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ABSTRACT  

Background and Purpose: Pelvic floor muscle exercises are used to rehabilitate and strength 
pelvic floor muscles (PFMs) and promote urine storage. Pelvic floor muscle demands may be 
influenced by position. Objective: Prospective study to objectively evaluate impact of different pelvic 
floor exercises positions on women with stress urinary incontinence. Materials and Methods: Forty-
five women at the age of  40-50 years diagnosed with stress urinary incontinence (SUI) were selected 
for this study, their body mass index (BMI) was <30 kg/m².They were randomly assigned to exercise 
in the crock lying position (A), standing position (B) or sitting position (C). The treatment program 
was done two times per week for 12 weeks. Squeeze vaginal pressure and revised urinary 
incontinence scale (RUIS) outcomes were obtained at baseline and after treatment. Results: Showed a 
statistically significant increase (P<0.001) in the mean value of squeeze vaginal pressure and a 
statistical significant decrease (P<0.001) in the mean value of (RUIS) in all groups (A, B&C)   after 
treatment. Between groups, there were significant differences in all groups before and after treatment 
but in favor of group A (P<0.001). Conclusion: Pelvic floor muscle exercises from different position 
(crock lying, standing and sitting) are effective in treating stress urinary incontinence but crock lying 
position is more recommended.  
 
Keywords: Pelvic floor, Stress urinary incontinence, squeeze vaginal pressure, Revised urinary 

incontinence scale, Exercise position.  

 
Introduction 

Urinary incontinence (UI) is defined by the International Continence Society as a condition in 
which involuntary loss of urine is a social or hygienic problem. The most common type of UI in 
women is stress urinary incontinence(SUI),which defined as the involuntary loss of urine during 
coughing, sneezing, or physical exertion such as sporting activities or sudden change in position 
(Hove et al., 2010). 

Stress urinary incontinence (SUI) is a common medical condition. It involves the bladder are 
increased during physical movement of the body. Childbirth, especial by vaginal delivery, increased 
the chances of SUI because pelvic floor muscles may stretch, weaken, or be damaged resulting in loss 
of bladder and urethral support and subsequent  bladder leakage (Milsom et al., 2013). Depending on 
the cited literature, 30-60% of women in the perimenopausal and postmenopausal periods and 70-80% 
of women who stay at nursing homes suffer from this illness. According to a report by the World 
Federation of Incontinent Patients, 50% of women report cases of incontinence at some moment in 
their lives (Goode et al., 2010 and Abrams et al., 2013). 

Stress urinary incontinence results in loss of self-esteem, sexual dysfunction, withdrawal from 
social as well as physical and fitness activities. These may threat women's general health, wellbeing 
and decrease her ability to maintain an independent life style. It is a wide spread, debilitating health 
problem affecting one quarter of all women and adversely affects all aspects of a women's quality of 
life (Kohli, 2001).                                                                                                               

Causes of the development of SUI include pudendal nerve injury during vaginal delivery, 
incomplete pudendal nerve regeneration after delivery, and loss of muscular, ligamentous, and fascial 
support of the urethra and bladder (Kerns et al., 2000). The risk factors are related to the number of 
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pregnancies, parity, high body mass index (BMI), chronic constipation, postmenopausal status, and 
chronic cough (Gomes and Da Silva, 2010). The prevalence of symptoms is 80% in women between 
25 and 60 years of age (Hannestad et al., 2000). 

Satisfactory control of mild to moderate SUI can be achieved by strengthening of pelvic floor 
muscles (PFMs) using pelvic floor muscles exercises, and this may be supplemented by biofeedback 
technique such as the use of vaginal cones. More surgical treatment such as Bruch colposuspension, 
sling operation and endoscopic procedures are used to elevate the bladder neck (Symonds et al., 
2002). 

Conservative treatment with pelvic floor muscle training (PFMT) should be offered to all women 
as first-line management and is effective for SUI. It has been shown that brief verbal instruction on 
PFM contractions is adequate in 78% of women (Henderson et al., 2013). Pelvic floor muscle 
exercise can be taught and performed with and without biofeedback (Dumoulin and Hay-Smith, 
2008). 

