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Abstract. [Purpose] This review article is designed to expose physiotherapists to a physiotherapy assessment of 
stress urinary incontinence (SUI) and the treatment and possibly preventive roles that they might play for women 
with SUI. Specifically, the goal of this article is to provide an understanding of pelvic floor muscle function and 
the implications that this function has for physiotherapy treatment by reviewing articles published in this area. 
[Methods] A range of databases was searched to identify articles that address physiotherapy for SUI, including the 
Cochrane Library, Medline, and CINAHL. [Results] According to the articles identified in our databases research, 
greater improvements in SUI occur when women receive a supervised exercise program of at least three months. 
The effectiveness of physiotherapy treatment is increased if the exercise program is based on some principles, such 
as intensity, duration, resembling functional task, and the position in which the exercise for pelvic floor muscles is 
performed. Biofeedback and electrical stimulation may also be clinically useful and acceptable modalities for some 
women with SUI. [Conclusion] We concluded that the plan for physiotherapy care should be individualized for each 
patient and include standard physiotherapy interventions.
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INTRODUCTION

Urinary incontinence (UI) is defined by the International 
Continence Society as an “involuntary loss of urine which 
is objectively a demonstrable, social, and hygienic prob-
lem”1). There are three main types of urinary incontinence: 
stress, urge, and mixed.

Stress urinary incontinence (SUI) is the complaint of in-
voluntary leakage on effort or exertion or on sneezing or 
coughing. During effort or exertion, the intra-abdominal 
pressure is raised, and the urethral sphincter is unable to 
maintain a pressure higher than that exerted on the blad-
der. Subsequently, urine leakage occurs during everyday 
activities such as lifting, laughing, jumping, sneezing, or 
coughing2, 3).

Urge urinary incontinence (UUI) is the complaint of in-
voluntary leakage accompanied by or immediately preced-
ed by urgency. During bladder filling, the bladder contracts 
abnormally, which creates a sensation of the need to urinate 
that becomes progressively stronger, is very difficult to ig-
nore, and ultimately results in urine leakage. UUI may be 
associated with overactive bladder syndrome (OAB), a con-

dition that denotes urgency, frequency, and nocturia, with 
or without UUI2, 3).

Finally, mixed urinary incontinence (MUI) is the com-
plaint of involuntary leakage associated with urgency and 
also with exertion, effort, sneezing, or coughing2, 3).

UI is not only a serious medical condition in that it can 
lead to perineal rash, pressure ulcers, and urinary tract 
infections but also an undeniable social problem, creating 
embarrassment and negative self-perception. UI has been 
found to reduce both social interactions and physical ac-
tivities4) and is associated with poor self-rated health5), im-
paired emotional and psychological well-being, impaired 
sexual relationships, decreased quality of life6), and depres-
sive symptoms7). Women with UI are usually inactive and 
in the long term become isolated from community-based 
activities6, 8). There is also a risk of admission to a nursing 
house, specifically for older women with UI9).

UI affects approximately 20 million people in the United 
States, and the prevalence of UI in women ranges from 26–
46%10). The economic costs of UI are substantial, compris-
ing over $16 billion per year in the United States. Subak et 
al. reported that community-dwelling women spend nearly 
$750 per year out of pocket for incontinence management11).

Physiotherapists have become involved in the clinical 
management of UI in women, as the presumptive underly-
ing impairments (i.e., decreased pelvic floor muscle strength 
and/or endurance, decreased awareness of bladder irritants) 
fall within the scope of physiotherapy practice according to 
the Guide to Physical Therapist Practice12). Consequently, 
there is a growing need to understand how physiotherapy 
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interventions impact the UI symptoms, impairments, and 
functional limitations of women. This review article is de-
signed to expose physiotherapists to a physiotherapy assess-
ment of SUI and the treatment and possibly preventive roles 
that they might play for women with SUI.

Admission of an increased number of women with SUI 
into physiotherapy clinics convinced us that control of this 
condition to some extent, at least from the mechanical point 
of view, is associated with physiotherapy interventions. Re-
viewing a series of categories, including the anatomy of the 
pelvic floor and mechanism, pathophysiology, therapeutic 
modalities used in physiotherapy for SUI, preventive role 
of pelvic floor muscle (PFM) training, and some barriers 
to successful physiotherapy outcomes, may help physio-
therapists to obtain an insight into how SUI may be con-
trolled in a way to improve the quality of life of a sufferer 
of SUI. Although a number of physiotherapy treatments 
have been proposed for patients with SUI, there are suf-
ficient uncertainties and some controversies concerning the 
effectiveness of physiotherapy modalities, particularly due 
to the different treatment strategies. Uncertainty and some 
possible barriers in performing physiotherapy treatments 
for SUI patients prompted a narrative review, which might 
be of interest to physiotherapists managing SUI patients. 
Therefore, in the present review article, we reviewed the re-
cent physiotherapy treatments for women with SUI. Specifi-
cally, our main goal was to review exercise therapy methods 
for strengthening the pelvic floor muscles that mainly con-
trol continence.

