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Nonsurgical Treatments for Urinary Incontinence 
in Adult Women: Diagnosis and Comparative 
Effectiveness 
Structured Abstract 
Objectives. Our objectives were to assess methods to diagnose urinary incontinence (UI) and 
monitor treatment effectiveness in community-dwelling adult women, and to assess clinical 
efficacy and comparative effectiveness of pharmacological and nonsurgical treatments for UI. 
 
Data Sources. We searched major electronic bibliographic databases, the FDA (Food and Drug 
Administration) reviews, trial registries, and research grant databases up to December 30, 2011. 
 
Review Methods. A systematic review of diagnostic studies and therapeutic randomized and 
nonrandomized studies published in English was performed to synthesize diagnostic accuracy; 
minimally clinically important differences in validated tools for diagnosing UI; and rates of 
continence, improvements in UI, and harms of examined treatments. We calculated pooled 
absolute risk differences to estimate the number needed to treat (NNT) to achieve continence or 
avoid harms with random effects models. 
 
Results. From a total of 905 eligible references, 99 studies showed minimal diagnostic value of 
tests to distinguish urodynamic stress or urgency UI; 57 studies suggested specific ranges of 
improvement in UI frequency (based on voiding diaries) that women considered important, as 
well as the value of quality-of-life assessment with validated checklists or scales. Pretreatment 
urodynamic diagnoses were not associated with better predictions of nonsurgical treatment 
outcomes. Continence was achieved in one woman with urgency UI for every eight women 
treated with fesoterodine (NNT 8, 95 percent CI [confidence interval], 5 to 17), 12 with 
tolterodine (NNT=12, 95 percent CI, 8 to 25), nine with oxybutynin (NNT=9, 95 percent CI, 6 to 
16), nine with solifenacin (NNT=9, 95 percent CI, 6 to 17), and nine with trospium (NNT=9, 95 
percent CI, 7 to 12). Discontinuation of treatment due to adverse effects occurred in one woman 
for every 33 treated with fesoterodine (NNT=33, 95 percent CI, 18 to 102), 16 with oxybutynin 
(NNT=16, 95 percent CI, 8 to 86), 56 with trospium (NNT=56, 95 percent CI, 30 to 228), and 78 
with solifenacin (NNT=78, 95 percent CI, 39 to 823). Discontinuation due to adverse effects 
occurred more often with fesoterodine or oxybutynin than with tolterodine. Continence was 
achieved in one woman for every three treated with pelvic floor muscle training (NNT=3, 95 
percent CI, 2 to 5), six with pelvic floor muscle training combined with bladder training 
(NNT=6, 95 percent CI, 4 to 16), and six with intravaginal electrical stimulations (NNT=6, 95 
percent CI, 4 to 16). Weight loss improved UI in obese women. Improvement in UI and quality 
of life were examined using different definitions, which hampered the synthesis of evidence. 
Evidence was insufficient from which to conclude prediction of treatment effects by age, race, 
baseline severity of UI, and comorbidities. 
 
Conclusions. Clinical evaluation with validated tools for diagnosis of UI, its type, frequency, 
severity, and impact on quality of life informs nonsurgical treatment decisions. Women 
determine treatment satisfaction and success according to clinically important reductions in UI 
frequency as recorded in voiding diaries and with clinically important improvements on 
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condition-specific quality-of-life scales. Benefits from pelvic floor muscle training, bladder 
training, and electrical stimulation are large, and adverse effects are uncommon. Benefits from 
drugs are small. Drugs for urgency UI have comparable effectiveness. Evidence about long-term 
adherence to and safety of all available treatments is insufficient.  
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Executive Summary 
Background 

Urinary incontinence (UI) is the involuntary loss of urine.1 About 25 percent of young 
women,2 44 to 57 percent of middle-aged and postmenopausal women,3 and about 75 percent of 
older women experience some involuntary urine loss.4 UI can affect women’s physical, 
psychological, and social well-being, and sometimes imposes significant lifestyle restrictions. 
The effects of UI range from slightly bothersome to debilitating.  

The cost of incontinence care in the United States averaged $19.5 billion in 2004.5 Six 
percent of nursing home admissions of older women are attributable to UI,5 and by one estimate, 
the annualized cost of women’s nursing home admissions due to UI was $3 billion.6 

Nonpharmacological therapies target strengthening the pelvic floor and changing behaviors 
that influence bladder function, whereas pharmacological therapies address innervating the 
bladder and sphincter. The etiology of incontinence is multifactorial; risk factors include age, 
pregnancy, pelvic floor trauma after vaginal delivery, menopause, hysterectomy, obesity, urinary 
tract infections, functional and/or cognitive impairment, chronic cough, and constipation.7 
Assessments of women complaining of UI begin with exclusion of underlying causes such as 
pelvic organ prolapse, urinary tract infection, and poor bladder emptying,8 all of which are 
beyond the scope of this review, as is neurogenic UI associated with spinal cord injury or stroke.9 
We focus specifically on women with stress UI associated with sphincter function, and with 
urgency UI, often associated with overactive bladder (Table 1 in the full report). 

Incontinence types are distinguished by their baseline mechanisms. Stress incontinence is 
associated with impaired sphincter function, and results in an inability to retain urine during 
coughing or sneezing.9 Urgency incontinence is defined as involuntary loss of urine associated 
with the sensation of a sudden compelling urge to void that is difficult to defer.9 Mixed UI is the 
term applied when both stress and urgency UI are present. These definitions reflect the 
consensus definitions developed by the International Urogynecological Association/International 
Continence Society.9 Overactive bladder is defined as urinary urgency with or without 
incontinence, usually accompanied by frequency and nocturia (the need to urinate at night).9 
Approximately one-third of women with overactive bladder also experience urgency UI.  

The types of UI imply different attendant risk factors and recommended treatments; however, 
UI etiology is frequently mixed.8 Stress UI is more common in younger women in association 
with pelvic floor trauma and uterine prolapse, both of which are often related to vaginal delivery 
and may require surgical treatments.7 Urgency and mixed UI are more common in older women 
in association with overactive bladders with or without sphincter dysfunction.1,7 

Although UI can be diagnosed based on patients’ reports of involuntary urine leakage,7 
researchers have also proposed clinical methods for objective diagnosis of different UI types. 
Urodynamic diagnosis of pure stress UI without detrusor overactivity has demonstrated 
usefulness for women undergoing surgery for stress UI.9 Diagnostic studies use multichannel 
urodynamics as a reference standard test to compare with noninvasive tests applicable to 
ambulatory care. However, researchers disagree on whether urodynamic examination represents 
the gold standard for UI diagnosis.8 Furthermore, urodynamic examination is not possible in 
ambulatory primary care. Previously published systematic reviews have reported a weak 
association between urodynamic test results and self-reported symptoms,10 but these reviews did 
not focus on the most appropriate methods to distinguish different types of UI in ambulatory care 
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settings. The role of invasive diagnostic methods in predicting which patients will benefit from 
specific treatments for UI remains unclear.  

Standard UI treatments for women include lifestyle changes, pelvic floor muscle training, 
and, for predominant stress UI, surgical treatments.1 In addition, several drugs have been 
approved for adults with overactive bladder, with or without urgency UI.1 Clinical interventions 
to reduce the frequency of UI episodes in women have been extensively reviewed in recent 
years,8,11 but the reviews did not emphasize continence or women’s perceptions of treatment 
success and satisfaction. Continence (complete voluntary control of the bladder) has been 
considered a primary goal in UI treatment8,12 and is the most important outcome associated with 
quality of life in women with UI;13 yet, it is rarely examined as a primary outcome in syntheses 
of evidence.14 Thus, we focus on continence and quality of life as primary outcomes for this 
Comparative Effectiveness Review. 

While definitions of continence are similar, the definitions most commonly applied to 
improvement in UI vary and include different degrees of change in frequency and severity of 
symptoms.15 Furthermore, improvement in UI has been viewed very differently by women and 
by researchers. Women define improvement according to reduced lifestyle restrictions or 
improved overall perception of bladder symptoms, especially resolution of urine leakage, 
whereas researchers define improvement as a decrease in the amount of lost urine during pad 
tests, or any statistically significant decrease in the frequency of UI episodes.15 Treatments for 
overactive bladder aim to decrease the frequency and intensity of urgency sensations, as well as 
the frequency of urgency UI episodes. Previous reviews of treatments for overactive bladder 
have considered clinical success as any statistically significant decrease in the frequency of UI 
episodes and voiding, irrespective of whether women perceived improvement.14 Measurement of 
treatment outcomes should be patient centered and based on factors important to women, rather 
than on the results of invasive tests.12 Thus, treatment success and failure should be evaluated 
according to what women report in validated questionnaires or scales. Ultimately, discussions of 
UI are complicated by the wide variety of measures used to describe the problem and its 
treatment outcomes. This review examines improvement thresholds of clinical importance in 
validated scales and checklists that can be applied to judge UI treatment success according to 
women’s own perceptions.  

