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BACKGROUND
         Urinary incontinence (UI) is clinically defined by 
the International Continence Society (ICS) as 
involuntary urine loss(1). Currently, UI is considered 
a public health issue worldwide, considering that the 
prevalence in women is quite high, requiring 
attention from health professionals. According to the 
Brazilian Society of Urology (SBU), UI affects more 
than 10 million people in the country, being a 
problem twice as common in women, and after 
menopause, about 35% of women have some 
degree of dysfunction(2). 
         It is estimated that only one in four women with 
symptoms of urinary loss seek medical help, even if 
it affects the quality of life devastatingly(3-5). 
Therefore, UI ends up being underdiagnosed and 
undertreated(6). The causes that lead to stress 
urinary incontinence (SUI) may be due to intrinsic 
sphincter deficiency of the urethra and hypermobility 
of the bladder neck. The intrinsic sphincter 
deficiency of the urethra occurs due to a failure in 
the mechanism of coaptation or urethral closure, 
whereas the hypermobility of the bladder neck 
comes from a change in the urethrovesical junction 
during the increase in intra-abdominal pressure(7-9).   
Pilates method has stood out with beneficial effects 
in increasing the contractility and pressure of the 
pelvic floor muscles in young, climacteric women 
and also elderly women with pelvic floor muscle 

disorders(10,11). Because it is a method composed of 
exercises that involve isotonic contractions 
(concentric and eccentric) and, mainly, isometric of 
the abdominal, transversus abdominis, multifidus 
and pelvic floor muscles (PFM), which are 
responsible for the static and dynamic stabilization 
of the body. It is believed that this method can 
produce a significant increase in the contractility of 
this musculature, being an alternative for the 
treatment and prevention of PFM dysfunctions(12,13). 
         Additionally, manual therapies are presented 
as another alternative to complementary UI therapy. 
Used for musculoskeletal rebalancing, the joint and 
soft tissue manipulations and mobilizations present 
in manual therapies are an additional benefit to 
women with SUI, which can then enhance body and 
pelvic awareness, alignment and improvement of 
pelvic mobility acquired with Pilates(14). Therefore, 
the objective of this study was to evaluate the effects 
of the Pilates method associated with Manual 
Therapy in women with urinary incontinence. 

 
 

METHODS  
        This is a randomized, controlled, longitudinal 
case study with a quantitative approach to the data, 
carried out at Universidade Anhembi Morumbi da 
cidade de São Paulo (SP), Brazil, 
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ABSTRACT 
Background: Urinary incontinence (UI) is clinically defined by the International Continence Society as involuntary urine loss. Currently, UI is 

considered a public health issue worldwide, considering that the prevalence in women is quite high, requiring attention from health 
professionals. Objective: To evaluate the effects of the Pilates method associated with Manual Therapy in women with UI. Methods: It was 
performed a randomized, controlled, longitudinal clinical trial with a quantitative approach of the data. 14 female participants were evaluated, 

aged 20 to 55 years and who had presented episodes of urinary loss in the last months. The following evaluations were carried out: anamnesis, 
evaluation of urogynecological history, application of the King’s Health Questionnaire and PERFECT test. After all the evaluations, half of the 
volunteers received treatment for urinary incontinence through a physical therapy approach that includes the Pilates method associated with 

Manual Therapies (GPT), and the other half received treatment using only the Pilates method (GP). Results: Both groups showed increased 
PFM strength, being GPT (p = 0.04) and GP (p = 0.00); increased resistance, being GPT (p = 0.02) and GP (p = 0.01); and the contraction of 
fibers, being GPT (p = 0.04) and GP (p = 0.02). In the GPT there was a decrease in the severity measures (p = 0.01); disappearance of 

nocturia (p = 0.04); decreased symptoms of SUI (p = 0.02); and bladder pain (p = 0.04). In the GP, there was a significant improvement in the 
perception of health (p = 0.00); decreased UI impact on the participant's life (p = 0.02); the influence of UI on emotions (p = 0.00); symptoms 
of overactive bladder (p = 0.01); and the SUI (p = 0.00). Conclusion: Both treatment protocols decrease episodes of leakage of urine when 

