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Abstract: The objective of this review is to present and discuss up-to-date conservative

treatment strategies for the management of stress urinary incontinence (SUI) in women. This

review aims to provide an overview of the importance of initial self-management strategies

and conservative management options for women with SUI and how these treatments can be

integrated into clinical practice. The various treatment modalities available including pelvic

floor physiotherapy, biofeedback, and neuromuscular electrical stimulation devices, in addi-

tion to lifestyle changes which can significantly affect symptoms, are discussed. The

relevance and importance of individual assessment and training programs is highlighted in

addition to additional adjuncts available to facilitate rehabilitation and symptom improve-

ment. Expected outcomes for women with mild to moderate SUI who participate in targeted

individualized conservative management programs are generally good, with a high likelihood

of substantial improvement in symptoms.
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Introduction
Stress urinary incontinence (SUI) is defined by the International Continence Society

(ICS) as “the complaint of any involuntary loss of urine on effort or physical exertion

(eg, sporting activities) or on sneezing or coughing.”1 SUI affects women worldwide

and can a significant impact on lifestyle and quality of life, including social interac-

tion, exercise participation, wellbeing and mood.2–4 It has been estimated to affect

between 13 and 46% of women across Northern Europe and Australia.5,6 Many

women accept symptoms of urinary incontinence as “normal” and may suffer with

symptoms for many years or not seek help unless symptoms deteriorate.7 This is

often due to social stigma around incontinence, embarrassment, reinforced by beliefs

that SUI is a normal part of ageing.4 Prevalence of SUI increases with age, parity,

obesity and presence of diabetes.8–10 Effective management strategies and education

can prevent onset or progression of SUI, with a positive effect on both quality of life

and financial implications for health care providers.

Symptoms of SUI may be due to weakness of the pelvic floor muscles (PFM) in

supporting the closure of urethral sphincters, fascial or ligamentous damage follow-

ing trauma, most commonly occurring during childbirth11,12 or due to dysfunction

of neuromuscular components that manage pressure change.13 During a PFM con-

traction the levator muscles move inwards.2 Improvements in motor patterning,

localized pelvic floor muscle hypertrophy and timing of muscle activation can be

gained through regular pelvic floor muscle exercises, with the purpose of improving
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urethral closure and preventing downward pressure on the

bladder neck.12–15 Bø (2004) proposed that specific pelvic

floor muscle training (PFMT) may “lift” the levator plate

to a higher position by increasing muscle volume.

Conservative management, including PFMT is recom-

mended as first line intervention prior to consideration

for surgery for mild to moderate SUI.16 In this review

we will discuss the role of conservative management of

SUI, including strategies for self-management, lifestyle

changes, the role of PFMT, including the use of electro-

stimulation and biofeedback and intravaginal devices.

Strategies of self-management for
SUI in women
It is understood that the time between onset of SUI symp-

toms and seeking help from a medical professional can be

significant; this is likely to be due in part to a lack of

awareness of services or treatment available and difficulty

in accessing help.4 Therefore ensuring awareness and ease

of access to local health care professionals specializing in

the management of SUI and other bladder symptoms is

vital. This could be achieved through health care profes-

sionals having conversations with patients within local

community settings and interventions at times of known

changes to the pelvic floor, for example, during and imme-

diately following childbirth, pelvic surgery or at the time

of the menopause. Use of standardized validated question-

naires in these settings can aid the identification of stress

incontinence and help to initiate discussions and

treatments.17 Screening and early identification of pelvic

floor dysfunction could aid in more timely and appropriate

access to self-management options and support. PFM

training during and after pregnancy is known to have

a positive impact on SUI up to one year postpartum for

women who are incontinent following childbirth; informa-

tion and education is routinely provided to women during

this time within the UK.17,18

Lifestyle factors known to affect the onset and contin-

ued presence of SUI include obesity, smoking and consti-

pation. It has been reported that a 20–70% increased risk

of urinary incontinence is associated with an increase of

five points on recorded body mass index (BMI).19 Obesity

is a known independent risk factor for SUI10 and therefore

supporting women to lose any excess weight can signifi-

cantly improve urinary incontinence. There is also evi-

dence that bariatric surgery has significant beneficial

effects on SUI. In a cohort of 366 women undergoing

bariatric surgery, cure rates of 41% for SUI were reported

at 12 months.19 Whilst not an appropriate treatment for all

obese patients, the benefits of bariatric surgery on pelvic

floor symptoms are proven.