This report synthesizes published evidence about diagnosis and management of UI in adult 
women. We focused on adult women in ambulatory care settings and on nonsurgical 
nonpharmacological treatments and pharmacological agents available in the United States. This 
report is intended as a companion piece to an earlier Evidence-based Practice Center report7 that 
examined a wide range of treatment alternatives, including surgery. We focus on techniques 
appropriate to primary care ambulatory practice and nonsurgical interventions for women with 
refractory UI. 

Our report also addresses the role of urodynamic testing, which is not typically performed in 
primary care. We include it here primarily as background information for primary care 
practitioners, and because it raises a conundrum. As we have emphasized, the primary outcome 
for UI should be patient-centered reports of the UI experience, especially the presence or absence 
of UI. Although we typically think of physiological testing as more objective than patient 
reports, these results are, at best, akin to intermediate outcomes. In the diagnostic context, 
physiological testing can inform in one of three ways: (1) establishing a diagnosis, 
(2) determining an etiology with therapeutic implications, and (3) generating a prognosis. In the 
case of UI, it is unclear whether physiological measures represent a gold standard against which 
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other measures can be compared, or whether they should be viewed as information that may 
predict key patient-centered outcomes. Hence, we may be more interested in levels of agreement 
between physiological measures and patient outcomes but hard pressed to interpret differences 
between them. We examine the role of urodynamic testing in diagnosing and treating UI to 
provide insight into this conundrum. 

Our systematic review is intended to help clinicians, consumers, and policymakers make 
clinical recommendations and informed decisions based on synthesized evidence and other 
relevant factors. 

Objectives 
We present a comprehensive synthesis of evidence regarding valid methods to diagnose UI in 

adult women and to monitor treatment benefits and harms. We evaluated the clinical efficacy and 
comparative effectiveness of pharmacological and nonsurgical treatments for UI in adult women 
following the principles from the Methods Guide for Effectiveness and Comparative 
Effectiveness Reviews from the Agency for Healthcare Research and Quality (AHRQ) 
(www.effectivehealthcare.ahrq.gov). We examined the following questions: 

 
Key Question 1. What constitutes an adequate diagnostic evaluation for women in the 
ambulatory care setting on which to base treatment of urinary incontinence? 

1. What are the diagnostic values of different methods—questionnaires, checklists, scales, 
self-reports of UI during a clinical examination, pad tests, and ultrasound—when 
compared with multichannel urodynamics? 

2. What are the diagnostic values of different methods—questionnaires, checklists, scales, 
self-reports of UI during a clinical examination, pad tests, and ultrasound—when 
compared with a bladder diary? 

3. What are the diagnostic values of the methods listed above for different types of UI, 
including stress, urgency, and mixed incontinence?  

4. What is the association between patient outcomes (continence, severity and frequency of 
UI, quality of life) and UI diagnostic methods?  

 
Key Question 2. How effective is the pharmacological treatment of UI in women? 

1. How do pharmacologic treatments affect continence, severity and frequency of UI, and 
quality of life when compared with no active treatment or with combined treatment 
modalities? 

2. What is the comparative effectiveness of pharmacological treatments when compared 
with each other or with nonpharmacological treatments of UI? 

3. What are the harms from pharmacological treatments when compared with no active 
treatment? 

4. What are the harms from pharmacological treatments when compared with each other or 
with nonpharmacological treatments of UI? 

5. Which patient characteristics, including age, type of UI, severity of UI, baseline disease 
that affects UI, adherence to treatment recommendations, and comorbidities, can modify 
the effects of the pharmacological treatments on patient outcomes, including continence, 
quality of life, and harms? 
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Key Question 3. How effective is the nonpharmacological treatment of UI in women? 
1. How do nonpharmacological treatments affect incontinence, UI severity and frequency, 

and quality of life when compared with no active treatment? 
2. How do combined modalities of nonpharmacological treatments with drugs affect 

incontinence, UI severity and frequency, and quality of life when compared with no 
active treatment or with monotherapy? 

3. What is the comparative effectiveness of nonpharmacological treatments when compared 
with each other? 

4. What are the harms from nonpharmacological treatments when compared with no active 
treatment? 

5. What are the harms from nonpharmacological treatments when compared with each 
other? 

6. Which patient characteristics, including age, type of UI, severity of UI, baseline disease 
that affects UI, adherence to treatment recommendations, and comorbidities, can modify 
the effects of the nonpharmacological treatments on patient outcomes, including 
continence, quality of life, and harms? 

Methods 

Input From Stakeholders 
We developed research questions and an analytic framework after discussions with key 

informants and technical experts. Research questions for the systematic review were posted for 
public comment, based on which we identified interventions eligible for this review. 
Stakeholders recommended a focus on patient-centered outcomes and interventions most 
relevant for ambulatory care and not evaluated in previous systematic reviews. Stakeholders also 
recommended reviewing nonsurgical interventions relevant to women with refractory UI. 
Comprehensive information about all nonsurgical treatment choices can lead to evidence-based 
referral practices for women with refractory UI. 

Candidates to serve as key informants, technical experts, and peer reviewers were approved 
by the Task Order Officer from AHRQ after disclosure of conflicts of interest. The protocol was 
developed with input from the Technical Expert Panel.  

Data Sources and Selection 
We sought studies from MEDLINE® via OVID and via PubMed®, the Cochrane Library, 

SCIRUS, Google Scholar, other databases, and manual searches of reference lists from 
systematic reviews. We identified studies published in English from 1990 through December 30, 
2011. 

Study Selection 
Three investigators independently determined the eligibility of the studies. For Key 

Question 1, we included studies that evaluated different methods to diagnose UI in women that 
are applicable to ambulatory care settings. Index methods that are applicable to ambulatory care 
settings were compared in eligible studies with urodynamic or clinical diagnosis of UI made by 
investigators in specialized clinics. 
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For Key Questions 2 and 3, we included randomized controlled trials (RCTs) that combined 
men and women if they reported outcomes in women separately or included more than 75 
percent women. We excluded studies of men, children, or residents of long-term care facilities. 
We excluded studies of surgical treatments for UI or urogenital prolapse and studies of drugs not 
available in the United States. We analyzed harms regardless of how authors perceived the 
causality of treatments. We included observational studies with adjusted treatment estimates. We 
included observational studies of treatments not examined in RCTs.  

Data Extraction 
Evaluations of the studies, data extraction, and quality control were conducted by four 

researchers using a standardized form. We abstracted minimum datasets for diagnostic and 
therapeutic studies. We abstracted inclusion of minorities, inclusion of women who failed prior 
therapy for UI, inclusion of mixed UI, baseline daily UI, and presence of urogenital prolapse or 
hysterectomy in female participants. We focused on urgency UI in women with overactive 
bladder and did not analyze urgency, voiding frequency, or nocturia. 

Quality Assessment 
We evaluated the quality of studies and classified them by their designs. We evaluated 

studies for Key Question 1 with predefined criteria for assessing the quality of the diagnostic 
accuracy of studies. We evaluated the quality of therapeutic studies using predefined criteria to 
assess the risk of bias, which included randomization, adequacy of randomization and allocation 
concealment, masking of the treatment status, and intention-to-treat analyses. We examined 
sponsorship and conflict of interest but did not downgrade quality using this information. We 
incorporated quality in the synthesis of evidence, conducting meta-regression, subgroup, and 
sensitivity analysis for each quality criterion rather than for the overall quality score. Well-
designed RCTs are believed to have a low risk of bias. We defined studies as having a medium 
or high risk of bias if one or more quality criteria were not met.  

Applicability of the population was estimated by evaluating the selection of women in 
observational studies and clinical trials. For each study, we examined settings, including 
ambulatory care or specialized clinics, recruitment in the clinical settings or in the community, 
inclusion age and type of UI, and exclusion criteria.  

Data Synthesis and Analysis 
For Key Question 1, results of individual studies were summarized to analyze sensitivity, 

specificity, predictive values, diagnostic odds ratios, and predictive likelihood ratios for correct 
diagnosis of any, stress, and urgency UI. We focused on the predictive likelihood ratios of UI in 
women examined with index tests when compared to women who had urodynamic or clinical 
diagnosis. Ratios of 1 indicated that the tests likely do not provide accurate UI diagnosis. Ratios 
of more than 10 provided large and often conclusive increases in the likelihood of UI. We pooled 
diagnostic test data with random effects models using an inverse variance weighting method with 
Meta-Analyst software. Random effects meta-analyses incorporate heterogeneity by assuming a 
normal distribution of underlying effects. In cases of heterogeneity, we used bivariate pooling 
methods.  