there is an increase in intra-abdominal pressure, increase the PFM strength, endurance and number of fast contractions, and the quality of 
life of women with UI.  However, only the group that received only the Pilates protocol showed an increase in repetitions of  slow contraction. 
Keywords: Physiotherapy; Women's Health; Urinary Incontinence; Pelvic Floor; Pilates; Manual Therapies. 
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with the data collected by the researcher at the 
Integrated Health Center of the University from 
October to November 2019. Fourteen female 
volunteers, aged between 20 and 55 years, 
participated in this study, who presented 
complaints, symptoms and/or reports of urinary 
loss, without functional limitations that prevent 
physical activity. The study excluded women who 
were menopausal, diabetic, who used diuretic 
drugs, benzodiazepines or any other that alters the 
neurophysiology of urination, who present acute 
neurological signs, musculoskeletal pathologies 
that prevented the performance of exercises. 
 
Procedures 
       The volunteers underwent a general physical 
evaluation and answered the King’s Health 
Questionnaire (KHQ), a test that assesses quality 
of life in urinary incontinence. Participants who met 
all the inclusion criteria and agreed to participate in 
the study were subjected to the PERFECT pelvic 
functionality test. Randomization was performed 
using sealed envelopes and the sample was 
divided into two groups of 7 participants:  
 
PTG: Pilates group associated with manual 
therapy, consisting of 20 minutes of the manual 
therapy protocol used by Oliveira et al.(15), and after 
that, 40 minutes of pelvic floor awareness 
exercises and Pilates protocol used by Souza et al. 
(15). 
PG: Pilates Group, which performed 40 minutes of 
pelvic floor awareness exercises and Pilates 
method exercises used by Souza et al.(12).  
 
        Both groups were submitted to 10 sessions. 
The data were organized in spreadsheets on the 
Microsoft Office Excel 2010 software, submitted to 
the Student test with a 95% confidence interval 
and p <0.05 significance and the results were 
analyzed quantitatively and presented in tables 
and graphs. 

 
 
RESULTS 
       The clinical and physical characteristics of the 
PTG and PG groups are shown in Table 1. The 
groups were similar in terms of gender, age, body 
mass index (BMI), type of UI, length of complaint 
of the participant, previous pelvic physiotherapy 
treatment, comorbidities, number of pregnancies, 
type of delivery, number of daily protective pads 
used and the practice of regular physical exercise. 
 

Table 1.  Clinical and physical characteristics of 

the pre-intervention groups.  
 

  
PTG PG 

(n=7) (n=7) 

Age (years) 35±4.04 37.1±5.1 
BMI (kg/m²) 27.5±2.5 24.9±1.6 
Type of IU     
IUE (6) 85.7%  (5) 71.4%  
IUM (1) 14.2%  (2) 28.5%  
Complaint time 
(months) 

25.7±15.8 15.4±3.1 

Previous 
physiotherapy     
No (5) 71.4%  (5) 71.4%  
Yes (2) 28.5%  (2) 28.5%  
Comorbidities     
Allergic Rhinitis (2) 28.5%  (3) 42.8%  
Asthma  - (1) 14.2% 
Intestinal 
Constipation 

(2) 28.5%  
(2) 28.5 %  

Pregnancy (nº) 1±0.53 1±0.4 
Types of birth     
normal birth 
(with 
episiotomy) 

(1) 14.2%  (1) 14.2%  

cesarean (2) 28.5% (3) 42.8%  
none (4) 57.1%  (3) 42.8%  
Tampon per day 2.4±1.06 2.4±0.7 
Regular physical 
exercise 
practitioner     
Yes (6) 85.7%  (4) 57.1%  
No (1) 14.2% (3) 42.8% 

*Note: PTG = Pilates group associated with manual therapy; PG = 
Pilates group; BMI = Body mass index; UI = urinary incontinence; SUI: 

stress urinary incontinence. 

