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Abstract

Background: Urinary incontinence (UI) is one of the most common problems in menopausal women; it is defined by the 
International Continence Society (ICS) as the complaint of any involuntary loss of urine and its classification according to the 
presence of symptoms and pathophysiological mechanisms of occurrence. The Kegel Breathing technique combines breathing 
and pelvic floor contraction patterns to increase pelvic floor muscular strength while performing daily activities regularly. 
Normal breathing occurs when the pelvic floor muscles and the breathing muscle (diaphragm) move up and down in harmony 
manner. 
Aim of the study: The study aimed to evaluate menopausal women's urinary incontinence before and after practice of deep 
breathing and Kegel exercise. 
Design: A quasi-experimental study design was utilized in this study (one group pre and post-test).
Sample: A purposive sample of 100 Menopausal women diagnosed with stress urinary incontinence.
Setting: gynecological and urological outpatient clinics Beni-Suef university hospital. Tools: 1) a structure interviewing 
questionnaire schedule, 2) The International Consultation on Incontinence Modular Questionnaire 3) Pelvic floor muscles 
exercises checklist. 
Results: about 45% of the studied women reported that their frequency of urination is several times per day preprogram but 
it became only 19% post program implementation. Only 32% of the studied women can accurately detect the right muscle 
group at the 1st week of the 1st month. However, at the end of the 1st month; 82% of them can do. Moreover, at the end of the 
2nd month; 90% can do. Additionally, at the end of the 3rd month; 93% of the studied women can accurately detect the right 
muscle group. 
Conclusion: Deep breathing and kegel exercise had positive effect on women's urinary incontinence. 
Recommendations: disseminate brochures and booklet about kegal and breathing exercise to enhance awareness program 
regarding stress urinary incontinence reliving measures for elderly women.

Keywords: Deep breathing; Elderly women; Kegel exercise; Urinary incontinence

Abbreviations: PFMT: Pelvic Floor Muscle Training; 
DMT: Diaphragm Muscle Training; AMT: Abdominal Muscle 

Training; PFMS: Pelvic Floor Muscle Strength.
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 Introduction

Arnold Kegel firstly introduced pelvic floor exercises for 
women who presented with urinary incontinence in the late 
1940s, that approach produced progressive contraction of 
the levator ani under strict supervision and introduced the 
concept of biofeedback, as well [1-5].

The pelvic floor muscle training exercise (PFMT) (kegel 
exercise) is defined as any program of voluntary pelvic floor 
muscle contractions taught by a health care professional. The 
objective of this exercise is to produce a strong, fast, well-
timed contraction, which will clamp the urethra. Approximate 
the urethra to the back of the pubic bone. Prevent descent of 
the bladder neck and urethra with coughing, sneezing, etc. 
Enhance the pressure rise in the urethra, which, following a 
cough occurs approximately before that in the bladder. These 
aims can be achieved by regular voluntary contraction and 
relaxation of the pelvic floor muscles [6-11].

Kegel exercise involves the repetitive contraction of 
the pelvic floor muscle, which builds strength and perineal 
support, and improves muscle tone. As the pelvic floor 
is entirely composed of striated muscle, the principles of 
strength training for striated muscle should be followed 
when attempting to tone and strengthen the pelvic floor. The 
movement is a voluntary inward and upward contraction 
or squeeze of the pelvic floor. The number of contractions 
recommended across studies ranges from 8 to 12 contractions 
three times a day, to 20 contractions four times a day, to as 
many as 200 contractions per day [12-17].

Pelvic floor muscle may be activated together with the 
abdominal muscle. An increasing body of evidence suggests 
that active contraction of the transverse abdominal muscle is 
associated with co-activation of the pelvic floor muscle. This 
has been demonstrated by ultrasound, electromyography and 
magnetic resonance imaging studies. However, contraction of 

the transverse abdominal muscle does not appear to elevate 
the pelvic floor muscle all women and, when it does, it does 
not appear to be as effective as a direct contraction of the 
pelvic floor muscle itself [18-21].
 

