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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 

assessments to assist public- and private-sector organizations in their efforts to improve the 

quality of health care in the United States.  

The Patient-Centered Research Outcomes Institute (PCORI) was established to fund research 

that can help patients and those who care for them make better-informed decisions about the 

healthcare choices they face every day. PCORI partnered with AHRQ to help fulfill PCORI’s 

authorizing mandate to engage in evidence synthesis and make information from comparative 

effectiveness research more available to patients and providers. PCORI identifies topics for 

review based on broad stakeholder interest. After identifying specific topics, multi-stakeholder 

virtual workshops are held by PCORI to inform the individual research protocols. 

 The reports and assessments provide organizations, patients, clinicians and caregivers with 

comprehensive, evidence-based information on common medical conditions and new health care 

technologies and strategies. They also identify research gaps in the selected scientific area, 

identify methodological and scientific weaknesses, suggest research needs, and move the field 

forward through an unbiased, evidence-based assessment of the available literature. The EPCs 

systematically review the relevant scientific literature on topics assigned to them by AHRQ and 

conduct additional analyses when appropriate prior to developing their reports and assessments. 

 To bring the broadest range of experts into the development of evidence reports and health 

technology assessments, AHRQ encourages the EPCs to form partnerships and enter into 

collaborations with other medical and research organizations. The EPCs work with these partner 

organizations to ensure that the evidence reports and technology assessments they produce will 

become building blocks for health care quality improvement projects throughout the Nation. The 

reports undergo peer review and public comment prior to their release as a final report. 

 AHRQ expects that the EPC evidence reports and technology assessments, when appropriate, 

will inform patients and caregivers, individual health plans, providers, and purchasers as well as 

the health care system as a whole by providing important information to help improve health 

care quality. 

 If you have comments on this evidence report, they may be sent by mail to the Task Order 

Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane , 

Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 
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Evidence Summary. Nonsurgical Treatments for 
Urinary Incontinence in Adult Women: A Systematic 

Review Update 

Introduction  
This systematic review uses current methods and is an update of an earlier report published 

in 2012 which evaluated comparisons of nonsurgical treatments for urinary incontinence (UI) in 

adult women. The 2012 report included questions about diagnosis and treatment of UI. Based on 

feedback from a stakeholder panel this update focuses on the relative benefits and harms of 

nonsurgical treatments, both nonpharmacological and pharmacological. In addition, this review 

addresses the question of how women with UI perceive treatment success. 

Urinary incontinence (UI) is the involuntary loss of urine. About 17 percent of nonpregnant, 

adult women are estimated to have UI.1 The prevalence of UI increases with age, particularly 

after menopause. UI can affect a woman’s physical, psychological, and social well-being and can 

impose substantial lifestyle restrictions. The effects of UI range from slightly bothersome to 

debilitating. Up-to-date data on the economic impact of UI in adult women are lacking, but the 

American College of Physicians estimated the costs of UI care in the United States at $19.5 

billion in 2004 in their 2014 Clinical Practice Guideline,2 and other estimates are even higher.3  

The most common types of UI that affect adult women include stress, urgency, and mixed. 

Stress UI is associated with an inability to retain urine during coughing, sneezing, or other 

activities that increase intraabdominal pressure. Urgency UI is defined as the involuntary loss of 

urine associated with the sensation of a sudden, compelling urge to void that is difficult to defer. 

Mixed UI occurs when both stress and urgency UI are present.4  

Both nonpharmacological and pharmacological interventions are available for management 

of UI. Some causes of UI are amenable to surgical interventions, but we focus only on 

nonsurgical interventions. Nonpharmacological interventions mostly aim to strengthen the pelvic 

floor and change behaviors that influence bladder function, whereas pharmacological 

interventions mostly address bladder and sphincter function.  

This report addresses a Contextual Question and four Key Questions.   

 Key Question 1: What are the benefits and harms of nonpharmacological treatments of 

UI in women, and how do they compare with each other? 

 Key Question 2: What are the benefits and harms of pharmacological treatments of UI in 

women, and how do they compare with each other? 

 Key Question 3: What are the comparative benefits and harms of nonpharmacological 

versus pharmacological treatments of UI in women? 

 Key Question 4: What are the benefits and harms of combined nonpharmacological and 

pharmacological treatment of UI in women? 

 Contextual Question: How do women with UI that is amenable to nonsurgical 

treatments perceive treatment success? 

Methods  
Refer to the full report for details about the methods. To address the contextual question, we 

followed the general guidance of the U.S. Preventive Services Task Force.5 We sought relevant 

studies and solicited input  from several clinician and research experts in female UI. To address 

the four Key Questions, we conducted a systematic review of the scientific literature, using 
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established methodologies.6 The review’s protocol was prospectively registered with 

PROSPERO and its registration number is CRD42017069903. 

We searched multiple medical literature databases and sources of unpublished (grey) 

literature. We searched for eligible studies published from January 1, 2011 through May 17, 

2017. In addition, we included all eligible studies included in the 2012 review. 

Table A presents the basic study eligibility criteria; the full report has further details.  

Table A. Summary of the eligibility criteria 
PICOTS Inclusion Exclusion 

Population Non-pregnant community-dwelling adult women with symptoms of 
UI  

Subpopulations: 

• women engaging in athletic activity,  
• older women  
• women in the military or veterans 
• racial and ethnic minorities 

If >10% of study participants are 
from ineligible groups (children 
or adolescents, men, pregnant 
women, institutionalized or 
hospitalized participants, or 
have surgically-treated UI)  

Interventions Nonpharmacological interventions: Behavioral interventions, 
neuromodulation, intravesical pressure release devices, and 
combinations therereof  

Pharmacological interventions: Anticholinergics, onabotulinum 
toxin A (BTX), hormones; alpha agonists, beta agonists; 
antidepressants, periurethral bulking agents (see full report) 

Combinations of eligible nonpharmacological and 

pharmacological interventions. 

Interventions not available in the 
United States and surgical 
treatments 

Comparators Any eligible intervention, sham or no treatment.  

Outcomes Categorical measures of UI: Cure*, improvement, satisfaction 
with the treatment outcome (see full report) 

Quality of life: Generic, sexual function, UI-specific; validated. 
Adverse events. 

Measurements used for 
diagnostic purposes or that do 
not measure UI specifically 
(see full report) 

Timing Minimum 4 weeks follow up (since the start of treatment)  

Settings Interventions provided in primary care or specialized clinic or 
equivalent by any healthcare provider 

 

Country  Any geographic area  

Study 
designs 

For effectiveness outcomes (UI and QoL):  
• randomized controlled trials (RCTs)  
• nonrandomized comparative studies (NRCS) that used 

strategies to reduce confounding bias, N≥50 women per 
group (N≥100 total). 

For harms outcomes:  

 RCTs 

 Any NRCS with N≥50 women per group (N≥100 total)  

 Other, including noncomparative studies (N≥100 women) 

 

Publication 
language 

Any Unable to read, translate, or 
retrieve. 

* In the literature on UI treatments, cure is defined as complete resolution of symptoms, even if the “cure” is not 

permanent or requires continued treatment to be maintained. It does not imply permanent resolution requiring no 

further treatment. 

Abbreviations: N = sample size; NRCS = nonrandomized comparative study; PICOTS = populations, interventions, 

comparators, outcomes, timing, and setting; RCT = randomized controlled trial; QoL = quality of life; UI = urinary 

incontinence. 

 

In contrast with most systematic reviews, we used network meta-analyses to summarize the 

study findings for UI outcomes (cure, improvement, and satisfaction). Network meta-analysis 

combines data from direct (head-to-head) and indirect comparisons through a common 

comparator. Instead of conducting numerous pairwise meta-analyses solely of interventions that 

have been directly compared in studies, network meta-analysis simultaneously analyzes all 
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interventions that have been compared across studies. We used this approach because not only 

does it efficiently analyze the data, but it allows estimates of comparisons that have not been 

directly compared in studies. Studies have compared a large number of specific interventions 

(51) and categories of interventions (14) have been evaluated in studies that report UI outcomes. 

However, the large majority of these interventions have not been directly compared with each 

other. Network meta-analysis provides simultaneous estimates of comparative effects among all 

interventions. 

Studies were evaluated for methodological quality (risk of bias) and the body of studies were 

evaluated for strength of evidence, using standard methodologies.7-9  

Results/Key Findings  

Contextual Question 
Based on input from clinicians and nurses who treat women with UI, patient advocates, and 

reviewed articles, cure (or complete resolution) of UI symptoms (incontinence, urgency, and 

frequency) is most important for most women with UI. As further described in the next 

paragraph UI cure is not the highest priority for many women. For example, many women would 

be satisfied with improvement in their symptoms or resolution of just one of their symptoms. 

Other important categories of outcomes for a large percentage of women include 1) 

satisfactory physical function (physical activities such as exercise) and social function 

(interacting with other people), 2) reduced need for coping strategies (e.g., wearing pads, toilet 

mapping), 3) improved psychological symptoms (e.g., anxiety, depression, self-esteem, loss of 

control), 4) improved quality of life (e.g., sleep, worry-free travel), and 5) minimized adverse 

events. Economic concerns related to out-of-pocket costs (e.g., of incontinence pads) and 

employment are likely also important concerns for many women. 

Women with UI who are considering treatment may be more concerned than clinicians about 

the tradeoffs between reducing UI symptoms and the risks of adverse events. In surveys and 

focus groups, people with UI generally ranked adverse events among important outcomes, in 

contrast with clinicians. In one study in particular, women with UI put more emphasis on 

limiting the risk of adverse events than on improving symptoms, in contrast with physicians who 

put more emphasis on increasing benefits. 

Overview of the Evidence Base 
The update searches returned 7015 new citations across all databases searched, of which 629 

were retrieved and screened in full text. Of these, 103 were deemed eligible, and were combined 

with 148 eligible studies from the original report, for a total of 251 studies: 117 informing on 

incontinence outcomes, 89 on quality of life outcomes, and 138 on adverse events.  

Across studies, 80 comparisons have been observed for UI outcomes among 53 interventions 

organized into 16 intervention categories (including no treatment). Table B lists and categorizes 

the interventions, which include combinations of interventions. Fourteen intervention categories 

have been evaluated for UI outcomes (cure, improvement, satisfaction), 12 have been evaluated 

for quality of life, and all 16 for adverse events. Studies included women between 27 and 77 

(median 56) years old. Studies included between 20 and 2758 (median 125) women. Fourteen of 

117 (12%) trials were deemed to be at high risk of bias; 36 (31%) were at moderate risk of bias; 

67 (57%) were at low risk of bias. 
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Table B. Interventions evaluated by eligible studies  
Intervention Category Specific Interventions (When 

Applicable) 
Cure* Imp* Sat* QoL* AE* 

Nonpharmacological       

Behavioral therapy Bladder training, biofeedback, bladder 
support (including pessaries), cones, 
education, heat therapy, MBSR, PFMT, 
spheres, weight loss, yoga 

x x x x x 

Intravesical pressure 
release 

 x x  x x 

Neuromodulation Electroacupuncture, InterStim™, 
magnetic stimulation, TENS 

x x x x x 

Neuromodulation + 
behavioral therapy 

TENS + bladder training; TENS + 
PFMT; TENS + PFMT + biofeedback; 
TENS + biofeedback 

x x x x x 

Pharmacological       

Alpha agonists Duloxetine, midodrine x x  x x 

Anticholinergics Darifenacin, fesoterodine, flavoxate, 
oxybutynin, phenylpropanolamine, 
pilocarpine, propantheline, propiverine, 
solifenacin, tolterodine, trospium 

x x x x x 

Antiepileptics Pregabalin    x x 

Beta-adrenergic 
agonists 

Mirabegron     x 

Hormones Vaginal estrogen, oral estrogen, 
subcutaneous estrogen, transdermal 
estrogen, raloxifene 

x x  x x 

Onabotulinum toxin A   x x x x x 

Periurethral bulking 
agents 

Autologous fat, carbonated beads, 
collagen, dextranomer hyaluronate, 
polyacrylamide, polydimethylsiloxane, 
porcine collagen 

x x  x x 

Anticholinergics + 
hormones 

Phenylpropanolamine + estrogen  x   x 

Nonpharmacological + 
pharmacological 

      

Behavioral therapy + 
anticholinergics 

Bladder training + PFMT + tolterodine; 
PFMT + tolterodine; PFMT + oxybutynin; 
PFMT + trospium 

x x x  x 

Behavioral therapy + 
hormones 

PFMT + vaginal estrogen; PFMT + 
pessaries + vaginal estrogen 

x x   x 

Neuromodulation + 
behavioral therapy + 
hormones 

TENS + PFMT + vaginal estrogen x x  x x 

No treatment Placebo, sham treatment, no treatment x x x x x 

Abbreviations: MBSR = mindfulness based stress reduction, PFMT = pelvic floor muscle therapy, TENS = 
transcutaneous electrical nerve stimulation. 

Evidence Summary 
The following results are organized by clinical outcome in the following order: UI outcomes 

(cure or symptom resolution, improvement, and satisfaction), quality of life, and adverse events. 

Tables C, D, and E, which present results data, include information on which Key Question each 
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comparison addresses. Further details specific to each Key Question can be found in the main 

report. 

Evaluation of UI outcomes for all interventions 
For at least one UI outcome (cure, improvement, satisfaction), trials directly compared 25 of 

91 possible comparisons of the 14 analyzed intervention categories, of which 15 were 

comparisons between active interventions (not sham, placebo, or no treatment). In addition to the 

direct comparisons, network meta-analyses provided estimates of effect sizes for the remaining 

indirect comparisons (for interventions that were not compared in head-to-head studies). 

As shown in Table C, based on direct and indirect comparisons, all intervention categories 

resulted in better UI outcomes than no treatment (moderate SoE).  

 Nonpharmacological interventions (KQ 1): Combination neuromodulation and behavioral 

therapy, neuromodulation alone, and behavioral therapy alone all had statistically 

significant better UI outcomes than no treatment; intravesical pressure release devices 

had nonsignificant, but similarly better UI outcomes as other nonpharmacological 

interventions. 

 Pharmacological interventions (KQ 2): Onabotulinum toxin A (BTX), anticholinergics, 

hormones, and alpha agonists all had statistically significant better UI outcomes than no 

treatment; periurethral bulking agents and combination anticholinergics and hormones 

had nonsignificant, but similarly better UI outcomes as other pharmacological 

interventions. 

 Combination nonpharmacological and pharmacological interventions (KQ 4): Behavioral 

therapy combined with either hormones or anticholinergics had statistically significant 

better UI outcomes than no treatment; the trio combination of neuromodulation, 

behavioral therapy, and hormones had nonsignificantly better UI outcomes than no 

treatment. 

As shown in Table D, 15 comparisons between the active intervention categories (of the 78 

possible comparisons among the 13 intervention categories) were statistically significant for one 

or more UI outcomes.  

 Key Question 1: Addition of behavioral therapy to neuromodulation resulted in better 

rates of improvement than neuromodulation alone (moderate SoE). 

 Key Question 2: Onabotulinum toxin A (BTX) resulted in better UI outcomes than other 

pharmacological interventions (moderate SoE compared with anticholinergics; low SoE 

compared with alpha agonists, hormones, and periurethral bulking agents). 

 Key Question 3: Behavioral therapy alone, neuromodulation alone, and the combination 

of the two resulted in better UI outcomes than various pharmacological interventions 

(alpha agonists, anticholinergics, and hormones) (moderate SoE for behavioral therapy or 

neuromodulation vs. anticholinergics and for combination neuromodulation and 

behavioral therapy vs. alpha agonists; low SoE for other comparisons). See Table D for 

specific comparisons.  

 Key Question 4: Addition of behavioral therapy to anticholinergics resulted in better 

satisfaction (but not cure or improvement) than anticholinergics alone (moderate SoE). 

Table E ranks the intervention categories by the mean percent of women who achieve 

favorable UI outcomes for each intervention category. Onabotulinum toxin A (BTX) resulted in 

the highest percentages of women with cure, improvement, and satisfaction. Other 

pharmacological interventions alone (not in combination with nonpharmacological interventions) 

ranked among the interventions with the lowest rates of favorable UI outcomes. However, the 
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reader should refer back to Tables C and D to evaluate specific comparisons among the 

interventions.  

Subgroup analyses based on whether studies included women with stress or urge UI revealed 

that 20 studies of exclusively women with stress UI mostly evaluated different interventions than 

43 studies of exclusively women with urge UI. Both sets of studies evaluated behavioral therapy, 

neuromodulation, and the combination of the two. Overall, the evidence suggests that the 

findings from all studies of women with UI are applicable to both women with stress UI and 

women with urge UI. (There was insufficient evidence to adequately evaluate interventions in 

women with mixed stress and urge UI.) Similarly, studies of exclusively older women had 

similar findings compared to findings from all studies. 

Quality of Life 
We included 89 studies that reported on quality of life outcomes. These studies compared 

nonpharmacological and pharmacological interventions to sham (or no treatment or placebo) and 

to other interventions. 

 Nonpharmacological vs. sham interventions (KQ 1): 33 studies compared 15 

nonpharmacological interventions with sham interventions.  

o Among the interventions evaluated by more than one study, only 

transcutaneous electrical nerve stimulation (TENS) and TENS combined with 

pelvic floor muscle training (PFMT) were found by all studies to be 

statistically significantly better than sham for any specific aspect of quality of 

life (low SoE).  

 However, all interventions evaluated by more than one study were 

found to have a statistically significant improvement in at least one 

aspect of quality of life by at least one study. 

 The intravesical pressure release device and combined bladder training 

and PFMT were the only interventions not reported to improve quality 

of life compared with sham, but these were evaluated by only one 

study each and each study reported on only a single aspect of quality 

of life. 

 Comparison of nonpharmacological interventions (KQ 1): 32 studies compared 8 

active nonpharmacological interventions with each other.  

o Among comparisons of interventions evaluated by more than 1 study, studies 

mostly found no significant differences in quality of life (low SoE). These 

included comparisons of supervised and unsupervised PFMT (or other 

exercise) and of combined PFMT and biofeedback and PFMT alone. 

 Pharmacological interventions vs. placebo (KQ 2): 13 studies compared 8 specific 

pharmacological interventions with placebo.  

o In 6 studies, overall anticholinergics improve quality of life compared with no 

treatment (low SoE), but there was inconsistency both within and across 

studies regarding the relative effect of anticholinergics on various aspects of 

quality of life. 

o Other intervention categories were evaluated by only a single study each. 

 Comparison of pharmacological interventions (KQ 2): 7 studies compared 9 

pharmacological interventions with each other. In most instances, no differences in 

quality of life were reported among interventions (low SoE). 

 Nonpharmacological vs, pharmacological interventions (KQ 3): 5 studies compared 5 

different nonpharmacological interventions with 4 different pharmacological 
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interventions. None found significant differences in quality of life between the 

nonpharmacological and pharmacological interventions (low SoE). 

 Combination nonpharmacological and pharmacological interventions vs. 

nonpharmacological interventions (KQ 4): 1 study compared combination 

nonpharmacological and pharmacological interventions (PFMT, electrostimulation, 

biofeedback, and vaginal estrogen) and nonpharmacological interventions (without 

the estrogen). The arm that received estrogen reported statistically significantly better 

quality of life (insufficient evidence to assess SoE). 

Adverse Events 
We included 138 studies that reported on adverse events. Among these studies, 51 evaluated 

nonpharmacological interventions and 105 studies evaluated pharmacological interventions. 

Despite the large number of studies reporting adverse event data, in general for any specific 

adverse event occurring with any specific intervention, adverse event reporting was sparse. 

Furthermore, very few studies explicitly reported no specific adverse events. Adverse event rates 

were generally low, particularly for potentially more serious adverse events. 

 Nonpharmacological interventions: Among interventions for which at least two 

studies reported any specific adverse event, no (undefined or nonmajor) adverse 

events were reported with bladder training (2 studies, 106 women), education (4 

studies, 277 women), PFMT (21 studies, 1560 women), combined PFMT and 

biofeedback (3 studies, 83 women), and combined PFMT, TENS, and biofeedback (2 

studies, 107 women) (all low SoE).  

o Among 10 studies of TENS, 8 reported no adverse events in 396 women, but 

two reported any or any moderate adverse event in a total of 13 of 67 women 

(19%). Overall, adverse events were reported in 2.8% of 463 women receiving 

TENS (moderate SoE). 