Following guidelines and recommendations from key informants and members of our 
Technical Expert Panel, we focused on patient-centered outcomes, including continence, 
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improvement in UI, quality of life, adverse effects, and discontinuation due to adverse effects. 
Voiding frequency in women with overactive bladder had been reviewed previously and was 
outside of our scope. The methods to assess harms were not assessed for validity. For Key 
Questions 2 and 3, we calculated relative risk, absolute risk differences, number needed to treat, 
and the number of events attributable to active treatment per 1,000 persons treated for binary 
outcomes. We assessed missing data across studies, including loss to followup and dropout 
patterns, and forced intention-to-treat analyses using the number of randomized subjects for all 
calculations.  

Meta-analysis was conducted when clinical populations, interventions, and outcomes were 
deemed sufficiently similar. We chose the random-effects inverse variance weights model to 
incorporate in the pooled analysis differences across trials in patient populations, baseline rates 
of the outcomes, dosage of drugs, and other factors. We analyzed adverse effects with drugs for 
urgency UI using double arcsine transformations of the event rates. We examined consistency in 
results across studies with Chi square tests and I square statistics. Using a standard preplanned 
algorithm, we explored heterogeneity with meta-regression, subgroup, and sensitivity analysis by 
clinical diversity, treatment dose and duration, and quality criteria of individual studies, and 
whether conflict of interest was disclosed by study authors. When exploring heterogeneity, we 
did not use subject-level variables to avoid an ecological fallacy. We calculated Bayesian odds 
ratios with 95 percent credible intervals. All calculations were performed using Meta-Analyst 
and STATA (Statistics/Data analysis, 10.1) software at 95 percent confidence limits. We 
assumed publication bias, and did conduct formal statistical tests.  

We assessed strength of evidence and judged it according to the domains of risk of bias, 
consistency, directness, and precision for each major outcome. We defined evidence as strong 
when several well-designed RCTs with a low risk of bias demonstrated consistent treatment 
effects. Significant dose-response association or large magnitude of treatment effects increased 
the level of evidence. We defined evidence as insufficient when only a single study examined 
treatment effects or associations. 

Results 
We identified and retrieved 5,185 references. We included 905 references for this review.  

Diagnosis of UI  
For Key Question 1, 99 studies of 81,043 women provided information on different methods 

for diagnosing UI. Described use of urodynamic testing as a reference standard test was very 
similar across the studies. Diagnostic methods to establish a clinical diagnosis of UI were 
described with different levels of detail and included patient history, physical and pelvic 
examination, urine culture, and other instrumental measures.  

The majority of studies demonstrated that the tests had only small diagnostic value in 
distinguishing women with urodynamic stress or urgency UI (Table A). The diagnostic values 
were similar after random effects versus bivariate pooling methods. The quality of the studies did 
not explain statistical heterogeneity in pooled estimates. 

Measuring Treatment Success 
Urodynamic evaluation, which was used as a reference method in many diagnostic studies, 

detects the presence of UI but not the frequency and severity of UI episodes. Validated tools to 
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measure UI treatment success based on meaningful changes in symptoms and quality of life for 
women include the Incontinence Severity Index; Patient Global Impression of Improvement and 
of Severity; Patient Perception of Bladder Condition; Urogenital Distress Inventory; Bladder 
Self-Assessment Questionnaire; International Consultation on Incontinence Modular 
Questionnaire-SF; Incontinence Impact Questionnaire; Urinary Incontinence-Specific Quality of 
Life Instrument; King’s Health Questionnaire; and Protection, Amount, Frequency, Adjustment, 
Body Image assessment tool.  

A reduction in UI episode frequency assessed with a 3- to 7-day diary was the most common 
primary outcome in the included RCTs. Importantly, women with daily stress UI perceived 
important clinical benefit at reductions of approximately 50 percent and important incremental 
clinical value at reductions of 75 percent and 90 to 100 percent. Women reported improved 
quality of life and clinical success only when they experienced a greater than 70 percent 
reduction in urinary episode frequency assessed by a voiding diary. Smaller decreases (20 to 40 
percent) in UI episode frequency were not clinically important when the results from a voiding 
diary were analyzed in association with the validated Incontinence Quality of Life questionnaire. 
The quality-of-life impact was similar for stress UI episode reductions of >40 percent to <70 
percent. In the case of women with persistent urge, stress, or mixed UI, more than 60 percent 
reported complete treatment satisfaction on the Global Perception of Improvement and 
Incontinence Impact Questionnaire when they experienced more than 70 percent reduction in UI 
episodes according to voiding diaries.  

The few RCTs that analyzed differences in outcomes depending on baseline urodynamic 
diagnosis versus self-reported symptoms of stress, urgency, or mixed UI suggested no advantage 
with urodynamic diagnosis. However, baseline urodynamic evaluation resulted in better 
prediction of harms from surgery for stress UI refractory to conservative treatments.  

Evidence was insufficient for the superiority of urodynamic evaluation’s prediction of 
nonsurgical treatment outcomes compared to diagnosis based on self-reported symptoms. 
Women’s perceptions of treatment success depend upon clinically important differences in their 
voiding diaries, scales, questionnaires, and impressions of global improvement. 

Efficacy of Pharmacological Treatments 
We synthesized the evidence of efficacy and comparative effectiveness of the drugs for 

predominant stress UI (including topical estrogen and serotonin-noradrenalin uptake inhibitors) 
and drugs for overactive bladder. Table B demonstrates how many studies were examined for 
each outcome, how many subjects participated in the studies, and what percentage of subjects 
experienced the outcomes. The last column indicates our level of confidence that the evidence 
reflects the true effect of the treatment and that future research is unlikely to change the estimate 
of effect (Appendix Table F1 in the full report). Drugs were more effective than placebo in 
achieving continence and improving UI, but the magnitude of effect was low. The absolute risk 
difference in continence was less than 20 percent for all drugs. Pharmacological treatments 
resulted in fewer than 200 cases of continence attributable to the drugs per 1,000 treated. The 
studies had good quality with low risk of bias. Individual quality criteria and disclosure of 
conflict of interest were not associated with differences in the results. 
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Stress UI 

Estrogen 
Individual RCTs indicated greater continence and improvement in UI with vaginal estrogen 

formulations and worsening of UI with transdermal patches. 

Duloxetine 
Duloxetine did not resolve stress UI when compared to placebo (Table B). The risk of 

adverse effects was significantly higher with duloxetine than with placebo. Duloxetine resulted 
in improved UI in 75-140 women per 1,000 treated, while 129 women per 1,000 treated stopped 
taking duloxetine because of adverse effects. 

Urgency UI 

Oxybutynin 
Oxybutynin increased continence rates and improved UI more often than placebo but also 

resulted in treatment discontinuation due to adverse effects. Oxybutynin resolved UI in 114 
women per 1,000 treated (95% CI, 64 to 163), while 63 women per 1,000 treated (95% CI, 12 to 
127) discontinued oxybutynin because of adverse effects. 

Tolterodine 
Tolterodine increased continence rates and significantly improved UI more often than 

placebo. Tolterodine resolved UI in 85 women per 1,000 treated (95% CI, 40 to 129), while 83 
women per 1,000 treated (95% CI, 47 to 120) experienced adverse effects. Discontinuation of 
treatment due to adverse effects did not differ between tolterodine and placebo.  

Darifenacin 
Darifenacin significantly improved urgency UI and several domains of quality of life more 

often than placebo. Darifenacin improved UI in 117 women per 1,000 treated (95% CI 57 to 
177), while 190 women per 1,000 treated (95% CI, 118 to 260) experienced adverse effects. 
Treatment discontinuation rates due to adverse effects did not differ between darifenacin and 
placebo.  

Solifenacin 
Solifenacin increased continence rates; higher doses resulted in greater benefits. Treatment 

discontinuation due to adverse effects was more common with solifenacin than with placebo. 
Solifenacin resolved UI in 107 women per 1,000 treated (95% CI, 58 to 156), while 13 women 
per 1,000 (95% CI, 1 to 26) discontinued treatment because of adverse effects. 