METHODS

A range of databases, including the Cochrane Library, 
Medline, and CINAHL was searched to identify articles 
addressing physiotherapy for SUI. The search strategy in-
volved entry of the word physiotherapy with a combination 
of other words such as physiotherapy, pelvic floor muscle, 
pelvic floor muscle training, pelvic floor muscle exercise, 
biofeedback, functional electrical stimulation, stress uri-
nary incontinence, and women or female. This is a narrative 
review, and we were free to choose the related high-quality 
evidence based on our experience. So, we were confident 
that we would be able to find the main answers to our ques-
tion.

RESULTS AND DISCUSSION

Anatomy of the pelvic floor and mechanism of inconti-
nence

The continence mechanism is embedded within the pel-
vic floor structure. The pelvic floor is composed of striated 
muscles arranged in a dome-shaped sheet and is often de-
scribed as a sling. These muscles are referred to as lying 
within either the deep or superficial pelvic floor. The fascia 
and muscles of the pelvic floor support the bladder, uterus, 
and rectum. Muscles specific to the deep pelvic floor in-
clude the levator ani (LA) and ischiococcygeus. The LA is 
composed of three muscle bellies, including the iliococcy-
geus, pubococcygeus, and puborectalis. The iliococcygeal 

and pubococcygeal muscles form a horizontal shelf or ham-
mock that spans from one pelvic sidewall to the other and 
then attaches laterally to the ischial spines and arcus ten-
dineus fascia. The puborectalis muscle arises from the pu-
bic bone on either side and extends into a sling or U-shape 
around the posterior rectum, which attaches to the walls of 
the vagina, urethra, and rectum13, 14) (Fig. 1).

Pelvic muscles and sphincters converge and attach at the 
perineal body. These include the anterior fibers of the LA, 
the transverses perinea superficialis and profundus, bulbos-
pongiosus, external anal sphincters, and fibers from urinary 
sphincters13) (Fig. 1). The collective group of the LA and 
coccygeus muscles with the surrounding fascia is referred 
to as the diaphragm of the pelvis. Although it is poorly dis-
cussed, the pelvic floor has an important role in the function 
of core muscle stabilization. The core muscles are known as 
the muscles of the trunk (abdominals, quadrates lumborum, 
spinal muscles including the multifidus, and hip muscles), 
the diaphragm, and the pelvic floor. Essentially, the pelvic 
floor is the floor of the core14).

The opening between the LA through which the urethra, 
vagina, and rectum pass is the urogenital hiatus. The uro-
genital hiatus is anteriorly supported by the pubic bones and 
LA and posteriorly by the perineal membrane and external 
anal sphincter.

The perineal membrane is a dense triangular membrane 
located below the LA with a central opening through which 
the vagina and urethra pass. The deepest member of the 
perineal membrane is the external anal sphincter.

The anatomy of the continence system can be organized 
into those structures that provide normal support to the low-
er urinary tract, and those that determine urethral closure 
force. The structures that provide normal support include 
the three layers of the pelvic floor structure.

During bladder storage, activation of the sympathetic 
nervous system increases the tonic activity or contraction of 
the internal urethral sphincter to assist in preventing urine 
leakage.

The lower urinary tract is innervated by three sets of pe-
ripheral nerves including (i) pelvic parasympathetic nerves 
(S2-S4 segments) that excite the bladder, (ii) lumbar sympa-
thetic nerves that inhibit the bladder and excite the internal 
urethral sphincter, and (iii) pudendal nerves that excite the 
external urethral sphincter and pelvic floor muscles13, 14).

Fig. 1. Levator ani muscles15)
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Pathophysiology of SUI
The main anatomic hypotheses for development of SUI 

are as follows: 1) the loss of structural support, 2) the ham-
mock, and 3) the neural hypotheses3).

Loss of structural support hypotheses: Supportive 
structures to the bladder neck and urethra are necessary 
to maintain urethral closure pressure. Intact attachments 
of the suburethral fascia to the fascia of the arcus tendin-
eus and the LA construct a firm shelf that remains stable 
when faced with increased forces generated by a cough or 
sneeze14). Disruption of this shelf, such as weakness of the 
LA or damage to fascial attachments, as described in the 
loss of structural support hypotheses, could result in SUI. 
Aging and childbirth injury are considered the main etio-
logical factors for LA weakness14).