 

        Figure 1 shows when urinary losses occurred 
before and after intervention with the manual 
therapy and Pilates protocols in the PTG. 

 
Figure 1.  Pilates group associated pre and post 

intervention. 
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        Figure 2 shows the moments when urine 
leakage occurred in the pre and post 
intervention periods of the GP. 
 

 

 
Figure 2. Pilates group pre and post 

intervention. 

 
        Regarding the improvement of pelvic 
functionality, assessed through the PERFECT 
test, there was a significant difference for the two 
groups in different variables, as shown in Table 
2. Both groups showed an increase in the PFM 
strength, being PTG (p = 0.04) and PG (p = 
0.00); both groups showed an increase in 
resistance, being PTG (p = 0.02) and PG (p = 
0.01); only the PG showed an increase in the 
variable R repetitions (p = 0.00); both had 
improvement in the contraction of fibers, being 
PTG (p = 0.04) and PG (p = 0.02). 
 
Table 2. PERFECT test to evaluate the 

functionality of PFM pre and post protocol of the 
Pilates method associated with manual therapy 
and isolated Pilates method. 
 

  PTG PG 

  (n = 7) (n = 7) 

  Pre Post Pre Post 

P 2.7±0.3 3.4±0.4* 3.1±0.2 4.2±0.3* 

E 2±0.3 5±1* 2.7±0.3 5.4±0.7* 

R 6.5±0.7 7±0.7 4.4±0.5 6.4±0.3* 

F 7.1±0.7 8.5±0.8* 6.2±0.7 8.7±0.5* 
*Note: P= power; E= endurance; R= repetitions; F= fast. 

*Significant difference (p<0.05) vs pre. 

 
         The data regarding quality of life assessed 
through the King’s Health Questionnaire in the 
pre and post intervention periods are described 
in Table 3. In the PTG there was significance in 

the measures of severity, which was reduced (p 
= 0.01); disappearance of nocturia (p = 0.04); 
decreased symptoms of SUI (p = 0.02); 
decreased bladder pain (p = 0.04); and the total 
value of the test (p = 0.03). In the PG, there was 
a significant improvement in the perception of 
health (p = 0.00); decreased UI impact on the 
participant's life (p = 0.02); decreased of the UI 
influence on emotions (p = 0.00); decreased 
symptoms of overactive bladder (p = 0.01); 
decrease in SUI (p = 0.00); and there was 
relevance in the total test value for this group (p 
= 0.00). 

 
Table 3. Assessment of the quality of life by the 

King’s Health Questionnaire - KHQ of the PTG 
and PG pre and post intervention. 
 

          PTG       PG 
         (n = 7)     (n = 7) 
  Pre Post Pre Post 
Perception 
of health 