Pelvic floor muscle exercises (Kegel exercises) are used to rehabilitate and strength pelvic floor 
muscles (PFMs) and promote urine storage. However, patients who receive proper clinical training 
and who repeat contractions several times a day for 3 months are becoming completely free 
(Deutchman and Radcliffe, 2005).  It appears that pelvic floor exercises, when properly performed, 
are a useful adjunct to treat patients with mild to moderate incontinence (Cornella, 2004). 

Appropriate contraction and relaxation of levatorani muscles result in optimal pelvic floor 
support and function. Contractility of the pelvic floor may play an important role in sustaining 
continence and preventing pelvic organ prolapse (Steensma et al., 2010). 

Pelvic floor muscle demands may be influenced by position. When using a vaginal balloon 
catheter connected to a pressure transducer, the mean resting vaginal pressure was 8.6 cm of H2O 
higher when recorded with women standing than when recorded with women lying supine. The higher 
resting pressure recorded during standing suggests that vaginal pressure may be influenced by gravity 
(Bo and Finckenhagen, 2003). 

This study was conducted to identify the effect of performing pelvic floor exercises from 
different positions (supine, standing and sitting positions) on women with stress urinary incontinence. 

 
Participants and methods 

A sample size of 45 participants (n=45), was calculated using a sample size calculator with 
estimated power of 90.7%.The number of participants calculated per group was 15. 

 
Participants: 

This study was a prospective, randomized controlled trial. The treatment was offered to 45 
patients with clinical history of stress urinary incontinence, age from 40 to 50 years, their body mass 
index (BMI) did not exceed 30kg/m2. They were selected from outpatient clinic of gynecology at Ain 
Shams University Hospital to participate in this study. 8 patients did not meet the inclusion criteria 
and 5 refused the treatment modality. The purpose and nature of the study were explained to all the 
participants. All patients signed a term of informed consent. They were screened by the physician 
before inclusion through full examination.  

Participants' demographic data are summarized in Table 1. All participants diagnosed with 
incontinence only with severe stresses such as coughing, sneezing, laughing or any heavy physical 
activities (mild grade).Patients excluded from participation if they had neurologic or metabolic 
disorders likely to impair bladder or sphincter function, Prolapse grade III and IV according to the 
classification of International Continence Society (ICS), use of oral contraceptives or any hormonal 
treatment and medical history of pelvic cancer or severe endometriosis. 

 
Randomization 

The participants were randomly assigned to group (A) (pelvic floor exercise from crock lying 
position) (n=15) or group (B) (pelvic floor exercise from standing position) (n=15) or group (C) 
(pelvic floor exercise from sitting position) (n=15) by an independent person who did the selection 
blindly from sealed envelopes containing numbers created by a random numbering generator. 
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Outcome measures 
Squeez vaginal pressure was measured by Myomed 632X ,while, the change in incontinence 

severity symptoms was measured by the revised urinary incontinence scale (RUIS).On first visit, a 
complete assessment was done which included the descriptive data for age, sex, height, weight, 
obstetric and gynaecological history, duration of symptoms, chief complaint, previous surgery, 
medications. 

 
Procedures 
 
Pelvic floor exercises 

Each patient of all groups (A, B and C) was given a brief demonstration about her pelvic floor 
structure as well as function, and importance of continuously perform exercises. Each patient was 
taught how to be oriented about her PFM and its location and was learned how to contract and relax it. 
 
Pelvic floor exercises for group (A): 

Before starting each treatment session, each patient was asked to evacuate her bladder to be 
relaxed. 

Each patient of group (A) was advised to relax in supine lying position with slightly abducted 
legs to avoid substitution by hip adductors, and there is one stretched layer of clothes on the lower 
abdomen to allow observation of correct action of pubovaginalis muscle. Then every patient was 
asked to contract as if she control urethral orifice, bowel action and then concentrates in this action. 

The sessions during the first 6 weeks consisted of 5 seconds of contractions followed by 10 
seconds of relaxation. Finally, the sessions included 20 seconds contractions followed by 20 seconds 
of relaxation during the last 6 weeks.  

 
 Pelvic floor exercises for both groups (B and C): 

The same steps of PFME for group A was performed for both groups B and C but from standing 
and sitting position respectively.

 

Each patient in all groups (A, B and C) received pelvic floor 
exercises, for about 20 minutes, 3 sessions/ week for 12 weeks in addition to a home routine program 
from the same advised position. 
 