Smoking has also been highlighted as a contributing

factor towards SUI, mainly due to excessive coughing or

contribution towards chronic respiratory disease; although

prevalence is greater with those smoking more than

20 cigarettes per day.20 Smoking cessation should be

recommended to patients with SUI and referral to commu-

nity smoking cessation services which can provide cogni-

tive support and nicotine replacement therapy is

recommended. Vaping is increasingly recognized as an

important adjunct in smoking cessation and is almost

certainly less harmful than smoking tobacco. A switch to

vaping may result in a beneficial effect on SUI due to

reduced coughing, but there is currently no evidence for

this and patients should be informed that we are unaware

of the long-term risks of vaping.

Integration of PFMT into clinical
care
PFMT compared with no treatment is well researched and

has significantly beneficial effects on improving conti-

nence specific outcome measures and overall quality of

life.4,13,21,22 In a recent large scale Cochrane systematic

review including 31 trials involving 1,817 women,

Dumoulin et al (2018) found that women were eight

times more likely to report a cure in symptoms of SUI

with PFMT than with no active treatment. The rationale

behind PFMT is to build PFM strength, muscle bulk,

endurance and timing of muscle contraction to resist

downward movement with rises in intra-abdominal

pressure.2,9,13 Table 1 provides a summary of randomized

controlled trials and systematic reviews assessing the

effectiveness of PMFT for SUI.

The National Institute for Clinical Excellence

(NICE) within the UK16 recommends digital assessment

of PFM activation prior to supervized PFM training to

assess effective muscle activation; this should be part of

a thorough subjective and objective assessment and is

usually assessed using the modified Oxford score

(Table 2). This assessment can be applied at baseline

and used to monitor progress with treatment. It has been

shown through transperineal ultrasound studies and

manual muscle testing that some women depress instead

of elevate their bladder neck on voluntary pelvic floor
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muscle contraction when undertaking self-directed PFM

exercises.23,24 In a previous study, which combined

a mixture of continent and incontinent women (17%

and 30% respectively), 23% of 60 participants demon-

strated this.24 This helps to highlight the importance of

supervized pelvic floor muscle assessment in order to

detect strength, endurance and also technique of PFM

activation, in addition to direction of muscle contraction

against the bladder neck to optimally reduce SUI. It is

not possible for patients to self-direct their treatment in

this way simply from information sheets, although this

is often the standard practice in primary care. Once

correct technique has been achieved then progression

to focused PFMT can be undertaken in addition to

more global postural and function specific rehabilitation.

PFM endurance has been found to be significantly dif-

ferent between continent and incontinent women.24 It is

therefore recommended that PFMT includes both fast

and slow twitch muscle training to optimize continence.

Effective PFM strength and contraction by manual

muscle testing has positive correlations with bladder

neck elevation on ultrasound measurements.24 This high-

lights the benefit of ensuring correct technique during

rehabilitation. Specialist women’s health/pelvic health

physiotherapists are best placed to assess and treat

women suffering with SUI in a variety of health care

settings. These specialist physiotherapists have postgradu-

ate training and expertize in digital pelvic floor muscle

testing and in some settings, access to equipment such as

real-time ultrasound to aid with assessment and rehabilita-

tion. This is in addition to an understanding of the role of

the pelvic floor as part of the core muscular and dynamic

system in optimally managing intra-abdominal pressure.

Once effective and isolated PFM activation is

achieved, a specific training program can be devised.

This would include specified duration of muscle contrac-

tion followed by timed relaxation, determining effort

required during activation (eg, maximal or sub-maximal)

and the length of expected training program required forT
ab
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Table 2 Modified Oxford grading score

Numerical scale Evaluation of strength

0 No contraction

1 Flicker

2 Weak

3 Moderate

4 Good (with lift)

5 Strong
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symptom relief on an individual basis.25 This can be con-

firmed by PFM testing as discussed and the use of indivi-

dualized assessment scores including the modified Oxford

grading score (power 0–5) and also the commonly used

tool, the PERFECT score (power, endurance, repetitions,

fast, every contraction timed) (Table 3) which was intro-

duced to simplify pelvic floor assessments and aid with

more individualized muscle training programs.26,36 These

systems give measurements of muscle power to assess

change and the PERFECT score was refined in 2008 to

include elevation of muscle activation, co-activation of

other supporting muscles and timing contraction; although

it should be noted that this progression has not been tested

for validity or reliability.