 In 3 studies of TENS, 11% of women (n=217) reported urinary tract 

infections; however, within studies, these rates were similar to or 

lower than urinary tract infection rates on an anticholinergic (6%) or 

with BTX (35%). 

o In two studies of magnetic stimulation, 3 of 110 women total (2.7%) had 

undefined adverse events. 

 Pharmacological interventions 

o Serious adverse events (as defined by study authors) (all low SoE) 

 The highest rate of serious adverse events occurred with periurethral 

bulking agents (4.7%, 3 studies, 362 women); these adverse events 

included erosion and need for surgical excision of the bulking agents. 

 In 8 studies of anticholinergics, overall 2.4% of 2583 women had 

serious adverse events, although the adverse events were mostly 

undefined. 

 In 2 studies, 0.6% of 1390 women taking the alpha agonist duloxetine 

had (undefined) serious adverse events. 

 By comparison, in 11 studies, 1.2% of 2695 women taking placebo (or 

no treatment) had (mostly undefined) serious adverse events. 

o Dry mouth (all high SoE) 

 Anticholinergics: 61 studies reported adverse events for 

anticholinergics. Dry mouth was the most commonly reported adverse 

event (median 24.2%). 
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 Alpha agonists: 16 studies of the alpha agonist duloxetine reported dry 

mouth in a median of 12.9% of women. 

 Other pharmacological interventions: Dry mouth was reported 

between 0% and 31% of women with other drugs, including BTX 

(31%), vaginal estrogen (21%), pregabalin (10%), and mirabegron 

(0.7%).  

 Placebo: In 35 studies, a median of 4.2% of women had dry mouth 

with placebo treatment. In addition, for comparison, in one study 35% 

of women receiving nonpharmacological intervention bladder training 

complained of dry mouth 

o Other adverse events (all low SoE) 

 Alpha agonists: Other reported adverse events included nausea 

(23.0%, 16 studies), insomnia (12.1%, 14 studies), constipation 

(10.7%, 15 studies), fatigue (10.3%, 14 studies), dizziness (median 

9.7% in 15 studies), and headache (8.3%, 12 studies). 

 Onabotulinum toxin A (BTX): the most commonly reported adverse 

event in 6 studies was urinary tract infection in a median of 35% of 

women (range 3.9% to 54.5%). 3 studies reported urinary retention or 

voiding dysfunction in 3.9%, 18.0%, and 25.5% of women. 

 Periurethral bulking: the most common adverse events were urinary 

tract infection (median 6.6%; range 1.3% to 23.8%) and urinary 

retention/voiding dysfunction (median 3.8%; range 0.9% to 9.5%). 
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Table C. Comparisons of intervention categories with sham, placebo, or no 
treatment for urinary incontinence outcomes 

KQ* Intervention 
(vs. no treatment) † 

Cure 
OR (95% CI) 

Improvement 
OR (95% CI) 

Satisfaction 
OR (95% CI) 

1 Neuromodulation + 
behavioral Tx 

3.81 (1.99, 7.29)‡ 
Direct 

12.5 (3.78, 41.7)‡ 

Indirect 
4.79 (0.57, 40.0) 

Direct 

1 Neuromodulation 3.17 (2.07, 4.84)‡ 
Direct 

3.56 (2.15, 5.89)‡ 
Direct 

nd 

1 Behavioral Tx 2.87 (2.13, 3.88)‡ 
Direct 

5.01 (3.25, 7.71)‡ 
Direct 

7.78 (4.89, 12.4)‡ 
Direct 

1 Intravesical pressure 
release 

2.68 (0.89, 8.07) 
Direct 

4.84 (0.84, 27.8) 
Direct 

nd 

2 Onabotulinum toxin 
A (BTX) 

5.29 (2.76, 10.2)‡ 
Direct 

6.71 (2.26, 19.9)‡ 
Direct 

7.77 (2.95, 20.5)‡ 

Indirect 

2 Anticholinergics 1.93 (1.37, 2.70)‡ 
Direct 

3.08 (1.84, 5.15)‡ 
Direct 

2.58 (1.88, 3.54)‡ 
Direct 

2 Anticholinergics +  
hormones 

nd 2.21 (0.32, 15.4) 
Indirect 

nd 

2 Hormones 1.56 (0.84, 2.89) 
Direct 

1.47 (0.60, 3.59) 
Direct 

5.63 (2.31, 13.7)‡ 
Direct 

2 Periurethral bulking 1.34 (0.62, 2.89) 
Direct 

2.45 (0.46, 13.2) 
Direct 

nd 

2 Alpha agonists 1.18 (0.62, 2.25) 
Direct 

2.09 (1.11, 3.94)‡ 
Direct 

nd 

4 Neuromodulation +  
behavioral Tx + 
hormones 

4.18 (0.66, 26.6) 
Direct 

4.06 (0.62, 26.5) 
Direct 

nd 

4 Behavioral Tx + 
hormones 

2.89 (1.26, 6.61)‡ 

Indirect 
nd nd 

4 Behavioral Tx + 
anticholinergics 

2.38 (1.19, 4.76)‡ 

Indirect 

5.66 (1.49, 21.4)‡ 

Indirect 

4.20 (2.38, 7.42)‡ 

Indirect 

Statistically significant estimates are in bold font for emphasis. “Direct” means that at least one study directly 
compared the intervention to sham or placebo; however, the estimate is based on a combination of the direct and 
indirect evidence (from the network meta-analysis). “Indirect” means that no study directly compared the intervention 
to sham or placebo. These estimates are based only on indirect comparisons from the network meta-analysis. These 
cells are shaded gray to deemphasize them. 
 
Abbreviations: CI = confidence interval, KQ = Key Question, nd = no data (intervention not analyzed for the given 
outcome), OR = odds ratio, Tx = therapy. 
 
* Key Question (KQ) 1 = nonpharmacological interventions (vs. sham or no treatment), KQ 2 = pharmacological 

interventions (vs. placebo or no treatment), KQ 4 = combination nonpharmacological and pharmacological 
interventions (vs. sham, placebo, or no treatment). 

† Intervention categories are ordered first by Key Question, then by magnitude of odds ratio (OR) of cure (or 
improvement). “No treatment” includes sham and placebo interventions. 

‡ Statistically significant. In bold font for emphasis. 
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Table D. Statistically significant comparisons of active intervention categories for 
urinary incontinence outcomes 
KQ* “Better” 

intervention† 
“Worse” 
intervention† 

Cure‡ 
OR (95% CI)† 
Direct/Indirect 

Improvement‡ 
OR (95% CI)† 
Direct/Indirect 

Satisfaction# 
OR (95% CI)† 
Direct/Indirect 

SoE § 

1 Neuromod +  
behav Tx 

Neuromod  NS 
Direct 

3.53 (1.03, 12.1) 
Direct 

N/A Moderate 

2 BTX Alpha agonists 4.47 (1.83, 10.9) 
Indirect 

NS 
Indirect 

N/A Low 

2 BTX Antichol 2.75 (1.42, 5.31) 
Direct 

NS 
Direct 

3.02 (1.13, 8.03) 
Indirect 

Moderate 

2 BTX Hormones 3.40 (1.40, 8.23) 
Indirect 

4.56 (1.15, 18.1) 
Indirect 

NS 
Direct 

Low 

2 BTX Periurethral 
bulking 

3.95 (1.45, 10.8) 
Indirect 

NS 
Indirect 

N/A Low 

3 Behav Tx Alpha agonists 2.43 (1.22, 4.82) 
Indirect 

2.39 (1.15, 4.98) 
Indirect 

N/A Low 

3 Behav Tx Antichol 1.49 (1.03, 2.16) 
Direct 

NS 
Direct 

3.02 (1.90, 4.78) 
Direct 

Moderate 

3 Behav Tx Hormones NS 
Indirect 

3.40 (1.30, 8.93) 
Indirect 

NS Low 

3 Neuromod Alpha agonists 2.68 (1.33, 5.37) 
Indirect 

NS 
Direct 

N/A Low 

3 Neuromod Antichol 1.64 (1.03, 2.63) 
Direct 

NS 
Direct 

N/A Moderate 

3 Neuromod +  
behav Tx 

Alpha agonists 3.22 (1.32, 7.83) 
Direct 

5.99 (1.58, 22.7) 
Indirect 

N/A Moderate 

3 Neuromod +  
behav Tx 

Antichol NS 
Indirect 

4.08 (1.16, 14.3) 
Indirect 

NS 
Indirect 

Low 

3 Neuromod +  
behav Tx 

Hormones 2.44 (1.02, 5.88) 
Indirect 

8.52 (1.96, 37.1) 
Indirect 

NS 
Indirect 

Low 

3 Neuromod +  
behav Tx 

Periurethral 
bulking 

2.84 (1.05, 7.71) 
Indirect 

NS 
Indirect 

N/A Low 

4 Behav Tx + 
antichol 

Antichol NS 
Direct 

NS 
Direct 

1.63 (1.01, 2.63) 
Direct 

Moderate 

This table was designed to show only the statistically significant comparisons among the 91 possible comparisons 
across all 14 intervention categories. However, because the table reports on three outcomes (cure, improvement, and 
satisfaction), several cells report “NS” (nonsignificant) in the instances where the comparison was statistically 
significant for one outcome but not others. Comparisons are ordered by Key Question (KQ), then “better” intervention 
category, then “worse” intervention category. 
“Direct” means that at least one study directly compared the two intervention categories; however, the estimate is 
based on a combination of the direct and indirect evidence (from the network meta-analysis). “Indirect” means that no 
study directly compared the intervention categories. These estimates are based only on indirect comparisons from 
the network meta-analysis. These cells are shaded gray to deemphasize them. 
 
Abbreviations: Antichol = anticholinergics, Behav Tx = behavioral therapy, BTX = onabotulinum toxin A, CI = 
confidence interval, N/A = not applicable (no direct or indirect comparison made), Neuromod = neuromodulation, NS 
= nonsignificant (included in table only because of significant OR for other outcome), OR = odds ratio, SoE = strength 
of evidence. 
 
* Key Question (KQ) 1 = nonpharmacological vs. nonpharmacological interventions, KQ 2 = pharmacological vs. 

pharmacological interventions, KQ 3 = nonpharmacological vs. pharmacological interventions, KQ 4 = combination 
nonpharmacological and pharmacological interventions vs. other intervention. 

† Within each row, interventions in the “Better” column have higher odds of outcome than interventions in the “Worse” 
column. The odds ratio (OR) may be inverted compared with the data presented in the tables in the main report to 
improve consistency within this table. Rows are sorted first by direct vs. indirect and then by magnitude of the cure, 
then improvement, then satisfaction OR estimates. 

‡ 11 comparisons between interventions had direct evidence; 55 comparisons between interventions had indirect 
evidence. 
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# 5 comparisons between interventions had direct evidence; 10 comparisons between interventions had indirect 
evidence. 

§ Overall network meta-analysis findings were rated as having moderate strength of evidence (SoE). Comparions with only indirect evidence 
(no head-to-head studies) were downgraded to low SoE for indirectness. 

Table E. Mean percent of women with outcomes, by intervention category 
KQ* Intervention Category Cure, % 

Mean (95% CI) 
Improvement % 
Mean (95% CI) 

Satisfaction, % 
Mean (95% CI) 

2 Onabotulinum toxin A (BTX) 44.9 (29.6, 61.3) 66.4 (40.3, 85.2) 75.8 (50.8, 90.5) 

4 Hormones +  
neuromodulation +  
behavioral therapy 

39.2 (9.3, 80.2) 54.0 (15.0, 88.7) nd 

1 Neuromodulation +  
behavioral therapy 

37.0 (23.4, 53.0) 78.6 (52.9, 92.3) 65.9 (19.0, 94.1) 

1 Neuromodulation 32.8 (24.0, 43.0) 51.1 (38.9, 63.1) 69.4 (44.2, 86.7) 

4 Hormones +  
behavioral therapy 

30.8 (16.1, 50.9) nd nd 

1 Behavioral therapy 30.7 (23.9, 38.5) 59.4 (48.7, 69.3) 75.8 (57.0, 88.1) 

1 Intravesical pressure release 29.2 (11.7, 56.2) 58.6 (19.3, 89.3) nd 

4 Anticholinergic +  
behavioral therapy 

26.8 (15.3, 42.7) 62.7 (30.8, 86.3) 62.9 (40.8, 80.7) 

2 Anticholinergics 22.9 (16.8, 30.5) 47.5 (34.8, 60.5) 51.0 (31.6, 70.1) 

2 Hormones 19.4 (11.0, 31.8) 30.1 (14.8, 51.6) nd 

2 Periurethral bulking 17.1 (8.4, 31.8) 41.9 (11.5, 79.9) nd 

2 Alpha agonists 15.4 (8.5, 26.5) 37.9 (24.0, 54.1) nd 

2 Anticholinergics +  
hormone 

nd 39.4 ( 8.5, 82.0) nd 

N/A Sham/placebo/no treatment 13.4 (10.0, 17.7) 22.3 (16.9, 28.9) 28.7 (15.0, 48.0) 

Intervention categories are ordered by their rates of cure (resolution of symptoms). 
 
Refer to Table C to see relative differences between (and statistical significance of) comparisons between active 
interventions and sham/placebo/no treatment. 
Refer to Table D for information about relative differences among active interventions. 
 
Abbreviation: N/A = not applicable, nd = no data (intervention category not evaluated for given outcome). 
 

* Key Question (KQ) 1 = nonpharmacological vs. nonpharmacological interventions, KQ 2 = pharmacological vs. 
pharmacological interventions, KQ 3 = nonpharmacological vs. pharmacological interventions, KQ 4 = combination 
nonpharmacological and pharmacological interventions vs. other intervention. 

 

Discussion 

Evidence Summary  
The main findings of this systematic review update and the associated strength of evidence 

for each conclusion are summarized in Table F. A summary of the review characteristics can be 

found in Table G, after the Discussion. 

Briefly, in regards to patient-centered outcomes including cure, improvement, satisfaction 

with treatment, and quality of life, moderate strength of evidence supports that the examined 

active interventions are better than sham, placebo, or no treatment with the majority of 

interventions demonstrating statistical significance. The nonpharmacological interventions that 

include behavioral therapy and/or neuromodulation generally result in better UI outcome (cure, 

improvement, satisfaction) than most other interventions. The effectiveness of behavioral therapy 

and neuromodulation was evident when they are used alone, in combination with each other, and 

in combination with other interventions (including pharmacological interventions). 

Onabotulinum toxin A (BTX) was also significantly more effective than other treatments, in 

particular other pharmacological interventions. The other pharmacological interventions, when 
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used without nonpharmacological interventions, had lower effectiveness to achieve favorable UI 

outcomes. Serious adverse events were generally rare, with the notable exception of periurethral 

bulking agents which resulted in erosion or need for surgical removal of the agents in about 5 

percent of women. The most commonly reported adverse event was dry mouth, which occurred 

in 25 percent of women on anticholinergics (40% of women on oxybutynin) and 13 percent of 

women using the alpha agonist duloxetine. However, women commonly complained of dry 

mouth on a range of interventions which likely do not directly cause dry mouth, including BTX 

(31%), vaginal estrogen (21%), pregabalin (10%), bladder training (35%), and placebo (4%). 

Among women who received BTX, about one-third had urinary tract infections and between 4 

and 25 percent had urinary retention or voiding dysfunction. Women taking the alpha agonist 

duloxetine reported common occurrences of constitutional adverse events (e.g., nausea 23%, 

insomnia 12%, fatigue 10%). 

The evidence base did not provide adequate information to suggest which women would 

most benefit from which intervention (or interventions) based on the etiology or severity of her 

UI or based on her personal characteristics (such as age or athleticism). The studies covered a 

large range of women, across younger and older adults, geographic regions, and types of UI 

(urge, stress, mixed, or undefined) that as a whole are likely applicable to the general population 

of nonpregnant adult women with UI. However, extremely few studies reported subgroup 

analyses. Across studies, no clear differences in relative effectiveness of interventions were 

found based on patient age or comparing studies of women with urge incontinence (alone) and 

studies of women with stress incontinence. In regards to subpopulations of particular interest to 

stakeholders, studies did not specifically analyze or report on female athletes or women in the 

military. Studies also did not report subgroup analyses based on race or ethnicity, nor were there 

studies restricted to ethnic minorities to allow across-study comparisons. 

Clinical Implications 
There is evidence to support the use of any of the interventions—nonpharmacological, 

pharmacological, and combination interventions—in contrast to no intervention (or, in clinical 

practice, watchful waiting). Overall, the evidence suggests that the nonpharmacological 

interventions that include behavioral therapies and neuromodulation are most effective, 

compared with most other intervention options; these have the added benefit of having few or 

nonserious adverse events, an important consideration for many or most women. For women 

who are interested in trying BTX (and for whom it is indicated), the evidence suggests this is the 

most effective pharmacological intervention; however, it is associated with urinary tract 

infections and urinary dysfunction after treatment. Notably, periurethral bulking agents, while 

more effective than sham treatment, is less effective than most other interventions and is 

associated with risk of erosion and need for surgical removal of the bulking agents. 

Although the evidence did not adequately evaluate heterogeneity of treatment effects (how 

treatment effectiveness may vary in different individuals or groups of women), the relatively 

high satisfaction rates for all evaluated intervention categories (at least 50%) suggests that each 

intervention is potentially appropriate in different women depending on their own goals and 

preferences. Our analyses comparing studies of women with urge or stress incontinence do not 

suggest that there are large or important differences in which interventions may be most effective 

in the different groups of women. However, these analyses were underpowered and could not 

include the majority of the available evidence (since most studies evaluated women with any UI 

etiology and did not report subgroup analyses). 
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Table F. Evidence profile for nonpharmacological and pharmacological interventions for urinary incontinence 
Conclusion statement  Risk of 

Bias 
Consistency Precision Directness Overall SoE Comments 

Overall, for cure, 
improvement, satisfaction 

      

All active intervention 
categories appear to be 
better than sham, placebo, 
or no treatment. 

Low Consistent A Variable B Variable C Moderate Conclusion based primarily on network meta-analysis, indirect comparisons, but 
network and pairwise comparisons were congruent. Most, but not all, comparisons with 
no treatment were statistically significant. 

KQ 1: Addition of 
behavioral therapy to 
neuromodulation resulted 
in better rates of 
improvement than 
neuromodulation alone 

Low Consistent A Variable B Direct Moderate Conclusion based primarily on network meta-analysis with direct comparisons 
available. Network and pairwise comparisons were congruent. 

KQ 2: BTX resulted in 
better UI outcomes than 
other pharmacological 
interventions 

 
 

Low 

 
 

Consistent A 

 
 

Variable B 

 
 

Direct 

 
 

Moderate 

Conclusion based primarily on network meta-analysis. Network and pairwise 
comparisons were congruent. 
Moderate SoE where direct comparisons available (BTX compared with 
anticholinergics). 

    Indirect D Low Low SoE where comparisons were indirect only (BTX compared with alpha agonists, 
hormones, and periurethral bulking agents). 

KQ 3: Behavioral therapy 
alone, neuromodulation 
alone, and the combination 
of the two resulted in better 
UI outcomes than various 
pharmacological 
interventions 

 
 

Low 

 
 

Consistent A 

 
 

Variable B 

 
 

Direct 

 
 

Moderate 

Conclusion based primarily on network meta-analysis. Network and pairwise 
comparisons were congruent. 
Moderate SoE where direct comparisons available (behavioral therapy or 
neuromodulation vs. anticholinergics and for combination neuromodulation and 
behavioral therapy vs. alpha agonists). 

    Indirect D Low Low SoE where comparisons were indirect only (other comparisons, see Table D). 

KQ 4: Addition of 
behavioral therapy to 
anticholinergics resulted in 
better satisfaction 

Low Consistent A Variable B Direct Moderate Conclusion based primarily on network meta-analysis with direct comparisons 
available. Network and pairwise comparisons were congruent. 

Comparisons between 
individual interventions: no 
conclusion stated 

Low Consistent A Imprecise Variable C Insufficient Comparisons were too sparse between individual interventions to make reliable 
conclusions. 

