficient suggestions in support of strong evidence
that alternative exercise programs can also play a role in the reduction of urinary leakage in women
with SUI. As a conclusive statement, alternative exercise protocols should not still be recommended
as a joint clinical practice for treating women diagnosed with SUI.

Conclusion

In conclusion, this study presents the ideology of inclusion of novel therapy approaches into regular
clinical practice based on their latest literature-based evidence. All the approaches like Pilates, Paula,
and Hypopressive training have been shown to have a positive impact on the treatment of stress
urinary incontinence. No one technique was found to be completely ineffective; however, the range
of usefulness may vary. There is also a necessity to conduct more trials as many methods are not
repetitively tested under clinical trials. A minimal number of studies are available for techniques like
Paula, the Yoga method, or many other interventions. So, we need to expand the clinical trial
dimensions so that we can come out with better treatment options that will be equally beneficial for
the patient and the clinician.
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