Different types of PFMT
Training programs including length, repetition and inten-

sity of training should follow general muscle training

principles applied to effect muscle hypertrophy and coor-

dinated contraction with an aim to better manage

changes in pressure.27,28 Many researchers have com-

pared the optimal number of PFM exercises, combining

strength and endurance training. Dumoulin et al (2018)

summarize variations in practice within their extensive

systematic review. Thirty-one studies were included,

with variable sample sizes (15–143 participants) and

program content. Exercise prescription generally

included endurance and strength based exercises.

Endurance holds varied from six to 30 seconds and fast

contractions lasted from 1–3 seconds. These were recom-

mended within sets of one per day, three per day or as

a program three times per week, it is therefore difficult

to compare training programs between studies included

and draw definitive conclusions. Fourteen more recent

studies in the review included programs which were

progressive with increasing length of muscle activation

and number of repetitions based on PFM assessment and

were progressed over time following reassessment; this

is more typical of current clinical practice.13

Despite variation across study designs, national UK

guidelines for PFMT as recommended by NICE (2015)

suggest undertaking eight contractions three times per day

over a three-month period to assess effects of muscle

training on symptom profile. The American College of

Sports Medicine (ACSM) (2009) recommend 8–12 repeti-

tions with a 2–10% progression for general strength train-

ing and >15 repetitions of light loads with short rest

periods for endurance training. These muscle training prin-

ciples can also be applied to the pelvic floor to address

slow and fast twitch muscle fibers by increasing the inten-

sity of contraction with and against gravity to progress

strength (fast twitch) and undertaking high repetitions of

low loads with submaximal contraction for endurance

(slow twitch).13

Once effective muscle activation is achieved, it is

possible for women to continue with regular, self-

directed exercise programs in addition to regular appoint-

ments with their health care provider, or in some settings

in addition to regular exercise classes (eg, once per week).

PFMT in addition to supervised weekly groups sessions

have been found to improve reported self-satisfaction with

SUI symptoms over a 6-month period.29 Ferreira et al

(2013) compared group training with completion of

a home exercise program alone, although both groups

improved and sample size was small. Haysmith et al

(2011) undertook a large review comparing approaches

to PFM training for SUI in women. The amount and type

of training supervision, eg, individual or group interaction,

the type and frequency of training and the approach of

training, eg, specific PFM exercise or the addition of lower

limb or core exercises varied between groups; the results

were therefore difficult to compare. The study’s main

finding was self-reported improvement of SUI with both

individual and group intervention; however, the main fac-

tor was the relevance of regular contact with a health care

professional rather than the type of contact provided.

Despite the physiological and neuromuscular changes

that rehabilitation aims to improve for symptom reduction,

the significance of patient quality of life, effect on self-

esteem, and individual wellbeing should be regularly

recorded within clinical practice using validated quality

of life measures and must always be recognized when

Table 3 PERFECT score26

P Power Strength of MVC, measured by
the modified Oxford grading
(0–5)

E Endurance Length of MVC (before strength is

reduced by 35% or more)

R Repetitions Repetition of endurance hold

F Fast

contractions

Number of fast contractions

ECT Every,

Contraction,

Timed

Abbreviation: MVC, maximal voluntary contraction.
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treating individuals suffering with SUI.30 Regular contact

with a clinician, group PFM exercise or education classes

can provide emotional support and networks in which

women feel less isolated and more empowered about

managing their symptoms in a positive way.