Subgroups: Effects appear 
similar among studies 
specific to stress UI, urge 
UI, and of older women, 
compared to all studies 

Low Consistent A Imprecise Variable C Insufficient Some indications of inconsistency regarding combination neuromodulation and 
behavioral therapy arise from 2 small discordant studies that evaluated different types 
of combination therapy. 
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Conclusion statement  Risk of 
Bias 

Consistency Precision Directness Overall SoE Comments 

QoL (various domains)       

Behavioral intervention 
categories are better than 
sham or no treatment 

Low Consistent Imprecise Direct Low t 

Neuromodulation is 
better than sham 
interventions 

Moderate E Consistent Imprecise Direct Low  

Neuromodulation 
combined with 
behavioral interventions 
is better than sham or no 
treatment  

Low Inconsistent  Imprecise Direct Low  

Behavioral interventions 
with biofeedback are better 
than behavioral 
interventions without 
biofeedback components 

Low Consistent Imprecise Direct Low  

Anticholinergics are better 
than placebo or no 
treatment 

Low Inconsistent  Imprecise Direct Low  

Adverse events       

Nonpharmacological 
interventions had rare 
adverse events 

Moderate F Consistent Imprecise Direct Low Adverse event reporting was generally sparse. 
In 3 studies, 11% of women receiving TENS had urinary tract infections, but within 
studies, the rates were similar or lower than for other interventions (anticholinergics or 
BTX). 

Periurethral bulking agents 
resulted in serious adverse 
events (e.g., erosion, 
surgery) in 4.7% of women 

Moderate F Consistent Precise Direct Moderate  

In women taking 
anticholinergics, 2.4% had 
(mostly undefined) serious 
adverse events 

Moderate F Consistent Precise Indirect G Low The severity of the “serious” adverse events was unclear. 

Dry mouth was the most 
common adverse event 
reported for 
pharmacological 
treatments.  

Low Consistent Precise Direct High Dry mouth was the adverse event that studies most commonly reported on.  
Approximately 25% of women taking anticholinergics; oxybutynin was evaluated most 
frequently with about 40% having dry mouth. Dry mouth also occurred among 
approximately 13% of those taking duloxetine (an alpha agonist). About 4% of women 
taking placebo complain of dry mouth. In addition, dry mouth was reported among 0 to 
35% of women receiving pelvic floor muscle or bladder training.. 
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Conclusion statement  Risk of 
Bias 

Consistency Precision Directness Overall SoE Comments 

Women receiving BTX 
commonly had UTIs (4-
55%) and voiding 
dysfunction (4-25%) 

Moderate F Consistent Precise Direct Moderate  

The alpha agonist 
duloxetine is associated 
with a range of 
constitutional adverse 
events  

Moderate F Consistent Precise Direct Moderate Nausea (23%), insomnia (12%), constipation (11%), fatigue (10%), dizziness (10%), 
and headache (8%) 

Abbreviations: BTX = onabotulinum toxin A, NA = not applicable, QoL = quality of life, RCT = randomized controlled trial(s), SoE = strength of evidence. 
 
A. No robust indications of inconsistency. Results from direct comparisons congruent with results from network meta-analysis. 
B Some comparisons precise. Most are imprecise (mostly due to lack of direct comparisons). 
C. Mix of direct and indirect data. 
D. Most conclusions based primarily on network meta-analysis indirect comparison. 
E. Three studies gave no information on any risk of bias criteria, one did not have adequate randomization, and one did not have adequate allocation concealment. 

The other four studies all had low risk of bias. 
F. Adverse events sparsely and/or inconsistently reported and were frequently poorly or not defined.  
G. “Serious” adverse events were mostly undefined by studies. 
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It is also interesting to note that the rates of satisfaction (51% to 76%) are mostly higher than 

cure rates (15% to 45%) or improvement (30% to 79%). As discussed in the evaluation of the 

contextual question, women’s treatment goals vary widely, but emphasize improvements in 

activities of daily living and resultant improvements in psychological, interpersonal, and related 

impacts. For many women, achieving cure or a researcher-defined threshold of improvement is 

less important than the ability to return to normal activities. Furthermore, women have described 

differing interest and tolerance for different types of interventions (e.g., daily drugs, invasive 

interventions, behavioral therapy), in part related to differences in concern related to the types of 

adverse events associated with each intervention.  

There are many variations in how UI manifests among different women, in what aspects of 

UI individual women find most bothersome, and in preferences and goals, including tolerance 

for potential adverse events, across both women and clinicians. Available interventions also vary 

substantially in how they function, their frequency and duration, their degree of invasiveness, 

and the amount of effort required by the women. These differences, combined with the finding 

that all the interventions are effective to a lesser or greater degree, suggest that each intervention 

may be appropriate for, and preferred by, some women. Thus, for example, while one might 

argue that BTX is more effective (for cure and improvement) than behavioral therapy and thus 

should be preferentially recommended, it is likely that many women would prefer an intervention 

other than BTX based on their own values, preferences, lifestyle, work schedule, and concerns 

about adverse events.  

Furthermore, the effect size that is clinically significant likely varies across women with UI 

and may differ based on the severity of symptoms, UI type, intervention, failure of prior 

interventions, and other factors. For example, those with more severe UI may be more satisfied 

with partial improvement than those with milder UI; similarly, women using simpler, less 

invasive interventions may be more satisfied with partial improvement than women using 

invasive, intensive, or expensive interventions. For these reasons, we direct readers to read and 

evaluate the pertinent results in this report based on their specific interests in particular 

interventions and outcomes.  

In clinical practice, the pragmatic approach of many clinicians is to start with behavioral 

therapy as first-line therapy. For patients who do not respond or experience suboptimal 

improvement, it is common to then consider anticholinergic or beta agonist medications as 

second-line therapy. Finally, neuromodulation or bladder BTX are commonly considered third-

line therapy. The relative effectiveness of these interventions (with each other) provided by the 

evidence, together with other considerations such as ease of implementation, availability, and 

resource use, broadly supports this approach. 

Although, not evident among the studies of outpatient women specifically with UI, concern 

has recently increased regarding cognitive changes from the continued use of anticholinergic 

medications in frail or elderly patients. Based on this concern, the American Urogynecologic 

Society issued the following consensus statement recommendations: 1) patients should be 

counselled about the risks associated with anticholinergic medications, such as cognitive 

impairment, dementia, and Alzheimer disease; 2) the lowest effective dose should be prescribed 

and consideration should be given for alternative medications; 3) particular consideration should 

be taken with patients using other anticholinergic medications; and 4) bladder BTX or 

neuromodulation should be considered for patients at risk for adverse effects from 

anticholinergics.10 In addition, evidence suggests that the majority of patients (>70%) stop using 

anticholinergics within 5 months, mostly because of side effects.11-13 
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There is insufficient evidence to confidently make conclusions about differences among 

subgroups of women. However, the relatively sparse data suggest that the relative effects of 

interventions (compared with each other and with no treatment) are broadly similar among 

studies of women with stress UI, women with urge UI, and of older women, compared to all 

studies overall. 

In reviewing the contextual question, we identified success, as defined by both physicians 

and patients, based on published survey and focus group data. As might be expected, these 

groups were similar with respect to domains of importance including physical symptoms and the 

associated impact on relationships, quality of life, activities of daily living, interpersonal 

relationships and psychological distress, economic implications, and sleep disturbance. Based on 

the literature review, we also identified that patients want to know about the balance between 

adverse events and symptom improvement. However, our informants did not comment on this. 

This finding also highlights the importance of the adverse event data described in this review. 

Clinicians should remember that patients are interested in possible adverse events and want to 

know this information to help them make informed decisions about treatment options. 

Our findings are consistent with previously published systematic reviews of nonsurgical 

treatment of UI in adult women but are more complete because we have evaluated additional 

classes of medications and additional interventions. Furthermore, we conducted network meta-

analyses to combine direct evidence, from head-to-head comparisons, with indirect evidence. We 

thus estimate treatment effects for all possible comparisons between intervention categories (and 

individual interventions). Based on the network meta-analysis model, we are able to obtain the 

predicted mean outcome rates per intervention in an effort to simplify the interpretation of the 

available evidence. 

Evidence Limitations  

The major limitation identified by this review is the relative dearth of direct (head-to-head 

trial) evidence when one considers the richness of the clinical questions that can be posed. In 

general, comparisons across intervention categories are not as informative as comparisons 

between individual interventions. Most comparisons of individual interventions are based on 

indirect data and small numbers of studies. In addition, the generally small sample sizes of 

included studies lead to concerns about generalization. Most of the comparisons between 

intervention categories, and between specific interventions, are indirect, through sham or no 

treatment. Comparisons between active interventions are sparse.  

We found no new information on the effectiveness of treatments among women with athletic 

activity, older versus younger women, different racial or ethnic groups, or active military or 

veteran women. In addition to the sparseness, or complete lack of data for subpopulations of 

interest, we found inconsistent reporting of adverse events. The specific adverse events reported 

and their definitions varied greatly among studies and treatment modalities. 

With few exceptions and for most outcomes, individual studies were deemed to have, at 

most, moderate risk of confounding, selection, or measurement biases. However, since 

incorporating risk of bias of individual studies into network meta-analysis is complex, we opted 

for high level, qualitative conclusions regarding risk of bias to determine strength of evidence for 

UI outcomes.  
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Recommendations about Future Research  
For future research, there is a need to adopt a set of core outcome measures for effectiveness 

and for safety outcomes. As an example, among studies to date a wide range of quality of life 

instruments have been used, but inconsistently reported, in the included studies. The large 

number of instruments, and the even larger number of subscales, hinders drawing of conclusions 

across studies. In addition, currently studies inconsistently reported clearly defined UI outcomes 

(cure, improvement, satisfaction) and variously defined these. If all studies had consistently 

reported all outcomes, our summary findings would have been much more robust and precise. A 

core outcome set would be maximally useful if it included standardized definitions for patient-

centered outcomes directed toward patient, rather than clinician or researcher, priorities. Based 

on the survey and focus group studies that have been reported, future studies should collect data 

on those adverse events about which patients are most concerned. More data, however, are 

needed to determine what those adverse events may be, and to what degree patients balance 

potential benefits and harms. 

Information to further clarify whether specific subpopulations may benefit more from, or 

have differential adherence to, specific interventions is still lacking. Specifically, information 

regarding the differential effects of interventions in women from all of the identified subgroups 

of interest for this review are relatively sparse. Additional studies are needed regarding efficacy 

of the various interventions including patient-specific outcome measures for female athletes, 

younger and older women, women in the military, and women of diverse racial/ethnic 

backgrounds. The possibilities for future research in these subsets of women is particularly rich 

and untapped.  

Conclusions 
Based on combined direct and indirect comparisons and with respect to patient-centered 

outcomes including cure, improvement, satisfaction with treatment, and quality of life, the 

examined active intervention categories appear to be better than sham or no treatment, and for 

many or most comparisons, statistically significantly so. The nonpharmacological interventions 

that apply behavioral therapies and neuromodulation result in the most favorable outcomes with 

few adverse events. BTX is also more effective than most other interventions, but with increased 

risk of urinary tract infections and urinary dysfunction. Other pharmacological interventions, 

particularly when used alone, are generally less effective and are associated with nonserious but 

bothersome adverse events, such as dry mouth, nausea, and fatigue. 

 Large gaps remain in the literature regarding the comparison of individual interventions, and 

very little or no information is available on women who engage in athletic activity or women in 

the military or who are veterans, or about differences between older and younger women or 

women of different ethnicities or races. Standardized quality of life and adverse event reporting 

would allow significant improvement for conclusions from future systematic reviews as 

between-study comparisons would be more robust and conclusive.  

For clinicians, patients and payers to make informed decisions, specifically for patient 

subgroups with sparse evidence, new evidence from studies comparing interventions is needed.  
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Table G. Summary of Review Characteristics 
Summary of Review Characteristics 

Population Included in the Review 

Key Inclusion Criteria Non-pregnant community-dwelling adult women with symptoms of urinary 
incontinence (UI) 

Key Exclusion Criteria If >10% of study participants are from ineligible groups (children or 
adolescents, men, pregnant women, institutionalized or hospitalized 
participants, or have surgically-treated UI) 

Key Topics & Interventions Covered by Review 

Key Topics Interventions 

1. The benefits and harms of 
nonpharmacological treatments of UI in 
women, and how they compare with each 
other 

Nonpharmacologic interventions including: 

     - Behavioral interventions 
     - Neuromodulation 
     - Intravesical pressure release devices 
     - Combinations of these 

2. The benefits and harms of 
pharmacological treatments of UI in 
women, and how they compare with each 
other 

Pharmacologic interventions including: 

     - Anticholinergics 
     - Onabotulinum toxin A (BTX) 
     - Hormones 
     - Alpha agonists 
     - Beta agonists 
     - Antidepressants 
     - Periurethral bulking agents 
     - Others and combinations of these 

3. The comparative benefits and harms of 
nonpharmacological versus 
pharmacological treatments of UI in women 

Nonpharmacologic interventions including: 

     - All listed for Key Topic 1 
Pharmacologic interventions including: 

     - All listed for Key Topic 2 

4. The benefits and harms of combined 
nonpharmacological and pharmacological 
treatment of UI in women 

Combination interventions including: 

     - Any combination of interventions listed in Key Topic 1 and Key Topic 
2 

Timing of the Review 

Beginning Search Date January 1, 2011 

End Search Date May 17, 2017 (to date, an update will be performed during peer review) 

Important Studies Underway  

No new or ongoing trials are listed in ClinicalTrials.gov 
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Introduction 

Background and Objectives 
This systematic review uses current methods and is an update of an earlier report published 

in 2012 which evaluated comparisons of nonsurgical treatments for urinary incontinence (UI) in 

adult women.14 Given evidence that has emerged since the publication of the 2012 report, this 

review focuses on updating that report. The 2012 report included questions about diagnosis and 

treatment of UI. Based on feedback from a stakeholder panel this update focuses on the relative 

benefits and harms of nonsurgical treatments, both nonpharmacological and pharmacological. In 

addition, this review addresses the question of how women with UI perceive treatment success. 

Epidemiology 
Urinary incontinence (UI) is the involuntary loss of urine. About 17 percent of nonpregnant, 

adult women are estimated to have UI.1 The prevalence of UI increases with age, particularly 

after menopause: about 3.5 percent of women 20 to 29 years old, 22 percent of women 50 to 59 

years old, and 38 percent of women over age 80 have experienced UI.1 The prevalence also 

increases with higher parity, obesity, comorbidities, and history of hysterectomy.1 UI can affect a 

woman’s physical, psychological, and social wellbeing and can impose substantial lifestyle 

restrictions. The effects of UI range from slightly bothersome to debilitating. Up-to-date data on 

the economic costs of UI in adult women are lacking, but the American College of Physicians 

estimated the costs of UI care in the United States at $19.5 billion in 2004 in their 2014 Clinical 

Practice Guideline.2 A separate analysis of urge UI alone, however, estimated total national costs 

of $35.5 billion in 2007, including $28.1 billion in direct medical costs, $1.5 billion in direct 

nonmedical costs (e.g., for incontinence pads), and $5.9 billion in indirect costs (e.g., lost 

productivity).3  

Types of UI and Etiology 
The most common types of UI that affect adult women include stress, urgency, and mixed. 

Incontinence types are distinguished by their baseline mechanisms. Stress UI is associated with 

impaired urethral sphincter function and results in an inability to retain urine during coughing, 

sneezing, or other activities that increase intraabdominal pressure. Urgency UI is defined as the 

involuntary loss of urine associated with the sensation of a sudden, compelling urge to void that 

is difficult to defer. Mixed UI occurs when both stress and urgency UI are present. These 

definitions reflect the consensus definitions developed by the International Urogynecological 

Association / International Continence Society.4 Stress UI is more common in younger women 

and in association with pelvic floor trauma and uterine prolapse, both of which are often related 

to vaginal childbirth and may require surgical treatment. Urgency and mixed UI are more 

common in older women and in association with overactive bladder, with or without sphincter 

dysfunction. 

The etiology of UI 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.15
 Several of these etiologies such 

as pelvic organ prolapse and pelvic masses, could most appropriately be treated by surgical 

interventions and are not addressed by this review update. We also exclude atypical etiologies or 

those not amenable to typical treatments for stress or urgency UI, including urinary tract 

https://effectivehealthcare.ahrq.gov/topics/urinary-incontinence-treatment/research
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infection or neurogenic bladder (due to, for example, spinal cord injury, stroke, multiple 

sclerosis, or Parkinson disease). 

Treatments 
Both nonpharmacological and pharmacological interventions are available for management 

of UI. Some causes of UI are amenable to surgical interventions, but we focus only on 

nonsurgical interventions. Nonpharmacological interventions mostly aim to strengthen the pelvic 

floor and change behaviors that influence bladder function, whereas pharmacological 

interventions mostly address bladder innervation and sphincter function. Standard nonsurgical, 

nonpharmacological UI treatments for women include: 1) pelvic floor muscle training (PFMT, to 

strengthen the pelvic musculature), 2) behavioral training (e.g., bladder training, to teach one to 

gradually hold urine for longer periods), 3) vaginal cones (to strengthen the pelvic floor muscles 

and relieve urgency sensation), 4) bladder supports (to support the bladder and relieve urgency 

sensation), 5) electrical and magnetic stimulation (possibly to strengthen musculature or to 

enhance neural control of the bladder), and 6) urethral bulking (to improve urethral coaptation 

(closure) by adding structure to the periurethral tissue), among others.  

Pharmacological interventions are typically thought to work through urinary retention 

properties or by affecting pelvic nerves or musculature. See the eligibility criteria in the Methods 

section for a list of pharmacological interventions. These pharmacological treatments are best 

separated into classes based on the UI subtype they treat. Treatments for urge UI decrease 

bladder spasms and contractility. They can be separated into three broad categories. 1) 

Anticholinergics act as antispasmodics; one subclassification include antimuscarinics, which 

target muscarinic receptors in the bladder). 2) Onabotulinum toxin A (BTX) causes flaccid 

paralysis, reducing spasms. 3) Beta-adrenergic agonists (e.g., mirabegron) relax the bladder by 

activating beta-3 receptors. The approved pharmacological treatments for stress UI are alpha 

agonists that constrict smooth muscle, helping the urethra to close and thus, preventing 

incontinence. Other medications are also used off-label.  

Treatment Outcomes 
The 2012 AHRQ review evaluated a wide range of patient outcomes, including objective, 

subjective, and patient-centered outcomes, and adverse effects (harms). The review focused 

primarily on continence (i.e., “cure,” meaning complete remission, not necessarily actual cure), 

change in symptoms (e.g., improvement), and harms. Definitions of continence (the lack of UI) 

are generally similar across studies and clinical settings. However, definitions of improvement in 

UI vary and include different degrees of change in frequency and severity of symptoms.16  

Furthermore, patients and researchers differ as to what constitutes UI improvement. Patients’ 

perception of improvement often amounts to reduced lifestyle restrictions or improved overall 

perception of bladder symptoms, especially complete resolution of urine leakage. Conversely, 

many research studies have defined improvement based on objective tests, including decrease in 

the frequency of UI episodes. However, some objective changes do not necessarily translate into 

clinically important changes from a patient’s perspective.16  

For clinical decisionmaking purposes, UI treatment success should be determined by patient-

centered outcomes and objective measurements that translate to patient-centered outcomes. A 

question of particular interest noted by the 2012 AHRQ review for future research was to 

determine which outcomes are of greatest importance to women with UI. 
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Stakeholder Input 
PCORI held a multi-stakeholder virtual workshop on December 7, 2016, to discuss potential 

scoping for the updated review, including the prioritization of key questions (KQ), a discussion 

of where the evidence base has accumulated since the prior review, and emerging issues of 

importance to the field. Stakeholders included patients, clinicians and allied health professionals, 

professional organizations, research funders, payers, and industry. The full participant list, 

presentation slides from the meeting, and an audio recording of the entire discussion can be 

found at the PCORI Web site (http://www.pcori.org/events/2016/updating-systematic-reviews-

pcori-virtual-multi-stakeholder-workshop-nonsurgical). 

Stakeholders agreed that the questions regarding treatment of UI still represented critical 

issues. Several specific interventions were brought up during the meeting as important for the 

review to address. These included 1) mirabegron, 2) Impressa®, a vaginal insert manufactured 

by Poise®, 3) onabotulinum toxin A (BTX) injections, 4) nerve stimulation interventions, and 5) 

“lifestyle” interventions (e.g., bladder irritant reductions, fluid management).  