The hammock hypotheses: In this hypothesis, the posi-
tion of the urethra remains constant, but the compression of 
the pelvic floor muscles and fascia, which support the ure-
thra, is decreased14). In a normal support system, intra-ab-
dominal pressure pushes the urethra against the hammock-
like supportive layer, and the urethral lumen closes, which 
in turn does not allow urine to pass. However, in the case 
of an abnormal supportive layer, the lumen is not closed 
completely, thus resulting in urine leakage13, 14).

The neural hypotheses: The main neural hypothesis for 
development of SUI is associated with the pudendal nerve 
injury. The pudendal nerve innervates the external urethral 
sphincter. So, any damage to the pudendal nerve (e.g., due 
to the recent vaginal delivery) results in SUI3).

In addition to the above mentioned hypothesis concern-
ing UI, there are some risk factors that may result in the 
occurrence of SUI. These are as follows:

Childbirth15, 16), Age17), Decreased collagen content and 
elasticity18), Race and ethnicity15–17), Obesity17, 19), Smok-
ing, chronic cough, respiratory diseases20), Pelvic sur-
gery17), Chronic constipation20) , and Carbonated drinks19).

Furthermore, there are also some nonspecific risk fac-
tors, such as pelvic organ prolapse21), medications22), fluid 
intake23), fecal incontinence24), and pelvic pain20), that may 
result in SUI. It is worth mentioning that the coexisting pel-
vic symptoms might be as follows: dual incontinence and 
pelvic organ prolapse, constipation, sexual dysfunction, 
chronic pelvic pain, low back pain, and hip pain8).

Therapeutic modalities used in physiotherapy for SUI
Physiotherapy treatments for female SUI include pelvic 

floor physiotherapy, lifestyle and behavioral therapy, and 
medication8, 13, 25–27).

Pelvic floor physiotherapy: One of the most frequent 
treatments for SUI is pelvic floor muscle exercise (PFME) 
or specifically contraction of the LA muscle. The premise of 
this intervention is that strong LA muscle contraction will 
improve urethral closure and pelvic organ support. It is hy-
pothesized that compression of the urethra by contraction 
of the pelvic floor muscle will stop urine leakage if the con-
traction is of sufficient force and properly timed8, 13, 25–27). 
It seems reasonable that LA muscle exercise could increase 
the compression function of the muscle. Since the LA mus-
cle consists of both type I (slow twitch) and type II (fast 

twitch) muscle fibers, specific strength training exercises 
can affect type II muscle fiber size through hypertrophy. 
Thus, strengthening type II fibers of the LA muscle could 
aid the urethral sphincter in maintaining continence28). 
PFMEs such as Kegel exercises are taught either by verbal 
instruction or manual palpation, and produce contraction 
of the LA against intra-abdominal pressure. Specifically, 
strengthening and coordination of the motor control of mus-
cles that form the abdominal cavity walls and function as 
primary stabilizing musculature of the lumbosacral spine 
(Fig. 2) are the main focus of PFME29, 30).

The effectiveness of PFME in women with SUI is de-
termined by both the frequency and intensity of exercise. 
Performing 15 repetitions of 2 to 4 seconds of contraction 
in an exercise program with 3 sets per day for a period of 8 
weeks, for instance, in women with mild to moderate SUI 
has been associated with a greater reduction in inconti-
nence31). This exercise program was also accompanied by 
instruction of the “Knack” principle31). The Knack or coun-
terbracing technique is taught by clinicians to prevent leak-
age during increases in abdominal pressure. The patient 
is taught to contract the pelvic floor muscle just prior to 
physical stresses such as sneezing. It is not clear, however, 
what contribution each intervention (PFME or behavioral 
training utilizing the Knack principle) made to the reduc-
tion in SUI in the patients. Another limitation of this study 
is associated with the short time period for muscle training. 
Normally, the maximal effect of strength training does not 
occur before 5 months of training31).

Studies in which women were trained longer and in 
which the effect of PFME alone on reduction of SUI was 
tested, reported favorable results. According to a Cochrane 
Review of PFME, greater improvements occur when wom-
en receive a supervised PFME program of at least three 
months8). It seems also likely that physiotherapy treatment 
effectiveness would be enhanced if the exercise prescrip-
tion is based on sound physiological principles. The stud-

Fig. 2. Abdominal cavity wall, which functions as the 
primary stabilizing musculature of the lumbo-
sacral spine and as a functional unit15)
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ies mentioned in this review are consistent in incorporating 
both PFM endurance and strengthening principles8).

It is worth mentioning that in addition to considering the 
intensity and duration of a PFME program, physiotherapists 
may also need to consider the body position in which the 
women with SUI exercise. Borello-France et al. compared 
the efficacy of a PFME progression that included practice 
in upright positions (i.e., sitting and standing) with the ef-
fectiveness of a PFME program that was performed only 
in the supine position in reducing SUI. They showed that 
the position used for PFME was not an important factor in 
performing exercise and the resulting reduction in SUI32). 
Further studies are needed to corroborate this finding con-
cerning the positioning effects of PFME on SUI.

