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Abstract
Introduction: Urinary incontinence is a common problem with widespread human and social 

implication causing discomfort, shame and loss of self-confidence. It not only affects the quality of life but 
also has significant cost complications. 

Aim of the Study: To find out the effectiveness of kegel exercise, interferential therapy and transverse 
abdominis strengthening in treating patients having stress urinary incontinence. 

Methodology: A total of 50 subjects having stress urinary incontinence at least 6-month duration 
were recruited randomly. Group 1 experimental group was treated with kegel exercise, interferential 
therapy and transverse abdominis strengthening and Group 2 conventional group was treated with kegel 
exercise and transverse abdominis strengthening for five days/week for 4 weeks. 

Outcome Measures: Urinary incontinence questionnaire, modified oxford scale and transverse 
abdominis strength by modified sphygmomanometer. Measurements were taken before and at the end of 
four weeks of treatment. 

Result: The overall results of the study show that there is significant improvement in both the 
groups. The Group 1 showed significantly better improvement in urinary incontinence questionnaire and 
modified oxford scale parameters than the Group 2. 

Conclusion: Subjects having stress urinary incontinence in between age 20-60 years, because 
of weak pelvic floor and abdominal muscles was treated with kegel exercise, transverse abdominis 
strengthening, and interferential therapy was found to be effective.

Keywords: Stress urinary incontinence; Modified oxford scale; Interferential therapy; Transverse 
abdominis muscle; Pelvic floor muscles

Introduction
The International Continence Society defined the stress urinary incontinence as the 

complaint of involuntary leakage of urine during effort or exertion like sneezing or coughing. 
Stress urinary incontinence is commonly seen after vaginal childbirth that leads to weakness 
of muscles that support and control the bladder [1]. Urinary incontinence (UI) commonly 
classified as the stress urinary incontinence (SUI) is characterized by involuntary loss of urine 
when coughing or sneezing; urge urinary incontinence (UUI) is characterized by an abrupt 
and sudden urge to urinate that cannot be postponed and mixed urinary incontinence (MUI) 
is associated with both situation mentioned above [2]. The study of prevalence of urinary 
incontinence (2013) in Indian women shows that among the total women having incontinence, 
highest number were found in stress urinary incontinence (60.8%) followed by mixed urinary 
incontinence (26.8%) and urge incontinence (12.4%). It was seen that prevalence was low in 
women up to 30 years of age. In women above 30 years of age, the prevalence ranged from 
27.8% to 42.8% with maximum prevalence in the age group between 40 to 55 years of age [3].

The prevalence rate of stress urinary incontinence varies between 32% and 64%. Urinary 
incontinence affects quality of life and participation in social activities, especially physical 
activity and exercise [4]. This problem is more pronounced in India, where women usually do 
not seek treatment for their reproductive health problems and do not vocalize their symptoms. 
There is a “culture of silence” and low consultation rate among Indian women regarding such 
problems [5]. Classification of stress urinary incontinence based on severity of its symptoms 
was defined by Stamey, after Ingelman-Sandberg. Stage I stress urinary incontinence is defined 
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as urinary leak during coughing, sneezing and lifting heavy objects. 
Stage II stress urinary incontinence is diagnosed in patients who 
perform less exhaustive forms of physical activity, such as walking 
and switching from sitting to standing. In stage III stress urinary 
incontinence, urinary incontinence occurs without a physical strain 
[6].

The main cause of stress urinary incontinence is weakness of 
pelvic floor muscles supporting the proximal urethra. Hence, the 
intravesical pressure exceeds the maximal urethral pressure during 
exertion which results in increased intra-abdominal pressure 
[7]. Urine leakage occurs when the pressure in the bladder, the 
expulsive force, is greater than the pressure within the urethra, 
the closure force. At this point the woman loses urine involuntarily. 
When there is a weakness in the pelvic floor muscles that support 
the bladder and other pelvic organs, these organs could prolapse 
and cause additional pressure on the bladder leading to leakage of 
urine [8]. De Lancey and Richardson stated that normal pelvic organ 
support is achieved by support from ligamentous structures above 
and pelvic floor muscles function from below. Reflex contraction of 
the pelvic floor with increased intra-abdominal pressure increases 
urethral pressure more than bladder pressure and maintains 
continence [9]. 