Stakeholders were particularly interested in treatment effectiveness in specific patient 

populations. These included 1) women athletes and those engaging in high-impact physical 

activity, 2) older women, 3) military women or veterans, and 4) racial and ethnic minorities. 

Based on stakeholder input, the 2012 AHRQ review KQ 1 on the diagnostic evaluation of UI 

was deemed to be of lower priority for updating at this time. Stakeholders also noted that it is 

important to summarize information on how patients define successful treatment.  

Evidence Gaps from the Prior Review 
The 2012 AHRQ review found several research gaps. These included 1) whether specific 

subpopulations may benefit more from, or have differential adherence to, specific interventions; 

2) a need for better matching of trial endpoints with outcomes that truly matter to patients; 3) a 

need for more research into potential harms of treatments; and 4) a need for new (and more 

effective) treatment options for women with UI.  

Review Update 
The update of the 2012 AHRQ review is similar to the original review with the following 

exceptions: KQ 1 (on diagnosis of UI) is not updated. KQ 2 and 3 (regarding the effectiveness, 

comparative effectiveness, and harms of nonpharmacological and pharmacological interventions 

for all types of UI in adult women) are reorganized for clarity. Study eligibility criteria remain 

essentially unchanged. 

Primary Purposes of Review Update 
• To update the evidence on the topic of nonsurgical treatments for UI in adult women. 

(See AHRQ Pub No. 11(12)-EHC074-EF, April 2012). 

• To conduct a systematic review and meta-analyses of the comparative effectiveness and 

harms of nonpharmacological and pharmacological interventions for adult women with 

all forms of UI. 

• To summarize information on how women with UI define a successful outcome, and to 

highlight data on these outcomes. 

http://www.pcori.org/events/2016/updating-systematic-reviews-pcori-virtual-multi-stakeholder-workshop-nonsurgical
http://www.pcori.org/events/2016/updating-systematic-reviews-pcori-virtual-multi-stakeholder-workshop-nonsurgical
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The Key Questions  

The following are the KQs to be addressed by the review: 

Key Question 1:  
What are the benefits and harms of nonpharmacological treatments of UI in women, 
and how do they compare with each other? 

1a. How do nonpharmacological treatments affect UI, UI severity and frequency, and quality 

of life when compared with no active treatment? 

1b. What are the harms from nonpharmacological treatments when compared with no active 

treatment? 

1c. What is the comparative effectiveness of nonpharmacological treatments when compared 

with each other? 

1d. What are the comparative harms from nonpharmacological treatments when compared 

with each other? 

1e. Which patient characteristics, including age, type of UI, severity of UI, baseline diseases 

that affect UI, adherence to treatment recommendations, and comorbidities, modify the 

effects of nonpharmacological treatments on patient outcomes, including continence, 

quality of life, and harms?  

Key Question 2:  
What are the benefits and harms of pharmacological treatments of UI in women, and 
how do they compare with each other? 

2a. How do pharmacological treatments affect UI, UI severity and frequency, and quality of 

life when compared with no active treatment? 

2b. What are the harms from pharmacological treatments when compared with no active 

treatment? 

2c. What is the comparative effectiveness of pharmacological treatments when compared 

with each other? 

2d. What are the comparative harms from pharmacological treatments when compared with 

each other? 

2e. Which patient characteristics, including age, type of UI, severity of UI, baseline diseases 

that affect UI, adherence to treatment recommendations, and comorbidities, modify the 

effects of the pharmacological treatments on patient outcomes, including continence, 

quality of life, and harms?  

Key Question 3:  
What are the comparative benefits and harms of nonpharmacological versus pharmacological 

treatments of UI in women? 

3a. What is the comparative effectiveness of nonpharmacological treatments when compared 

with pharmacological treatments? 

3b. What are the comparative harms of nonpharmacological treatments when compared with 

pharmacological treatments? 
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3c. Which patient characteristics, including age, type of UI, severity of UI, baseline diseases 

that affect UI, adherence to treatment recommendations, and comorbidities, modify the 

relative effectiveness of nonpharmacological and pharmacological treatments on patient 

outcomes, including continence, quality of life, and harms?  

Key Question 4:  

What are the benefits and harms of combined nonpharmacological and pharmacological 

treatment of UI in women? 

4a. How do combined nonpharmacological and pharmacological treatments affect UI, UI 

severity and frequency, and quality of life when compared with no active treatment? 

4b. What are the harms from combined nonpharmacological and pharmacological treatments 

when compared with no active treatment?  

4c. What is the comparative effectiveness of combined nonpharmacological and 

pharmacological treatments when compared with nonpharmacological treatment alone? 

4d. What is the comparative effectiveness of combined nonpharmacological and 

pharmacological treatments when compared with pharmacological treatment alone? 

4e. What is the comparative effectiveness of combined nonpharmacological and 

pharmacological treatments when compared with other combined nonpharmacological 

and pharmacological treatments? 

4f. What are the comparative harms from combined nonpharmacological and 

pharmacological treatments when compared with nonpharmacological treatment alone, 

pharmacological treatment alone, or other combined treatments? 

4g. Which patient characteristics, including age, type of UI, severity of UI, baseline diseases 

that affect UI, adherence to treatment recommendations, and comorbidities, modify the 

effects of combined nonpharmacological and pharmacological treatments on patient 

outcomes, including continence, quality of life, and harms? 

 

Table 1 compares the numbering and order of the KQs in the current update with the KQs of 

the 2012 AHRQ review (in parentheses). Each KQ in the grid pertains to the evaluation of 

effects or harms for the comparison between the row and column intervention types 

(nonpharmacological, pharmacological, combined interventions, and placebo). 

Table 1. Tabulation of which Key Questions address which intervention 
comparisons 
    KQ (2012 KQ*)  

Intervention  Nonpharm Pharm Nonpharm+Pharm No active/ Placebo 

Nonpharm Effect: 1c (3.3) 3a (2.2) 4c (3.2) 1a (3.1) 

 Harms: 1d (3.5) 3b (2.4) 4f (3†) 1b (3.4) 

Pharm Effect:  2c (2.2) 4d (2.1, 3.2 ‡) 2a (2.1) 

 Harms:  2d (2.4) 4f (3†) 2b (2.3) 

Nonpharm+Pharm Effect:   4e (§) 4a (3.2) 

 Harms:   4f (§) 4b (§) 

Abbreviations: Effect = effectiveness (benefits), Nonpharm = nonpharmacological treatments, Pharm = 
pharmacological treatments, Nonpharm+Pharm = combined nonpharmacological and pharmacological treatments, 
KQ = Key Question. 
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* In parentheses are the KQs from the 2012 AHRQ review that addressed each comparison. Comparisons (cells) 
without 2012 KQ numbers in parentheses were not explicitly included in the 2012 AHRQ review KQs, but may have 
been covered in the text. 

† No explicit KQ addressing this topic, but covered in the KQ 3 Results section. 
‡ Addressed in the 2012 AHRQ review in the KQ 3 Results section. 
§ Not explicitly included in the 2012 AHRQ review KQs and not addressed in the Results section, possibly due to a 

lack of evidence. 

Contextual Question 

What is the available evidence concerning adult women’s conceptions of what defines a 

successful outcome in the treatment of UI (i.e., how do patients measure treatment success)? 

Analytic Framework for the Key Questions 
To guide the assessment of studies that examine the effect of nonpharmacological and 

pharmacological interventions on clinical and patient-centered outcomes and adverse events in 

adult women with UI, the analytic framework (Figure 1) maps the specific linkages associating 

the populations, interventions, modifying factors, and outcomes of interest. The analytic 

framework depicts the chains of logic that evidence must support to link the studied interventions 

to outcomes of interest. 

Figure 1. Analytic framework for the comparative effectiveness and adverse 
events of nonpharmacological and pharmacological interventions for adult 
women with urinary incontinence 

 

Abbreviations: KQ = Key Question(s), UI = urinary incontinence. 

* Health education about UI; behavioral therapy, including “lifestyle” interventions (e.g., dietary modifications, weight loss, 

fluid restriction), bladder training; biofeedback; pelvic floor muscle training and other physical therapy; vaginal cones/weights; 
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bladder supports (e.g., Impressa®); therapeutic pessaries; electrical stimulation (e.g., posterior tibial nerve stimulation, sacral 

neuromodulation, intravaginal electrical stimulation); magnetic stimulation; urethral plugs and patches; urethral bulking, 

including transurethral or periurethral injections. 

† Estrogen preparations (topical estrogen); antimuscarinics (e,g, oxybutynin chloride, trospium chloride, darifenacin, solifenacin 

succinate, fesoterodine, tolterodine, propiverine); calcium channel blockers (e.g., nimodipine); onabotulinum toxin injections; 

TRPV1 antagonists (e.g., resiniferatoxin); antidepressants (e.g., tricyclics, SSRI, SNRI); beta-3 adeno-receptor agonists (e.g., 

mirabegron). 

‡ Combinations of eligible nonpharmacological and pharmacological interventions. 

§ Other patient-centered outcomes based on the findings of the Contextual Question. 

 

Methods 
The Evidence-based Practice Center (EPC) conducted the review based on a systematic 

review of the scientific literature, using established methodologies as outlined in the Agency for 

Healthcare Research and Quality’s (AHRQ) Methods Guide for Comparative Effectiveness 

Reviews.6 As described below, the contextual question was addressed using a nonsystematic 

approach. The Prospero registration number is CRD42017069903. 

Conducting the Systematic Review (KQ 1-4) 
To identify relevant primary research studies published since 2011, we conducted literature 

searches of studies in MEDLINE, the Cochrane Central Trials Registry, the Cochrane Database 

of Systematic Reviews, and EMBASE databases. Searches were conducted on May 17, 2017 [to 

be updated during review of the draft report]. We also searched the FDA Web site and 

ClinicalTrials.gov.  

The 2012 AHRQ review identified studies published in English that were entered into 

electronic databases from 1990 until December 30, 2011. The grey literature searches were last 

conducted in May 2010. Based on these search dates, we included new primary studies and 

existing systematic reviews in electronic databases published between January 2011 to the 

current search date (May 17, 2017). This time frame provided a 1-year overlap with the search 

done for the 2012 AHRQ review. Searches of the FDA Web site and ClinicalTrials.gov included 

studies entered since January 2010. For earlier studies that address the KQs covered by the 

update, we fully relied on the 2012 AHRQ review, making the assumption that the search for the 

2012 AHRQ review was complete and accurate. Furthermore, we [will include] any additional 

eligible studies made known to us by AHRQ, PCORI, peer reviewers, manufacturers (via 

Supplemental Evidence and Data for Systematic Reviews [SEADS]/Federal Registry Notices), 

or other stakeholders. 

To the extent possible, the current search replicated the search reported by the 2012 AHRQ 

review. However, we added terms for any eligible interventions that were omitted from the 2012 

AHRQ review search strategies. We used the search strategies in Appendix A.  

With the exception of studies in the 2012 AHRQ review, studies found from existing 

systematic reviews were extracted de novo. For studies included in the 2012 AHRQ review, we 

relied on their extraction and summary data for study level data, including risk of bias 

assessment.  

All citations (abstracts) found by literature searches and other sources were independently 

screened by at least two researchers. At the start of abstract screening, we implemented a training 

session, in which all researchers screened the same articles and conflicts were discussed; this 

process was repeated until the team determined there was adequate consensus. During double-
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screening, we resolved conflicts by discussion among the team. All screening was done in the 

open-source, online software Abstrackr (http://abstrackr.cebm.brown.edu/). All potentially 

relevant studies were rescreened in full text to ensure eligibility. 

Eligibility Criteria for the Key Questions 
The eligibility criteria for the update are not substantially different from the criteria for the 

2012 AHRQ review. The main differences relate to dropping Key Question (KQ) 1 (on 

diagnosis) from the 2012 AHRQ review, explicitly adding new subpopulations of interest, and 

making some criteria more explicit (e.g., fleshing out and adding to the list of interventions of 

interest). The criteria are detailed in Table 2. 

Changes from the 2012 AHRQ review include the following: 

Population: Based on stakeholder input, we highlighted four specific subpopulations of 

interest (women athletes and those engaging in high-impact physical activities, older women, 

women in the military or veterans, and racial and ethnic minorities). Studies that either focused 

on these subpopulations or provide relevant subgroup data are highlighted. 

In addition, we applied stricter rules about the exclusion criteria, allowing only up to 10 

percent of study participants to be among the excluded populations (e.g., men, children, “dry” 

overactive bladder [without incontinence], institutionalized people); the 2012 AHRQ review 

allowed up to 25 percent of participants to be men. Studies included in the 2012 AHRQ review 

that included between 10 and 25 percent men were excluded from the current review. We also 

excluded other studies included in the 2012 AHRQ review that did not meet either their or our 

criteria. 

Interventions: The list of eligible nonpharmacological interventions is the same as in the 

2012 AHRQ review, although we have added some specific interventions to the list that were not 

explicitly listed a priori in the 2012 AHRQ review (e.g., bladder training). Similarly, the list of 

pharmacological treatments is more complete than the a priori list in the 2012 AHRQ review; 

additional drugs known to be in use have been added, including calcium channel blockers, 

TRPV1 (transient receptor potential cation channel subfamily V member 1) antagonists, 

additional antidepressant classes, and mirabegron (a beta-3 adeno-receptor agonist). Although 

not listed a priori in the 2012 AHRQ review, calcium channel blockers and resiniferatoxin (a 

TRPV1 antagonist) were included in the original review. No studies of selective serotonin or 

serotonin-norepinephrin reuptake inhibitors (SSRI or SNRI) antidepressants or of mirabegron 

were included in the AHRQ 2012 review. 

Comparators: No changes are made from the 2012 AHRQ review. 

Outcomes: All outcomes reported in the 2012 AHRQ review’s eligibility criteria (Appendix 

D of that document) are included in this update, except for urodynamic testing, which is used in 

practice only for diagnosis, not for followup outcome assessment. As per the 2012 AHRQ 

review, we included only categorical urinary incontinence outcomes (e.g., cure, improvement). 

Noneligible outcomes for the current review that were extracted for the 2012 AHRQ review were 

omitted from this report. For quality of life outcomes, we included both categorical and 

continuous (i.e., score or scale) outcomes, although the extraction and summarization of these 

were handled in a more summary manner than in the 2012 AHRQ review. Adverse events were 

also included. We searched studies for all patient-centered outcomes identified from the 

contextual question on how patients define outcome success. 

http://abstrackr.cebm.brown.edu/
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Study design, Timing, Setting: No substantive changes are made from the 2012 AHRQ 

review, except that the eligibility criteria were applied more completely (e.g., small single group 

studies included in the 2012 AHRQ review were omitted). 

Table 2. Eligibility criteria 
PICOTS Inclusion Exclusion 

Population Adult and elderly (as defined by authors) women with 
symptoms of UI (as defined by authors) 

Subpopulations: 
• women athletes and those engaging in high-impact 

physical activities 
• older women (whether “elderly” or just older than a younger 

analyzed subgroup, as defined by authors) 
• women in the military or veterans 
• racial and ethnic minorities 

If >10% of study participants 
are children or adolescents, men, 

pregnant women, 
institutionalized or hospitalized 
participants, have UI caused by 
neurological disease or dual 
fecal and urinary incontinence, 
dry overactive bladder syndrome 
(OAB), interstitial cystitis/painful 
bladder syndrome (or other pain 
syndromes).  

In addition, if the percent of 
participants from any of these 
categories was not reported, we 
assumed that it is >10% and also 
excluded those studies. 

Interventions Nonpharmacological interventions: Health education about UI; 
behavioral therapy, including “lifestyle” interventions (e.g., 
dietary modifications, weight loss, fluid restriction), bladder 
training; biofeedback; pelvic floor muscle training and other 
physical therapy; vaginal cones/weights, bladder supports 
(e.g., Impressa®, therapeutic pessaries); electrical 
stimulation (e.g., posterior tibial nerve stimulation, sacral 
neuromodulation, intravaginal electrical stimulation); 
magnetic stimulation; urethral plugs and patches; urethral 
bulking, including transurethral or periurethral injections. 

Pharmacological interventions: Estrogen preparations (topical 
estrogen); antimuscarinics (e.g., oxybutynin chloride, 
trospium chloride, darifenacin, solifenacin succinate, 
fesoterodine, tolterodine, propiverine); calcium channel 
blockers (e.g., nimodipine); Onabotulinum toxin A injections; 
TRPV1 antagonists (e.g., resiniferatoxin); antidepressants 
(e.g., tricyclics, SSRI, SNRI); beta-3 adeno-receptor 
agonists (e.g., mirabegron). 

Combinations of eligible nonpharmacological and 
pharmacological interventions. 

Interventions not available in the 
United States and surgical 
treatments 

Comparators Other eligible nonpharmacological interventions, other eligible 
pharmacological interventions, other eligible combination 
interventions, no active treatment or placebo. 

Noneligible interventions, including 
surgery 

Outcomes Categorical measures of UI: Pad tests and other measures of 
leakage volumes (categorized by a threshold); incontinence 
counts/frequency (e.g., by diary), including urgency UI 
counts/frequency and stress UI counts/frequency; physical 
examination (e.g., cough stress test); complete remission, 
improvement (partial remission), worsening, no change; 
subjective bladder control; patient satisfaction with 
intervention; need to use protection. Per the 2012 AHRQ 
report, only categorical measures of UI are included (e.g., an 
event [e.g., complete remission], a category [e.g., worse, 
same, better], above or below a threshold [e.g., ≤2 UI 
events/day]. 

Quality of life and related questionnaires: Generic, sexual 

function, UI-specific; validated. 
Other patient-centered outcomes, based on the findings of the 

Bladder and pelvic tests that do not 
measure UI specifically or are 
used for diagnostic purposes 
(e.g., urodynamic testing, pelvic 
muscle strength); urination 
measures that do not measure 
UI specifically (e.g., urinary 
frequency, total voids [which 
include nonincontinence voids], 
catheterization, postvoid 
residuals, urinary retention, 
perceived micturition difficulty) 
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PICOTS Inclusion Exclusion 

contextual question (what defines a successful outcome). 
Adverse events. 

Timing Minimum 4 weeks follow up (since the start of treatment)  

Settings Interventions provided in primary care or specialized clinic or 
equivalent by any healthcare provider; participants are 
community-dwelling. 

Surgical, institutionalized, or in-
hospital settings 

Country 
setting 

Any geographic area None  

Study 
designs 

For effectiveness outcomes (UI and quality of life):  

• randomized controlled trials (RCTs), with no minimum 
sample size, including pooled individual patient data from 
RCTs; 

• nonrandomized comparative studies N≥50 women per 
group (N≥100 women total). 

For harms outcomes:  

 RCTs, as above; 

 nonrandomized comparative studies (regardless of 
strategies to reduce bias), including registries or large 
databases, N≥50 women per group (N≥100 women total);  

 single arm longitudinal studies, including registries, large 
databases, and large case series N≥100 women; case-
control studies (where cases are selected based on 
presence of harm), N≥50 female cases and ≥50 female 
controls (N≥100 women total). 

For all outcomes: Published, peer-reviewed articles or 

unpublished data from the Food and Drug Administration 
(FDA) or from the Web site ClinicalTrials.gov. 

For effectiveness outcomes: Single 
group, case-control, and case 
report/series studies; small 
nonrandomized comparative 
studies. 

Publication 
language 

Any Unable to read, translate, or 
retrieve. 

Abbreviations: N = sample size; PICOTS = populations, interventions, comparators, outcomes, timing, and setting; 

RCT = randomized controlled trial; SNRI = serotonin and norepinephrine reuptake inhibitor; SSRI = selective 

serotonin reuptake inhibitor; TRPV1 = transient receptor potential cation channel subfamily V member 1; UI = urinary 

incontinence. 

Data Extraction and Data Management 
Each new study was extracted by one methodologist. The extraction was reviewed and 

confirmed by at least one other experienced methodologist. Disagreements were resolved by 

discussion among the team, as needed. Studies with UI outcome data were extracted into a 

customized form in Systematic Review Data Repository (SRDR) online system 

(http://srdr.ahrq.gov). Results data for categorical UI outcomes were extracted into SRDR in full. 