Fesoterodine 
Fesoterodine increased continence rates. Significant improvement in UI with fesoterodine 

compared to placebo was dose responsive. Fesoterodine resulted in higher rates of adverse 
effects and discontinuation of treatment due to adverse effects than placebo. Fesoterodine 
resolved UI in 130 women per 1,000 treated (95 percent CI, 58 to 202), while 31 women per 
1,000 (95 percent CI, 10 to 56) stopped treatment due to adverse effects. 
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Trospium 
Trospium increased continence rates more often than placebo. Risk of adverse effects was 

greater with trospium than with placebo. Trospium resolved UI in 114 women per 1,000 treated 
(95% CI, 83 to 144), while 18 women per 1,000 (95% CI, 4 to 33) stopped treatment because of 
harmful adverse effects. 

Comparative Effectiveness of Pharmacological Treatments 
Evidence of the comparative effectiveness of different drugs was insufficient for the majority 

of comparisons. Oxybutynin and tolterodine had the same benefits, but tolterodine was safer. The 
numbers needed to treat (NNT) to achieve continence in one woman were similar across drugs. 
Treatment discontinuation due to adverse effects was greater than with placebo for all drugs, 
excluding darifenacin and tolterodine; NNT to achieve discontinuation due to adverse effects 
was highest with solifenacin (NNT=78) and lowest with oxybutynin (NNT=16). Several 
retrospective observational studies analyzed the long-term comparative effectiveness and safety 
of pharmacological treatments for UI. The evidence-based cost utility analysis reported that more 
than half of patients stop taking drugs for UI after 1 year of treatment. The lowest rates of 
treatment discontinuation were with 5 mg of solifenacin.16 

Role of Patient Characteristics on Outcomes of Pharmacological 
Treatments 

Age 
Treatment response was similar across age groups. Solifenacin increased continence rates 

more often than placebo, regardless of age.  
Oxybutynin, trospium, and darifenacin improved UI in older women. Oxybutynin reduced UI 

frequency and produced subjective benefits compared to placebo in frail community-dwelling 
older people. Darifenacin improved UI when compared to placebo in older women. The drug 
needed to be given to eight older patients to achieve more than a 50 percent reduction in UI 
episodes in one person. Cognitive function changes did not differ between darifenacin and 
placebo in short-term (2-week) treatment. Trospium improved UI and quality of life in older 
subjects with overactive bladder. Solifenacin caused serious adverse effects less often than 
oxybutynin in older patients, with no differences between the drugs in younger patients. 

Race 
We found limited evidence about treatment responses in race subgroups. Only one study, of 

duloxetine, examined clinical outcomes in different race groups. Evidence was inconclusive 
about racial differences in the treatment effects of duloxetine in women with stress UI. 

Comorbidities 
One RCT examined the role of comorbidities. Duloxetine was no better than placebo in 

women with depression, diabetes, and chronic lung diseases. Trospium was effective in resolving 
UI regardless of body mass index in obese and normal weight women. 
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Baseline UI 
Evidence was limited from which to conclude any differences in benefits by baseline 

frequency and severity of UI. Studies found no differences in outcomes between tolterodine and 
solifenacin in subjects with baseline mixed or pure urgency UI. Subjects with mixed UI may 
require a larger dose and longer treatment than women with urgency UI to achieve clinical 
benefits from solifenacin. Inclusion of women with mixed UI did not significantly modify the 
treatment benefits from oxybutynin and solifenacin across the studies in meta-regression and 
subgroup analyses. 

The baseline frequency of UI did not dramatically modify the effects of the drugs on clinical 
outcomes. Subjects with more frequent UI had slightly greater benefits with solifenacin or 
fesoterodine than with placebo. In contrast, trospium was better than placebo at resolving UI 
only in subjects with fewer than five UI episodes per day. Trospium did not resolve UI in 
subgroups with more than five episodes of UI per day (relative risk [RR] 1.2, 95% CI, 0.93 to 
1.56). 

Prior Treatment Response 
Solifenacin was effective regardless of the response to previous treatments; however, poor 

responders did not benefit from increasing the dose of the drug. We could not examine 
differences in the treatment response to other drugs among those who failed prior treatments 
because the studies provided neither subgroup analyses within trials nor consistent reporting of 
the percentage of nonresponders for subgroup analyses across the trials.  

Concomitant Treatments 
Trospium reduced the number of urgency UI episodes irrespective of concomitant 

medications. Adverse effects were more common in those taking seven or more concomitant 
medications. 

Efficacy of Nonpharmacological Treatments 
Nonpharmacological treatments were better than no active treatment in achieving continence 

and improving UI, according to RCTs (Table B). The magnitude of effect was large. The 
majority of the studies included women with mixed UI. Inclusion of women with mixed UI did 
not dramatically modify the treatment effects in meta-regression and subgroup analyses. We 
examined the effects of the interventions on predominant stress or urgency UI when the authors 
reported that information. A summary of the evidence of effectiveness of all treatments, 
including strength of evidence, is found in Table B. 

Stress UI 

Pelvic Floor Muscle Training 
Pelvic floor muscle training (PFMT) increased continence rates and improved UI more often 

than usual care. PFMT combined with bladder training increased continence rates and improved 
mixed UI. PFMT with biofeedback improved UI.  
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Vaginal Cones 
Evidence was insufficient from which to draw valid conclusions. Uncontrolled high risk of 

bias studies of other intravaginal and intraurethral devices demonstrated that they improved UI 
but also resulted in high discontinuation rates and adverse effects. 

Intravaginal Electrical Stimulation 
Intravaginal electrical stimulation increased continence rates and improved UI more often 

than sham stimulation.  

Magnetic Stimulation 
Magnetic stimulation improved UI but did not increase continence more than sham 

stimulation.  

Urgency UI 

Bladder Training 
Bladder training improved UI when compared to usual care.  

Percutaneous Tibial Nerve Stimulation 
Percutaneous tibial nerve stimulation improved UI. Individual RCTs indicated no difference 

in adverse effects and treatment discontinuation with active or sham stimulation. 

Mixed UI 

Specialized Continence Services 
Studies indicated no consistently greater benefits for continence or improvement of UI with 

continence services implemented by specialized providers compared to usual care. Comparison 
across studies was difficult because of the variety of interventions that constituted complex 
continence services. 

Weight Loss 
Weight loss and exercise improved UI in obese women without evident harms. 

Comparative Effectiveness of Nonpharmacological Treatments 
Clinical outcomes of one nonpharmacological treatment versus another were reported in 54 

RCTs, but these trials rarely compared the same treatment effects, which decreased the strength 
of evidence to low. 

We found no differences in UI between supervised PFMT combined with bladder training 
and self-administered PFMT. Continence did not differ between bladder training combined with 
PFMT and bladder training alone. 

Indirect comparison indicated the comparable effectiveness of nonpharmacological 
treatments on continence. Cases of continence achieved per 1,000 treated were 299 for PFMT, 
162 for electrical stimulation, and 166 for PFMT combined with bladder training. Rates of 
continence were comparable with different treatments: 38 percent of women became continent 
with PFMT, 23 percent became continent with electrical stimulation, and 21 percent became 
continent with PFMT combined with bladder training. 
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Discussion 
Our findings agree with those of previously published systematic reviews of diagnosis and 

treatment of UI by AHRQ, the Cochrane Collaborative Group, and the International Consultation 
on Incontinence. Our report offers a comprehensive analysis of patient-centered outcomes, 
including continence, improvement in UI, and harms from nonsurgical treatments for female UI 
that are available in the United States. 

Diagnosis of predominant stress or urgency UI in ambulatory care settings includes clinical 
history and evaluation, voiding diary, and validated scales.17 Urodynamic diagnosis is more 
invasive and not applicable to ambulatory settings. Although it more sensitively distinguishes UI 
mechanisms, including detrusor overactivity, this added sensitivity did not better predict 
treatment benefits for patients undergoing nonsurgical UI treatments. It did, however, better 
predict harms from surgery for women with refractory UI by identifying women with detrusor 
overactivity, which is associated with greater risk of postsurgical urgency UI, an important 
quality-of-life outcome.18 Studies of pharmacological treatments for urgency UI included women 
treated surgically for stress UI but did not distinguish treatment effects within this 
subpopulation.19 

Outcome evaluations for treatments of female UI address issues that women consider 
important: continence, 50 to 70 percent or more reduction in UI episode frequency, meaningful 
changes in scales measuring quality of life, and treatment satisfaction.20 However, previous 
reviews of drugs for overactive bladder have focused on other outcomes, such as reduction in 
frequency of both urgency micturition and urgency UI episodes.14,21,22 The majority of drug 
RCTs were designed to test differences in the frequency of UI episodes. Medical and statistical 
reviews by the Food and Drug Administration also focused on reduction in the frequency of UI. 
Based on women’s definitions of clinical success, we focused on clinical outcomes, including 
continence and quality of life.  

