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	 Abstract: Objectives: Pregnancy and normal vaginal delivery, are the main risk factors for urinary 
incontinence in women. A variety of treatments such as bladder training and pelvic floor exercises are 
effective for urinary incontinence. This interventional study has been conducted to compare the 
influence of Kegel exercises and pelvic floor physiotherapy on the improvements of urge and stress 
incontinence in women with first or second singleton pregnancies who have experienced normal 
vaginal delivery. 
Methods: One hundred fifty women with urinary incontinence in the postpartum period, who were 
divided randomly into 3 groups of 50 patients, participated in this prospective interventional study. 
The women were primigravida or it was their second labor. None of them complained of urinary 
incontinence before pregnancy. All of them had a normal vaginal delivery. The first group included 
females who were asked to perform Kegel exercises. The second group had 8 weekly physiotherapy 
appointments. The control group, included mothers who received routine care. We compared the 
prevalence of urge and stress incontinence between groups. 
Results: We found that the relative risk of urge and stress incontinence among mothers in the control 
group was more than in the intervention groups, but this difference was only statistically significant in 
the subject of stress incontinence between the Kegel and control groups. The reduction of urge incon-
tinence prevalence among mothers in the Kegel and physiotherapy groups, was more than control 
group, although this reduction was not significant. 
Conclusion: There is a significant decrease in the prevalence of stress urinary incontinence at the end 
of the 8th and 12th weeks postpartum compared to the control group. Although the prevalence of urge 
incontinence among women in intervention groups was lower than in the control group, it was not 
significant. It seems the effect of Kegel exercises and pelvic floor physiotherapy, in reducing stress 
incontinence at the end of the 8th week, is almost equal. 
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1. INTRODUCTION 

 Stress and urge incontinence are one of the most com-
mon disorders in women defined as involuntary urine leak-
age while increasing abdominal pressure such as moving 
heavy objects, or after a sudden change in body position, 
coughing, or sneezing. This issue is often not diagnosed, nor 
treated perfectly after diagnosis. Urge incontinence is hav-
ing a sudden, intense urge to urinate followed by an invol-
untary leakage. Urinary incontinence is a multifactorial 
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disorder [1]. It has been hypothesized that damage to the 
bladder neck supporting muscles and bladder sphincter 
during labor are the most important causes of urinary 
incontinence. However, pregnancy and hormonal status 
changes itself, urogenital tract damage or both can be the 
main causes of this disorder. Other risk factors include fetal 
overweight, operative vaginal delivery, episiotomy, vaginal 
tearing, diabetic mothers, obesity, and underlying diseases 
[2]. More than one-third of women complain of urinary 
incontinence [3]. However, it is not easy to assess the true 
prevalence of urinary incontinence due to cultural and social 
reasons. Pregnancy and childbirth, especially normal 
vaginal delivery are the most important risk factors for 
urinary incontinence among women. Multi parity, age of 
more than 35 years, obesity, and overweight have been 
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mentioned as main risk factors for urge incontinence in a 
meta-analysis, and multiparity can double the risk of urge 
incontinence [4]. Urinary incontinence can be associated 
with many physical, psychological, and social problems for 
the patients and families and even society. Women with this 
disorder are prone to urinary tract infections, skin rashes, 
fragile skin, increased risk of hospitalization, psychological 
problems, limited social relationships, decreased quality of 
life, and sexual activity avoidance [3]. A variety of 
treatments such as bladder training and pelvic floor 
exercises are effective on stress incontinence, or urge or 
mixed incontinence, as well as an overactive bladder [5, 6]. 
Kegel, a gynecologist from the united states, emphasized 
pelvic floor exercises for functional rehabilitation after 
childbirth. Since then women in developed countries have 
been encouraged to perform exercises that strengthen the 
pelvic floor muscles [7]. National Institute of Clinical Ex-
cellence has suggested that pregnant women do pelvic floor 
exercises for the prevention of stress incontinence [8].  
 There is no consensus that pelvic floor muscle exercises 
can prevent postpartum urinary incontinence. This 
interventional study has been conducted to compare the 
influence of Kegel exercises and pelvic floor physiotherapy 
on the improvement of urge and stress incontinence in 
women after their first or second normal vaginal delivery. 