Results data for quality of life and adverse events were extracted into customized Google sheets 

spreadsheets. Upon completion of the review, the spreadsheets [will be] uploaded into SRDR 

and the SRDR database [will be] made accessible to the general public (with capacity to read, 

download, and comment on data). The basic elements and design of the extraction form are 

similar to those used for other AHRQ comparative effectiveness reviews. They include elements 

that address population and baseline characteristics; descriptions of the interventions and 

comparators analyzed; outcome definitions; effect modifiers; enrolled and analyzed sample sizes; 

study design features; funding source; results; and risk of bias questions. 

Upon examination of the quality of life measures extracted for the 2012 AHRQ review and 

reported among the new studies, it was apparent that there is great heterogeneity of which quality 

of life instruments and subscales were reported and how these were analyzed. Many of the 

measures (e.g., Short Form 36) have a large number of subscales and ways of combining these 

http://srdr.ahrq.gov/
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subscales. We determined that the numerical details of differences in quality of life effects as 

measured by disparate instruments are unlikely to be of particular interest (e.g., a net difference 

of -2.1 on a scale ranging from 0-100) and will be very difficult to interpret (e.g., the 

interpretation of a net difference of -2.1 is different relative to a baseline score of 51 than a 

baseline score of 97). We believe the most pertinent questions are whether there was a 

statistically significant difference in quality of life between the interventions compared and 

which intervention is favored. Thus, for each quality of life measure, we first captured whether a 

statistically significant difference between interventions was found. If no, we extracted only that 

it was nonsignificant. However, if a significant difference were found, we calculated the net 

difference and 95 percent confidence interval (if possible) or difference between final values. 

This was done to assess the direction and magnitude of the difference. 

Assessment of Methodological Risk of Bias of Individual 
Studies 

We assessed the methodological quality of each study based on predefined criteria. For 

RCTs, we used the same tools used in the 2012 AHRQ review as best we were able to determine 

from that review. For RCTs, we used the Cochrane risk of bias tool,7 assessing randomization 

method and adequacy (high/low/unclear risk of bias), allocation concealment method and 

adequacy (high/low/unclear risk of bias), patient/participant blinding (high/low/unclear risk of 

bias), outcome assessor blinding (high/low/unclear risk of bias); if the article reported the study 

was “double blinded,” we assumed that both patient and outcome assessor were blinded. We also 

captured intention-to-treat (high/low/unclear risk of bias), attrition bias (high/low/unclear risk of 

bias), group similarity at baseline (high/low/unclear risk of bias), adequate description of 

interventions (yes/no), and intervention compliance/adherence (high/low/unclear risk of bias). 

For observational studies, we used relevant questions from the Newcastle Ottawa Scale.8 Note 

that for observational studies, the 2012 AHRQ review assessed only study strategies to reduce 

bias and justification of sample size. Thus, assessment of risk of bias of observational studies 

differs between older and newer studies. For nonrandomized comparative studies (NRCS), we 

evaluated outcome assessor blinding, attrition bias, group similarity at baseline, whether groups 

were selected in a similar manner (high/low/unclear risk of bias), whether analyses were adjusted 

for differences between groups (yes/no), adequate description of interventions, 

compliance/adherence. For single group studies (for adverse events), we captured information on 

attrition bias and adequacy of intervention description. For all studies, we also included 

descriptions of “other” biases or issues. 

Data Synthesis 
All eligible studies from the 2012 AHRQ review and the updated searches were evaluated 

together without regard for the source of the study.  

All included studies are summarized together in narrative form and in summary tables that 

tabulate the important features of the study populations, design, intervention, outcomes, and 

results. In addition, we have included descriptions of the study design, sample size, interventions, 

followup duration, outcomes, results, and study quality.  

We analyzed both specific interventions and categories of interventions. Upon reviewing the 

list of evaluated interventions, we categorized them as follows: 
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Behavioral therapy (nonpharmacological): 

Bladder training, biofeedback, bladder support, cones, education, heat therapy, 

MBSR (mindfulness based stress reduction), PFMT (pelvic floor muscle therapy), 

spheres, weight loss, yoga. 

Intravesical pressure release device (nonpharmacological). 

Neuromodulation (nonpharmacological): 

Electroacupuncture, InterStim™, magnetic stimulation, TENS (transcutaneous 

electrical nerve stimulation). 

Periurethral bulking (nonpharmacological): 

Autologous fat, carbonated beads, collagen, dextranomer hyaluronate, 

polyacrylamide, polydimethylsiloxane, porcine collagen. 

Anticholinergics (pharmacological): 

Darifenacin, fesoterodine, flavoxate, oxybutynin, phenylpropanolamine, 

pilocarpine, propantheline, propiverine, solifenacin, tolterodine, trospium. 

Alpha agonist (pharmacological): 

Duloxetine, midodrine. 

Hormones (pharmacological): 

Vaginal estrogen, oral estrogen, subcutaneous estrogen, transdermal estrogen, 

raloxifene. 

Onabotulinum toxin A (pharmacological) 

Other pharmacological: 

Pregabalin (antiepileptic). 

 

As described above, under Data Extraction and Management, quality of life outcomes were 

extracted and summarized in a semiquantitative manner. Where studies reported no significant 

difference in quality of life measures between interventions, no further results data were 

extracted or summarized. Where there were significant differences between interventions, we 

captured and summarized net difference in quality of life measure (or difference in final values) 

and full information about the quality of life instrument, including scale and directionality. 

For the outcomes of cure, improvement, and satisfaction, we also conducted quantitative 

analyses. We conducted network meta-analyses with mixed effects (random intercepts and fixed 

intervention slopes) or full-random effects (random intercepts and random slopes) multilevel 

models within the generalized linear and latent mixed models. We used the normal 

approximation to discrete likelihoods with a canonical (logit) link function. Treatment effect 

estimates from such models are odds ratios (OR). We fit models by maximizing the (restricted) 

likelihood. We assessed the consistency of direct and indirect effect estimates by comparing 

results from network meta-analyses with pairwise meta-analyses. We used network meta-

analysis because not only does it efficiently analyze the data, but it allows estimates of 

comparisons that have not been directly compared in studies. Studies have compared a large 

number of specific interventions (51) and categories of interventions (14) have been evaluated in 

studies that report UI outcomes. However, the large majority of these interventions have not been 

directly compared with each other. Network meta-analysis provides simultaneous estimates of 

comparative effects among all interventions. In addition, network meta-analysis produces a 

consistent set of treatment effect estimates that can be used to order treatments by their 

effectiveness. Furthermore, network meta-analysis can estimate the treatment effect for 
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comparisons that have not been observed in the evidence base. These features are not possible 

with separate pairwise meta-analyses.  

We explored clinical and methodological heterogeneity in subgroup analyses. We did not 

conduct dose-response meta-analyses because there was substantial heterogeneity in the 

definitions of intervention intensity (e.g., dose) across studies, particularly among the 

nonpharmacological interventions.  

To aid the interpretation of these analyses we also present model-based estimates for the 

mean frequency of an outcome in the examined interventions, as well as forecasts of the 

frequency of the outcome in a new setting (e.g., a new study or in a population) that is similar to 

the studies in the meta-analysis. The forecast’s point estimate about the frequency of the 

outcome is very close to the point estimate of the mean frequency of the outcome over the meta-

analyzed studies. However, the 95 percent confidence interval (CI) for a forecast of the 

frequency of an outcome in a new setting accounts for between-study heterogeneity, and will, 

thus, be broader than the corresponding 95 percent CI for the mean frequency of the outcome 

across the analyzed studies.  

We assessed inconsistency by comparing the fit of models that do not assume consistent 

intervention effects versus typical network meta-analysis models that assume consistent 

treatment effects. Analyses did not identify statistical evidence of inconsistency. Because such 

analyses are known to be underpowered, we also compared qualitatively the agreement of 

estimates based only on direct data versus of estimates based on both direct and indirect data. 

Such estimates were deemed to be congruent.   

Presentation of Results  
We present results with plots and tables, namely, evidence graphs, league tables, and relative 

effects tables.  

Evidence Graphs  
We use evidence graphs such as the one in Figure 2 to describe which interventions have 

been compared with others. An evidence graph comprises nodes, which represent interventions, 

and edges (depicted by a line linking nodes). Edges connect a pair of nodes only if the 

corresponding interventions have been directly compared in at least one head-to-head study.  

In Figure 2, nodes for interventions from the same intervention category (e.g., alpha agonists) 

are in a shaded area. For example, nodes D1 (corresponding to duloxetine) and D2 

(corresponding to midodrine) are within the same shaded area (which represents the category 

alpha agonists).  

We use the term connected subgraph to describe a set of nodes that are connected through 

one or more edges. For example, Figure 2 has 2 connected subgraphs, which include the 

following nodes: 

1. B, G2, and 

2. all remaining nodes in the evidence graph. 

In the figure, B and G2 have been compared with each other but not to any other interventions.  

If all the nodes in the graph were connected, then there would be a single connected 

subgraph—which would be the whole graph. Identifying connected subgraphs is important, 

because there is no statistically comparison between interventions that belong to different 

connected subgraphs.  
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Figure 3 is an analogous representation of the comparisons among intervention categories for 

the same network of interventions depicted in Figure 2. When one considers intervention 

categories, comparisons between interventions that belong to the same type are not pertinent. For 

example, when comparing alpha agonists with placebo, the comparison between duloxetine and 

midodrine is not pertinent.  

Comparisons of categories of interventions allows more studies to be included in the network 

meta-analysis than comparisons of individual interventions. In Figure 2, onabotulinum toxin A 

(BTX, node B) is in its own subgroup with InterStim™ (node G2), so it cannot be compared 

with other interventions. However, in Figure 3, InterStim™ (G2) and G4 (transcutaneous 

electrical nerve stimulation) have been combined into the category neuromodulation (G) and 

BTX (node B) is now connected to the other interventions through the intervention category 

neuromodulation.  

Figure 2. Example evidence graph depicting comparisons between individual 
interventions  

A1

A1+H4

A3 A3+H1+H4A4

B

G2

G4

G4+H6

H1

H1+H4+H6

H4

H4+H6

H5

H5+H4

K

A1: oxybutynin
A2: solifenacin
A3: tolterodine
A4: trospium
A5: fesoterodine
A6: flavoxate
A7: phenylpropanolamine
A8: propantheline
A9: propiverine

B: botox

C1: vaginal estrogen
C2: po estrogen
C3: sc estrogen
C4: transdermal estrogen
C5: raloxifene

D1: duloxetine
D2: midodrine

G1: electroacupuncture
G2: interstim
G3: magnetic stimulation
G4: TENS

H1: bladder training
H2: education
H3: heat therapy
H4: PFMT
H5: bladder support
H6: biofeedback

I1: polyacrylamide
I2: collagen
I3: autologous fat
I4: carbonated beads
I5: polydimethylsiloxane
I6: porcine collagen
I7: dextranomer hyaluronate

J: intravesical pressure release

K: sham/no treatment

 
Abbreviations: PFMT=pelvic floor muscle training, TENS=transcutaneous electrical nerve stimulation 
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Figure 3. Example evidence graph depicting comparisons between intervention 
categories  

A

B

G

H

K

A+H

G+H

A: anticholinergic

B: botox

C: hormones

D: alpha agonist

G: neuromodulation

H: behavioral therapy

I: periurethral bulking

J: intravesical pressure release

K: sham/no treatment

 

Relative Effects Tables 
Relative effects tables describe OR estimates and 95 percent CIs for all pairwise comparisons 

in a connected subgraph. As an example, Table 3 presents the results that correspond to the 

evidence graph on satisfaction with treatment in Figure 3. The intervention categories being 

compared are listed across the diagonal line of cells. Each reported OR (95% CI) represents a 

comparison between the two intervention categories to the left and below the cell. ORs greater 

than one favor the intervention category to the left of the cell (the row intervention) over the 

intervention below the cell (the column intervention). Statistically significant ORs are 

emphasized. The cell shading indicates whether there were direct (head-to-head) comparisons of 

the row and column interventions among the eligible trials. Grey shading indicates that the 

estimate of OR is derived only from indirect evidence (i.e., that no trials directly compared the 

interventions). The row and column interventions do not have an edge in the evidence graph 

(e.g., Figure 3).  

Note that all estimates of OR are derived from the network meta-analysis. In Table 3, the 

comparison between anticholinergics and behavioral therapy in informed by the studies that 

directly compared the two intervention categories and all the indirect comparisons from the 

network. These estimates are generally close to, but may not be identical to, standard pairwise 

meta-analysis results. Often confidence intervals are narrower. 



 16 

Table 3. Example odds ratio table comparing intervention categories 
Interventions*   OR (95% CI) †    

Anticholinergics 0.61  
(0.38, 0.99) ‡  

0.33  
(0.12, 0.88) ‡  

0.46  
(0.19, 1.13) 

0.54  
(0.07, 4.41) 

0.33  
(0.21, 0.53) ‡  

2.58  
(1.88, 3.54) ‡  

 Anticholinergics + 
behavioral therapy 

0.54  
(0.18, 1.59) 

0.75  
(0.27, 2.05) 

0.88  
(0.1, 7.53) 

0.54  
(0.28, 1.04) 

4.2  
(2.38, 7.42) ‡  

  Onabotulinum 
toxin A 

1.38  
(0.91, 2.09) 

1.62  
(0.17, 15.9) 

1.00  
(0.39, 2.59) 

7.77  
(2.95, 20.5) ‡  

   Hormones 1.17  
(0.12, 11.2) 

0.72  
(0.3, 1.73) 

5.63  
(2.31, 13.7) ‡  

    Neuromodulation + 
behavioral therapy 

0.62  
(0.07, 5.25) 

4.79  
(0.57, 40.0) 

     Behavioral 
therapy 

7.78  
(4.89, 12.4) ‡  

      Sham/no 
treatment 

Cells shaded gray indicate that the estimate is based only on indirect comparisons. Odds ratios >1 favor the row 
intervention (to the left) over the column intervention (below).  
This analysis is for the outcome of satisfaction with the overall result. Analyses correspond to the evidence graph in 
Figure 3. 
 
Abbreviations: CI = confidence interval, OR = odds ratio. 
 
* Interventions are listed across the diagonal line of table cells. 
† In all cells with numerical data. 
‡ Statistically significant. These cells are also in bold font to improve visibility. 

League Tables  
League tables such as Table 4, describe additional measures derived from the network meta-

analyses. The “mean percent” represents the average percentage of women with the outcome of 

interest for each intervention (or intervention category) across the included trials (i.e., the 

absolute rate). The “forecasted percent” represents an estimate of what percentage of women 

would have the outcome in a new setting (e.g., in a new study) that is analogous to the settings of 

the analyzed studies. The forecasted percent is a more conservative, less precise estimate (with 

wider 95% CI) than the mean percent. In this example, on average 51 percent of women treated 

with anticholinergics were satisfied with treatment, compared with only 29 percent of women 

treated with sham therapy. However, the estimates are imprecise. For the women included in the  

trials, on average the percent who were satisfied with anticholinergics is likely to be somewhere 

between 32 to 70 percent (the 95% CI). For similar women in a future trial (or in a similar 

setting), it is likely that between 10 and 91 percent will be satisfied. This wider interval factors in 

the heterogeneity (differences) among studies. 
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Table 4. Example mean and forecasted outcome rates by intervention category  
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Pharmacological   
    Anticholinergics 51.0 (31.6, 70.1) 51.0 (9.9, 90.8) 
    Onabotulinum toxin A (BTX) 75.8 (50.8, 90.5) 75.8 (22.6, 97.1) 
Nonpharmacological   

    Neuromodulation + Behavioral therapy 65.9 (19.0, 94.1) 65.9 (9.0, 97.4) 
    Behavioral therapy 75.8 (57.0, 88.1) 75.8 (24.5, 96.8) 
    Neuromodulation 69.4 (44.2, 86.7) 69.4 (17.8, 96.0) 
Combination   

    Anticholinergic + Behavioral therapy 62.9 (40.8, 80.7) 62.9 (14.7, 94.3) 
No treatment   

    Sham/placebo/no treatment 28.7 (15.0, 48.0) 28.7 (4.1, 79.4) 

Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the intervention with the 

outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future trials, or in 

similar settings, who will have the outcome. 

Grading the Strength of Evidence 
We grade the strength of the total body of evidence (from the combined 2012 AHRQ review 

and update) as per the AHRQ methods guide on assessing the strength of evidence (SoE).9 We 

assessed the strength of evidence for each outcome category (UI outcomes, quality of life, and 

adverse events). Many thousands of comparisons can be estimated based on the network meta-

analyses, and we do not characterize the strength of evidence for each one separately. Instead, we 

characterized the strength of evidence for our main conclusion statements across all intervention 

categories. For each strength of evidence assessment, we considered the number of studies, their 

study designs, the study limitations (i.e., risk of bias and overall methodological quality), the 

directness of the evidence to the KQs, the consistency of study results, the precision of any 

estimates of effect, the likelihood of reporting bias, other limitations, and the overall findings 

across studies. Based on these assessments, we assigned a strength of evidence rating as being 

either high, moderate, or low, or there being insufficient evidence to estimate an effect. The data 

sources, basic study characteristics, and each strength of evidence dimensional rating are 

summarized in a “Summary of Evidence Reviewed” table detailing our reasoning for arriving at 

the overall strength of evidence rating. 

Addressing the Contextual Question 
To address the contextual question, we followed the general guidance of the U.S. Preventive 

Services Task Force.5 During abstract screening, we identified any potentially relevant studies 

that were opportunistically found during the systematic review searches for KQs 1 to 4. To 

supplement the published literature, we also solicited input (via email) from several clinical and 

research experts in female urinary incontinence known to the authors via the Society of 

Gynecologic Surgeons, its Systematic Review Group, the American Urogynecologic Society, 

and colleagues suggested by selected members of the PCORI stakeholder panel. They were 

asked for their thoughts on how “patients define successful outcomes for the treatment of UI 

(i.e., how do patients measure treatment success)”, for suggestions of relevant articles, and for 

any other thoughts or comments on the issue. 
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Based on data and input garnered from these sources, we answered the contextual question in 

a narrative format. We did not systematically extract or review all eligible studies, create 

summary tables, or assess the strength of evidence. We did not conduct a survey or focus group 

of women with UI. In summarizing the evidence, we prioritized the findings with a “best 

evidence” approach, based on the degree to which each study appropriately evaluated adult 

women with UI, and their opinions and preferences. 

The results of the contextual question were fed back into the assessment of studies and of the 

evidence base. We reviewed the list of included outcomes based on adult women’s conceptions 

of what defines a successful outcome.  
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Results 

The structure of the Result section is as follows: 

We start with the Contextual Question, followed by the systematic review for Key Questions 

(KQ) 1 to 4. The systematic review results start with the general overview of the evidence base 

that addressed KQ 1 to 4.  

Next we describe and summarize the full network meta-analyses for UI outcomes (cure, 

improvement, and satisfaction). The full network meta-analyses included and compared, as 

possible, all interventions (or intervention categories) across KQ 1 to 4. The network meta-

analyses comparing intervention categories (e.g., alpha agonists, neuromodulation) are described 

in detail. The network meta-analyses of specific interventions are summarized briefly but are 

otherwise presented only in the appendixes, as described below. All presented odds ratios (ORs) 

for UI outcomes are based on network meta-analytic combinations of direct and indirect 

evidence; none are based on pairwise (standard) meta-analysis of direct evidence only. 

Following the description of the full network meta-analyses, are four sections with results 

specific to each of the four KQs. These include results from the network meta-analyses on UI 

outcomes (cure, improvement, satisfaction) that are specific to each KQ, quality of life, and 

adverse events. The analyses and results for the UI outcomes for each KQ are identical to those 

presented for the full network meta-analyses, but they focus on the relevant KQ. 

Contextual Question 
As described in the Methods chapter, we took two main approaches to find information 

regarding adult women’s thoughts of what defines a successful outcome in the treatment of UI or 

how patients measure treatment success. We solicited feedback from a few clinicians and nurses 

who treat women with UI and patient advocates to obtain insight into this question based on their 

experience. We also reviewed studies and other published literature known to us, found through 

our systematic review for the Key Questions (KQ), and suggested to us by the informants. 