Kegel Breathing is a technique to incorporate breathing 
and pelvic floor contraction patterns to benefit pelvic floor 
muscle strength while engaging in normal daily routine 
activities. Normal breathing occurs when the breathing 
muscle (diaphragm) and the pelvic floor muscles move up 
and down together in the same direction in a coordinated 
manner) When performing the Kegel exercises and breathe 
in, the pelvic floor muscles lift upwards while the diaphragm 
moves down in the opposite direction[22-25].

The abdominal cavity, which is shaped like a balloon, is 
composed of abdominal muscles at the front and right side, 
Para-spinal muscles at the back, the diaphragm in the upper 
abdomen, and the pelvic floor muscle the lower abdomen. 
Due to its structure, the pelvic floor muscle contracts in 
association with muscles around the abdominal area.

According to the previously mentioned physiological 
functional relationships, It was postulated that diaphragm 
muscle training (DMT) and abdominal muscle training (AMT) 
could have similar effects to direct PFM training (PFMT) on 
pelvic floor muscle strength (PFMS)and pelvic floor muscle 
endurance (PFME) [22].
 

The downward movement of the diaphragm creates 
pressure downwards onto the pelvic floor. This is the reason 
of feeing difficult in Kegel and breathing at the same time, 
especially when breathing in and the pelvic floor muscles 
are weak. This is the answer of why many people hold their 
breath during their Kegel exercises to try to overcome this 
problem [22].

Figure 1: Hwang, et al. (2021).                                                                                     
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 Aim of the Study 

To evaluate effect of deep breathing and kegel exercises 
on urinary incontinence among menopausal women through:
1. Evaluate menopausal women’s practices of deep 

breathing and Kegel exercise throughout the study 
phases.

2. Evaluate relationship between kegel exercises adherence 
and personal characteristics through the program 
phases.

Hypothesis

1. Menopausal women’s practices of deep breathing and 
Kegel exercise throughout the study phases will be 
improved and progressed throughout the phases of the 
study.

2. Deep breathing and kegel exercises adherence will be 
affected by personal characteristics of the menopausal 
women.

Subject and Methods

Study Design

The study followed a quasi-experimental one group 
(pre-post) test study design.

 
Study Setting

The study was conducted at gynecological and urological 
outpatient clinics at Beni-Suef University Hospital.

Sampling

A Purposive sample was used from the above-mentioned 
setting.

Sample Size

Total sample was 100 women who attended to the 
previous mentioned setting for a period of 9 months from 
the beginning of July 2021 until the end of March 2022 with 
average of three days per week.

Inclusion Criteria

•	 Age: women in menopausal age (perimenopause, 
menopause and late menopause). 

•	 Menopausal women diagnosed with stress urinary 
incontinence.

•	 Free from any chronic disease that may aggravate the 
condition.

•	 Not consume any treatment for urinary incontinence 
(UI)

•	 Available phone number or whats practicing (whats 
app) for communication. 

•	 Women should accept to participate in the study.

Exclusion Criteria

•	 Pelvic organ prolapsed (POP).
•	 Women having surgical/medical history that affect pelvic 

floor muscle tone as (Congenital Urological Disease, and 
Tumors of the Bladder).

Tools of Data Collection

Tool I: A structured questionnaire sheet was developed 
by the researcher in the Arabic language. It was included 
personal characteristics data of the studied women such as 
(age, height, weight, occupation, residence, marital status).

Tool II: The International Consultation on Incontinence 
Modular Questionnaire ICIQ-SF (sponsored by the 
World Health Organization (WHO) and organized by the 
International Consultation on Urological Diseases ICUD: 
The ICIQ is a self-reported survey and screening tool for 
evaluating the frequency, severity of urinary incontinence. It 
consisted of 4 main items of 6 total ask for rating of symptoms 
in the past 4 weeks. Take sum score of items 3,4,5 (items 1 
and 2 are demographic) for the actual score. The final item 
is a self-diagnostic item that is un-scored. The ICIQ-UI Short 
form provides a score ranging from 0-21; with a higher score 
indicating greater severity of symptoms; this assessment 
done before and after intervention.

Scoring System of the ICIQ-UI:

•	 Mild when <25%
•	 Moderate when 25-50 %.
•	 Sever when >50%.