3.4±0.
2 

2.7±0.
3 

3.4±0.
2 

2±0.2* 

UI impact 
2.7±0.
3 

2.5±0.
1 

2.8±0.
3 

1.2±0.
2* 

Performanc
e limitations 

4±0.6 3±0.3 3±0.1 
2.2±0.
2 

Physical 
limitations 

4±0.3 
3.1±0.
3 

3.1±0.
5 

2.4±0.
2 

Social 
limitations 

2.7±0.
4 

2.2±0.
1 

2.1±0.
2 

2.1±0.
1 

Personal 
relationships 

3.7±1.
1 

3±0.5 
2.5±0.
7 

2.2±0.
3 

Emotions 
6.7±0.
8 

4.7±0.
5 

4.8±0.
4 

3±0.2* 

Sleep/mood 
3.14±0
.4 

3.4±0.
4 

2.8±0.
4 

2.2±0.
1 

Severity 
measures 

8.5±1.
1 

5±0.5* 
8.2±0.
9 

5.4±0.
8 

Frequency 2±0.3 
1.8±0.
4 

2±0.3 2±0.3 

Nocturia 
0.7±0.
2 

0±0* 
0.5±0.
2 

0.5±0.
2 

UUI 
0.8±0.
2 

0.5±0.
2 

1±0.3 
0.5±0.
2 

Overactive 
bladder 

0.8±0.
2 

0.2±0.
1 

1±0.3 0±0* 

SUI 
2.4±0.
3 

1.1±0.
2* 

2.7±0.
1 

0.7±0.
2* 

Nocturnal 
Enuresis 

0.5±0.
2 

0±0 0±0 0±0 

UI in the 
sexual 
intercourse 

0.2±0.
1 

0±0 
0.1±0.
1 

0±0 

Urinary 
infection 

0.5±0.
4 

0.1±0.
1 

0.4±0.
2 

0±0 

Bladder pain 
0.8±0.
3 

0.1±0.
1* 

0.5±0.
2 

0±0 

Total 48±3.6 
34.1±1
.5* 

41.5±2
.9 

27±1.7
* 

*Note: IU: urinary incontinence; SUI: stress urinary incontinence.  
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DISCUSSION        
        The main findings of this study were: 1) the 
treatment with manual therapy associated with 
Pilates reduced the episodes of leakage of urine 
when there is an increase in intra-abdominal 
pressure, increased PFM strength, endurance and 
number of fast contractions, but there was no 
increase in the number of slow contractions; and 
improved quality of life in terms of decreasing 
severity measures, decreasing SUI, bladder pain 
and disappearing of nocturia; 2) Treatment with 
Pilates only also decreased urine leakage 
episodes when there was an increase in intra-
abdominal pressure, increased PFM strength, 
endurance and number of fast and slow 
contractions; and improved the quality of life in 
terms of improved health perception, decreased 
impact of UI, emotions, SUI, and disappearance of 
symptoms of overactive bladder. 
         Regarding predisposing factors for UI 
development, Junqueira et al.(16) evidenced in his 
study with 303 hospitalized adults that having 
asthma increases the chances of presenting UI 
symptoms by 3.7 times. According to Marques et 
al.(17), the prevalence of UI is higher in women who 
report bronchitis or asthma. Respiratory problems 
lead to chronic coughing or frequent sneezing that 
cause a repeated increase in intra-abdominal 
pressure and consequent overload to the pelvic 
floor. In our sample, 14.2% of the GP had asthma. 
Constipation in women with UI can cause a stretch 
of the rectum and compression of the bladder. 
When evacuating, injury to the PFM can occur and, 
through distension, traumatize and cause muscle 
ischemia. Sousa et al.(11) observed that 42.858% 
of women with constipation had SUI. Similarly, in 
our study 28.5% of UI patients had constipation. 
         Another factor to be considered is regular 
exercise if there is a previous weakness of PFM. 
However, high-impact exercises that increase 
intra-abdominal pressure, such as weight training, 
favor SUI regardless of previous PFM weakness. 
Virtuoso et al.(18) observed a higher incidence of 
urinary losses (63.6%) in elderly women who 
practice gymnastics, swimming, dancing and 
weight training. This study was composed of 39 
elderly women, 11 of whom did not practice regular 
physical exercise and 28 did. Most of the sample 
in our study performed physical exercise, between 
low and high intensity exercises. Other studies 
have also evaluated treatment protocols in patients 
with UI and have observed similar results. Knorst 
et al.(19) evaluated the effects of 13 sessions of 
physical therapy treatment (PFM training and 
electrostimulation for 10 minutes) in 55 adult  