Policymakers should consider patient-centered outcomes when making regulatory decisions. 
Research based on patient-centered outcomes provides patients and clinicians the necessary 
information for effective and informed decisions about health care services.23 Prescription drugs 
for UI all demonstrated more effectiveness than placebo in some women. The magnitude of the 
association was not strong, with fewer than 200 attributable cases of continence per 1,000 
patients treated. Adverse effects were common with all drugs and varied between the drugs. 
Nonpharmacological treatments for UI showed clinically significant benefit with a large 
magnitude of effect and very few adverse effects.  

Direct evidence for the comparative effectiveness of nonpharmacological treatments and 
drugs was insufficient. However, the few RCTs that compared clinical outcomes between 
nonpharmacological treatments and drugs found similar effectiveness but better safety with 
nondrug interventions. This finding is significant, considering that side effects from drugs were 
common and frequently bothersome enough to negatively affect treatment compliance and 
continuation. The synthesis of evidence was hampered by differences in definitions of 
improvement in UI, quality of life, and treatment-related adverse effects. Valid comparisons of 
benefits and harms with different treatments were possible only for studies that used similar 
definitions of the outcomes. 

While the comparative safety of UI drugs could inform clinical decisions, information on 
long-term comparative safety was rarely available in RCTs, despite high discontinuation rates 
suggesting that there were adverse effects. Continuous monitoring of the drugs’ adverse effects 
in clinical practice could provide information about long-term comparative safety. For example, 
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continuous prescription-event monitoring as a part of postmarketing surveillance has provided 
valuable information about the unfavorable long-term effects of tolterodine, which has been 
shown to have a significantly higher risk of hallucinations than 10 drugs of other therapeutic 
classes.24  

Additionally, RCTs have not yet examined the role of concurrent treatments, but 
postmarketing surveillance could address the long-term safety of UI drugs when combined with 
other medications. For instance, relative risks of ventricular arrhythmias (adjusted RR 5.5, 95 
percent CI, 1.3 to 22.3) or sudden death (adjusted RR 21.5, 95 percent CI, 5.2 to 88.3) were very 
high among older people using UI medications in combination with antihistamine/cytochrome 
inhibitors.25  

Meanwhile, very few studies provided evidence for individualized treatment decisions. 
Evidence of aggregate treatment effects may not be applicable to individuals with specific 
characteristics.26 An average treatment effect in a clinically diverse population may not reflect 
the actual effect for a specific group.27 Yet few existing studies examined the role of clinical 
predictors of treatment failure and success in patient subpopulations.28 Patient comorbidity and 
baseline severity of UI were associated with differences in treatment benefits. The direction and 
magnitude of the association varied. Benefits from solifenacin and fesoterodine were greater in 
those with more than two or three daily episodes of UI; trospium was not better than placebo in 
those with frequent baseline UI (>5 episodes/day). Which factors are associated with differences 
in harms remains unclear. 

Adherence to UI treatments is poor. Treatment discontinuation due to adverse effects of 
drugs is common. Yet, very few studies have addressed adherence to treatment, pharmacological 
or nonpharmacological. Observational economic drug evaluations29,30 have demonstrated greater 
absolute rates of treatment discontinuation due to adverse effects or treatment failure than have 
been demonstrated in RCTs. One possible explanatory factor for poor adherence is that 
polypharmacy or previous use of the drugs for urinary tract infections was associated with 
adherence to the drugs for overactive bladder in California Medicaid program beneficiaries.31 
Cost-effectiveness analyses29,32 that should incorporate comparative effectiveness, safety, and 
adherence to treatments were beyond the scope of our review. High discontinuation rates also 
apply to nonpharmacologic treatments such as PFMT and bladder training. Reasons for poor 
adherence are not well established.  

The nonsurgical treatments included in this review are applicable to ambulatory care settings. 
Appropriately trained continence nurses and physical therapists can provide high quality UI care 
for women; women were satisfied with care provided by continence nurses.33-35 A large cross-
sectional community survey by mail of women with UI in France, Germany, Spain, and the 
United Kingdom found that many women actually prefer to be treated for UI by primary care 
providers, despite easy access to specialized services.36 However, adherence to evidence-based 
recommendations by ambulatory care providers is not satisfactory and should be improved.37,38 

The quality of most drug RCTs was good. The majority of drug studies were double blind 
with adequate randomization and clear reporting of planned intention-to-treat analysis. Benefits 
and harms with drugs did not differ by individual quality criteria. We concluded that there was a 
low risk of bias in the drug studies. 

Most nonpharmacological RCTs had good quality. Baseline data demonstrated the adequacy 
of randomization in the majority of RCTs. Double or single blinding was reported in 
approximately half of the RCTs. The quality of the studies, including intention-to-treat analysis 
and adequacy of allocation concealment, did not demonstrate significant modification of the 
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association between treatments and patient outcomes. We concluded that there was a moderate 
risk of bias in the nonpharmacological studies. 

Our review has limitations. We restricted our review to English-language studies published 
in journals, presented at scientific meetings, reviewed by the Food and Drug Administration,39 or 
reported on the ClinicalTrials.gov Web site. Even after such an exhaustive review of evidence, 
we do not know how many funded and unregistered studies we missed in our review. Evidence 
was insufficient for individualized treatment recommendations by age, race, comorbidity, and 
baseline UI. Evidence was also insufficient regarding women whose prior treatments had failed. 
However, previous research has demonstrated that women with stress UI whose conservative 
treatments failed may benefit from a tension-free vaginal tape procedure.40 For women with 
urgency UI whose conservative treatments failed, percutaneous tibial nerve stimulation,41 sacral 
neuromodulation,42 and botulinum toxin injections43 may be of benefit. Invasive treatments, 
including midurethral slings, sacral nerve stimulation, and radiofrequency ablation, were beyond 
our scope. We were unable to explain why drug efficacy studies reported substantially different 
outcome rates for the same comparator placebo treatments. Therefore, we avoided making 
indirect comparisons of drugs never tested in head-to-head RCTs.  

Our report has implications for future research. Such research should clarify which 
characteristics of women, including age, race, genitourinary characteristics, and comorbidities, 
are associated with greater treatment benefits and adherence and fewer adverse events. Future 
studies should assess treatment success with primary outcomes centered on women, including 
long-term continence, reduction of 50 to 70 percent or more in UI episodes, and clinically 
important improvement in scales of severity and quality of life. All harms should be analyzed, 
regardless of investigator judgment about possible association with tested treatments. 
Nonsurgical treatments for predominant stress UI are limited to PFMT, with very few ongoing 
studies of bulking agents and devices. Future research should explore new treatment options for 
women with stress UI. The results from all studies, including 25 closed and 124 ongoing 
registered studies, should be made available for future reviews of evidence. A comparison of 
different methods of delivery of nonpharmacological interventions—Internet-based, group-
based, and self-management—is also a possible area of future research, with great applicability 
for ambulatory care populations. Future research should address which factors might increase 
adherence to UI treatments. Finally, the preventive effects of PFMT, bladder training, and 
electrical stimulation in premenopausal women should be examined, and future large well-
designed head-to-head randomized trials should examine whether combined drug and 
nonpharmacological treatment modalities are superior to mono-drug therapy. 

Key Findings 

Diagnosis 
• Clinical evaluation with validated tools for diagnosis of UI, its type, frequency, severity, 

and impact on quality of life informs nonsurgical treatment decisions.  
• Compared with diagnosis by patients’ symptom reports, multichannel urodynamics did 

not better predict which patients would benefit from nonsurgical treatments. 
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Measuring Treatment Success  
• Women with daily stress UI perceived important clinical benefit from reductions of 

approximately 50 percent in UI frequency and important incremental clinical value from 
reductions of 75 percent and 90 to 100 percent.  

• Women reported improved quality of life and clinical success only when they 
experienced a greater than 70 percent reduction in UI episode frequency assessed by a 
voiding diary.  

• More than 60 percent of women with persistent urgency, stress, or mixed UI reported 
complete treatment satisfaction when they experienced more than 70 percent reduction of 
UI episodes. Validated tools have been used to assess threshold values of clinical 
importance for evaluating treatment success in women.  

Pharmacological Treatments 
• All anticholinergic medications were more effective than placebo in achieving continence 

and improving UI, but the degree of benefit was low for all drugs, with fewer than 200 
cases of continence attributable to treatment per 1,000 patients treated (absolute risk 
difference with placebo <20 percent). 