2. MATERIALS AND METHODS 

 One hundred fifty women with urinary incontinence in 
the postpartum period, who were divided randomly into 3 
groups of 50 patients, participated in this prospective 
interventional study with Randomized controlled trial 
registry number, IRCT201220215009014N326, in Fatemieh 
hospital, Hamadan, Iran, in 2021. All of the enrolled 
patients were aware of our study goals and signed the 
consent form. It was their first or second singleton normal 
vaginal delivery. None of them complained of urinary 
incontinence before pregnancy. For the diagnosis of stress 
incontinence, all of the participants with a pre-weighed pad 
were asked to drink 1 liter of water within 30 minutes, then 
jump up and down for 30 seconds, and cough three times. 
After this procedure, the pad was weighed. Test-retest 
reliability was tested in 10 women before applying this 
procedure. The correlation coefficient was 0.97 (p = 0.004). 
The cut-off for a positive pad test was 3 grams. The first 
group included mothers who were trained and asked to do 
Kegel exercises. Kegel exercises should be done in three 
sets of 15-20 repetitions, three days a week, for an eight-
week period. They all exercised together under the supervi-
sion of a physiotherapist. The correct way to do Kegel exer-
cises was explained. They were asked to lie down and tight-
en their pelvic floor, without flexing the muscles of the ab-
domen, thighs, or buttocks. They had to hold this contrac-
tion for 10 seconds, followed by a 10-second relaxation. The 
second group had weekly sessions of pelvic floor muscle 
physiotherapy under the supervision of an experienced 
physiotherapist for 8 weeks, beginning within one week 
after childbirth. Each session consisted of a 15-minute 
electrical stimulation of the pelvic floor muscle 
(stimulating-current characteristics: biphasic rectangular 
form; frequency 50 Hz; pulse width 250 microseconds; duty 
cycle, 6 seconds on and 18 seconds off for the first 4 weeks 

and 8 seconds on and 24 seconds off for the last 4 weeks; 
maximal tolerated current intensity10. The control group 
included mothers who received routine care and received 
customary written postpartum instructions from the hospital. 
These included encouragement to perform daily 
contractions of the pelvic floor muscle, but they were not 
trained and supervised directly by an experienced healthcare 
provider. We compared the prevalence of urge and stress 
incontinence between groups at the end of the trial and 12 
weeks postpartum. These items were defined as inclusion 
criteria: age ranged between 18-35 years old, first or second 
singleton pregnancy, negative history of urinary 
incontinence before pregnancy, and term normal vaginal 
delivery. Exclusion criteria were introduced as diabetes, 
preeclampsia, operative vaginal delivery, prolonged 
recovery after exercises, and unable to perform exercises 
due to pain. After collecting data, it was entered into SPSS 
software version 19 and analyzed. The results were present-
ed as mean ± SD for quantitative variables and percentage 
for qualitative variables. Data were analyzed by the  
ANCOVA method. Also, a P value < 0.05 was considered 
significant. 

3. RESULTS 

 The patients enrolled in this interventional study were 
approximately 24 years old, primigravida mostly, with a 
body mass index between 25-26 kg/m2, and birth weight of 
the neonates around 3 kg. Kruskal–Wallis test showed sam-
ples originate from the same distribution. Demographic data 
between the three groups have been compared and summa-
rized in Table 1 and 2. 
 We found that the relative risk of urge and stress incon-
tinence among mothers in the control group was more than 
the Kegel and physiotherapy groups at the end of the 8th 
week postpartum, but the difference was only statistically 
significant in stress incontinence between the Kegel group 
and control group p = 0.02, Table 3 and 4. Although, both 
the Kegel exercises and pelvic floor physiotherapy reduced 
the prevalence of urge and stress incontinence, compared 
with the control group at the 12th week postpartum, this 
reduction was only significant in stress incontinence be-
tween the Kegel and control group, p = 0.01. We found an 
approximately equal reduction of the incidence of stress 
incontinence among two groups of Kegel and physiotherapy 
at the end of the 8th week, Table III. However, patients in 
the control group avoided social interactions more than the 
intervention groups, this was not statistically significant  
(p = 0.13). 

4. DISCUSSION 

 This randomized controlled trial has been conducted to 
evaluate the effect of Kegel exercises and pelvic floor phys-
iotherapy on urge and stress incontinence among mothers 
with normal vaginal delivery, at the end of the 8th and 12th 
week postpartum. According to our results, urge and stress 
incontinence are less common in the intervention groups, 
compared to the control group. The prevalence of stress 
incontinence in the Kegel group was significantly lower 
than in the control group, at both the 8th and 12th week after 
delivery. We found a decrease in urge incontinence after the
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Table 1. Demographic data between groups. 