women and observed better urinary control, less 
concern about possible UI episodes and less 
restriction in carrying out daily, occupational and 
physical activities. Physical exercise can become 
a risk factor when it is not well applied. High impact 
physical exercise is a risk factor for the 
development of UI, according Patrizzi et al.(20).  
         There is a relationship between UI in 
nulliparous athletes, jumping, for example, can 
generate a maximum reaction force that increases 
body weight by 16 times. This impact can 
compromise the ability to continent by changing 
the amount of force transmitted to the pelvic 
floor(21). Approximately 50% of women who 
perform regular physical exercise in our sample 
performed high-impact exercises. Pregnancy and 
type of birth are directly linked to UI. As the 
pregnancy progresses, intra-abdominal pressure 
increases and overloads the PFM, the facial and 
ligament structures, which may result in the 
emergence of urodynamic abnormalities, irritative 
urinary symptoms and SUI. Stress urinary 
incontinence affects about 20 to 67% of pregnant 
women(22). Peña and Gomes(23) conducted a study 
through data collection, in which it was evidenced 
that episiotomy should not be a routine practice, its 
consequences in the short term may be: pain, 
increased perineal injury and greater chance of 
severe laceration. In the study of Rocha et al.(24) 
performed with a sample of 268 women three 
months after their respective deliveries, the 
prevalence of UI in the postpartum period was 
34.60%, with SUI prevailing (82.93%). In our 
sample, 14.2% of women underwent mid-lateral 
episiotomy during normal birth. 
         UI affects women's lives drastically, as 
shown by the study of Fernandes et al.(6), in which 
the KHQ was used as a method of evaluating 
quality of life in a sample of 305 women with UI, 
aged between 29 and 75 years, and presented 
38.4% low quality of life. The study by Fitz et al.(25) 
shows the impact of physical therapy treatment on 
quality of life using KHQ as an evaluation method.   
A significant decrease in the mean scores was 
observed in all domains assessed by the KHQ. In 
agreement with the results of the quality of life 
assessment, there was a decrease in the urinary 
loss and nocturnal urinary frequency of the 
patients, both symptoms evaluated by the voiding 
diary, also observed a significant increase in 
muscle strength and endurance.  
         These data corroborate those of our sample, 
in which we also observed an increase in 
PERFECT test and quality of life. With the Pilates 
method, a significant increase in muscle activity is  
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possible, both in type 1 fibers (slow contraction)  
and in type 2 fibers (fast contraction) and 
influences the strength gradation of the pelvic floor. 
The activity of type 2 fibers is greater than type 1 
fibers, because the voluntary contraction of the 
pelvic floor acts more specifically on type 2 fibers, 
causing them to hypertrophy, potentiating the 
perineal contraction force(26). Type 1 fibers are 
highly resistant, although their contractile strength 
is relatively low. Type 2 fibers are more recruited 
in activities that increase intra-abdominal pressure 
and when a certain activity requires power, such 
as sneezing, coughing, weight gain and some 
physical exercises.  
         The activation of the power house consists of 
a contraction of the inner abdominal muscles 
added to the PFM co-activation, applying the 
voluntary contraction of the involved muscles 
induces an increase in intra-abdominal pressure, a 
slight elevation of the AP, being able to prevent 
and treat SUI(26,27). As it can be seen in the present 
study and also in the study by Diniz et al.(26), in 
which six women aged between 35 and 65 years 
participated, all volunteers gained muscle strength 
in both types of fibers, being greater in 84% of the 
sample in type 2 fibers. We did not find in the 
literature studies that have evaluated the effect of 
manual therapy in patients with UI. There are 
studies using Global Postural Reeducation (RPG) 
that are efficient in the treatment of UI. Cabral et 
al.(28) observed that after 12 sessions with 30 
minutes duration and frequency once a week in 16 
women aged 59.2 ± 8.9 years diagnosed with SUI, 
there was a reduction in the levels of frequency of 
urinary loss and amount of urine lost after 
improving the function of the abdominal muscles, 
and there was consequently an improvement in the 
quality of life of these participants. These results 
corroborate with our findings in the present study. 
         However, due to the absence of studies with 
manual therapies in UI, our study proposed a 
protocol for manual manipulative techniques of the 
spine and sacroiliac spine adopted by Oliveira et 
al.(15) who observed improvement in pain and 
postural changes in elderly women. We suggest 
that these same benefits helped UI patients, 
contributing to increase body and pelvic 
awareness, alignment and improvement of pelvic 
mobility acquired with Pilates. 
 
 

CONCLUSION 
       Both treatment protocols decreased episodes 
of urine leakage when there is an increase in intra-
abdominal pressure, increased PFM strength, 
endurance and number of fast contractions, and 

increased the quality of life of women with UI. 
However, only the group that received only the 
Pilates protocol showed an increase in repetitions 
of slow contraction. 
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