Tool III: Pelvic floor muscles exercises checklist: It included 
two sections,
•	 First part was follow up of exercise practicing, which 

contained number of weeks for exercise technique, 
number of exercise frequency per day, duration of each 
contraction and relaxation. 

•	 Second part included check list for exercise technique. 
•	 This check-list was adapted from Goda, et al. It contained 

8 items to assess the accuracy of applying the Kegel and 
deep breathing exercise. This checklist contained step 
by step of deep breathing and Kegel exercises procedure 
[26]. 
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Scoring of Pelvic Floor Muscles Exercises 
Checklist

The score zero (0) indicated not done, score (1) indicated 
done but not accurate, and score (2) indicated done and 
accurate.
The total score was16 points:
	Poor practicing for deep breathing and Kegel exercise 

(<25%.) 
	Fair practicing (25%-50%).
	Good practicing (51%-75%). 
	Excellent practicing (26%-100%).

 
Supportive Material

instructional brochure developed by the researcher 
based on review of literatures contained data regarding 
Urinary incontinence (definition, causes, risk factors, 
symptoms, types, complications and management, Kegel 
exercise (benefits, technique, duration, frequency), and Deep 
breathing exercise (benefit, technique, duration, frequency).

Preparatory Phase

The researcher prepared the instructional booklet which 
included data about urinary incontinence (definition, causes, 
symptoms, complications, and management), Kegel exercise 
(benefits, technique, duration, frequency). Deep breathing 
exercise (benefit, technique, duration, frequency).

Field Work (Procedure)
The data was collected through a period of nine months, 

from the beginning of July 2021 until the end of March 2022. 
The researcher attended at the previous mentioned setting 
till all the pre-mentioned sample size collected. The data was 
collected through the following phases:

Assessment Phase

Firstly, the researcher introduced herself to the studied 
women and explained the aim of the study and explained the 
benefits of performing Kegel and deep breathing exercises 
on stress urinary incontinence to encourage them in the 
participation in the study and maintain their cooperation.
 

Then the researcher started to fill the questionnaire 
to assess women’s personal characteristics, and urinary 
incontinence history. After that the researcher assessed 
the frequency, severity of urinary incontinence and its 
effect on physical and psychological women’s life by using 
the International Consultation on Incontinence Modular 
Questionnaire ICIQ-SF as a pretest assessment. These 
assessments took about 15 minutes for each studied woman.

Implementation Phase

The researcher provided the instructions to studied 
women about Kegel and breathing exercise through three 
months. At the beginning of the first month; that started 
immediately after assessment and included two instructional 
sessions.

 The first instructional session, This session included 
information about urinary incontinence causes and risk 
factors, possible ways of management, what are the pelvic 
floor muscles and their functions, definition of Kegel exercise 
and its benefits on improving the strength and elasticity of 
pelvic floor muscles and reducing symptoms of stress urinary 
incontinence.

The 2nd session included instructions about how to 
detect the right muscle group for applying Kegel exercises by 
instructing the studied women to try to stop the urine flow 
in the middle of urination, and must experience a feeling of 
squeezing and lifting in the same time. If she could do this, 
she was using the right muscles; it took 20 minutes. Also, the 
researcher provided the instructions to women such as take 
deep breathing during the exercises; don’t try to move legs, 
buttock, or abdominal muscles during the exercises, also 
the researcher instructed the studied women to relax for a 
period equal to the period of holding [27].

The researcher instructed the studied women to contract 
the muscle as she is trying to stop the urine follow and count 
for 3 (3 seconds) and relax for another 3 seconds, contract 
and relax 5 times (the first exercise group) and repeat this 
exercise group 5 times per day (25contractions per day) 
these contractions increased frequently.
 

Moreover, the researcher instructed the women that 
they can do these exercises at any position at any time also 
may be done during sexual intercourse. Also, each studied 
women received brochure about urinary incontinence, 
breathing exercise and Kegel exercises to remind them 
with the procedure at home. At the end of the first month: 
the researcher assessed the accuracy of practicing of deep 
breathing and Kegel exercises for the last four weeks by 
using check list tool. Then the researcher instructed the 
studied women to increase the number of contractions and 
the duration of holding to 6 seconds and increase the number 
of contractions and relaxations to 10 times (1st exercise 
group) and repeat this exercise group 5 times per day (50 
contractions per day).
 