Dr. Arnold Kegel, described a pelvic floor exercise, more 
commonly called a Kegel exercise, consists of repeatedly contracting 
and relaxing the pelvic floor muscles [7]. Interferential Therapy is 
a form of medium frequency currents that can be applied to pelvic 
floor muscles. Interferential Therapy may be used as an adjunct or 
alone in treatment of urinary incontinence [10]. IC can be applied 
with two or four electrodes and effective low frequency occurs 
in that area where the medium frequencies intersect within the 
pelvis to stimulate the pelvic floor. Ease of usage and external 
application with- out giving harm to the superficial tissues are the 
main advantages of this method. The current produces positive 
responses in the body and the intensity is well tolerated by the 
patients [11].

Aim of the Study
To find out the effectiveness of kegel exercise, interferential 

therapy and transverse abdominis strengthening in treating 
patients having stress urinary incontinence.

Methodology
a) Research design: Experimental, two groups, pre-test-
post-test structure study design.

b) Research setting: The study was conducted in the 
Physiotherapy Department of Swami Vivekananda National 
Institute of Rehabilitation Training and Research (SVNIRTAR).

c) Inclusion criteria: Female subjects having stress urinary 
incontinence characterized by involuntary loss of urine with 
coughing, sneezing and lifting weight, duration at least 6 month 
duration, age≤60, no cognitive impairment, no neurological 
deficit.

d) Exclusion criteria: Age more than 60yrs, urge and mixed 
incontinence, neurological deficit, history of hysterectomy, 
underwent surgery for incontinence, frequent urinary tract 
infection, COPD.

Outcome measures 
a) Urinary incontinence questionnaire: It is a self-
administered questionnaire to find out the incontinence impact. 
It has 21 questions. The highest score is 10. Lowest score is 0. 
It includes frequency of urination, nocturnal enuresis, residual 
urine after urination, activities that leak urine, quantity of urine 
leaks, protective garments used, sex life affection, confidence 
level, control over involuntary leak. 

b) Modified oxford scale: It is a 6-point grading scale ranges 
from 0 to 5 used to measure the pelvic floor muscle strength. 
0 means no discernible pelvic floor muscle contraction. 5 is a 
strong pelvic floor muscle contraction. It is the most commonly 
used scale to measure the pelvic floor muscle strength [12]. 

c) Modified sphygmomanometer: It is used to measure the 
core muscle strength. Patient in prone lying position, modified 
sphygmomanometer was placed horizontally under the 
abdomen with the lower edge of it just below the ASIS. It was 
inflated up to 70 mmHg and the patient was instructed to in 
draw the abdomen. If done properly the pressure drops 6-10 
mmHg and patient was asked to maintain up to 10 second. 3 
readings were taken, and the mean was taken [13].

Subjects/participants
A total of 50 female subjects (age range 20-60 years with mean 

age was 42) having stress urinary incontinence at least 6-month 
duration were recruited randomly into Group 1 (Experimental 
group)-25 subjects and group 2 (Conventional group)-25 subjects.

Procedure
After meeting the inclusion and exclusion criteria through an 

assessment proforma, informed consent was taken, and subjects 
were randomly allocated to either of the two groups. All participants 
underwent an initial baseline assessment of modified oxford scale, 
urinary incontinence questionnaire and transverse abdominis 
strength by modified sphygmomanometer. Group-1 (Experimental 
group) was treated with Interferential therapy, kegel exercise and 
transverse abdominis strengthening, 5 days per week for 4 weeks. 
Interferential therapy was given with Vectrostim model, output 
intensity 0-90mA, frequency channel I 4000-4250Hz, channel II 
4000Hz constant, base 0-100Hz, Spectrum 0-150Hz. Patient was 
positioned in semi-fowlers position. Interferential therapy was 
given using quadripolar method. Two electrodes were placed on the 
lower abdomen just above the outer half of the inguinal ligament 
and another two on the inner aspect of thigh near to the origin of 
adductor muscle. The parameters used were, intensity up to the 
tolerable limit of subjects, carrier frequency of 2000Hz, vector 900, 
rhythmic sweep frequency of 10-100Hz and duration 20 minutes. 
At the first treatment session every subject was examined for pelvic 
floor contraction by finger palpation method using sterilized gloves 
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to ensure correct position of the electrodes. Electrodes position 
was confirmed by checking maximum pelvic floor contraction to a 
given intensity.

