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Abstract

Urinary incontinence in women has a high prevalence and causes significant morbidity. Given that
urinary incontinence is not generally a progressive disease, conservative therapies play an inte‐
gral part in the management of these patients. We conducted a nonsystematic review of the litera‐
ture to identify high-quality studies that evaluated the different components of conservative man‐
agement of stress urinary incontinence, including behavioral therapy, bladder training, pelvic floor
muscle training, lifestyle changes, mechanical devices, vaginal cones, and electrical stimulation.
Urinary incontinence can have a severe impact on our healthcare system and patients’ quality of
life. There are currently a wide variety of treatment options for these patients, ranging from con‐
servative treatment to surgical treatment. Although further research is required in the area of
conservative therapies, nonsurgical treatments are effective and are preferred by some patients.
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Urinary incontinence (UI) is a significant cause of decrease in quality of life, especially among
women.  The prevalence of UI in women is estimated to range from 13% to 46%,  and studies
have shown that incontinence increases with age.  In addition to the significant social impact that
UI has on a woman’s quality of life, this condition has a significant financial burden on individual
and national healthcare dollars. It has been estimated that the total annual direct and indirect cost
for UI in the United States alone is $19.5 billion.

UI is defined according to patients’ symptoms. Although definitions vary in the literature, the
International Continence Society defines three major subtypes of UI: (1) stress urinary inconti‐
nence (SUI) is the complaint of involuntary leakage on effort or exertion, or on sneezing or cough‐
ing; (2) urgency urinary incontinence (UUI) is the complaint of involuntary leakage accompanied
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by or immediately preceded by urgency; and (3) mixed urinary incontinence (MUI) is the com‐
plaint of involuntary leakage associated with urgency and also with exertion, effort, sneezing, or
coughing.

Although there is a plethora of treatment options, conservative management is the first-line op‐
tion for most patients with UI. The rationale for conservative treatment is that UI is not necessarily
a progressive disease, and that conservative therapies can be effective, well tolerated, and safe.
Furthermore, a moderate delay in surgical therapy does not make treatment more difficult or less
effective. One of the recommendations of the 1992 Agency for Health Care Policy and Research
guideline states that “surgery, except in very specific cases, should be considered only after behav‐
ioral and pharmacologic interventions have been tried.”  Similarly, the European Association of
Urology guidelines advocate a stepwise approach regarding management of UI, which begins with
addressing underlying medical or cognitive issues, progressing to lifestyle modifications, behav‐
ioral therapy, and mechanical devices.  In addition, conservative therapies are frequently pre‐
ferred by many patients. Taking into account the patient’s goals and preferences, it is appropriate
to recommend conservative management as an initial approach.

Methods

We conducted a nonsystematic review of the literature using the PubMed database. Using the free-
text protocol, the search term urinary incontinence plus the terms conservative management, be‐
havioral therapy, bladder training, pelvic floor muscle training, lifestyle changes, mechanical devices,
vaginal cones, and electrical stimulation were entered across the title and abstract fields from
1980 to 2014. Four authors reviewed these results. Only English language articles were consid‐
ered. For each parameter, preference was given to Cochrane reviews, systematic reviews, or meta-
analyses that were available in the literature. When the prior mentioned literature was unavail‐
able, the largest series with the longest follow-up were included in this study. Additionally, other
significant studies were identified using the reference lists of the selected papers.

Behavioral Therapy

Behavioral therapy describes a group of treatments aimed at educating the incontinent female pa‐
tient about her condition and providing the patient with strategies to reduce incontinence. There
are several components that fall under the rubric of behavioral therapy. Each individual element
of behavioral therapies discussed here is centered on basic educational techniques such as oper‐
ant learning, which is intended to model activity to reproduce normal behavior (in this case UI).