At the end of 2nd month, the researcher assessed the 
accuracy of practicing of deep breathing and Kegel exercises 
for the last week by using check list tool. After that the 
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researcher instructed the studied women to increase the 
number of contractions and the duration of holding to 
9 seconds and increase the number of contractions and 
relaxations to 15 times (1st exercise group) and repeat this 
exercise group 5 times per day (75 contractions per day).
 

At the end of the 3rd month the researcher assessed the 
accuracy of practicing of deep breathing and Kegel exercises 
for the last week by using check list tool. Then the researcher 
instructed the studied women to increase the number of 
contractions and the duration of holding to 12 seconds and 
increase the number of contractions and relaxations to 20 
times (1st exercise group) and repeat this exercise group 5 
times per day (100 contractions per day).
 

Evaluation Phase

The researcher evaluated effect of practicing deep 
breathing and Kegel exercises on stress urinary incontinence 
among elderly women as posttest by reassessing the 
frequency and severity of urinary incontinence and its effect 

on women’s physical and psychological conditions by using 
the same tool of pretest and evaluate whether the frequency 
and severity and the effect of urinary incontinence decreased 
or not through: 
i. Assess the severity of incontinence using tool one (pre 

and post intervention at what time immediately after 
the second educational session or at the end of the third 
month. 

ii. Assess the compliance or performance of exercises pre 
and post intervention at what times, immediately after 
education, at the end of the first, second- and third-
month post education

Statistical Design

The collected data was revised, coded, tabulated and 
introduced to a computer using statistical package for social 
sciences (IBM SPSS .25.0). Data was presented and suitable 
analysis was done according to the type of data obtained for 
each parameter.

Results

Personal Characteristics No %
Age (in years) 

50-55 years 49 49
> 55-60 years 38 38

>60 years 13 13
Mean ±SD 54.23±2.87

Residence 
Rural 71 71. 0
Urban 29 29

Education 
Illiterate 49 49

Primary education 30 30
Secondary education 18 18
University education 3 3

Marital status
Married 87 87
widow 13 13

Occupation
House wife 48 48

Working 52 52
Weight 

Mean ±SD 82.680±11.8815  
Height   

Mean ±SD 160.420±2.8610  
BMI   

Mean ±SD 32.1224±4.47973  
Table 1: Distribution of studied sample according to personal characteristics (n=100).
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Table 1 Displays the distribution of studied sample 
according to characteristics. It shows that 49% of the studied 
sample was aged 50-55 years old. The mean age of them was 
54.23±2.87. Moreover, 71% were from rural areas. Also, 52% 

of them were working. Also, it reveals that mean weight of 
the studied sample was 82.680±11.8815, mean height was 
160.420±2.8610, and mean of BMI was 32.1224±4.47973.

Figure 2: Distribution of studied sample according to their ICIQ-SF scale (pre & post practice of deep breathing and Kegel 
exercise) (n=100). 

Figure 2 Portrays studied women according to 
International Consultation on Incontinence Modular 
Questionnaire ICIQ-SF (pre & post practice of deep breathing 
and Kegel exercise). It reveals that frequency of urine 
leakage decreased after implementation of the program as 

the following report; 45% of the studied women reported 
that their frequency of urination is several times per 
day preprogram but it became only 19% post program 
implementation. 

 

Characteristics

deep breathing and kegel exercises adherence 
1st week of the 1st 

month
At the end of the 1st 

month
At the end of the 2nd 

month
At the end of the 3rd 

month
R p-value R p-value R p-value R p-value

Age -0.43 0 -0.68 0.000** -0.53 0 -0.41 0.000**
Education 0.46 0 0.437 0.000** 0.237 0.018 0.279 0.005

Occupation 0.28 0.005 0.303 0.002** 0.306 0.002 0.364 0
Residence 0.189 0.06 0.058 0.568 0.179 0.075 0.133 0.188

Marital status 0.208 0.038* 0.34 0.001** 0.22 0.028* 0.339 0.001**

*Significant at p≤ 0.05 **highly significant at p≤0.01.
Table 2: Correlation between deep breathing and kegel exercises adherence and personal characteristics through the program 
phases (N=100).