• Treatment benefits, including continence, were achieved with antimuscarinic drugs, 
including trospium, solifenacin, fesoterodine, tolterodine, and oxybutynin.  

• Drugs for urgency UI demonstrated similar effectiveness. Treatment discontinuation due 
to adverse effects was most common with oxybutynin and least common with 
solifenacin.  

• Pharmacological treatments for stress UI, including off-label use of low-dose topical 
estrogen formulations, may improve stress UI in postmenopausal women.  

• Duloxetine has an unfavorable balance between improvement in stress UI and treatment 
discontinuation due to adverse effects. 

• Compliance rates for prescription drugs are low; discontinuation due to side effects is 
common. Dry mouth, constipation, and blurred vision were among the most frequent 
adverse effects.  

• Evidence is insufficient for the long-term safety of pharmacological treatments. 
• Women with urgency UI whose prior treatments failed may benefit from solifenacin; 

however, poor responders would not benefit from increasing the dose of the drug. 
• Oxybutynin, trospium, and darifenacin improved UI in older women. 

Nonpharmacological Treatments 
• Nonpharmacological treatments result in significant clinical benefit with a low risk of 

adverse effects. The magnitude of benefit is large, with more than 100 percent relative 
difference in continence rates. 

• Women with stress UI can achieve continence performing PFMT. Continence rates are 
similar between those who undergo PFMT with and without biofeedback. 

Glossary 
AHRQ Agency for Healthcare Research and Quality 
CI Confidence interval 
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NNT Number needed to treat 
PFMT Pelvic floor muscle training 
RCT Randomized controlled trial 
RR Relative risk 
UI Urinary incontinence 
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Table A. Diagnostic value of the test for urinary incontinence (UI) in women (pooled with random effects models and bivariate pooling)  

Type of 
incontinence 

Method 
index 

Reference 
standard 

# of studies 
# of subjects 

Sensitivity/ 
bivariate 
pooling 

Specificity/ 
bivariate 
pooling 

Positive 
likelihood 

ratio1 

Negative 
likelihood 

ratio1 

Positive 
predictive 

value 

Negative 
predictive 

value 
Urodynamic 
stress UI 

Symptoms 
of stress 
UI 

Urodynamic 
test 

27 
5,780 

0.932 
(0.90 to 0.95) 

0.94 
(0.91 to 0.96) 

0.412 
(0.34 to 0.49) 

0.41 
(0.31 to 0.51) 

1.54 
(1.40 to 1.7) 

0.20 
(0.14 to 0.27) 

0.74 
(0.68 to 0.80) 

0.74 
(0.67 to 0.81) 

Detrusor 
overactivity 

Symptoms 
of urgency 
UI 

Urodynamic 
test 

23 
 

5,485 

0.822  
(0.76 to 0.87) 

0.82 
(0.75 to 0.88) 

0.512  
(0.44 to 0.59) 

0.52 
(0.40 to 0.65) 

1.54  
(1.38 to 1.73) 

0.39  
(0.30 to 0.50) 

0.56  
(0.48 to 0.63) 

0.80  
(0.73 to 0.86) 

Detrusor 
overactivity 

Symptoms 
of urgency 

Urodynamic 
test 

9 
6,418 

0.842 (0.59 to 
0.95) 
0.82 

(0.70 to 0.92) 

0.392  
(0.17 to 0.67) 

0.39 
(0.24 to 0.55) 

1.36  
(1.18 to 1.58) 

0.47  
(0.33 to 0.67) 

0.48  
(0.39 to 0.57) 

0.75  
(0.67 to 0.81) 

Detrusor 
overactivity3 

Symptoms 
of urgency 
UI 

Urodynamic 
test 

17 
3,924 

0.842 
(0.78 to 0.89) 

0.84 
(0.79 to 0.90) 

0.432 
(0.36 to 0.50) 

0.44 
(0.34 to 0.54) 

1.48 
(1.31 to 1.66) 

0.40 
(0.29 to 0.54) 

0.33 
(0.26 to 0.41) 

0.89 
(0.83 to 0.93) 

Detrusor 
overactivity3 

Symptoms 
of urgency 

Urodynamic 
test 

6 
1,598 

0.86 
(0.83 to 0.89) 

0.86 
(0.80 to 0.90) 

0.312 
(0.24 to 0.39) 

0.31 
(0.20 to 0.45) 

1.21 
(1.11 to 1.32) 

0.523 
(0.41 to 0.67) 

0.27 
(0.17 to 0.40) 

0.86 
(0.76 to0.93) 

Mixed UI Symptoms 
of stress 
and 
urgency 
UI 

Urodynamic 
test 

11 
2,767 

0.732 
(0.61 to 0.82) 

0.72 
(0.58 to 0.83) 

0.532 
(0.40 to 0.66) 

0.53 
(0.34 to 0.72) 

1.45  
(1.27 to 1.67) 

0.61  
(0.52 to 0.71) 

0.26  
(0.20 to 0.34) 

0.89  
(0.85 to 0.92) 

Urodynamic 
stress UI 

Pad test Urodynamic 
test 

3 
574 

0.84 
(0.76 to 0.90) 

0.83 
(0.75 to 0.91) 

0.77 
(0.72 to 0.82) 

0.77 
(0.17 to 0.97) 

3.62 
(2.88 to 4.57) 

0.22 
(0.15 to 0.32) 

0.82 
(0.77 to 0.86) 

0.78 
(0.73 to 0.83) 

Detrusor 
overactivity 

Pad  Urodynamic 
test 

2 
469 

0.722 
(0.30 to 0.94) 

0.562 
(0.38 to 0.72) 

1.56 
(0.62 to 3.90) 

0.47 
(0.10 to 2.33) 

0.32 
(0.04 to 0.83) 

0.88 
(0.83 to 0.91) 
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Table A. Diagnostic value of the test for urinary incontinence (UI) in women (pooled with random effects models and bivariate pooling) 
(continued) 

Type of 
incontinence 

Method 
index 

Reference 
standard 

# of studies 
# of subjects 

Sensitivity/ 
bivariate 
pooling 

Specificity/ 
bivariate 
pooling 

Positive 
likelihood 

ratio1 

Negative 
likelihood 

ratio1 

Positive 
predictive 

value 

Negative 
predictive 

value 
Urodynamic 
stress UI 

Symptoms 
of stress 
UI 

Clinical 
diagnosis 

5 
947 

0.882 
(0.68 to 0.96) 

0.86 
(0.70 to 0.96) 

0.672 
(0.54 to 0.78) 

0.67 
(0.51 to 0.81) 

2.35 
(1.97 to 2.81) 

0.19 
(0.09 to 0.41) 

0.80 
(0.66 to 0.89) 

0.75 
(0.58 to 0.87) 

Detrusor 
overactivity 

Symptoms 
of urgency 
UI 

Clinical 
diagnosis 

4 
735 

0.822 
(0.73 to 0.89) 

0.82 
(0.73 to 0.90) 

0.672 
(0.53 to 0.79) 

0.67 
(0.45 to 0.86) 

2.52 
(1.81 to 3.50) 

0.26 
(0.18 to 0.38) 

0.72 
(0.48 to 0.88) 

0.79 
(0.54 to 0.92) 

Mixed UI Symptoms 
of stress 
and 
urgency 
UI 

Clinical 
diagnosis 

3 
654 

0.652 
(0.36 to 0.86) 

0.64 
(0.38 to 0.85) 

0.542 
(0.21 to 0.84) 

0.52 
(0.06 to 0.94) 

1.57 
(0.68 to 3.59) 

0.74 
(0.28 to 1.95) 

0.36 
(0.27 to 0.47) 

0.80 
(0.43 to 0.96) 

Urodynamic 
stress UI 

Q-tip test Urodynamic 
test 

3 
267 

0.62 
(0.53 to 0.70) 

0.62 
(0.49 to 0.74) 

0.602 
(0.40 to 0.78) 

0.58 
(0.00 to 1.00) 

1.70 
(0.89 to 3.23) 

0.60 
(0.31 to 1.17) 

0.58 
(0.26 to 0.85) 

0.67 
(0.34 to 0.89) 

1Clinical interpretations of likelihood ratios: 
Likelihood ratio Interpretation 
>10 Large and often conclusive increase in the likelihood of disease 
5-10 Moderate increase in the likelihood of disease 
2-5 Small increase in the likelihood of disease 
1-2 Minimal increase in the likelihood of disease 
1 No change in the likelihood of disease 
2Significant heterogeneity 
3Pure type 
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Table B. Clinical outcomes with treatments for UI (pooled with random effects estimates from head-to-head RCTs) 