Bladder Training

Bladder training is a commonly used technique for patients with overactive bladder (OAB) or UUI.
There are typically three components to bladder training: patient education, scheduled voiding,
and positive reinforcement. The aim of this technique is to have the patient void prior to urgency
and UI. This interval is then gradually increased with clinical improvement. In conjunction with
timed voiding, fluid management, bladder diaries, urge inhibition techniques, and anticholinergic
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medical therapy are added. Timed voiding has been explored and there is insufficient evidence to
recommend it as a singular intervention.  The ultimate goal is a comfortable interval between
voids with continence—a retraining of the bladder. The International Consultation on
Incontinence (ICI) makes a grade A recommendation, based on level 1 evidence that “bladder
training is recommended as a first-line treatment of UI in women.”

A recent Cochrane review  of bladder training for UI found 12 trials with a total of 1473, pre‐
dominantly female, participants. Three trials compared bladder training with no bladder training.
Results generally favored bladder training; however, there were no statistically significant differ‐
ences found in the primary endpoints, which varied among the trials. Three trials compared blad‐
der training with drugs: two with oxybutynin and one with imipramine plus flavoxate. In the first
two trials, participants’ perception of cure at 6 months (relative risk [RR] 1.69; 95% confidence in‐
terval [CI], 1.21–2.34), quality of life, and adverse events were statistically significant in favor of
bladder training, and the number of daytime micturitions per week favored drug treatment. In the
latter trial, participants’ perception of cure immediately after treatment just achieved statistical
significance (RR 1.50; 95% CI, 1.02–2.21) in favor of bladder training, and this difference was
maintained at approximately 2 months after treatment. Two comparisons of bladder training with
pelvic floor muscle training plus biofeedback showed no difference.

Overall, the conclusion was that there is limited evidence suggesting that bladder training is help‐
ful for the treatment of UI; however, there is not enough evidence to determine whether bladder
training was a useful supplement to other therapies (Table 1).
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Table 1

Improvement in Urinary Incontinence With Bladder Training

Intervention

Comparison

Study Outcome Number in

BT/Control
Group (n)

Follow-

up

Results

Fantl JA et

al

Number of

micturitions per wk
at end of treatment
phase

45/43 6 wk SMD −0.73 (95% CI,

−0.73 to 0.11)

BT vs no
intervention

Perception of cure of
incontinence

RR 3.00 (95% CI, 0.14
to 65.16)

Lagro-

Janssen AL
et al

Perception of

improvement in
incontinence

9/9 2 mo RR 17.00 (95% CI, 1.13

to 256.56)

Yoon HS et
al

Number of
micturitions per wk
at end of treatment
phase

19/12 8 wk SMD −3.95 (95% CI,
5.22 to −2.67)

Perception of cure of
incontinence at end

of treatment

37/38 6 wk RR 0.99 (95% CI, 0.75
to 1.30)

Colombo
M et al

Perception of cure of
incontinence at

follow-up

27/28 6 mo RR 1.69 (95% CI, 1.21
to 2.34)

BT vs oxybutynin Number of
incontinent episodes

per wk at end of
treatment phase

Mean (SD): BT = 5.6
(5.6), oxybutynin 0.7

(4.9)

Herbison

GP et al

18/16 3 mo

Number of

micturitions per wk
at end of treatment
phase

SMD 0.98;(95% CI,

0.26 to 1.69)

BT vs flavoxate Jarvis GJ Perception of cure of
incontinence at end

25/25 4 wk RR 1.50 (95% CI, 1.02
to 2.21)

Favors intervention.
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BT, bladder training; CI, confidence interval; PFMT, pelvic floor muscle training; RR, relative risk; SD, standard de‐
viation; SMD, standard mean difference; WMD, weighted mean difference.

Lifestyle Changes

Patient education regarding bladder health is also helpful in managing SUI and OAB. Healthy blad‐
der habits include lifestyle modifications such as eliminating bladder irritants from the diet, man‐
aging fluid intake, weight control, managing bowel regularity, and smoking cessation.

Caffeine has been shown to have a diuretic effect,  and has been shown to increase OAB symp‐
toms by increasing detrusor pressure  and by increasing detrusor muscle excitability.  This is
likely a dose-dependent event because it has been shown that high caffeine intake (> 400 mg/d
average) correlated with urodynamic detrusor overactivity compared with stress-incontinent
women (< 200 mg/d average).  Although there is no strong evidence, there are some studies that
do suggest that decreasing caffeine intake improves continence.  Therefore, patients should be
advised of adverse effects of caffeine on bladder health.