Informant Input 
The primary theme across our informants was that, in practice, the most important outcomes 

for women seeking treatment for UI are highly variable. Some of these differences are likely due 

to variable preferences and values. As an example, consider the difference between two women 

who each had to use six large incontinence pads per day prior to treatment. One woman was 

highly satisfied that, after treatment, she only needed to use three heavy pads per day and 

experienced fewer episodes of nocturia (the need to urinate overnight). In contrast, the other 

woman was dissatisfied because she still had to use a single light pad after treatment. Other 

differences in treatment goals may be attributable to differences in patients’ ages, type and 

severity of UI, and comorbidities.  

Informants described several outcome categories pertaining to different aspects of symptoms 

and the sequelae of and behaviors related to urgency and incontinence. These categories overlap 

to some extent, but can be summarized as follows: 

• UI/Physical symptoms. These primarily relate to a desired reduction in episodes and 

volume of incontinence, which may be expressed as the number and/or size of 

incontinence pads required or, simply, as avoidance of getting wet. One informant 
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described this category as “comfort” (not being wet or bothered with pads). The ultimate 

goal is a cure of incontinence without the need to wear a pad. This also includes 

frequency of urgency symptoms (or need to use toilet). 

• Psychological/Emotional or self-concept. Women may be fearful of accidents, have 

embarrassment over wetness and odors, and have other emotional distress. Stated 

differently, women may have concerns, distress, or fear that people think they are dirty, 

smelly, or unhygienic. UI may also result in feelings of low self-esteem or that something 

is wrong with them. This can lead to anxiety and depression. Successful treatment can 

result in feelings of freedom or liberation, improved self-confidence, improved sense of 

self, and feeling more feminine. 

o A particular aspect that was deemed very important for some women is a sense of 

control of their lives. 

• Interpersonal relationships. UI affects how women interact with family, friends, 

colleagues, strangers, and others. Not only are there psychological sequelae of UI, but 

there are also convenience and UI management issues. Examples of affected 

interpersonal relationships include inability to play with children or visit grandchildren 

without experiencing incontinence or having to urinate first; another complaint is the 

inability to travel without immediate/ready/prompt access to a bathroom resulting in 

restricted or limited activities with others. 

o An important aspect of impaired interpersonal relationships includes sexual 

activities, which may be avoided or limited because of fear of incontinence, 

odors, and reduced self-esteem. 

• Lifestyle restrictions. Many aspects of typical day to day events may be affected. 

Treatment goals may include return to normal activities, “reengaging in life”, or removal 

of travel restrictions and of employment impediments. Women may lose work time due to 

incontinence. One informant described patients who are relieved that they can decrease 

the number of requests for a “toilet pass”. One patient required a prescription for her 

employer to allow her to use the toilet every 2 hours. 

o A related aspect is the ability to stay healthy. This relates primarily to a lack or 

complete avoidance of exercise. Women with UI may not feel able to participate 

in sports or exercise, including going to the gym or a public pool. In part, this may 

be due to the frequent need to stop exercising to go to the toilet or the 

embarrassment caused by leakage during exercise. 

• Inconvenience/Coping. Issues relate to the need to change clothes, carry and dispose of 

incontinence pads, plan bathroom trips and locations, or the need to urinate frequently. 

• Economic. The cost of incontinence pads or other devices. 

• Sleep. UI, in particular urge incontinence, may lead to nocturia, which can adversely 

affect women’s sleep, which can have important impacts on their health and wellbeing. 

Literature Summary 
Six articles that were particularly pertinent. Two studies conducted focus groups,17, 18 two 

were surveys,19, 20 and two were evaluations of drug studies.21, 22 Briefly, the six studies were as 

follows: 

• Lee 2012 (PMID 22698418) conducted a survey of patients treated for OAB, among 

whom was a subgroup of 103 women with UI. This survey focused on treatment goals.20 
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• Sung 2011 (PMID 21400574) conducted focus groups in 35 women with UI. The primary 

purpose was to evaluate whether a PROMIS (Patient-Reported Outcomes Measurement 

Information System) questionnaire captured the concerns of women with UI.18 

• Cardozo 2012 (PMID 22576329) reported a single-arm study of fesoteride in which a 

subgroup of 128 people had urge UI, of whom about 90 percent were women.21 

• Heisen 2016 (PMID 26789823) conducted discrete choice experiments via a survey in 

442 people with overactive bladder (OAB) to rank outcomes and potential adverse events 

related to oral pharmacotherapy (antimuscarinics and beta-3 adrenoceptor agonists).19 

While 90 percent of those surveyed had UI, the study included both women and men 

(47%). However, no statistically significant differences were found between women and 

men. The discrete choice experiments involved asking participants to choose between 

two different scenarios. The scenarios randomly varied multiple outcomes, such that 

across a range of scenarios and across study participants, preferences could be inferred. 

• Cartwright 2011 (PMID 21279328) analyzed data from a RCT of oxybutynin in 96 

women with OAB, with or without incontinence.22 Among these participants was a 

subgroup of 62 women with urge incontinence. 

• Coyne 2014 (PMID 20579138) conducted focus groups with 16 women with lower 

urinary tract symptoms. However, the number of women with UI was not reported. The 

goal was to develop a questionnaire related to urinary urgency.17 

 

Several themes and conclusions came out of these studies: 

• Symptoms. The percentage of people who prioritized improving UI symptoms (such as 

incontinence, frequency, urgency) as a major treatment goal varied widely among studies, 

but among those studies that ranked outcomes, UI symptoms were always of the highest 

priorities. Cordozo 2012 found that 81 percent of study participants reported that the goal 

to “reduce my urine leakage” was very important.21 Similarly, Lee 2012 reported that 80 

percent of the goals discussed by women with UI were related to symptom relief. 

However, Cartwright 2011 found that 49 percent of women with OAB listed improved 

physical symptom goals and among the subset of women with urge UI, only 45 percent 

cited eliminating urge UI symptoms.22 

o In two studies that ranked physical symptom goals in people with UI, each 

reported a different goal ranking or priority order:  

 Lee 2012 (103 women with incontinence): frequency (32%), incontinence 

(28%), and urgency (14%).20  

 Heisen 2016 (442 women and men mostly with UI): incontinence, 

nocturia, urgency, frequency (percentages not reported).19 

• Physical function. Sung 2011 performed focus group sessions that discussed physical, 

mental, and social health outcomes. They found that women were particularly concerned 

with both their level of physical functioning (i.e., their extent of participation in activities 

such as walking, shopping, and household chores), which they may be doing less than 

they would like because of UI, and their satisfaction with their activities (including 

comfort level and confidence with the activities).18 

• Social function. Sung 2011 also reported that women were concerned with interpersonal 

interactions, discussing occupational, social, and community roles. Similar to physical 

function, there were concerns with both level of social function and satisfaction with their 
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interactions.18 Cartwright 2011 reported that 12 percent of the goals elicited from women 

with OAB related to lifestyle restrictions.22 

• Coping behaviors. Lee 2012 and Cartwright 2011 reported that 13 and 19 percent, 

respectively, of the goals discussed by women with UI (or OAB) related to eliminating 

coping behaviors, such as being aware of toilet locations, fluid restriction, convenience 

voids, changing underwear, and wearing pads.20, 22 

• Psychological symptoms. Cartwright 2011 reported that among women with OAB (with 

or without incontinence), 16 percent reported goals of decreasing anxiety, loss of control, 

stigma, depression, and sexual dysfunction and increasing self-esteem. 

• Quality of life. Lee 2012 reported that 8 percent of patient goals related to improving 

health-related quality of life.  Particular goals included improving sleep quality, 

continuing work, doing activities and travelling without worry of urinary frequency or 

incontinence.20 

• Adverse events. Heisen 2016 ranked patients’ concerns regarding potential adverse 

events from medication use in the following order: increased heart rate, increased blood 

pressure, constipation, and dry mouth.19 

• Symptoms versus adverse events. Women considering treatment for UI are not only 

concerned about reduction of UI symptoms, but they also balance the benefits with the 

risks, severity, or types of adverse event that may occur. Coyne 2014 noted that when 

considering medications, women thought it was important to reduce symptoms without 

side effects.17 Heisen 2016 (who also surveyed clinicians) found that patients put more 

emphasis on limiting the risk of side effects than on improving symptoms, in contrast 

with physicians who put more emphasis on increasing benefits.19 

• Outcome ranking. Across all reported outcomes (UI improvement and adverse events) 

from medication therapy (antimuscarinic/beta-agonist), Heisen 2016 ranked outcomes as 

follows: 1) incontinence, 2) nocturia, 3) risk of increased heart rate, 4) urgency, 5) 

frequency, 6) risk of increased blood pressure, 7) risk of constipation, and 8) risk of dry 

mouth. Sung 2011 reported that women ranked physical function, social function, and 

daily life function (not defined) more important than mental/emotional health (including 

anxiety, depression, anger) or sexual function. However, items in all domains were rated 

highly relevant by at least some women (including sleep/wake, fatigue).19 Women with 

OAB, in Cartwright 2011, prioritized physical symptoms (49%), coping strategies (19%), 

psychological symptoms (16%) and lifestyle restrictions (12%).22 

• Outcome expectations. Without referring to specific outcomes, Coyne 2014 reported 

that few women (with lower urinary tract symptoms) expected restoration to “normal”, 

but instead had the goal of improvement to “near normal”. Half of the women said that 

resolution of just one of their symptoms would be a favorable outcome. More than 80 

percent of the women described that a 50 percent reduction in symptoms would be 

indicative of a meaningful change, particularly if not accompanied by bothersome side 

effects.17 

 

In summary, we conclude that while relief of UI (or physical) symptoms is often ranked as 

the most important outcome (or set of outcomes) by most women with UI, it is not the highest 

priority for all of them (20% to 50% in three studies), and other outcomes are highly important to 

many women. There is no clear ranking of the specific UI symptom outcomes, but the most 

important ones appear to be incontinence, urgency, and frequency. However, in at least one 
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study,17 many women would be satisfied with improvement in their symptoms or resolution of 

just one of their symptoms. 

Other important categories of outcomes for a large percentage of women include 1) the 

ability to satisfactorily participate with both physical function (physical activities such as 

exercise) and social function (interacting with other people), 2) reduce the need for coping 

behaviors (e.g., wearing pads, toilet mapping), 3) improve psychological symptoms (e.g., 

anxiety, depression, self-esteem, loss of control), 4) improve quality of life (e.g., sleep, worry-

free travel), and 5) minimize adverse events. Economic concerns related to out-of-pocket costs 

(e.g., of incontinence pads) and employment are likely also important concerns for many women. 

Women with UI who are considering treatment may be more concerned than clinicians about 

the tradeoffs between reducing UI symptoms and the risks of adverse events. This finding was 

identified in a discrete choice experiment conducted among both patients and clinicians.19 None 

of our physician or nurse practitioner informants discussed the risk of adverse events.  

Overview of the Evidence Base Addressing All Key 
Questions 

The update searches returned 7015 new citations across all databases searched, of which we 

excluded 6386 during abstract screening (Figure 4). Of the 629 articles screened in and reviewed 

in full text, 526 were found to be irrelevant, primarily because they did not include the 

population of interest (more than 90% women with urinary incontinence; 267 studies) or did not 

include outcomes of interest (10 studies) or comparisons of interest (15 studies). Other reasons 

for exclusion were mostly study-type factors, including new reports from studies included in the 

2012 AHRQ review that did not give new outcomes of interest (54 studies), a lack of primary 

results (27 studies), a small sample size in nonrandomized studies (59 studies), not peer-

reviewed (90 studies), and languages we could not translate (4 studies). A full list of excluded 

studies is in Appendix B. The 103 new studies identified were combined with the 148 studies 

from the original report that were deemed to meet eligibility criteria. Thus, we included a total of 

251 studies, of which 117 reported UI outcomes, 89 reported quality of life outcomes, and 138 

reported adverse events.  

The eligible studies evaluated the following intervention categories (and combinations 

thereof): 

 Nonpharmacological 

o Behavioral therapy 

o Intravesical pressure release 

o Neuromodulation 

 Pharmacological 

o Anticholinergics 

o Alpha agonists 

o Hormones 

o Onabotulinum toxin A (BTX) 

o Antiepileptic 

o Periurethral bulking 

Together with no treatment (including sham and placebo) and combinations of interventions, 16 

intervention categories were evaluated. Of note, the recently FDA-approved beta agonist 

mirabegron was not evaluated for UI outcomes or quality of life by any eligible study. The most 

common reasons for exclusion of these studies were that the population included men or people 
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with undefined or nonincontinent (“dry”) overactive bladder, or the studies were not peer 

reviewed. 

Following Figure 4, we first describe the total body of evidence across all KQs and 

intervention types (nonpharmacological and pharmacological). 

Figure 4. Literature Flow 

Citations retrieved from 5 databases (MEDLINE, EMBASE, CCTR, CDSR, 

CINAHL/PsycINFO, Clinicaltrials.gov, FDA)

(N=7015)

Full text articles retrieved

(N=629)

Excluded in abstract screening 

(N=6386)

Relevant studies from 

2011 Review

(N=148)

Excluded (N=526)

•  <90% women with UI or % women with 

   UI not specified: N=267

•  Could not be translated: N=4

•  Covered by 2011 report or secondary 

   publication with no results: N=54

•  No outcomes of interest: N=10

•  No primary data or no usable results: N=27

•  Not comparative and no adverse events 

   or N<100: N=57

•  Not intervention/comparison of interest: N=15

•  Not peer-reviewed publication: N=90

•  NRCS N/arm <50: N=2

     Included studies: N=251 

•  From the old report: N=148

•  New studies identified: N=103

•  UI outcomes N=117

•  QoL outcomes N=89

•  AE outcomes N=138 

 
Abbreviations: AE = adverse events, NRCS = nonrandomized comparative study, QoL = quality of life, UI = urinary incontinence, 
CCTR = Cochrane Controlled Trials Register, CDSR = Cochrane Database of Systematic Reviews, FDA = Food and Drug 
Administration 
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Study Characteristics of All Studies By Outcome 

Study Characteristics of Studies With Urinary Incontinence Outcomes 
The characteristics of the 117 included studies that reported UI outcomes are summarized in 

Table 5. They are listed in alphabetical order. We identified 27 studies in the update search and 

included 90 from the 2012 AHRQ report. 

Across all trials, the mean or median age of enrollees ranged between 27 and 77 (median 56; 

IQR 51 to 61) years. Analyzed sample sizes ranged between 20 and 2758; median 125 (IQR 57 

to 258.5). Based on what was reported in the RCTs, we deemed that the allocation sequence was 

randomized using formal methods in 100 (unclear in 10) and successfully concealed in 48 

(unclear in 63). Blinding was reported as double-blind in 54, single-blind in 10, open label in 23, 

and unclear in 29 studies. Overall, 14 of 117 (12%) trials were deemed to be at high risk of bias; 

36 (31%) were at moderate risk of bias; 67 (57%) were at low risk of bias.  

Table 5. All studies With Urinary Incontinence Outcomes 
Author Year Accession # 

(Study Name)* 
N Age, Mean (SD) 

[Range] 
Randomization 

Adequate 
Allocation 
Adequately 
Concealed 

Blinding Risk of Bias 

Ahlstrom 1990 2227611 29 63 [51, 73] yes unclear double-blind  Low 

Aksac 2003 12867764 50 ND yes yes unclear Low 

Alewijnse 2003 12808702 129 55.6 (10.9) yes unclear open-label Moderate 

Amaro 2006 16752244 40 48 [40, 79] yes unclear double-blind Low 

Amundsen 2016 27701661  364 63 (11.6)  yes yes open-label Low 

Andersen 2002 17051030 46 57 yes unclear double-blind Low 

Appell 2006 16673379 173 50 [22, 76] yes unclear double-blind  Low 

Arvonen 2001 11574936 37 48 [28, 65] yes unclear open-label Moderate 

Bano 2005 15378234 50 61 [28, 80] yes unclear unclear Moderate 

Berghmans 1996 8696355 40 48.4 (11.5) yes yes single-blind Low 

Bo 1999 10024253 122 49.5 (10) yes yes single-blind Low 

Brubaker 1997 9322620 121 57 (12) yes yes double-blind Low 

Brubaker 2008 18499184 43 67 yes unclear double-blind  Low 

Burgio 1998 9863850 197 [55, 92] no unclear double-blind  High 

Burgio 2002 12425706 222 65.4 (7.7) [55, 92] yes unclear double-blind  Low 

Burgio 2008 18678843 307 57 unclear yes open-label Moderate 

Burgio 2010 20639023 64 58 no unclear open-label High 

Burns 1990 2179379 128 62 yes unclear unclear Moderate 

Burns 1993 8315230 135 62 yes unclear single-blind Low 

But 2003 12639647 55 55.8 [34, 78] yes unclear double-blind Low 

But 2005 15821527 39 54 [28, 70] no unclear double-blind  High 

Cardozo 2004 15339761 109 53 unclear yes double-blind  Low 

Cardozo 2010 19929591 2758 55 yes yes double-blind  Low 

Castro 2008 18719756 118 ND no unclear single-blind High 

Chiarelli 2002 12028976 676 [15, 44] yes unclear single-blind Low 

Dede 2013 23086134  90 51.83 (10.52)  yes yes double-blind Low 

Dessole 2004 14716182 88 [55, 75] yes yes double-blind  Low 

Diokno 2003 12934777 790 60 yes unclear double-blind  Low 

Diokno 2004 14767293 359 65.7 (6.6) [55, 80] yes yes unclear Low 

Elser 1999 10494113 204 61 (10) yes unclear unclear Moderate 

Fantl 1991 1987410 131 67 (8.6) yes unclear unclear Moderate 

FitzGerald 2008 18704249 307 57 unclear unclear open-label High 

Fujishiro 2000 10992380 62 58 yes unclear double-blind Low 

Ghoniem 2009 19013613 260 61 (12) yes yes single-blind Low 

Gittelman 2014 24231837  323 57 (11.5) [21.3] yes yes double-blind Low 

Glavind 1996 9203484 40 45 [40, 48] yes yes open-label Moderate 
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Author Year Accession # 
(Study Name)* 

N Age, Mean (SD) 
[Range] 