Statistical analysis 

Results are expressed as mean ± standard deviation or median, minimum and maximum. Test of 
normality, Kolmogorov-Smirnov test, was used to measure the distribution of data. Accordingly, 
comparison between normally distributed variables in the three groups was performed using one way 
analysis of variance (ANOVA). A 3 x 2 mixed design ANOVA model was used to test the interaction 
between groups (the 3 groups; as independent variable) and vaginal pressures measured across time (2 
times; as dependent factor) followed by Tukey test, as intergroup comparison, if significant results 
was recorded. Bonferroni correction test was used to compare within group differences.  

Median difference was calculated from the equation:- Median pre-treatment values- median 
post-treatment values.   

In not normally distributed data, comparison between variables in the three groups was 
performed using Kruskal-Wallis test followed by Mann Whitney test if significant results was 
recorded.  

Comparison between pre- and post-treatment values within the same group was performed 
using Wilcoxon Sign Ranks test. 
Statistical Package for Social Sciences (SPSS) computer program (version 20 windows) was used for 
data analysis. P value ≤ 0.05 was considered significant. 

 
Results 
 
The demographic characteristics of all groups (A, B & C): 

The demographic characteristics of all groups (A, B& C) at baseline (age, weight, height and 
BMI) revealed no significant differences between the three groups before treatment Table 1. 

http://www.hoajonline.com/phystherrehabil/2055-2386/5/7/table/t1
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Table 1: Demographic features in the three studied groups before treatment. 
 Group A (n=15) Group B (n=15) Group C (n=15) F test p value 

Age (yrs.) 45.40 ± 2.87 44.53 ± 3.16 43.87 ± 2.90 0.998 0.377 (NS) 
Weight (kg.) 74.40 ± 5.80 76.13 ± 4.76 73.33 ± 7.13 0.838 0.440 (NS) 
Height (cm) 163.40 ± 3.92 164.53 ± 5.19 163.00 ± 6.19 0.353 0.705 (NS) 

BMI (kg/m2) 27.81 ± 1.49 28.24 ± 1.12 27.54 ± 1.33 1.067 0.353 (NS) 
Data are expressed as mean ± SD, F test= One way ANOVA test, NS= p> 0.05= not significant. 

Statistical analysis using mixed design MANOVA analyzed forty-five patients assigned into 
three equal groups. It revealed that there was significance within subject effect (F =536.963, p = 
0.0001) and treatment*time effect (F = 10.699, p = 0.0001). As well as, there was significance 
between subject effect (F= 4.858, p = 0.001).  

Table (2) presents descriptive statistic (mean ± SD) and multiple pairwise comparison tests 
(Post hoc tests) for the Revised Urinary Intensive Scale and Squeez Vaginal pressure.  

In the same context regarding within subject effect, the multiple pairwise comparison tests 
revealed that there was significant reduction in Revised Urinary Intensive Scale and significant 
increase in Squeez Vaginal pressure (p <0.05) in post treatment in compared to pre treatment at three 
groups.  Regarding between subject effects multiple pairwise comparisons revealed that there was 
significant reduction (p <0.05) in Revised Urinary Intensive Scale in favour to group A in compared to 
group B while there were no significant differences (p>0.05) between (group A versus group C) and 
between (group B versus group C). Concerning Squeez Vaginal pressure, multiple pairwise 
comparisons revealed that there was significant increase (p <0.05) in favour to group A in compared 
to group B and group C. while there were no significant differences (p>0.05) between (group B versus 
group C). 
 
Table 2: Descriptive statistics and 3×2 mixed design MANOVA for all dependent variables at 

different measuring periods among different groups. 

Variables  
Group A 

(Mean ±SD) 
Group B  

(Mean ±SD) 
Group C 

(Mean ±SD) 

Pre Post Pre Post Pre Post 
Revised Urinary Intensive 
Scale 

7.73 ±0.7 5.66±0.61 7.6 ±0.82 6.53 ±0.74 7.4 ±0.98 6.06 ±0.79 

Squeez Vaginal pressure 25.66 ±1.67 38.53 ±1.24 25.73 ±2.31 34.13 ±2.06 25.86 ±2.09 34.4 ±1.68 

Multiple pairwise comparisons between pre and post treatment values for  all dependent variables  at different groups 
Pre Vs. post Group A Group B Group C 

Revised Urinary Intensive 
Scale 

0.0001* 0.0001* 0.0001* 

Squeez Vaginal pressure 0.0001* 0.0001* 0.0001* 
Multiple pairwise comparison tests (Post hoc tests) for the   all dependent variables  among different groups  at different 
measuring periods 