Treatments Outcomes 
Number 

of 
studies 

Patients 
Rate, % 
active/ 
control 

Relative risk 
(95% CI) 

Absolute risk 
difference* 

(95% CI) 

Number 
needed to 

treat 
(95% CI) 

Attributable 
events 

(95% CI) 

Effect in 
relative/ 
absolute 

scale 
Evidence 

Pharmacological treatments for stress UI  
Duloxetine vs. 
placebo 

Continence 2 736 38/40 0.92  
(0.86 to 0.99) 

-0.03  
(-0.12 to 0.06) 

  ↓/NS Low 

Duloxetine vs. 
placebo 

Improved UI 4 1,138 37/29 1.68  
(0.94 to 3.00) 

0.08  
(0.01 to 0.14) 

13  
(7 to 143) 

75 
(7 to 142) 

NS/↑ High 

Duloxetine vs. 
placebo 

Discontinuation 
due to adverse 
effects 

9 3,252 16/3 4.4  
(3.24 to 5.86) 

0.13  
(0.06 to 0.19) 

8  
(5 to 16) 

129  
(64 to 193) 

↑ High 

Pharmacological treatments for urgency UI 
Darifenacin 
vs. placebo 

Improved UI 3 1,011 48/33 1.3  
(1.2 to 1.5) 

0.12  
(0.06 to 0.17) 

9  
(6 to 18) 

117  
(57 to 177) 

↑ High 

Darifenacin 
vs. placebo 

Discontinuation 
due to adverse 
effects 

7 3,138 5/3 1.2  
(0.8 to 1.8) 

0.00  
(-0.01 to 0.02) 

  NS High 

Darifenacin 
vs. placebo 

Discontinuation 
due to failure 

4 1,280 1/2 0.6 
(0.2 to 1.7) 

-0.01  
(-0.02 to 0.01) 

  NS Moderate 

Fesoterodine 
vs. placebo 

Continence 2 2,465 61/48 1.3  
(1.1 to 1.5) 

0.13 
(0.06 to 0.20) 

8  
(5 to 17) 

130  
(58 to 202) 

↑ Low 

Fesoterodine 
vs. placebo 

Improved UI 2 1,896 42/32 1.3  
(1.2 to 1.5) 

0.10 
(0.06 to 0.15) 

10 
(7 to 18) 

100 
(56 to 145) 

↑ High 

Fesoterodine 
vs. placebo 

Adverse effects 4 4,145 51/38 1.4  
(1.2 to 1.6) 

0.16 
 (0.11 to 0.20) 

6  
(5 to 9) 

156  
(112 to 200) 

↑ High 

Fesoterodine 
vs. placebo 

Discontinuation 
due to adverse 
effects 

4 4,433 6/3 2.0 
(1.3 to 3.1) 

0.03 
(0.01 to 0.06) 

33  
(18 to 102) 

31  
(10 to 56) 

↑ High 

Fesoterodine 
vs. placebo 

Discontinuation 
due to failure 

2 1,896 2/3 0.6 
(0.2;2.5) 

-0.01  
(-0.03 to 0.02) 

  NS Moderate 

Oxybutynin 
vs. placebo 

Continence 4 992 27/16 1.7 
(1.3 to 2.1) 

0.11 
(0.06 to 0.16) 

9  
(6 to 16) 

114 
(64 to 163) 

↑ High 

Oxybutynin 
vs. placebo 

Improved UI 9 1,244 53/32 1.5 
(1.2 to 1.9) 

0.17 
(0.10 to 0.24) 

6 
 (4 to 11) 

167 
(95 to 240) 

↑ Moderate 

Oxybutynin 
vs. placebo 

Discontinuation 
due to adverse 
effects 

5 1,483 10/5 1.7 
(1.1 to 2.5) 

0.06  
(0.01 to 0.13) 

16  
(8 to 86) 

63  
(12 to 127) 

↑ High 

  



 

ES-22 

Table B. Clinical outcomes with treatments for UI (pooled with random effects estimates from head-to-head RCTs) (continued) 

Treatments Outcomes 
Number 

of 
studies 

Patients 
Rate, % 
active/ 
control 

Relative risk 
(95% CI) 

Absolute risk 
difference* 

(95% CI) 

Number 
needed to 

treat 
(95% CI) 

Attributable 
events 

(95% CI) 

Effect in 
relative/ 
absolute 

scale 
Evidence 

Propiverine 
vs. placebo 

Continence 2 691 53/37 1.4  
(1.2 to 1.7) 

0.16  
(0.09 to 0.24) 

6 
 (4 to 12) 

163  
(86 to 239) 

↑ Low 

Propiverine 
vs. placebo 

Improved UI 3 985 55/35 1.6  
(1.3 to 2.0) 

0.19  
(0.13 to 0.25) 

5  
(4 to 8) 

192  
(132 to 252) 

↑ Moderate 

Propiverine 
vs. placebo 

Discontinuation 
due to adverse 
effects 

2 1,401 5/2 2.6  
(1.4 to 5.00) 

0.03  
(0.01 to 0.06) 

29  
(16 to 77) 

34  
(13 to 61) 

↑ Low 

Solifenacin 
vs. placebo 

Continence 5 6,304 39/28 1.5  
(1.4 to 1.6) 

0.11  
(0.06 to 0.16) 

9  
(6 to 17) 

107  
(58 to 156) 

↑ High 

Solifenacin 
vs. placebo 

Improved UI 2 1,507 60/42 1.5  
(1.0 to 2.1) 

0.18  
(0.10 to 0.26) 

6  
(4 to 10) 

180  
(97 to 263) 

↑ Low 

Solifenacin 
vs. placebo 

Adverse effects 3 1,713 52/36 1.7  
( 1.2 to 2.4) 

0.18  
(0.09 to 0.27) 

6  
(4 to 12) 

177  
(85 to 267) 

↑ High 

Solifenacin 
vs. placebo 

Discontinuation 
due to adverse 
effects 

7 9,080 5/4 1.3  
(1.1 to 1.7) 

0.01  
(0.00 to 0.03) 

78  
(39 to 823) 

13  
(1 to 26) 

↑ High 

Solifenacin 
vs. placebo 

Discontinuation 
due to failure 

4 2,812 2/1 1.0 
(0.5 to 1.8) 

0.00  
(-0.01 to 0.01) 

  NS Moderate 

Tolterodine 
vs. placebo 

Continence 4 3,404 53/44 1.2  
(1.1 to 1.4) 

0.09  
(0.04 to 0.13) 

12 
 (8 to 25) 

 

85  
(40 to 129) 

↑ High 

Tolterodine 
vs. placebo 

Improved UI 7 6,119 45/37 1.3 
(1.1 to1.4) 

0.10 
(0.04 to 0.15) 

10  
(7 to 24) 

96 
(42 to 149) 

↑ High 

Tolterodine 
vs. placebo 

Adverse effects 12 4,162 45/38 1.2  
(1.1 to 1.3) 

0.08  
(0.05 to 0.12) 

12  
(8 to 21) 

83  
(47 to 120) 

↑ High 

Tolterodine 
vs. placebo 

Discontinuation 
due to adverse 
effects 

10 4,466 4/3 1.0 
(0.6 to 1.7) 

0.01  
(-0.01 to 0.03) 

  NS High 

Tolterodine 
vs. placebo 

Discontinuation 
due to failure 

5 4,049 1/2 0.5  
(0.2 to 0.9) 

-0.01  
(-0.01 to 0.00) 

  NS High 

Trospium vs. 
placebo 

Continence 4 2,677 28/17 1.7  
(1.5 to 2.0) 

0.11  
(0.08 to 0.14) 

9  
(7 to 12) 

114  
(83 to 144) 

↑ High 

Trospium vs. 
placebo 

Improved UI 2 1,176 32/25 1.1  
(0.6 to 2.0) 

0.08  
(-0.10 to 0.25) 

  NS Low 

Trospium vs. 
placebo 

Adverse effects 5 2,967 41/29 1.4  
(1.2 to 1.7) 

0.12  
(0.09 to 0.16) 

8  
(6 to 11) 

123  
(88 to 159) 

↑ Moderate 
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Table B. Clinical outcomes with treatments for UI (pooled with random effects estimates from head-to-head RCTs) (continued) 

Treatments Outcomes 
Number 

of 
studies 

Patients 
Rate, % 
active/ 
control 

Relative risk 
(95% CI) 

Absolute risk 
difference* 

(95% CI) 

Number 
needed to 

treat 
(95% CI) 

Attributable 
events 

(95% CI) 