Functional integration of PFMT into
daily activities
Bø (2004) identified a delay in or lack of reflex PFM

contraction in women with urinary incontinence with

a rise in intra-abdominal pressure. Research into timing

of PFM activation prior to tasks or activities known to

increase pressure, specifically coughing, have been inves-

tigated with positive results in controlling SUI.31 This can

be taught within clinical practice to preempt provocative

activities and improve continence mechanisms for more

daily tasks.32 This could also be used for functional and

more dynamic tasks, such as lifting, pushing or pulling

a load by integrating pelvic floor and surrounding skeletal

muscles to counteract pressure change. PFM activation

occurs automatically in continent subjects33 and rehabilita-

tion aims to assist with this process by building PFM

strength, size and position to be able to do this. In addition

to selective PFM strengthening it can also be beneficial to

strengthen local pelvic muscles and hip stabilizers.

Gluteals and hip adductors have been found to work

synergistically with the PFM33,34 and PFM also found to

be active during voluntary activation of deep abdominal

muscles.35 Individual holistic assessment and treatment

targeting the pelvic region as a whole can provide better

control and it could be argued better awareness and acces-

sibility to the PFM for functional activities; evidence

within this area is ongoing.

Biofeedback during PFMT
Biofeedback is the process of gaining greater awareness of

a physiological function (in this case PFM contraction)

primarily using instruments that provide information on the

activity of those same systems, with a goal of the patient

then being able to contract their pelvic floor at will.

Biofeedback can be used as a behavioural treatment and

adjunct for muscle training and motor re-learning for the

management of SUI. The simplest form of biofeedback is

verbal feedback from digital palpation to confirm effective

contraction36–38 Biofeedback can help patients to learn to

respond to visual and/or auditory stimulus produced mainly

by internal pressure or electromyography (EMG)

biofeedback, which uses surface electrodes to detect skeletal

muscle changes on contraction or relaxation of the PFM

(Figure 1). This can be used alongside real-time ultrasound,

which provides visual feedback and is being used more

routinely by physiotherapists for muscle re-training as

a noninvasive option.24 This information can then be used

to coordinate timing and aid effective muscle contraction

prior to changes in intra-abdominal pressure, building

strength and providing feedback for muscle relaxation; in

addition to increasing motivation and exercise adherence.38

There are a large variety of biofeedback devices available to

purchase by patients independently for home use and for

clinicians within clinic settings. Devices have recently

become more sophisticated to assess vaginal pressure

changes in addition to direction of muscle activation to

ensure that valsalva manoeuvres are not undertaken.

Mørkved et al (2002) and Moroni et al (2016)

found that there were no significant benefits to incor-

porating biofeedback into usual PFMT in women who

can effectively contract their PFM. However, for some

patients the ability to visualize correct activation is

extremely beneficial in motor re-learning and neuro-

muscular control and therefore within clinical practice

biofeedback can be a useful additional adjunct to

treatment.

Intravaginal neuromuscular
electrical stimulation as an adjunct
to PFMT
Intravaginal neuromuscular electrical stimulation (NMES)

aims to improve PFM power and contractibility by produ-

cing a series of electrical impulses to aid with muscle

contractibility and strength.36 A vaginal probe with elec-

trode attachment is used (Figure 2) and patient participa-

tion encouraged with maximum patient controlled current

intensity to elicit a contraction. Treatment time varies

between individuals to begin with, optimal time of

20 minutes achieved once daily.

Evidence is conflicting in regards to the use of NMES

in improving SUI symptoms and it has not been found to

be superior to PFMT alone.21,39 NICE (2015) do not

advise its use in routine PFM rehabilitation. However,

the inclusion of electrical stimulation needs to be consid-

ered on an individual basis dependent on clinical findings,

especially for those who are unable to voluntarily activate

their PFM effectively; where it may provide a basis for

treatment.
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Vaginal cones
Vaginal cones are weighted cone-shaped plastic tampons,

designed to support pelvic muscle training. The heavier

the cone, the more effectively a patient needs to recruit

their pelvic floor in order to prevent the cone from falling

out. It is proposed that vaginal cones can aid with

a contraction of pelvic floor musculature to retrain muscle

strength.36. The cones are designed to stay within the

vagina during functional tasks for 10–20 minutes.40

A Cochrane review found that weighted vaginal cones

are better than no active treatment but no better than

PFMT and NMES for women with symptoms of SUI.40

Few studies were included within the review with small

sample sizes noted; however as an additional conservative

Figure 1 Neen PeritoneTM Biofeedback device used to provide biofeedback on the effectiveness of pelvic floor muscle activation.
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method, cones could be an option for some women and

many different types are available on the market.