Along with interferential therapy they performed the kegel 
exercise. The subjects were thoroughly described about the 
importance and procedure of the exercise. In crook lying position, 
they were asked to contract the abdomen and in-draw it holds for 5 
seconds and then relax for 10 seconds. They were advised to relax 
the glutei, back muscles and breathe normally. As a progression 
the contraction time increased up to 10 seconds and rest time 
decreased up to 5 seconds. Initially they practiced in crook lying 
position, gradually they were advised to practice it in sitting and 
standing also. 10 contractions and relaxation forms one set and 
they were advised to perform 8-10 sets in a day. With abdominal 
strengthening they were advised to contract the pelvic floor muscles 
and in-draw that like stopping the mid flow of urine. Contract for 
10 seconds and relax for 10 seconds, 10 contraction forms one set, 
10 sets of exercise per day for 1 month. Group-2 (Conventional 
group) was treated with kegel exercise and transverse abdominis 
strengthening.

Data Collection
Measurements for all dependent variables were taken prior to 

the beginning of treatment and at the end 4 weeks of intervention.

Data Analysis
Statistical analysis was performed using SPSS version 23.0, 

the dependent variables were analyzed using repeated measures 
ANOVA. 2×2 ANOVA. There was one between factor (Group) with 
two levels (Groups: IFT, kegel exercise and transverse abdominis 
strengthening) and one within factor (time) with two levels (Pretest, 
Posttest). In urinary incontinence questionnaire and modified 
oxford scale pair wise post-hoc comparisons were analyzed using 
a 0.05 level of significance.

Result

Figure 1: Urinary incontinence questionnaire.

Figure 1 illustrates that there was improvement in quality of 
life of patients having urinary incontinence measured by urinary 
incontinence questionnaire in both the groups from pre-treatment 
to post-treatment. The experimental group showed greater 
improvement in the post-treatment measurements as compared to 
the conventional group at the end of 4 weeks of treatment session. 
There was main effect for time F(2156.198), df(1), p=0.000. There 
was also a main effect for group F(17.655), df(1), p=0.000. The 

main effects were qualified into time X group interaction F(38.304), 
df(1), p=0.000. Tukey’s Post Hoc analysis shows that there was a 
significant improvement in quality of life for both the groups. 
However, the experimental group showed significantly greater 
improvement than conventional group at the end of 4 weeks.

Figure 2 illustrates that there was improvement in pelvic 
floor muscle strength measured by modified oxford grading scale 
in both the groups from pre-treatment to post-treatment. The 
experimental group showed greater improvement in the post - 
treatment measurements as compared to the conventional group 
at the end of 4 weeks of treatment session. There was main effect 
for time F(1005.231), df (1), p=0.000. There was also a main effect 
for group F(6.760), df(1), p=0.012. The main effects were qualified 
into time X group interaction F(8.308), df(1), p=0.006. Tukey’s 
Post Hoc analysis shows that there was a significant improvement 
in pelvic floor muscle strength in both the groups. However, the 
experimental group showed significantly greater improvement 
than conventional group at the end of 4 weeks.

Figure 2: Modified oxford grading scale.

Figure 3 illustrates that there was improvement in transverse 
abdominis strength measured by modified sphygmomanometer 
in both the groups from pre-treatment to post-treatment. There 
was main effect for time F(959.119), df(1), p=0.000. There was 
also a main effect for group F(0.853), df(1), p=0.360. The main 
effects were qualified into time X group interaction F(0.220), df(1), 
p=0.641.

Figure 3: Transverse abdominis strength.

Discussion
Overall results of the study showed that both the experimental 

group treated with interferential therapy, kegel exercise, transverse 
abdominis strengthening and conventional group treated with 
kegel exercise, transverse abdominis strengthening improved in 
quality of life measured by urinary incontinence questionnaire, 
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pelvic floor muscle strength measured by modified oxford grading 
scale and transverse abdominis strength measured by modified 
sphygmomanometer improved from pre-test measurements to 
post-test measurements. However experimental group improved 
to a greater extent in urinary incontinence questionnaire and 
modified oxford grading scale.