Effect in 
relative/ 
absolute 

scale 
Evidence 

Trospium vs. 
placebo 

Discontinuation 
due to adverse 
effects 

6 3,936 6/4 1.5 
(1.1 to 1.9) 

0.02  
(0.00 to 0.03) 

56  
(30 to 228) 

18  
(4 to 33) 

↑ High 

Fesoterodine 
vs. tolterodine 

Continence 2 3,312 61/56 1.10  
(1.04 to 1.16) 

0.06  
(0.02 to 0.09) 

18 
 (11 to 48) 

55  
(21 to 88) 

↑ Low 

Fesoterodine 
vs. tolterodine 

Improved UI 3 4,425 44/35 1.06 
(1; 1.2) 

0.03 
(0; 0.06) 

36  
(17 to 1000) 

28 
(1 to 57) 

↑/↑ High 

Fesoterodine 
vs. tolterodine 

Discontinuation 
due to adverse 
effects 

4 4,440 5/4 1.54  
(1.21 to 1.97) 

0.02  
(0.01 to 0.03) 

58  
(33 to 206) 

17  
(5 to 31) 

↑ Moderate 

Oxybutynin 
vs. tolterodine 

Improved UI 3 947 50/45 1.11  
(0.94 to 1.31) 

0.05  
(-0.03 to 0.13) 

  NS Moderate 

Oxybutynin 
vs. tolterodine 

Discontinuation 
due to adverse 
effects 

6 2,323 13/6 1.9 
(1.1 to 3.3) 

0.07  
(0.01 to 0.15) 

14 
(7 to 145) 

72  
(7 to 154) 

↑ High 

Solifenacin 
vs. tolterodine 

Discontinuation 
due to adverse 
effects 

3 2,755 4/3 1.28  
(0.86 to 1.91) 

0.01  
(0.00 to 0.03) 

  NS Moderate 

Trospium vs. 
oxybutynin 

Discontinuation 
due to adverse 
effects 

2 2,015 5/7 0.75 
(0.52; 1.1) 

0.00  
(-0.03 to 0.05) 

  NS Low 

Nonpharmacological treatments 
Bladder 
training vs. no 
active 
treatment 

Improved UI 2 283 61.4/19.2 3.22  
(2.25 to 4.60) 

0.43  
(0.28 to 0.59) 

2  
(2 to 4) 

430  
(275 to 585) 

↑ Low 

Continence 
service vs. no 
active 
treatment 

Continence 3 3,939 29/20 1.6  
(1.1 to 2.3) 

0.30  
(-0.01 to 0.60) 

  ↑/NS Moderate 

Continence 
service vs. no 
active 
treatment 

Improved UI 2 4,038 62.6/53.5 1.33  
(1.06 to 1.68) 

0.20  
(-0.01 to 0.41) 

  ↑/NS Low 
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Table B. Clinical outcomes with treatments for UI (pooled with random effects estimates from head-to-head RCTs) (continued) 

Treatments Outcomes 
Number 

of 
studies 

Patients 
Rate, % 
active/ 
control 

Relative risk 
(95% CI) 

Absolute risk 
difference* 

(95% CI) 

Number 
needed to 

treat 
(95% CI) 

Attributable 
events 

(95% CI) 

Effect in 
relative/ 
absolute 

scale 
Evidence 

Electrical 
stimulation vs. 
no active 
treatment 

Continence 7 420 23/8 2.9  
(1.6 to 5.2) 

0.16  
(0.06 to 0.26) 

6  
(4 to 16) 

162  
(64 to 259) 

↑ High 

Electrical 
stimulation vs. 
no active 
treatment 

Improved UI 8 582 31.7/15.1 2.01  
(1.28 to 3.15) 

0.16  
(0.08 to 0.23) 

6  
(4 to 12) 

156  
(84 to 228) 

↑ High 

Magnetic 
stimulation vs. 
no active 
treatment 

Improved UI 3 153 46.8/21.2 2.30  
(1.43 to 3.71) 

0.27  
(0.11 to 0.42) 

4  
(2 to 9) 

265  
(112 to 417) 

↑ Moderate 

Magnetic 
stimulation vs. 
no active 
treatment 

Continence 3 171 30.7/17.8 1.22  
(0.78 to 1.88) 

0.09  
(-0.01 to 0.18) 

  NS Moderate 

Percutaneous 
electrical 
stimulation vs. 
no active 
treatment 

Improved UI 3 405 40/20 1.9 
(1.1 to3.2) 

0.31 
(0.04 to0.58) 

3  
(2 to 25) 

308  
(40 to 577) 

↑ Moderate 

PFMT vs. no 
active 
treatment 

Continence 10 959 38/12 3.8 
(2.1 to 6.8) 

0.30  
(0.19 to 0.41) 

3  
(2 to 5) 

299  
(188 to 410) 

↑ High 

PFMT vs. no 
active 
treatment 

Improved UI 6 510 56.9/14.7 5.44  
(1.57 to 18.83) 

0.41  
(0.17 to 0.65) 

2  
(2 to 6) 

412  
(174 to 649) 

↑ High 

PFMT with 
bladder 
training vs. no 
active 
treatment 

Continence 5 1,369 21/12 3.8  
(1.5 to 9.3) 

0.17  
(0.06 to 0.27) 

6  
(4 to 16) 

166  
(63 to 268) 

↑ High 

PFMT with 
bladder 
training vs. no 
active 
treatment 

Improved UI 4 1,171 53.3/22.5 4.13  
(1.58 to 10.78) 

0.39  
(0.17 to 0.60) 

3  
(2 to 6) 

387  
(171 to 603) 

↑ High 
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Table B. Clinical outcomes with treatments for UI (pooled with random effects estimates from head-to-head RCTs) (continued) 

Treatments Outcomes 
Number 

of 
studies 

Patients 
Rate, % 
active/ 
control 

Relative risk 
(95% CI) 

Absolute risk 
difference* 

(95% CI) 

Number 
needed to 

treat 
(95% CI) 

Attributable 
events 

(95% CI) 

Effect in 
relative/ 
absolute 

scale 
Evidence 

PFMT with 
biofeedback 
vs. no active 
treatment 

Continence 2 185 42/2 11.2 
(2.2 to 56.4) 

0.49  
(-0.10 to 1.08) 

  ↑/NS Low 

PFMT with 
biofeedback 
vs. no active 
treatment 

Improved UI 4 383 60.1/18.6 3.93  
(1.00 to 15.49) 

0.39 
 (0.17 to 0.61) 

3 
(2 to 6) 

390  
(170 to 610) 

↑ High 

Weight Loss 
vs. no active 
treatment 

Improved UI 2 386 42.8/20.8 2.17  
(1.26 to 3.76) 

0.27 
(0.06 to 0.50) 

4  
(2 to 18) 

273 
(57 to 490) 

↑ Moderate 

PFMT + 
bladder 
training vs. 
bladder 
training 

Continence 2 271 21/21 1  
(0.4 to 2. 8) 

0.001 
(-0.2 to 0.2) 

  NS High 

PFMT vs. 
electrical 
stimulation 

Continence 3 99 24/29 0.85  
(0.45 to 1.61) 

-0.04  
(-0.20 to 0.11) 

  NS Moderate 

PFMT vs. 
electrical 
stimulation 

Improved UI 4 136 31/45 0.97  
(0.62 to 1.51) 

-0.01  
(-0.17 to 0.16) 

  NS Moderate 

PFMT vs. 
vaginal cone 

Continence 3 320 22/27 0.78  
(0.58 to 1.06) 

-0.11  
(-0.26 to 0.04) 

  NS Moderate 

PFMT vs. 
vaginal cone 

Improved UI 4 440 41/41 1.02 
 (0.91 to 1.14) 

0.01  
(-0.08 to 0.09) 

  NS Moderate 

PFMT with 
biofeedback 
vs. PFMT 

Continence 6 542 30/25 1.27  
(0.88 to 1.85) 

0.08  
(-0.03 to 0.19) 

  NS High 

Supervised 
PFMT vs. 
self-PFMT 

Continence 4 300 35/22 1.92  
(0.87 to 4.23) 

0.20  
(-0.03 to 0.43) 

  NS High 

Supervised 
PFMT vs. 
self-PFMT 

Improved UI 4 283 50/33 1.51  
(0.85 to 2.67) 

0.14  
(-0.05 to 0.32) 

  NS Moderate 

Note: CI=confidence interval; PFMT=pelvic floor muscle training; NS=not significant; RCT=randomized controlled trial; UI=urinary incontinence; ↑=effect of active drug is 
greater than control; ↓=effect of active drug is lower than control. * Risk differences for drug adverse effects were calculated using arcsine transformation 