Table 2 Portrays the correlation between deep breathing 
and kegel exercises adherence and personal characteristics 
through the program phases. It reveals that there was 
negative correlation between age of the studied sample 
and their adherence to practicing deep breathing and Kegel 
exercises throughout the study.

Figure 3 Presents the distribution of studied sample 
according to their practice of deep breathing and Kegel 

exercise throughout the time of the study. It reveals that only 
32% of the studied women can accurately detect the right 
muscle group at the 1st week of the 1st month. However, at 
the end of the 1st month; 82% of them can do. Moreover, at 
the end of the 2nd month; 90% can do. Additionally, at the end 
of the 3rd month; 93% of the studied women can accurately 
detect the right muscle group. 
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Figure 3: Follow-Up of the Studied Sample According To Their Practice of Deep Breathing and Kegel Exercise (N=100).

Discussion

Daily pelvic floor muscle training is an effective treatment 
for stress or mixed urinary incontinence, compared with 
no treatment, over the short term. Other than occasional 
cases of pain or dis- comfort, no other adverse effects have 
been noted. This evidence is derived from several large 
randomized controlled trials and two systematic review 
published in the Cochrane library [28].

The objective of pelvic floor muscle exercise is to improve 
the timing of contractions, the strength of the pelvic floor 
muscles and the stiffness of the pelvic floor muscles. The 
mechanisms of action of pelvic floor exercises are threefold: 
strength training, counterbalancing, and indirect training 
of the pelvic floor muscle by contracting the transverse 
abdominal muscle [21].
 

Pelvic floor exercise works in treating stress urinary 
continence through the following mechanisms, first Strength 
training mechanism, the bladder neck is supported by the 
pelvic floor muscles, which limit the downward movement 

of the urethra during exertion and thereby prevent leakage 
of urine. Intensive training of any striated muscle will build 
muscle bulk; similarly, strength training of the pelvic floor 
muscles will build muscle bulk and thereby provide structural 
support to the pelvic floor by permanently elevating the 
levator muscle plate to a higher position in the pelvis. The 
support is further enhanced hypertro- phy and stiffness of 
the endopelvic fascia [29].
 

The results of the current study reveal enhancement 
of women’s condition after implementation of program. 
Regarding the amount of urine loss before intervention, the 
present study demonstrated that one third of the studied 
women had loss of urine so much that it wets their protection 
or cloths. After twelve weeks of intervention; it decreased 
from one third to tens. This was in the same line with Abd 
El-Aty, et al. who studied the Effect of Kegel Exercise Training 
Program on Improving Quality of Life among Women with 
Urinary Incontinence and reported that about one third of 
the study group and forty of the control group had loss of 
urine so much that it wets their protection or cloths [30].
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After intervention; it decreased among the study group, 
while it remained the same among the control group. 
Concerning, frequency of involuntary loss of urine before 
practicing deep breathing and kegel exercises, the current 
study clarified that more than forty of the studied women 
had involuntary loss of urine several times per day specially 
in winter season, while one third of them had loss of urine 
from two to three times per week and twenty of them had 
loss of urine once a weak or less often. After twelve weeks of 
practicing deep breathing and Kegel exercises, it decreased 
to less than one quarter of them had loss of urine several 
times per day and one quarter of them had loss of urine 
from two to three times per day while slightly less than half 
of them had loss of urine once per week or less often after 
intervention.

This comes in agreement with Ismail, et al. who 
studied the Effect of Kegel’s Exercise on Severity of Urinary 
Incontinence and Quality of Life among Menopausal Women 
and reported that (more than half and slightly less than 
half) in the study and control groups respectively had loss of 
urine from more than once but less than three times a week. 
After twelve weeks of intervention, it decreased dramatically 
from more than half to five among the study group, while it 
remained the same among the control group [31].

Maternity nurses play а crucial role in the quality of care 
improvement, which provides menopause woman education 
and support. At the same time, the nurse can provide health 
promotion & psychosocial services include assessment, 
health education, counseling & appropriate referral [32-37]. 