Comparing conservative treatment
modalities
Conservative treatment methods have been compared in

studies with variable results. It is agreed that active interven-

tion in the form of pelvic floor muscle training, intravaginal

stimulation and vaginal cones can all positively affect pelvic

floor function and overall frequency and severity of SUI.21

A single-blind randomized control trial by Castro et al (2008)

demonstrated significant improvements in pad testing for

provoked SUI, improved quality of life and reported

frequency of leakages in all active treatment arms (pelvic

floor muscle training, intravaginal stimulation and vaginal

cones) compared with no active treatment. However, no

significant differences were found between active treatment

arms, except for significant improvements in muscle grading

in the PFMT group. The study authors, in addition to NICE

(2015), recommend supervized PFMT as first-line interven-

tion, with considerations to add intravaginal stimulation and

vaginal cones if patients are unable to contract their PFM

effectively, but not used as routine first-line treatment.

Intravaginal devices
For some women, if pelvic floor training has improved

overall strength, endurance and power but symptoms of

Figure 2 Neen PericalmTM neuro-muscular electrical stimulation kit.

Note: The probe on the right is inserted into the vagina and provides electrical stimulation to provoke pelvic floor muscle contraction to aid power and contractility of the

pelvic floor as part of a pelvic floor muscle training regime.
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SUI persist in association with high-impact exercise, then

in some cases an intravaginal device (Figure 3) may be

useful to support the bladder neck in addition to previous

strategies discussed.2 These can be used at the time of

exercise or other activities which provoke stress inconti-

nence, providing internal support, reducing leakage and

enhancing confidence and participation in physical activity

and may be used as a long-term adjunct to manage SUI.

Such devices include ring pessaries with an anterior pro-

trusion, which supports the urethra, or devices such as

ContiformTM vaginal pessary which is cylindrical or

UrestaTM (see Figure 3). Evidence for the use of intrava-

ginal devices is limited, some patients find these devices

effective and use them in the long-term having derived

significant benefit, and others find them uncomfortable or

undignified and do not use them.

Technological support
It is recognized that supervized PFMT is superior to home

PFMT in regards to subjective improvement22 and pad

testing;41 however, in some situations such as remote dis-

tances from a clinician or an inability to travel, this maybe

a beneficial option as a self-management strategy.

Preliminary studies looking into web-based programs

with video description and instructions on correct pelvic

floor muscle activation have been used previously with

positive outcomes, despite small sample sizes.42 The

aims of this type of learning are to aid with exercise

compliance, provide information to support treatment and

could be an initial contact to prompt seeking further help.

It could also be used as an additional tool to aid with

motivation following an initial consultation with

a specialist physiotherapist. Such forms of support have

been successfully devised internationally with download-

able “Apps” onto digital mobile phones. Whilst there is

limited evidence for the efficacy and utility of Apps which

aid PMFT, many patients express an interest in using these

tools. The most widely used App in the UK is SqueezyTM

which has been recommended for use by the NHS App

library.43

Conclusion
Expected outcomes for women with mild to moderate SUI

who participate in targeted individualized training

programs are very good, with a high likelihood of significant

improvement or cure of symptoms.13 Maintaining a healthy

BMI and making positive lifestyle choices are also very

important. There are many adjuncts and training devices

available for individuals to use to self-manage SUI, however,

if taught effective PFM activation with regular contact from

a specialist health care provider, patients are more likely to

have better long-term outcomes with SUI. Clinical guidelines

within the UK16 recommend a trial of supervized pelvic floor

training prior to surgical intervention or more invasive pro-

cedures. It could be argued that the most important self-

management strategy is empowerment of women to seek

Figure 3 An example of two of the many intravaginal devices designed to reduce stress urinary incontinence. ContiformTM (left) UrestaTM (right).

Note: ContiformTM (left); UrestaTM (right).
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appropriate help from an early stage. It is known that out-

comes are better for mild to moderate SUI with conservative

treatment and self-management strategies, therefore timely

access to relevant information can be significant to improving

quality of life and reduce symptom severity and progression.
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