Clinically, physiotherapists utilize exercise progression 
from gravity-eliminated to anti-gravity positions and final-
ly an unstable base of support such as Swiss ball exercise 
when strengthening the PFM (Fig. 3). We should also keep 
in mind that according to the specificity theory on motor 
tasks, greater gains in motor performance occur when prac-
tice resembles a functional task as much as possible8).

The main principles of therapeutic modalities used in 
physiotherapy for SUI can be summarized as follows:

• Pelvic floor muscle awareness is taught.
• The pelvic floor is assessed and exercised in functional 

positions.
• The use of anticipatory pelvic floor muscle contraction 

immediately prior to an activity that causes urine leakage 
(the “Knack” principle) is taught.

• A program of PFME is prescribed to individual patients 
and includes exercises for both fast and slow twitch muscle 
fibers.

• PFMEs are performed until the muscle fatigues, several 
times a day, and for 12 to 20 weeks.

• Patients are initially seen weekly, but their circum-
stances and/or the available resources may need to be taken 
into account.

• PFMEs are continued in a maintenance program25).
PFME along with Biofeedback: Correct contraction can 

be verified by biofeedback or manual palpation. In women, 
biofeedback can be obtained using small electrodes placed 
around the anus or by using an internal, vaginal electrode. 
Using biofeedback allows women to see almost instantly 
their muscle output during exercise.

Based on the literature, PFME with biofeedback is not 
more effective than PFME alone. However, PFME along 
with biofeedback may be a clinically useful and acceptable 
treatment for some women. A practical strategy may be to 
initiate PFME with biofeedback for those who might have 
difficulty in understanding how to contract or are unable to 
contract the PFM33). Biofeedback can also be used to teach 
correct PFME form.

PFME and electrical stimulation: Electrical stimulation 
(ES) is another intervention used by physiotherapists to re-
duce UI. The physiological objectives of ES are to produce 
muscle hypertrophy, to normalize the reflex activity of the 
lower urinary tract, and to increase circulation to muscles 
and the capillary system25, 27, 34). ES of the pudendal nerve 
improves urethral closure by activating the PFM. It may 

also increase conscious awareness of the action of these 
muscles to yield an improved ability to perform a voluntary 
muscle contraction.

With regard to a recent systematic review, ES did not 
differ from sham stimulation or PFME in terms of UI im-
provement35). However, ES is a priority for women with 
difficulty in contracting the PFM initially. Needless to say, 
substituting PFME alone for ES needs to be considered in 
the treatment protocol25, 27).

Cone therapy: Cone therapy can be a useful exercise and 
can be used as a biofeedback device using vaginal cones 
even in patients without a palpable voluntary contraction25).

Preventive role of PFM training
There are no studies, to our knowledge, applying PFM 

training for primary prevention of SUI. Theoretically, it is 
estimated that strengthening the PFM by specific training 
would have the potential to prevent SUI and pelvic organ 
prolapse. Strength training may increase the PFM volume 
and lift the levator plate to a more cranial level inside the 
pelvis. If the pelvic floor possesses certain amount of stiff-
ness, it is likely that the muscles could counteract the in-
creases in abdominal pressures that occur during physical 
exertion. The few studies published on prevention have 
concentrated on training during pregnancy or after child-
birth26, 36, 37). The researchers showed that continent women 
had a significantly stronger PFM than incontinent women. 
Two other studies did not show any effect of PFM training 
during pregnancy or after childbirth38, 39). The interventions 
in these two studies were, however, weak, as the programs 
only consisted of one session with a midwife or a physio-
therapist, respectively. There was no supervision or guiding 
of the training.

Fig. 3. Examples of exercise progression (exercises 
progress from the top to bottom diagrams)15)
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Barriers to successful physiotherapy outcomes
Normally, women with SUI receive physiotherapy treat-

ment once a week for a period of 4 to 8 weeks. Instruction 
and performance of PFME at home are supplemented by 
a physiotherapy program. Thus, physiotherapy treatment 
when accompanied by a prescribed home exercise is likely 
to be successful for SUI treatment. Additionally, factors 
such as education, activity level, parity, smoking, child de-
livery type, and pelvic pain may affect the ability to cor-
rectly perform PFME38, 40).

Conclusion: From these observations, we concluded that 
the plan for physiotherapy care should be individualized for 
each patient and include standard physiotherapy interven-
tions. As outlined in Table 1, these interventions include 
modalities to decrease pain, PFME with or without biofeed-
back and/or electrical stimulation to improve strength and 

coordination of the PFM, stabilization exercises to improve 
strength of abdominal and/or lumbar stabilizer muscles, 
and patient education including recommendations for blad-
der and/or bowel training, fluid management, and diet mod-
ification12).
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