Fluid restriction has also been recommended in the treatment of both SUI and OAB, as excessive
fluid intake can exacerbate symptoms of SUI and OAB. Physical stress occurring at lower bladder
volumes is less likely to cause leakage, and will cause lower volume leakage if it does occur.
Conversely, extreme fluid restriction produces concentrated urine, which has been postulated to
be a bladder irritant, leading to frequency, urgency, and urinary tract infections.  A baseline fre‐
quency-volume chart should be obtained and patients with normal to increased fluid intake
should try moderately restricting fluid intake. The daily volume of fluid intake should be approxi‐
mately six 8-oz glasses per 24 h (approximately 1500 mL or 30 mL/kg body weight per 24 h).

In a study of constipation in geriatric hospital patients, the prevalence of constipation was directly
correlated to SUI.  Coyne and colleagues  found higher rates of constipation in men and women
with OAB compared with patients without OAB, based on patient-reported outcomes, which can
also reflect treatment with anticholinergic agents in the OAB group. Treating constipation has been
shown to significantly improve urgency and frequency in older patients.  The ICI panel con‐
cluded that constipation and chronic straining may be a risk factor for the development of UI
(level 3 evidence), but that there were no data to suggest that intervention was beneficial.

Obesity is a significant modifiable and reversible risk factor for SUI. Obesity has been hypothe‐
sized to promote UI by increasing intraabdominal pressure leading to chronic stress on the pelvic
floor.  In a study examining the relationship of body mass index (BMI) to UI, Townsend and
colleagues  found that increased BMI and waist circumference both significantly increased the
risk of UI (P < .001 for both). The same research group showed that not only was obesity a risk
factor for UI, but also that weight gain was an independent risk for incident UI.  Gaining 5 to 10
kg after age 18 years increased the risk of developing weekly UI by 44% (odds ratio [OR] 1.44;
95% CI, 1.05–1.97) compared with women who maintained their weight within 2 kg irrespective
of their initial weight; gaining 30 kg increased the risk by fourfold. A prospective randomized con‐
trolled trial (RCT) conducted by Subak and associates  studied 338 overweight and obese
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women at two centers in the United States. Subjects were randomized to an intensive 6-month
weight loss program that included diet, exercise, and behavior modification, or to a structured ed‐
ucation program. Results showed a statistically significant decrease for all UI (−47% vs −28%) and
SUI (−58% vs −33%) in the weight loss group. Therefore, it is clear that obesity is a cause for UI
and weight loss is an effective treatment that should be a first-line therapy for obese patients with
UI (particularly those with SUI). In addition, there is evidence to suggest increasing level of physi‐
cal activity reduces risk of SUI.

Smoking has also been proposed as a risk factor for SUI by increasing coughing episodes,  and
for OAB through bladder irritation from nicotine and toxins excreted in the urine. However, to
date, epidemiologic studies of tobacco use have produced inconsistent findings. In women, some
studies suggest that smoking increases the risk of UI, or at least severe UI, but others demonstrate
no increased risk. A 1-year longitudinal study of 6424 women over 40 years found that current
smokers were at higher risk for both SUI and OAB compared with those who had never smoked,
although statistical significance was seen only for those with OAB.  Given the lack of adequate
studies, the ICI committee could not make any evidence-based recommendation.  Despite these
conflicting results, smoking cessation should still be recommended as a general health measure, to
reduce the risk of bladder cancer, and to reduce coughing episodes in smokers with UI.

Pelvic Floor Rehabilitation

Pelvic floor muscle training (PFMT) use began gaining popularity in the mid-20th century thanks
to Arnold Kegel’s success in treating women with SUI. PFMT for treatment of SUI and MUI is
thought to utilize pelvic floor muscles in three distinct ways: by increasing urethral pressure,
through support of the bladder neck, and by interacting with the transversus abdominis via coor‐
dinated contractions between the pelvic floor muscles and the transversus abdominis. In the case
of UUI, it is thought that pelvic floor muscle contraction can inhibit detrusor muscle
contractions.