Randomization 
Adequate 

Allocation 
Adequately 
Concealed 

Blinding Risk of Bias 

Goode 2002 12028165 105 [55+] yes unclear double-blind  Low 

Goode 2003 12865375 200 56.2 (9.8)  yes unclear unclear Moderate 

Goode 2004 15013654 197 69.3 unclear unclear double-blind  Moderate 

Hahn 19911930100604 20 47.2 [34, 64] yes unclear open-label Moderate 

Holtedahl 1998 9688247 90 [50, 74] yes unclear open-label Moderate 

Hung 2010 20185357 70 48.8 (6.4) yes yes single-blind Low 

Ishiko 2001 11304861 73 [54, 75] yes unclear open-label Moderate 

Jabs 2013 23343798  21 63.4 (10.3)  yes yes double-blind Low 

Jackson 2002 11950190 67 63 [49, 74] yes unclear double-blind  Low 

Johnson II 2005 15877562 131 68 yes yes double-blind  Low 

Kafri 2013 23160873  135 56.7 (8.0)  yes yes double-blind Low 

Kaya 2015 25266357  108 48.7 (10.1)  yes yes open-label Low 

Kim 2009 none 147 [70+] unclear unclear unclear High 

Kim 2001 11251875 48 53.5 [20, 75] yes unclear unclear Moderate 

Kim 2007 17944890 70 76.6 (4.4) yes unclear unclear Moderate 

Kim 2011 21545385  147 76.0 (4.09)  yes yes open-label Moderate 

Lagro-Janssen 1991 1807303 66 45 (9) yes unclear unclear Moderate 

Lagro-Janssen 1992 1459383 110 43.4 (10.3) yes unclear unclear Moderate 

Lamb 2009 19751517 174 51.3 (12) yes yes unclear Low 

Lee 2001 11125386 68 57 (12) yes unclear double-blind  Low 

Lian 2015 26054138  90 51.5 (8)  unclear unclear unclear High 

Lightner 2001 11445471 355 57.5 yes unclear double-blind Low 

Lightner 2009 19660800 344 56.1 (12.1) yes unclear single-blind Low 

Lim 2017 27871927  120 ND yes unclear unclear Moderate 

Lin 2008 18221532 121 55 no yes double-blind  Moderate 

Lopès 2014 25444700  149 51.24 (13.7) [24, 84] yes yes double-blind Low 

Lose 2000 10955437 254 66 yes unclear open-label Moderate 

Luber 1997 9353803 57 53.9 (10.3) yes yes double-blind Low 

Madersbacher 1999 10510109 366 49.4 (13.0) yes unclear double-blind  Low 

McFall 2000 11067699 145 75 (6) yes unclear unclear Moderate 

McMichael 2013 (REMOTE) 67 54.4 [22, 92] yes unclear double-blind Low 

Meyer 2001 11339914 107 29 (4) Not applicable not applicable open-label High 

Milani 1993 CN-00186896 50 51.2 unclear unclear double-blind  Moderate 

Millard 2004 14764128 458 53 no yes double-blind  Moderate 

Moore  2003 12842055 145 60 [46, 71] yes yes unclear Low 

Moore 1990 2249115 53 46 yes yes double-blind  Low 

Ng 2008 18004495 88 53 (14) [24, 87] yes unclear unclear Moderate 

Norton 2002 12114886 553 51 yes yes double-blind  Low 

Oldham 2013 23023996  95 48.1 (8.7) [18, 65] yes unclear double-blind Low 

Ong 2015 26142713  37 51.9 (12.7)  yes unclear unclear Moderate 

Ozdedeli 2010 20212061 35 59 yes yes open-label Moderate 

Özlü 2017 28345778  51 42.4 (8.2)  yes unclear double-blind Low 

Pages 2001 11421517 51 51.1 [27, 80] unclear unclear unclear High 

Peters 2009 19616802 100 58 yes yes open-label Moderate 

Porta-Roda 2015 25130167  65 [35, 60] yes yes open-label Moderate 

Richter 2010 20177294 446 49.8 (11.9) yes yes open-label Moderate 

Rogers 2008 18685795 413 48 yes unclear double-blind  Low 

Rogers 2009 19601704 413 48 yes unclear double-blind  Low 

Rovner 2011 21351127  272 58.8 (13.5) [18] yes yes double-blind Low 

Rovner 2013 23796570  115 52.6 (11.3)  yes yes double-blind Low 

Rufford 2003 12851747 40 ND yes yes double-blind  Low 

Rutledge 2014 24183730  36 57 (7.2) [37, 79] yes yes open-label Moderate 

Samuelsson 2017   121 44.7 (9.4)  yes unclear open-label Moderate 

Sand 1995 7631730 52 53.2 (11.4) yes unclear double-blind Low 
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Author Year Accession # 
(Study Name)* 

N Age, Mean (SD) 
[Range] 

Randomization 
Adequate 

Allocation 
Adequately 
Concealed 

Blinding Risk of Bias 

Sand 2009 19495545 1971 57 yes unclear double-blind  Low 

Sand 2009 19727537 989 58 yes unclear double-blind  Low 

Schagen van Leeuwena 2008 
18547757 

265 71 yes unclear double-blind  
Low 

Schreiner 2010 20458465 52 68.3 (5.3) yes unclear unclear High 

Sherburn 2011 21284022  76 71.8 (5.3)  yes yes double-blind Low 

Sleep 1987 3320686 1609 27 (5.3) yes unclear open-label Moderate 

Smith 1996 7490809 57 [24, 82] yes unclear unclear High 

Sokol 2014 24704117  303 Median 58.5  [23.3-
93.4] 

yes unclear unclear 
High 

Spruijt 2003 14616279 51 [65+] yes unclear unclear High 

Steers 2007 17511767 306 54.6 yes unclear double-blind  Low 

Subak 2002 12100806 152 69.3 (7.6) yes yes double-blind Low 

Subak 2005 15947625 48 52 [IQR 47, 59] yes yes single-blind Low 

Tannenbaum 2013 24334159  103 71.6 (7.5)  yes unclear open-label Moderate 

Terlikowski 2013 23443345  93 46.9 (6.8)  yes yes double-blind Low 

Thüroff 1991 2005707 169 50 [16, 83] yes yes double-blind  Low 

Visco 2012 23036134 (ABC) 231 58 (11.3)  yes unclear double-blind Low 

Waetjen 2004 14754693 963 68.3 (6.7) yes yes double-blind  Low 

Waetjen 2005 16260511 417 [60, 80] yes yes double-blind  Low 

Wang 2004 14751349 120 52.7 (13.8) yes yes single-blind Low 

Wang 2016 26921645  42 56.9 (11.4)  unclear unclear unclear High 

Wang 2017 28153510  120 ND yes yes unclear Low 

Wells 1991 2071809 157 66 (8) [55, 90] yes unclear unclear Moderate 

Wiegersma 2014 25533442  239 64.25 (6.66)  yes yes unclear Low 

Williams 2006 17034605 238 56.9 (9.6) yes yes unclear Low 

Wyman 1998 9790388 204 61 (10) yes unclear open-label Moderate 

Xu 2016 26960195  77 58.5 (8.2)  yes yes double-blind Low 

Yalcin 2006 16750246 1133 51.1 yes unclear double-blind  Low 

Abbreviations: ND = no data, SD = standard deviation. 

 

* Accession number is the PubMed or other database unique identifier. 

Study Characteristics of Studies With Quality of Life Outcomes 
Quality of life outcomes were evaluated in 89 studies (13,053 people). Table 6 gives the 

baseline data for these studies. Eighty-three studies were RCTs and one was an NRCS; 47 were 

newly identified in the update. The mean or median ages ranged from 31 to 85 years. Analyzed 

sample sizes ranged between 14 and 2758, with a median of 55 (IQR 35 to 145). Allocation 

sequence was randomized using formal methods in 72 (unclear in 8) and successfully concealed 

in 43 (unclear in 36) RCTs. Thirty studies were double-blind; 9 single-blind, and 16 open label. 

The rest were unclear as to blinding status. Details of design and interventions for the new 

studies are given in Appendix C; information for the studies in the 2012 AHRQ report are given 

in the appendixes of that report. Full quality of life outcome details are given in Appendix E.  

The studies evaluated several quality of life domains: bother, daily activities, distress, general 

health, mental health, pain, sexual health, and sleep/energy. Results are given by KQ below. 

Quality of life was not evaluated by network meta-analysis, but instead by within-study 

statistical significance and directionality. 
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Table 6. Baseline data for all quality of life studies 
Author Year Accession # (Study 

Name)* 
N Age, Mean (SD) 

[Range] 
Randomization 

Adequate 
Allocation 
Adequately 
Concealed 

Blinding Risk of Bias 

Aksac 2003 12867764 50 ND yes yes unclear Low 

Amundsen 2016 27701661  364 63 (11.6)  yes yes open-label Moderate 

Baker 2014 24763155  21 median 58 [22, 79] yes yes double-blind Low 

Bo 2000 10929962 59 50.7 (9.5) yes unclear unclear Moderate 

Borello-France 2006 16813477 44 52.6 (8.5) yes unclear unclear Moderate 

Borello-France 2008 18820095 28 52.8 (8.6) yes unclear unclear Moderate 

Burgio 2001 11192337 155 67.5 yes unclear double-blind Low 

Burgio 2002 12425706 222 65.4 (7.7) [55, 92] yes unclear double-blind  Low 

But 2012 23390832 830 57.3 (11.5) yes unclear unclear Low 

Cammu 1998 9550207 60 56.2 (10.2) yes yes unclear Low 

Cardozo 2010 19929591 2758 55 yes yes double-blind  Low 

Carmona 2013  22 60 (14.4) unclear unclear double-blind Moderate 

Castro 2008 18719756 101 ND no unclear Single-blind High 

Chugtai 2016 26883688 18 55.4 [40.7, 66.6] yes yes open-label Low 

Cornu 2012 22588140  41 58.6 (13.6) [29, 88] yes unclear open-label Low 

Correia 2014 24382548  45 60.13 (9.35)  yes yes double-blind Low 

de Oliveira Carmargo 2009 19690792 60 51 (9.2) yes yes single-blind Moderate 

de Souza Abreu 2017 28346721  33 64 (11.9)  yes yes open-label Moderate 

Dede 2013 23086134 90 51.8 (10.2) yes yes unclear Low 

Delgado 2013 23640005  40 49.6  [36-68] yes yes double-blind Low 

Dmochowski 2014 24666884  130 56 (12.2) [18-75] yes yes double-blind Low 

Du Moulin 2013 23554139  35 median 36 [33-39] yes no open-label Low 

Ferreira 2012   34 52.3 (9.1)  yes unclear open-label Low 

Fitz 2017 28169458  49 56.4 (11.3)  yes no open-label Low 

Fürst 2014 25003921  35 49.6 (10.6)  unclear unclear unclear High 

Galea 2013   22 73.5 (9) [61, 86] yes yes double-blind Low 

Ghaderi 2016 27059833  nd 52.9 (1.1)  unclear unclear unclear High 

Ghoniem 2009 19013613 247 61 yes yes double-blind  Low 

Golmakani 2014 24498480  51 45.5 (4.6) [25-65] yes no double-blind Low 

Gozukara 2014 24711149  321 43.8 (9.7)  yes yes unclear Low 

Hirakawa 2013 23306768  39 56.8 (10.6)  yes yes open-label Moderate 

Huang 2009 19296980 338 53 (11) yes unclear single-blind Moderate 

Huang 2012 22542122  604 56 (14)  yes yes double-blind Low 

Huang 2014 24763156  18 61.4 (8.2)  yes no double-blind Low 

Huebner 2011 20848671  88 49.8 (12.9)  no unclear unclear High 

Hung 2010 20185357 70 48.8 (6.4) yes yes single-blind Low 

Jabs 2013 23343798  21 63.4 (10.3)  yes yes double-blind Low 

Jeyaseelan 2000 11128739 24 ND yes unclear double-blind Low 

Jordre 2014   27 51.5 (12.8)  no unclear unclear High 

Kafri 2013 23160873  135 56.7 (8.0)  yes yes double-blind Low 

Kaya 2015 25266357  108 48.7 (10.1)  yes yes open-label Moderate 

Kim 2012 21849373  18 31.7 (2.7)  yes yes double-blind Low 

Lagro-Janssen 1991 1807303 66 45 (9) yes unclear unclear Moderate 

Lamb 2009 19751517 174 51.3 (12) yes yes unclear Low 

Leong 2015 25377297  55 74.3 (4.6)  yes yes open-label Moderate 

Liebergall-Wischnitzer 2005 
15660184 

59 [20, 65] yes unclear single-blind 
Moderate 

Liebergall-Wischnitzer 2009 
19281321 

245 47.6 (8.4) no yes unclear 
High 

Lim 2017 27871927  120 ND yes unclear unclear Moderate 
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Author Year Accession # (Study 
Name)* 

N Age, Mean (SD) 
[Range] 

Randomization 
Adequate 

Allocation 
Adequately 
Concealed 

Blinding Risk of Bias 

Lopes 2014 25444700 149 51.2 (13.7) [24, 84] yes unclear Double-blind Low 

Manganotti 2007 17259914 20 50.1 (2.9) unclear unclear unclear High 

Manonai 2015 25920290  59 47.8 (7.1)  yes yes double-blind Low 

Marencak 2011 20886571  164 52.9 (13.3)  yes yes double-blind Low 

McFall 2000 11067699 145 75 (6) yes unclear unclear Moderate 

McLean 2013 23861324  35 51.7 (8.6)  yes unclear unclear Moderate 

Moore 2003 12842055 145 60 [46, 71] yes yes unclear Low 

Nelken 2011 21532512 54 ND unclear unclear unclear Moderate 

Ng 2008 18004495 88 53 (14) [24, 87] yes unclear unclear Moderate 

Oresković 2012 22816227 157 56.9 (10.1)  yes yes open-label Moderate 

Orri 2014 24792229 (REMOTE) 16 47.7  [28, 66] yes yes double-blind Low 

Ozdedeli 2010 20212061 35 59 yes yes open-label Moderate 

Ozlu 2017 28345778 51 42.4 (8.2)  yes unclear double-blind Low 

Pereira 2011 21962461  45 60.8 (10.5)  yes yes double-blind Low 

Pereira 2012 22840592  14 68.6(10.9)  yes yes double-blind Low 

Pereira 2013 22674639  41 63  [51-85] yes yes open-label Moderate 

Peters 2009 19616802 100 58 yes yes open-label Moderate 

Price 2015 26506165  32 64.6 (11.6)  low low single-blind Low 

Rogers 2009 19601704 372 48 (12) yes unclear double-blind  Low 

Rovner 2011 21351127  272 58.8 (13.5) [18] yes yes double-blind Low 

Rovner 2013 23796570  115 52.6 (11.3)  yes yes double-blind Low 

Samuelsson 2017   121 44.7 (9.4)  yes unclear open-label Moderate 

Sand 2012 21963104  704 59.1 (12.3)  yes yes single-blind Low 

Schreiner 2010 20458465 52 68.3 (5.3) yes unclear unclear High 

Seo 2004 15515199 120 43.6 (11.7) unclear unclear unclear High 

Sran 2016 26886884  48 66.7 (7.6)  yes no open-label Low 

Subak 2005 15947625 40 median 52 [IQR 47, 
59] 

yes yes unclear 
Low 

Sung 2000 10817026 90 median 50 unclear unclear unclear High 

Sung 2000 10895973 60 ND unclear unclear unclear High 

Talley 2017 28248418  42 84.9 (6.4)  yes yes double-blind Low 

Tibaek 2007 16673051 24 median 60 [IQR 56, 
74] 

yes yes single-blind 
Low 

Tsai 2014 25073008  30 63.3 (14.4)  unclear unclear double-blind Moderate 

Viscio  2012 23036134 231 58 (11.3) low unclear double-blind Low 

von Hoist 2000 10714909 174 53.5 yes unclear double-blind Low 

Wallis 2012 21817123  101 70.1 (6.8)  yes unclear double-blind Low 

Wiegersma 2014 25533442  239 64.25 (6.66)  yes yes unclear Low 

Williams 2006 17034605 238 56.9 (9.6) yes yes unclear Low 

Wyman 1997 9449301 131 67 (9) yes unclear unclear Moderate 

Wyman 1998 9790388 204 61 (10) yes unclear open-label Moderate 

Xu 2016 26960195  77 58.5 (8.2)  yes yes double-blind Low 

Zanetti 2007 18094892 44 median 55 yes unclear unclear Moderate 

Abbreviations: IQR = interquartile range, ND = no data, SD = standard deviation. 
 
* Accession number is the PubMed or other database unique identifier. 

Study Characteristics of Studies Reporting Adverse Events 
Adverse events outcomes were evaluated in 138 studies. Most included studies are RCTs or 

NRCS, but 16 are single group (noncomparative) studies. Results for adverse events are given 

for each KQ below. Details of design and intervention for the new studies are given in Appendix 
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C; information for the studies in the 2012 AHRQ review are given in the appendixes of that 

report. Full adverse events data are given in Appendix F.  

Key Questions 1 to 4: Network Meta-Analyses For Urinary 
Incontinence Outcomes Across All Interventions 

The evidence graphs in Figures 5 and 6 show that across studies there are 80 comparisons 

that have been conducted among 51 interventions (Figure 5), which fall into 14 intervention 

categories (Figure 6). However, the figures also demonstrate that relatively few interventions 

have been compared with other types of interventions, which hinders identification of which 

individual intervention is best (with respect to each outcome).  

Groups of interventions that have not been compared with other groups are readily identified 

in the figure. Namely, four periurethral bulking agents, coded I1, I2, I4, and I7 in Figure 5, have 

been compared with each other, but have not been compared with any other treatment in the 

graph. Some treatments, such as intravesical pressure release (intervention “J” in the figures) 

have been compared with only sham/placebo/no treatment (K).   

For individual interventions, the observed comparisons are relatively sparse: there are only 

80 observed comparisons in the figure, out of the 1275 that are possible among the 51 treatments. 

Furthermore, there are only 55 direct comparisons between active interventions (not compared 

with sham/placebo/no treatment). The evidence is even more sparse when one considers the 

results data that are actually available for each specific outcome, as will be described in the 

following sections.  
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Figure 5. Evidence graph depicting all compared individual treatments in RCTs 
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Abbreviations: PFMT: pelvic floor muscle training; TENS: transcutaneous electrical nerve stimulation.  
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Figure 6. Evidence graph depicting all compared categories of treatments in 
RCTs 
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Network Meta-Analysis of Cure (Across All Interventions) 
The evidence graph for cure with respect to individual treatments is sparse (Figures 7 and 8). 

Of note, in Figure 7, two periurethral bulking agents (I2 and I4) have only been compared with 

each other and not with any of the other interventions in the graph. Also, a combination of 

vaginal estrogen and bladder support (C1+H5) has been compared with vaginal estrogen only 

(C1) and not with any other treatment in the graph. All other treatments in the graph have been 

compared with each other directly or indirectly. Thus, there are 3 connected subgraphs in Figure 

7 (I2/I4, C1+H5/C1, all others). 
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Figure 7. Evidence graph of all RCTs evaluating cure across individual 
interventions 
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Abbreviations: PFMT: pelvic floor muscle training; TENS: transcutaneous electrical nerve stimulation.  
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Figure 8. Evidence graph of all RCTs evaluating cure across types of 
interventions 
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Comparisons Across Intervention Categories  
In total, 54 RCTs (8664 women) were included in this analysis of cure; studies ranged in size 

from 36 to 2980 people.12, 23-74 Table 7 describes the intervention categories compared, the 

number of women who received each intervention, and the numbers of studies (and women) 

analyzing each comparison between intervention categories. Forty-five RCTs (83%) were 

deemed to be at low or moderate risk of bias.  

Table 7. Summary description of all studies reporting on cure. 
Intervention 
Category 

Code*    No. Studies (N)†        

  (A) (A+H) (B) (C) (C+G+H) (C+H) (D) (G) (G+H) (H) (I) (J) (K) 

Anticholinergics (A) 1547 2 (614) 1 (231)     2 (124)  4 (480)   6 (1946) 

Anticholinergics + 
behavioral therapy 

(A+H)  308            

Onabotulinum toxin A 
(BTX) 

(B)   304     1 (226)     2 (119) 

Hormones (C)    792  1 
(251) 

      2 (1003) 

Hormones + 
neuromodulation + 
behavioral therapy 

(C+G+H)     36        1 (80) 

Hormones + 
behavioral therapy 

(C+H)      149    1 (66)    

Alpha agonists (D)       412 1 (90)     2 (736) 

Neuromodulation (G)        528 1 (42) 5 (240)   7 (454) 



 35 

Intervention 
Category 

Code*    No. Studies (N)†        

  (A) (A+H) (B) (C) (C+G+H) (C+H) (D) (G) (G+H) (H) (I) (J) (K) 

Neuromodulation + 
behavioral therapy 

(G+H)         229 2 (185)   2 (200) 

Behavioral therapy (H)          1176   16 
(1776) 

Periurethral bulking (I)           137  2 (264) 

Intravesical pressure 
release 

(J)            66 1 (115) 

Placebo/Sham/No 
treatment 

(K)             2980 

* See Figure 8. 
 † Number of studies (and total sample size) comparing row and column intervention categories. Numbers across the 
diagonal (e.g., with A as both row and column header) are the total sample size for each intervention category. Blank 
cells above the diagonal imply that no studies directly compared the intervention categories. 
 

Table 8 shows the ORs for cure comparing intervention categories. Further details about the 

network meta-analyses, including the analysis of individual interventions in each intervention 

category, are in Appendix G. All active treatments appear to be better than sham, placebo, or no 

treatment (K). The differences versus no treatment (K) are statistically significant for the 

following active interventions: anticholinergics with and without behavioral therapy (A, A+H), 

hormonal treatment with behavioral therapy (C+H), and neuromodulation (G), behavioral 

therapy (H) and their combination (G+H). Overall, bladder BTX (B), neuromodulation (G), 

behavioral therapy (H), and some of their combinations without (G+H) or with hormonal therapy 

(namely, C+H and C+G+H) appear to be associated with better cure rates than anticholinergics 

with or without behavioral therapy (A, A+H) hormones (C), alpha-agonists (D), periurethral 

bulking (I) or intravesical pressure release devices (J); and in a few instances (see Table 8), 

statistically significantly so. There are no statistically significant differences among the 

intervention categories in the former set (namely, B, G, H, G+H, C+H, C+G+H) or among those 

in the latter set (namely, A, A+H, C, D, I, J), and almost universally, the confidence intervals are 

broad and cannot exclude large differences in the odds of cure in either direction.  