Incontinence impact in Urinary incontinence 
questionnaire

In this study both the groups showed significant improvement 
in impact of incontinence, and quality of life, personal and social 
life over time, but experimental group showed more improvement 
than conventional group at the end of 4 weeks of intervention. Deep 
abdominal muscle contraction makes the pelvic floor muscles to co-
contract. Co-ordinated co-contraction of pelvic floor muscles with 
deep abdominal muscles is more effective than specific strength 
training of the pelvic floor muscles to enhance continence [14]. Bo 
et al. [15] had conducted a study and found that for stress urinary 
incontinence; pelvic floor muscle training was more effective than 
electrical stimulation, vaginal cones, and no treatment control 
[15]. Cavkaytar et al. [16] conducted a study and found that there 
was improvement in 68.4% of the women in the stress urinary 
incontinence (SUI) and 41.2% of the women in mixed urinary 
incontinence (MUI) group, which were statistically significant 
(p=0.02). Home-based Kegel exercises with no supervision are 
effective in women with SUI and MUI and the improvement is better 
in women with SUI [16]. Pelvic floor muscles are responsible for 
both urethral closure and its pressure increase during a maximal 
voluntary contraction, supporting the pelvic organs and avoiding 
their descent during intra- abdominal pressure increase and thus 
helps in decreasing leakage [17]. During a transverse abdominis 
muscle maximal voluntary contraction, a pelvic floor muscle co-
contraction occurs because of a synergistic activity between the 
pelvic floor muscle and transverse abdominis muscle that increases 
the strength and decrease incontinences [18].

Electrical stimulation of pudendal nerve with interferential 
therapy facilitated contraction of pelvic floor muscles that improved 
the condition [19]. Interferential therapy which stimulates the 
efferent fibers of the pudendal nerve at S2 and S3, which innervates 
the pelvic floor muscles and as direct response at the effector organ 
the pelvic floor muscles result in increased neural activation causing 
the pelvic floor muscles to contract [20]. Strengthening weak pelvic 
floor muscles increases the low urethral closure pressure, thus 
decrease incontinence improving quality of life. Therefore, pelvic 
floor re-education methods including Kegel exercises, biofeedback 
(BF), electrical stimulation, vaginal cones and bladder training 
can be used in the treatment of stress urinary incontinence [21-
23]. Electrical stimulation improves the urethral closure pressure 
by restoration of reflex activation of the pelvic floor muscles, 
maintaining synchronised contraction of these muscles in addition 
to the strengthening effect thus decrease incontinence [24].

The reason for improvement in experimental group may be 
because of improve in strength and endurance of pelvic floor 
muscles and by giving interferential therapy that restores normal 

physiological reflexes in the abnormal nerves and muscles. It 
increases the urethral closure pressure by restoring the reflex 
activation of the pelvic floor muscles, while encouraging the 
synchronized contraction of all the pelvic floor muscles increasing 
their individual strength [25]. Interferential current stimulates 
pelvic floor muscles in the right sequence when one can’t 
subconsciously or even consciously do so. It can act by inhibiting 
detrusor muscle contraction [26].

Pelvic floor muscle strength in modified oxford scale
In this study both the groups showed significant improvement 

in pelvic floor muscle strength, but experimental group showed 
more improvement than conventional group at the end of 4 
weeks of interventions. In a study of Soni et al. [27] found that 
there was statistically significant increase in Perineometer power 
of post Kegel exercise treatment cases in comparison to pre-
treatment cases as reading in cm of water of Perineometer was 
increased from 21.32cms to 25.08cms. Mean endurance time was 
increased from 4.97 seconds (pre-treatment) to 7.37 seconds post- 
treatment cases [27]. Pelvic floor muscles (PFM) tensioning leads 
to translocation of this muscle layer and internal organs of minor 
pelvis in cranio-ventral direction, which results in normalization of 
urethral positioning, an increase in urethral pressure and prevents 
urine leak [28]. Intensive training of the pelvic floor muscle group 
results in development of its mass, which provides support for 
minor pelvis organs and prevents leakage [29]. Morin et al. [30] 
done Dynamometric studies demonstrated that PFM in women 
with SUI show lower tone at rest, lower maximum strength, lower 
contraction speed and lower endurance. With pelvic floor exercises 
there is increase in strength, contraction speed and increase 
endurance thus improves the condition [30]. During a cough and 
the valsalva maneuver, not only women who are incontinent but 
also nulliparous and parous women who are continent demonstrate 
bladder neck displacement in the dorso-caudal direction. During 
voluntary PFM contraction, the position of the bladder neck is 
elevated in the ventral-cranial direction thus improves better 
holding and decrease leakage [31-33].