A 2010 Cochrane review looked at 14 trials; of these, UI was diagnosed in 3 trials using signs
and/or symptoms, whereas in 11 trials the diagnosis was confirmed using urodynamic testing.
SUI, UUI, and MUI were evaluated. PFMT was taught by trained staff and strength and endurance
training were both utilized as methods of PFMT. Strength was usually defined as low repetitions
with higher load, whereas endurance (or fatigue resistance) was defined as higher repetition with
lower loads. Behavioral training was also used to teach the subjects to perform voluntary contrac‐
tions immediately prior to an event that may cause leakage. It was found that, after PFMT, a pa‐
tient-perceived cure was more likely, especially in patients with SUI compared with MUI and UUI. It
was also found that trials in which women trained longer (6 mo vs 6 to 8 wk) and those in which
women were younger (mean age 50 y) reported higher cure rates. This review also found that
women who were diagnosed with SUI by urodynamic testing were 17 times more likely to report a
cure, compared with the 2 to 2.5 times likelihood of cure reported in women diagnosed with UUI
via urodynamic testing. The authors concluded that women who underwent PFMT were more
likely to have fewer daily episodes of leakage and a better reported quality of life, and were more
likely to report an improvement or cure.
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In contrast to self-directed regimens, a clinician-guided PFMT program with regular supervision is
recommended to ensure effectiveness.  Biofeedback has also been explored with PFMT as a way
to help women appreciate their muscle output during pelvic contraction. Studies have not found a
significant difference in outcomes when adding biofeedback; however, it may be useful when initi‐
ating PFMT in order to better educate women on accurate pelvic contractions.  A more recent
Cochrane review explored the differences between different types of PFMT and explored the in‐
creasing role of biofeedback. Thirty-two reports from 15 studies were included in the final meta-
analysis. This review looked at supervision of PFMT, content of the PFMT programs, frequency of
training, and compliance with training.  The review found that patients with more healthcare
professional contact and patients who trained in group sessions were more likely to report a cure
and improvement; however, the reviewers cautioned that this could be related to experimenter ef‐
fect given the lack of blinding. This review also found that direct PFMT (voluntary pelvic floor con‐
tractions) training was better than sham training, and training 3 times a week, as well as adher‐
ence to the training regimen, was noted to be important, but few trials were unable to show a rela‐
tionship of compliance and outcomes. Overall, this review found that use of direct PFMT with
weekly supervision was optimal.

Duloxetine has also been proposed as an effective pharmacotherapy. The mechanism of action ap‐
pears to involve modulatory influence of serotonin and norepinephrine at urethral rhabdosphinc‐
ter mediated by the Onuf’s nucleus in the sacral spinal cord.  A large, multicenter RCT of 201 pa‐
tients supported the efficacy of combining PFMT and duloxetine in the treatment of women with
SUI.  Although the drug was with-drawn in 2005 by the US Food and Drug Administration for its
SUI indication due to liver toxicity and suicidal events, it is still available as a treatment option in
Europe.  In addition, in a recent clinical trial, women with SUI were randomized to PFMT versus
initial midurethral sling placement; women with initial sling placement were found to have a signif‐
icantly higher rate of subjective improvement at 91%, compared with 64% of women in the PFMT
group, with an absolute difference of 26% (95% CI, 18.1–34.5) (Table 2).
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Table 2

Improvement in Urinary Incontinence With Pelvic Floor Muscle Training

Diagnosis Diagnosis

Method

Study Comparison

Group

Outcome Number in

PFMT/Control
Group (n)

Training

Length

Re

Bø K et

al

Patient-

perceived
cure

29/32 6 mo RR

(95
CI,
to

11

Stress
urinary

incontinence

Urody-namic
testing

Castro
RA et

al

Nonactive
control

Change in I-
QoL score

26/24 6 mo MD
24

(95
CI,
to

37

Lagro-
Janssen

TL et
al

Patient-
perceived

cure or
improvement

33/33 12 wk RR
(95

CI,
to
14

Bidmead
J et al

No treatment Pad test 40/20 14 wk MD
−1
(95

CI,
−2
to 

Burns
PA et

al

Number of
leakage

episodes in
24 h

43/39 8 wk MD
−1

(95
CI,
−2

−0

Henalla
SM et

al

Pad test 26/25 12 wk RR
(95

CI,

Favors intervention.