Regarding relationship between personal characteristics 
of the studied women and deep breathing and kegel exercises 
adherence the present study revealed that there was a 
negative significant correlation between age of the studied 
sample and their adherence to practicing deep breathing and 
Kegel exercises throughout the study. This may be as a result 
of deterioration of health status by aging. The current study 
women were in menopausal stages with their aging adverse 
effects necessarily occur. Edibe, et al. who studied age at the 
onset of menopause and its influencing factors in Turkish 
women in a rural area and supported the idea that age and 
menopausal state are attribution factors interfering with 
Kegel’s effect and added that age was statistically correlated 
to SUI [38]. This may be related to the older age; more the 
problem is confronted especially in menopausal women 
due to decreased levels of estrogen hormone which weaken 
pelvic floor muscles.

The present study clarified that slightly more than two 
thirds of the studied women were from rural areas. Residence 
surely affects many variables; rural dwellers marry in very 
young age which in turn effects on general condition of 

women and expose them to many health problems. This 
might be ascribable to the fact that day by day life enhances 
women’s experience and decline their knowledge. Early 
marriage could have a negative effect on the women’s 
education; this had exposed these women not only to 
ignorance of their condition but also to complications. Early 
marriage has hindered women to complete their education 
and to get an appropriate job and had become financially 
dependent on their kin. Therefore, teen women were more 
likely to live in poverty than women who were in delayed 
marriage age. Moreover, delaying age at marriage was a key 
to improving women’s status and may be a way of increasing 
their leverages in the decision-making process [39]. This 
in line witn Ng, et al. who studied the Risk factors and 
prevalence of urinary incontinence in mid-life Singaporean 
women all of them pointed that highest percentage of stress 
urinary incontinence among women especially those from a 
rural area [40].
 

Results of the presents study revealed highly 
improvement in women’s practices of kegal and breathing 
exercise throughout the time of program. It reveals that only 
32% of the studied women can accurately detect the right 
muscle group at the 1st week of the 1st month, while at 
the end of the 3rd month; 93% of the studied women can 
accurately detect the right muscle group.
 

This fast improvement after the implementation of 
the program indicated that there is an enhancement in 
women’s practices. Moreover, the progression of good 
women’s and regression of frequency of micturition, after 
the implementation of the guidelines compared to before. 
This improvement and progression were also maintained 
up to the follow-up test through the observed results. This 
improvement could be attributed to that all women of the 
sample were committed with the guidelines. Additionally, 
the attending of the guideline’s sessions and the lecture 
and positive reinforcement or the long-term retention of 
knowledge, as well as wide verities of used educational used 
methods [41-46].

The results of the current study declare the women’s ICIQ-
SF scale post practice of deep breathing and Kegel exercise was 
better than practice. After the implementation of the program, 
the results indicated that there is а improvement in women’s 
women’s ICIQ-SF scale post practice of deep breathing and 
Kegel. This improvement/progression was also maintained 
up to the follow-up test (3-month later) through the observed 
results. This improvement could be attributed to that all 
participated women of the sample were committed with 
the guidelines. Additionally, the attending of the guidelines 
sessions and the lecture and positive reinforcement or the 
long-term retention of knowledge, as well as wide verities of 
used educational used methods [47-48]. 
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The distributed Arabic booklets, also, played a crucial 
role in attaining and retain knowledge about kegal and 
breathing exercise. Booklets are best used when they are 
brief, written in plain language, full of good pictures and 
when they are used to back-up other forms of education. This 
is, in accordance, with Edgаr Dаle’s or the NTL’s Pyramid of 
Learning as cited by Masters as the pyramid illustrated that 
individuals can retain 10.0% of what he read and 20.0% of 
what he sees and hear (audiovisual). The same author added 
that ones can retain 50.0% of what he learned by a discussion 
[47-49].
 

Conclusion

Deep breathing and Kegel exercise had positive effect on 
women’s urinary incontinence. Hypothesis is accepted.

Recommendations

Disseminate brochures and booklet about kegal and 
breathing exercise to enhance awareness program regarding 
stress urinary incontinence reliving measures for elderly 
women. Deep breathing and kegel exercises adherence are 
affected by personal characteristics and body mass index for 
the elderly women through the intervention phases.
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