Marques et al. [34] in their study found that there is increase 
micro-vascularity and oxygenation of pelvic floor muscles with 
Kegel exercise thus improves the strength and endurance and 
improve in the condition [34]. After the end of the session it was 
found that there is also significant improvement in incontinence 
impact and sexual function measured by urinary incontinence 
questionnaire. Kegel exercise improves tissue oxygenation and 
there occurs hypertrophy of pelvic floor muscles which increase 
contractility, strength and endurance [35]. Soni et al. [27] conducted 
a study and found that combination of IFT and Kegel exercises 
increases the strength and endurance in pelvic floor muscles. 
Increase in endurance was seen by better holding capacity and less 
or no episode of leakage. The improvement in endurance time was 
3.93. They concluded that IFT with Kegel exercise is effective for 
controlling SUI in the study population [27]. 

Pelvic floor stimulation enhances the body’s natural mechanism 
and incontinence mechanism by activating appropriate pudendal 
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nerve reflexes [36]. IFT produces reflex inhibition of detrusor 
following contraction of the slow twitch pelvic floor muscles 
promotes better contraction and improves strength. Interferential 
therapy stimulates the pudendal nerve and trigger long latency 
spinal cord reflex response. In addition to direct motor response, 
this reflex stimulus causes a widespread contraction of pelvic floor 
muscles. These contractions can strengthen the pelvic floor muscles, 
elevating the bladder neck and increasing outflow resistance to 
urine leakage [37]. IFT has an advantage of more deep stimulation 
and less discomfort is felt by the subject while stimulating the pelvic 
floor muscles. Slow and fast twitch muscles are activated using the 
rhythmic sweep frequency [38]. 

Kai et al. [38] done a study with 24 subjects divided into two 
groups the experimental group received interferential therapy 
plus pelvic floor exercises and the control group received pelvic 
floor exercises only. After 4 weeks of treatment it was found that 
interferential therapy plus pelvic floor exercise found to be a more 
effective treatment modality than pelvic floor muscle strengthening 
exercise alone for incontinence [39].

Transverse abdominis strength in modified 
sphygmomanometer

In this study the transverse abdominis strength was measured 
by the pressure biofeedback unit. It was found that both the groups 
were improved but there was improvement with time only. The 
mean improvement in control group is 0.24 and in experimental 
group is 0.4 respectively. With transverse abdominis strengthening 
there is hypertrophy of the muscle fibers, increase in strength and 
have better contraction and coordinated action with the pelvic floor 
muscles leads to improvement in the stress urinary incontinence 
[40]. Spasford et al. [41] claimed that deep abdominal muscle 
contraction makes the pelvic floor muscles to co-contract. Co-
ordinated pelvic floor muscle contraction with deep abdominal 
muscle contraction is more effective than specific strength training 
of the pelvic floor muscle to enhance continence [41]. When the 
patient performs an isometric tension of the abdominal muscles, 
there occurs activation of Pelvic floor muscles, especially the 
pubococcygeus muscle and the external anal sphincter [42]. The 
pelvic floor muscles act in synergism with the muscles of the 
lumbopelvic region to stabilize the lumbar spine and prevent 
incontinence.

Conclusion
Subjects having stress urinary incontinence in between age 20-

60 years, because of weak pelvic floor and abdominal muscles was 
treated with kegel exercise, transverse abdominis strengthening 
and interferential therapy was found to be effective by increasing 
the strength and endurance of pelvic floor muscles and abdominals 
as determined by quality of life measured by urinary incontinence 
questionnaire, pelvic floor muscle strength measured by modified 
oxford grading scale and transverse abdominis strength measured 
by modified sphygmomanometer.

Limitations
Sample size was small, short duration of study, no follow up to 

see long term effects.
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