55

56

57

58

59

60

a



CI, confidence interval; I-QoL, quality of life in persons with urinary incontinence; MD, mean difference; PFMT,
pelvic floor muscle training; RR, relative risk.

Vaginal Cones

In the treatment of SUI, first-line treatment tends to be PFMT. However, women may either have
trouble identifying and controlling this group of muscles, or are just poorly compliant to the train‐
ing and therefore other interventions need to be explored. Sets of graded weighted vaginal cones
are the proposed solution to this dilemma. The cones provide progressive muscular overload.
They are inserted into the vagina and the patient is instructed to maintain the heaviest cone possi‐
ble within the vagina. Patients advance progressively to the use of heavier cones. This methodol‐
ogy is thought to allow for faster PFMT training, with perceived improvements that provide a mo‐
tivational factor. A reasonable goal is to retain the cone for 20 minutes while walking.

In a Cochrane review by Herbison and Dean,  23 small clinical trials were evaluated that com‐
pared vaginal cones with traditional PFMT electrostimulation, and various combinations of these
three treatment modalities. The study was unable to identify if combination therapy with vaginal
cones was better or worse than single modality. However, it was found that vaginal cones may be
better than no active treatment (RR 0.84; 95% CI, 0.76–0.94) and they may be a good conservative
option as a method for PFMT.

Mechanical Devices

Vaginal support prostheses have been in use for a long time. Although primarily used for pelvic
organ prolapse, there has been interest in developing devices specifically for SUI. Pessaries, which
work by providing mechanical support for the urethra, have been used for the treatment of SUI.
Some potential advantages of these vaginal support devices are that they can potentially be appli‐
cable to the majority of the incontinent population, they have mild side effects, and they don’t re‐
quire any specific testing (eg, urodynamic testing). Conversely, these devices do not definitively
treat the problem, and if the problem worsens, the patient’s health may preclude any surgical in‐
tervention. Furthermore, these devices do not correct intrinsic sphincter deficiency, and may not
help patients with hypermobility.

A recent Cochrane review looked at seven trials involving 787 women.  Three small trials com‐
paring mechanical devices (intravaginal such as pessary, sponge, or tampon-like device) with no
treatment suggested that use of a mechanical device might be superior to no treatment; however,
results were inconclusive. Five trials compared one mechanical device with another, but data were
inconclusive as well, given the different outcome measures in each trial. This review ultimately
concluded that there was little evidence from the controlled trials from which to judge whether
the use of mechanical devices is superior to no treatment. Furthermore, there was insufficient evi‐
dence to support one device over another, and little evidence to compare mechanical devices with
other forms of treatment.
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Urethral plugs passively occlude and/or coapt the urethra, and must be removed for voiding.
Overall results were generally favorable from the original studies by Staskin and associates.
Although urethral inserts are potentially applicable to almost all women with pure SUI, the fact
that these devices must be removed and reinserted with each void is not attractive to most
women. The highest patient acceptance seems to be among those with very predictable, episodic
SUI, such as during sports or dancing. Many of these patients believe that their problem is too
mild to undergo a surgical procedure but are happy to have this minimally invasive alternative.