 Revised Urinary Intensive Scale Squeez Vaginal pressure 
 Pre treatment Post treatment Pre treatment Post treatment 

Group A Vs. group B 0.98 0.006* 0.98 0.0001* 
Group A Vs.  group C 0.862 0.413 0.98 0.0001* 
Group B Vs.  group C 0.98 0.254 0.98 0.98 

 

Discussion 
Urinary incontinence is defined as self-reported involuntary leakage of urine. Incontinence is 

usually associated with ageing, childbirth or menopause. Approximately 10% of people experience 
urinary incontinence at some point in adulthood, and incidence increases with age. Incontinence is 
approximately six times more common in females than in males (Bettez et al., 2012). 

Stress incontinence is defined as leakage associated with physical activity or increased intra-
abdominal pressure, such as coughing, sneezing or rising from a chair. It occurs in 25-45% of females 
aged over 30 years. It is caused by atrophy or damage to the pelvic floor muscles, ligaments or fascia. 
This is usually associated with childbirth and menopause (Khandelwal and Kistler, 2013).      
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In women with stress urinary incontinence, there is a decrease in the active force and stiffness in 
the pelvic floor muscles. In incontinent women, the delay between stimulus and contraction of pelvic 
floor muscle is prolonged, suggesting damage to the pudendal nerve, has been identified. Following 
denervation, there is atrophy of the denervated fibre; however, nearby healthy nerve fibres in pelvic 
floor muscle can stimulate re-innervation. In this case, the new fibre will assume the characteristics of 
the original one and change the morphologic nature of the tissue. In this way, following denervation, 
an original fast-twitch fibre can become a slow-twitch fibre, which affects the functional integrity of 
the pelvic floor. Also with age there is decrease in the muscle fibre to connective tissue ratio and 
muscle fibre diameter in the urethral sphincter. Thus weak pelvic floor may lead to problem like 
urinary incontinence and prolapse. Exercise and effective pelvic floor training regimens play an 
important role in this process (Kari and Margaret, 2005). 

One of the main objectives of physical therapy treatment is to increase urethral resistance and to 
re-establish the function of the pelvic floor. The improvement in strength and function in these 
muscles favors a conscious and effective contraction at times of increased intra-abdominal pressure, 
which might avoid urinary loss. Appropriate contractions of these muscles contribute positively to 
improving their tonus and to the transmission of the pressure from the urethra, reinforcing the 
mechanism of urinary continence (Kruger et al., 2011). 

The RUIS is sensitive to change as a result of treatment and is equally or more sensitive than 
comparable measures. In the clinical study Sansoni et al. (2011) showed that there was a significant 
improvement (p<0.01) of an average of 4 RUIS scores following treatment across all types of 
treatment (continence advising, physiotherapy and surgery).  

This study was carried out up on forty five patients with stress urinary incontinence who were 
selected randomly from outpatient clinic of gynecology at Ain Shams University Hospital to 
determine the  effect of different pelvic floor exercises positions on women with stress urinary 
incontinence. The treatment was applied (20 min, 3 sessions /week for 3 months) for all groups (A, B 
and C). 

The results of this study revealed significant increase squeeze vaginal pressure measured by 
Myomed 632X and significant decrease in revised urinary incontinence scale (RUIS) in all groups 
(A,B and C) after treatment, this was supported by Kang et al. (2012) who proved that Kegel 
exercises treats urinary incontinence symptoms by reinforcing weakened pelvic floor muscle and 
improving elasticity. The Kegel exercise models analyzed were within the recommended parameters 
of the International Continence Society. 

According to Bø and Hilde, (2013), Kegel exercises provide better support for the organs of the 
minor pelvis, improvement of pressure at rest in the urethra, elongation of the functional length of the 
urethra, conversion of negative pressures in the urethra during an increase of the intra-abdominal 
pressure into positive, activation of the peri-urethral striated muscles as a result of the increase of 
tension at rest of the levator of anus, normalization of the abdominal-crotch reflex in response to 
increased intra-abdominal pressure, and improvement in the reception of sensory stimuli from the 
vagina during intercourse.  