- 
Kegel Group 

mean±SD̽ 

Physiotherapy Group 

mean±SD 

Control Group 

mean±SD 
p-value 

Age  

(year) 
24.4±3.4 24.7±4.9 24.0±3.2 0.39 

Gestational age (weeks) 38.3±2.2 39.8±1.2 38.7±3.7 0.06 

BMIα 

 (Kg/m2)∞ 
26.0±1.3 25.6±1.3 25.5±0.9 0.08 

Birth weight (gr)£ 3400.2±130.4 3100.2±116.6 3200.8±122.9 0.53 

̽SD: standard deviation. αBMI:body mass index, ∞Kg/m2: kilogram/ square meter, £gr: gram 
 
Table 2. Qualitative variables comparison between groups. 

- 
Kegel Group 

Number (%) 

Physiotherapy Group 

Number (%) 

Control Group 

Number (%) 
p-value 

Gravidity 
1 33 (66) 32 (64) 28 (56) 

0.55 
2 17 (34) 18 (36) 22 (44) 

Education 

Less than high school graduated 35 (70) 34 (68) 37 (74) 

0.92 High school graduated 11 (22) 10 (20) 9 (18) 

college 4 (8) 6 (12) 4 (8) 

Smoker̽ 3 (6) 3 (6) 2(4) 0.87 

Economic status 
Poor ∞ 39 (78) 42 (84) 45 (90) 

0.26 
Moderateα 11 (22) 8 (16) 5 (10) 

̽Passive smoker or less than 3 cigarettes a day, ∞ less than 10 Million Rials monthly, α 10-30 Million Rials monthly 
 
Table 3. Prevalence of stress incontinence. 

- 
Incidence 

Number (%) 
Relative Risk p-value 

End of the 8th week 

Kegel group 16 (32) 1 - 

Physiotherapy group 18 (36) 1.19 0.67 

Control group 27 (54) 2.49 0.02 

End of the 12th week 

Kegel group 18 (36) 1 - 

Physiotherapy group 19 (38) 1.08 0.83 

Control group 30 (60) 2.66 0.01 

 
interventions, however, it was not statistically significant 
compared to the control group, which can be due to the lim-
ited sample size. According to our results, the Kegel exer-
cises and pelvic floor physiotherapy have an approximately 
equal effect on reducing stress incontinence at the end of the 
8th week. It has been investigated that women who did pel-

vic floor exercises during pregnancy, were 30% less likely 
to develop urinary incontinence [9-11]. In a meta-analysis of 
14 articles, it has been concluded that the Kegel exercises 
led to diminishing urinary incontinence significantly [12]. 
The effect of pelvic floor exercises on quality of life, urinary 
incontinence treatment, and decline in costs, has been 
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reported in some investigations [13, 14]. Pregnancy is 
associated with pelvic floor muscle weakness, so pelvic 
floor training during pregnancy and postpartum can improve 
muscle strength and urinary tract performance [15]. A 6-
week supervised pelvic floor muscle exercise program is 
effective in preventing stress urinary incontinence in late 
pregnancy in primigravida women, (27.3% of the interven-
tion group developed urinary incontinence, compared to 
53.6% of the control group) [16]. A study on 268 primigrav-
ida women with bladder neck mobility at 20 weeks of gesta-
tion, showed that pelvic floor training during pregnancy can 
reduce urinary incontinence, (19.2% of the intervention 
group developed urinary incontinence, compared to 32.7% 
of the control group) [17]. Pelvic floor exercises are associ-
ated with the strengthening of muscles and the improvement 
of urinary incontinence [6, 18, 19]. There is still no agree-
ment on the duration of the exercises. There is no consensus 
on how many muscle contractions should be considered in 
each session, how many times a day, and for how long. It 
seems intensive exercise under healthcare professional 
supervision and weekly follow-ups, are accompanied by 
more improvement [20, 21]. In spite of the above reports, 
some experts are not sure these methods can be applied in 
real life, due to the necessity of following up and training by 
experienced specialists [22].  

CONCLUSION 

 There is a significant decrease in the incidence of stress 
urinary incontinence in both intervention groups at the end 
of the 8th and 12th week postpartum compared to the 
control group. Also, although urge incontinence among 
women in the intervention groups was lower than in the 
control group, it was not statistically significant. It seems 
the effect of Kegel exercises and pelvic floor physiotherapy, 
in reducing stress incontinence at the end of the 8th week, is 
almost equal. 
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