Electrical Stimulation

Although PFMT remains a better choice as first-line conservative therapy, another treatment op‐
tion for UI in women is the use of intravaginal pelvic floor electrostimulation devices. These de‐
vices are also known for their low side-effect profile, which includes only burning or irritation at
very high intensities. The mechanism of action for this modality relies on the electrical stimulation
to induce hypertrophy of skeletal pelvic floor muscles via reflex contractions, while activating the
detrusor inhibitory reflex arc.  Prior studies have reported variable success with pelvic floor
electrical stimulation; some studies did show improvement in UI whereas others found equivocal
findings when compared with sham groups. Prior studies have helped determine the optimal stim‐
ulation parameters for electrical stimulation, which include a stimulation frequency of 50 Hz, alter‐
nating or biphasic current, intermittent stimulation, and optimal stimulation intensity to allow for
stimulation without pain.

In a recent study by Chêne and colleagues,  359 women with UI were indentified; of these
women, 207 patients were identified with pure SUI. After treatment with pelvic floor muscle stimu‐
lation, the objective cure rate was found to be 65.7% in patients with pure SUI; failure rates for the
group with SUI were found to be 19.8%. Measurements of levator ani muscle tones were also im‐
proved in these patients. Incontinence scores were performed for stress, urgency, and frequency,
and only the SUI group had statistically significant improvement. Quality-of-life studies for all in‐
continence groups were improved after electrical stimulation in all groups (stress, urgency, and
frequency). The overall patient satisfaction rate for this modality was found to be 83.6%, due to
patients reporting satisfaction with ease, freedom, and rapidity of use, in addition to discretion (
Table 3).
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Table 3

Comparison of Electrical Stimulation

Study Intervention (n) Length of

Intervention

Outcome Results

Objective cure by absence
of incontinence on voiding

diary

65.7% (136/207)

Chne G et al Intravaginal electrical
stimulation

8 wk Stress incontinence score
(before vs after training)

5.36 6 ±.54 vs 3.23
± 2.1 (P < .0001)

PFMT (before vs after
training)

3.12 ± 0.64 vs 4.03
± 0.81 (P < .0001)

Overall quality of life score
(before vs after training)

5.63 ± 1.4 vs 8.01
± 1.85 (P < .0001)

Thor and

Donatucci

Duloxetine with PFMT

(53) vs no treatment
(47)

12 wk Median decrease in

incontinence episode
frequency

56.5% vs 34.7%

(P =.004)

Duloxetine only (52) vs

PFMT only (50)

PFMT, pelvic floor muscle training.

Conclusions

UI is a pervasive and increasing problem that can affect all age groups and can have a severe im‐
pact on our healthcare system and a patient’s quality of life. The armamentarium of current thera‐
pies for incontinence ranges from conservative/behavioral treatments to medical therapy to inva‐
sive surgical options. It is imperative that the specialist be able to navigate through all available op‐
tions in the care of patients with incontinence. Although further research is required in the area of
conservative therapies, nonsurgical treatments are effective and may be preferred by many
patients.

Main Points

Urinary incontinence (UI) in women has a high prevalence and causes significant
morbidity. Given that urinary incontinence is not generally a progressive disease,
conservative therapies, including behavioral therapy, bladder training, pelvic floor
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muscle training, lifestyle changes, mechanical devices, vaginal cones, and electrical
stimulation, play an integral part in the management of these patients.
Bladder training is a commonly used technique for patients with overactive bladder or
urgency UI. There are usually three components to bladder training: patient education,
scheduled voiding, and positive reinforcement. The aim of this technique is to have the
patient void prior to urgency and UI. The ultimate goal is a comfortable interval
between voids with continence—a retraining of the bladder.
Patient-perceived cures were more likely reported after pelvic floor muscle training,
especially in patients with stress UI.
Pessaries, which work by providing mechanical support for the urethra, have been
used for the treatment of stress UI. Some potential advantages of these vaginal support
devices are that they can potentially be applicable to the majority of the incontinent
population, they have mild side effects, and they don’t require any specific testing.
Another treatment option for UI in women is the use of intravaginal pelvic floor
electrostimulation devices. These devices are also known for their low side-effect
profile, which includes only burning or irritation at very high intensities. The
mechanism of action for this modality relies on the electrical stimulation to induce
hypertrophy of skeletal pelvic floor muscles via reflex contractions, while activating the
detrusor inhibitory reflex arc.
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