Park and Kang, (2014) provided evidence that Kegel exercises are effective and better than no 
treatment in the management of women with stress urinary incontinence because the outcome 
variables showed excellent results for decreasing the frequency of urinary incontinence and 
alleviating its symptoms. 

Women undergoing pelvic muscle training were seven times more likely to be cured of urinary 
incontinence than those with no treatment. Pelvic floor muscle training had proved to be an effective 
treatment for female SUI. It has no side effects, and is cost effective compared to surgery (Hay-Smith 
et al., 2001). 

Castro et al. (2008) showed a statistically significant reduction in the pad test (p=0.003), in the 
number of stress urinary episodes (p<0.001), and a significant improvement in the quality of life 
(p<0.001) in subjects who used pelvic floor exercises, electrical stimulation, and vaginal cones 
compared to the control group. Based on this study, pelvic floor exercises, electrical stimulation, and 
vaginal cones are equally effective treatments and are far superior to no treatment in women with 
urodynamic stress urinary incontinence. 
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Pal, (2014) stated that pelvic floor exercise is an easy and effective treatment modality for the 
urogynecolgic (prolapse, SUI and overactive bladder) patients. It is to be advised as first line of 
treatment and this holds true for the resource poor countries 

Pelvic floor retraining has been recommended for the conservative treatment of stress 
incontinence and mixed incontinence. Contracting the muscles of the pelvic floor is thought to press 
the urethra against the symphysis to augment pressure transmission to the urethra during a cough and 
also directly to increase intraurethral pressure (Robert and Ross, 2006). Pelvic floor muscles training 
(PFMT) can be recommended as the first conservative treatment option for urinary incontinence in 
women (Hay-Smith et al., 2012 and Dumoulin et al. 2015).        

At the end of 12 weeks, the patients in the all groups (A,B and C) showed significant 
improvement but PFME in crook lying showed statistically significant improvement than PFME in 
standing and sitting. The results of this study are supported by Chawla and Shukla, (2017) who 
concluded that pelvic floor muscle exercise in crook lying position in comparison to standing position 
for 4 weeks has significant improvement in pelvic floor muscle strength and severity of urinary 
incontinence. Hence, it was concluded that pelvic floor muscle exercise in crock lying position has 
beneficial effects on menopausal women with urinary incontinence. 

Pelvic floor muscle exercises in upright positions should be more difficult to perform than 
exercises in the supine position, as forces acting on the PFMs increase. Bladder pressure at rest and 
during maximum voluntary PFM contraction was greater when continent women were standing than 
when they were lying down. In addition, most women could not contract their PFMs in a standing 
position without a concomitant increase in intra-abdominal pressure (Morgan et al., 2005). 

Several women had greater difficulty knowing whether they were exercising correctly in the 
standing position. Likewise, many women indicated that exercises performed in the standing position 
were more fatiguing than those performed in the supine or sitting position. A woman who is unsure 
whether she is exercising correctly or is experiencing exercise-associated fatigue may be less likely to 
adhere to her exercise regimen (Borello-France et al., 2006). 

Other exercise variables may be more critical than position in enhancing urinary continence 
outcomes. For instance, contraction duration, rate of force production, or the number of contractions 
prescribed may be of equal or greater importance. This may be explained by that, the exercise 
protocol used in this study applied the concept of muscle loading by increasing the number of muscle 
contractions performed. The number of prescribed muscle contractions in this protocol was higher 
than that reported in other studies. Although the numbers of contractions performed by women in this 
study did not differ between exercise groups, it is plausible that the high contraction repetition 
provided a mechanism for increasing muscle function that was not enhanced further by changing 
exercise (Bo et al., 1999 and Goode et al., 2003). 

Pelvic-floor muscle exercises often are taught and practiced with the participant in a relaxed, 
supine position. However, of a recent study, observed that the mean resting vaginal pressure was 8.6 
cm of H2O higher when recorded with women standing may be influenced by gravity than when 
recorded with women lying supine. No differences were observed in the subjects’ abilities to produce 
maximum squeeze pressure or maximum contraction duration when the two postures were compared. 
If muscle activity demands are influenced by body position, then a pelvic floor muscle exercise 
program performed in a gravity-eliminated position may be less effective than one performed in 
upright positions (Bo and Finckenhagen, 2003). 

 
Conclusion 

Pelvic floor muscle exercises from different position (crock lying, standing and sitting) are 
effective in treating stress urinary incontinence but crock lying position is more recommended.  
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