Only 21 of 78 possible comparisons are informed by direct (head-to-head) comparisons. In 

Table 8, these are the comparisons in the unshaded cells. Shaded cells correspond to comparisons 

that were inferred from the network meta-analysis model but had not been examined in the 

included RCTs. For example, all comparisons of periurethral bulking (I), intravesical pressure 

release devices (J) or the combination of hormonal treatment and neuromodulation and 

behavioral therapy (C+G+H) versus other active intervention categories are indirect through 

comparisons with sham or no treatment (K). Indirect comparisons are more uncertain than those 

for which head-to-head data exist. The added uncertainty in indirect comparisons is partly 

reflected in the width of their respective 95 percent confidence intervals, which are broader 

(often much broader) for comparisons without direct comparisons than for those with direct 

comparisons. For all comparisons that are empirically observed with direct comparisons (all 

nonshaded cells in the table), results using only head-to-head data (i.e., standard meta-analysis) 

agree well with the results from the network meta-analysis (data not shown).  
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Table 8. Odds ratios for cure between all intervention categories  
Interven-

tions* 
     OR (95% CI) †       

Antichol (A) 0.81 
(0.44, 1.50) 

0.36  
(0.19, 0.70)‡ 

1.24 
(0.62, 2.46) 

0.46  
(0.07, 2.99) 

0.67 
(0.28, 1.59) 

1.63 
(0.80, 3.29) 

0.61 
(0.38, 0.97)‡ 

0.51 
(0.25, 1.01) 

0.67 
(0.46, 0.97)‡ 

1.44 
(0.63, 3.31) 

0.72 
(0.23, 2.27) 

1.93 
(1.37, 2.70)‡ 

 Antichol + 
behavioral Tx 

(A+H) 

0.45 
(0.18, 1.10) 

1.53 
(0.61, 3.81) 

0.57 
(0.08, 4.06) 

0.82 
(0.29, 2.38) 

2.01 
(0.80, 5.09) 

0.75 
(0.35, 1.61) 

0.63 
(0.25, 1.56) 

0.83 
(0.41, 1.68) 

1.78 
(0.64, 4.97) 

0.89 
(0.24, 3.25) 

2.38 
(1.19, 4.76)‡ 

  Onabotulinum 
toxin A (B) 

3.40 
(1.40, 8.23)‡ 

1.27 
(0.18, 8.88) 

1.83 
(0.65, 5.15) 

4.47 
(1.83, 10.9)‡ 

1.67 
(0.82, 3.41) 

1.39 
(0.57, 3.37) 

1.84 
(0.93, 3.64) 

3.95 
(1.45, 10.8)‡ 

1.98 
(0.55, 7.07) 

5.29 
(2.76, 10.2)‡ 

   Hormones (C) 0.37 
(0.05, 2.60) 

0.54 
(0.25, 1.16) 

1.32 
(0.54, 3.18) 

0.49 
(0.24, 1.02) 

0.41 
(0.17, 0.98)‡ 

0.54 
(0.28, 1.05) 

1.16 
(0.44, 3.11) 

0.58 
(0.16, 2.05) 

1.56 
(0.84, 2.89) 

    Hormones + 
neuromod + 

behavioral Tx 
(C+G+H) 

1.45 
(0.19, 10.8) 

3.53 
(0.50, 24.8) 

1.32 
(0.20, 8.66) 

1.10 
(0.16, 7.66) 

1.45 
(0.23, 9.36) 

3.12 
(0.42, 23.0) 

1.56 
(0.18, 13.4) 

4.18 
(0.66, 26.6) 

     Hormones + 
behavioral Tx 

(C+H) 

2.44 
(0.87, 6.88) 

0.91 
(0.37, 2.25) 

0.76 
(0.27, 2.11) 

1.01 
(0.44, 2.32) 

2.16 
(0.70, 6.64) 

1.08 
(0.27, 4.26) 

2.89 
(1.26, 6.61)‡ 

      Alpha 
agonists (D) 

0.37 
(0.19, 0.75)‡ 

0.31 
(0.13, 0.76)‡ 

0.41 
(0.21, 0.82)‡ 

0.88 
(0.33, 2.40) 

0.44 
(0.12, 1.58) 

1.18 
(0.62, 2.25) 

       Neuromod (G) 0.83 
(0.41, 1.68) 

1.10 
(0.71, 1.71) 

2.37 
(0.99, 5.64) 

1.18 
(0.37, 3.82) 

3.17 
(2.07, 4.84)‡ 

        Neuromod + 
behavioral Tx 

(G+H) 

1.33 
(0.70, 2.50) 

2.84 
(1.05, 7.71)‡ 

1.42 
(0.40, 5.07) 

3.81 
(1.99, 7.29)‡ 

         Behavioral 
Tx (H) 

2.15 
(0.95, 4.86) 

1.07 
(0.34, 3.34) 

2.87 
(2.13, 3.88)‡ 

          Periurethral 
bulking (I) 

0.50 
(0.13, 1.91) 

1.34 
(0.62, 2.89) 

           Intravesical 
pressure 

release (J) 

2.68 
(0.89, 8.07) 

            Sham/no 
treatment (K) 

Cells with data shaded gray indicate that the estimate is based only on indirect comparison. Results are given as odds ratios (95% confidence intervals). Values 
above the diagonal >1 favor the row intervention (to the left) over the column intervention (below). 
 
Abbreviations: Antichol = anticholinergic, CI = confidence interval, Neuromod = neuromodulation, OR = odds ratio, Tx = therapy. 
 
* Interventions are listed across the diagonal line of table cells. 
† In all cells with numerical data. 
‡ Statistically significant. These cells are also in bold font to improve visibility. 
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The league table (Table 9) offers complementary information from the same analysis. For 

each intervention category, it shows the mean and forecasted (from the network meta-analysis 

model) cure rates across the included RCTs. Bladder BTX (B), neuromodulation (G), behavioral 

therapy (H), and some of their combinations without (G+H) or with hormonal therapy (namely, 

C+H and C+G+H) had mean cure rates in the 31 to 45 percent range. Anticholinergics with or 

without behavioral therapy (A, A+H) hormones (C), alpha-agonists (D), periurethral bulking (I) 

or intravesical pressure release devices (J) had mean cure rates in the 15 to 29 percent range. 

Sham, placebo, or no treatment had a mean cure rate of approximately 13 percent.  

It should be noted that the summary results do not take into account characteristics of the 

women included in the studies that may be associated with resistance to treatment; thus the 

summary findings may be confounded by study. In other words, the network meta-analyses 

assume that the women across all studies (and all other study characteristics) are generally 

similar. For example, they do not account for possible differences among women being 

considered for (and treated with) oral medications, injected or invasive interventions, or 

nonpharmacological interventions.  

Descriptions of the comparisons across all individual interventions can be found in Appendix 

G. Briefly, the results of the analyses of intervention categories are congruent with the 

corresponding results of the analyses of individual interventions. However, many more of the 

specific comparisons have very broad confidence intervals because the comparisons across 

individual interventions are even more sparse than for comparisons of intervention categories. 

Table 9. Mean and forecasted cure rates by intervention category (all) 
Intervention Category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Pharmacological   

    Onabotulinum toxin A (B) 44.9 (29.6, 61.3) 44.9 (9.3, 86.7) 

    Anticholinergics (A) 22.9 (16.8, 30.5) 22.9 (3.8, 68.9) 

    Hormones (C) 19.4 (11.0, 31.8) 19.4 (2.9, 65.8) 

    Periurethral bulking (I) 17.1 (8.4, 31.8) 17.1 (2.4, 63.5) 

    Alpha agonists (D) 15.4 (8.5, 26.5) 15.4 (2.2, 59.5) 

Nonpharmacological   

    Neuromodulation (G) 32.8 (24.0, 43.0) 32.8 (6.1, 78.6) 

    Behavioral therapy (H) 30.7 (23.9, 38.5) 30.7 (5.7, 76.6) 

    Intravesical pressure release (J) 29.2 (11.7, 56.2) 29.2 (4.1, 80.0) 

Combination   

    Hormones + Neuromodulation + Behavioral therapy (C+G+H) 39.2 (9.3, 80.2) 39.2 (4.2, 90.5) 

    Neuromodulation + Behavioral therapy (G+H) 37.0 (23.4, 53.0) 37.0 (6.9, 82.4) 

    Hormones + Behavioral therapy (C+H) 30.8 (16.1, 50.9) 30.8 (5.0, 79.2) 

    Anticholinergic + Behavioral therapy (A+H) 26.8 (15.3, 42.7) 26.8 (4.3, 74.9) 

No treatment   

    Sham/placebo/no treatment (K) 13.4 (10.0, 17.7) 13.4 (2.0, 53.2) 

Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 
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Network Meta-Analysis of Improvement (Across All Interventions) 
The evidence graph for improvement with respect to individual treatments is sparse (Figure 

9), and comprises 2 connected subgraphs (I1/I2/I4/I7 and all others). Figure 10 shows the 

evidence graph with respect to types of interventions. All intervention types are connected in one 

subgraph. 

Figure 9. Evidence graph of all RCTs evaluating improvement across individual 
interventions 
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I2: collagen
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Abbreviations: PFMT: pelvic floor muscle training; TENS: transcutaneous electrical nerve stimulation.  

The evidence graph for the individual treatments comprises 2 connected subgraphs defined by the following sets of nodes: I1, I2, 

I4, and I7; and all remaining nodes.  
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Figure 10. Evidence graph of all RCTs evaluating improvement across types of 
interventions 
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Comparisons Across Intervention Categories  
In total, 62 RCTs (13,407 women) were included in this analysis; studies ranged in size from 

42 to 4875 women.12, 23, 24, 26-28, 30, 31, 33, 34, 36-40, 47, 50, 53, 56, 57, 59, 62, 65, 67, 69, 70, 72, 73, 75-107 Table 10 

describes the intervention categories compared, the number of women who received each 

intervention, and the numbers of studies (and women) analyzing each comparison between 

intervention categories. Fifty-five RCTs (89%) were deemed to be at low or moderate risk of 

bias.  

Table 10. Summary description of all studies reporting on improvement 
Intervention Category Code*    No. Studies (N)†        

  (A) (A+C) (A+H) (B) (C) (C+G+H) (D) (G) (G+H) (H) (I) (J) (K) 

Anticholinergics (A) 1294  2 
(371) 

1 
(231) 

   2 
(124) 

 5 
(582) 

  7 
(1520) 

Anticholinergics + 
hormones 

(A+C)  29   1 (58)         

Anticholinergics + 
behavioral therapy 

(A+H)   186           

Onabotulinum toxin A 
(BTX) 

(B)    267    1 
(226) 

    1 (43) 

Hormones (C)     945        4 
(1517) 

Hormones + 
neuromodulation + 
behavioral therapy 

(C+G+H)      36       1 (80) 
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Intervention Category Code*    No. Studies (N)†        

  (A) (A+C) (A+H) (B) (C) (C+G+H) (D) (G) (G+H) (H) (I) (J) (K) 

Alpha agonists (D)       2482 1 
(90) 

    7 
(4875) 

Neuromodulation (G)        721 1 (42) 3 
(75) 

  10 
(824) 

Neuromodulation + 
behavioral therapy 

(G+H)         134 2 
(228) 

   

Behavioral therapy (H)          1586   17 
(2592) 

Periurethral bulking (I)           122  1 
(247) 

Intravesical pressure 
release 

(J)            66 1 
(115) 

Placebo/Sham/No 
treatment 

(K)             5539 

* See Figure 10. 
 † Number of studies (and total sample size) comparing row and column intervention categories. Numbers across the 
diagonal (e.g., with A as both row and column header) are the total sample size for each intervention category. Blank 
cells above the diagonal imply that no studies directly compared the intervention categories. 
 

Table 11 shows the ORs for improvement comparing intervention categories. Overall, 14 of 

the 78 pairwise comparisons that are possible between the 13 intervention categories were 

statistically significant. All active treatments appear to be better than sham or no treatment (K). 

The differences versus sham or no treatment (K) are statistically significant for anticholinergics 

with or without behavioral therapy (A, A+H), bladder BTX (B), alpha-agonists (D), and 

neuromodulation (G), behavioral therapy (H) and their combination (G+H). Neuromodulation 

with behavioral therapy (G+H) appeared to be better in terms of improvement than any other 

intervention category. This difference was statistically significant versus anticholinergics (A), 

hormones (C), alpha agonists (D), and neuromodulation alone (G). Almost universally, the 

confidence intervals are broad.  

Only 19 of the 78 possible comparisons are directly informed by data. The majority of the 

effects in Table 11 have been inferred from the analysis model but have not been examined in 

the included RCTs (shaded cells). For example, all comparisons of periurethral bulking (I), 

intravesical pressure release devices (J), or the combination of hormonal treatment and 

neuromodulation and behavioral therapy (C+G+H) versus other active intervention categories 

are indirect, through comparisons with sham or no treatment (K). Indirect comparisons are more 

uncertain than those for which head-to-head data exist. The added uncertainty in indirect 

comparisons is partly reflected in the width of the respective 95 percent confidence intervals, 

which is (often much) broader for comparisons without direct data than for those with direct 

comparisons. For the 19 comparisons that are empirically observed (corresponding to nonshaded 

cells in the Table), results using only head-to-head data (i.e., standard meta-analysis) agree well 

with the results from the network meta-analysis in Table 10 (not shown).  
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Table 11. Odds ratios for improvement between all intervention categories 
Interv-

entions* 
    OR (95% CI) †        

Antichol 
(A) 

1.39  
(0.19, 10.2) 

0.54  
(0.15, 1.97) 

0.46  
(0.15, 1.39) 

2.09  
(0.77, 5.70) 

0.76  
(0.11, 5.24) 

1.47  
(0.67, 3.22) 

0.86  
(0.46, 1.63) 

0.25  
(0.07, 0.86)‡ 

0.61  
(0.35, 1.09) 

1.25  
(0.22, 7.18) 

0.64  
(0.10, 3.88) 

3.08  
(1.84, 5.15)‡ 

 Antichol + 
hormones 

(A+C) 

0.39  
(0.04, 4.01) 

0.33  
(0.04, 2.97) 

1.50 
(0.23, 9.76) 

0.54  
(0.04, 8.00) 

1.05  
(0.14, 8.01) 

0.62  
(0.09, 4.52) 

0.18  
(0.02, 1.68) 

0.44  
(0.06, 3.16) 

0.90 
(0.07, 11.6) 

0.46  
(0.03, 6.15) 

2.21  
(0.32, 15.4) 

  Antichol + 
behavioral Tx 

(A+H) 

0.84  
(0.16, 4.43) 

3.84  
(0.79, 18.7) 

1.39  
(0.14, 13.7) 

2.70 
(0.63, 11.5) 

1.59  
(0.40, 6.32) 

0.45  
(0.08, 2.60) 

1.13  
(0.29, 4.38) 

2.30 
(0.27, 19.4) 

1.17  
(0.13, 10.4) 

5.66  
(1.49, 21.4)‡ 

   Onabotulinu
m toxin A (B) 

4.56  
(1.15, 18.1)‡ 

1.65  
(0.19, 14.3) 

3.21  
(0.94, 11.0) 

1.89  
(0.63, 5.69) 

0.54  
(0.11, 2.58) 

1.34  
(0.44, 4.12) 

2.73  
(0.37, 20.0) 

1.39  
(0.18, 10.7) 

6.71  
(2.26, 19.9)‡ 

    Hormones 
(C) 

0.36  
(0.05, 2.87) 

0.70 
(0.24, 2.06) 

0.41  
(0.15, 1.12) 

0.12  
(0.03, 0.51)‡ 

0.29  
(0.11, 0.77)‡ 

0.60 
(0.09, 3.98) 

0.30 
(0.04, 2.15) 

1.47  
(0.60, 3.59) 

     Hormones + 
neuromod + 

behavioral Tx 
(C+G+H) 

1.94  
(0.27, 13.9) 

1.14  
(0.17, 7.85) 

0.32  
(0.04, 2.95) 

0.81  
(0.12, 5.49) 

1.65  
(0.13, 20.4) 

0.84  
(0.06, 10.8) 

4.06  
(0.62, 26.5) 

      Alpha 
agonist (D) 

0.59  
(0.28, 1.25) 

0.17  
(0.04, 0.63)‡ 

0.42  
(0.20, 0.87)‡ 

0.85  
(0.14, 5.09) 

0.43  
(0.07, 2.75) 

2.09  
(1.11, 3.94)‡ 

       Neuromod 
(G) 

0.28  
(0.08, 0.97)‡ 

0.71  
(0.40, 1.28) 

1.45  
(0.25, 8.27) 

0.73  
(0.12, 4.48) 

3.56  
(2.15, 5.89)‡ 

        Neuromod + 
behavioral 
Tx (G+H) 

2.51  
(0.77, 8.18) 

5.11  
(0.66, 39.8) 

2.59  
(0.31, 21.3) 

12.5 
(3.78, 41.7)‡ 

         Behavioral 
therapy (H) 

2.04  
(0.36, 11.4) 

1.03  
(0.17, 6.19) 

5.01  
(3.25, 7.71)‡ 

          Periurethral 
bulking (I) 

0.51  
(0.05, 5.69) 

2.45  
(0.46, 13.2) 

           Intravesical 
pressure 

release (J) 

4.84  
(0.84, 27.8) 

            Sham/no 
treatment (K) 

Cells with data shaded gray indicate that the estimate is based only on indirect comparison. Results are given as odds ratios (95% confidence intervals). Values 
above the diagonal >1 favor the row intervention (to the left) over the column intervention (below).  
Abbreviations: antichol = anticholinergic, neuromod = neuromodulation, Tx = therapy. 
 
* Interventions are listed across the diagonal line of table cells. 
† In all cells with numerical data. 
‡ Statistically significant. These cells are also in bold font to improve visibility. 
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Table 12 offers complementary information from the same analysis. For each intervention 

category, it shows the mean improvement rate across the included RCTs. Bladder BTX (B), 

anticholinergics with behavioral therapy (A+H), neuromodulation (G), behavioral therapy (H), 

and some of their combinations without (G+H) or with hormonal therapy (namely, C+H and 

C+G+H) had mean improvement rates in the 52 to 79 percent range; anticholinergics (A), 

hormones (C), and their combination (A+C), alpha-agonists (D), and periurethral bulking (I) had 

mean improvement rates in the 31 to 48 percent range; and sham or no treatment had a mean 

cure rate of approximately 23 percent. The results in Tables 11 and 12 do not take into account 

characteristics of the women that may be associated with resistance to treatment, and thus they 

may be confounded by study.  

Table 12. Mean and forecasted improvement rates by intervention category (all) 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Pharmacological    

    Onabotulinum toxin A (B) 66.4 (40.3, 85.2) 66.4 (13.6, 96.1) 

    Anticholinergics (A) 47.5 (34.8, 60.5) 47.5 ( 8.0, 90.4) 

    Periurethral bulking (I) 41.9 (11.5, 79.9) 41.9 ( 4.0, 92.6) 

    Anticholinergics + hormones (A+C) 39.4 ( 8.5, 82.0) 39.4 ( 3.1, 92.9) 

    Alpha agonists (D) 37.9 (24.0, 54.1) 37.9 ( 5.4, 86.8) 

    Hormones (C) 30.1 (14.8, 51.6) 30.1 ( 3.5, 83.4) 

Nonpharmacological   

    Neuromodulation + behavioral therapy (G+H) 78.6 (52.9, 92.3) 78.6 (21.9, 98.0) 

    Behavioral therapy (H) 59.4 (48.7, 69.3) 59.4 (12.5, 93.7) 

    Intravesical pressure release (J) 58.6 (19.3, 89.3) 58.6 ( 7.3, 96.2) 

    Neuromodulation (G) 51.1 (38.9, 63.1) 51.1 ( 9.2, 91.5) 

Combination   

    Anticholinergics + behavioral therapy (A+H) 62.7 (30.8, 86.3) 62.7 (10.7, 95.9) 

    Hormones + neuromodulation + behavioral therapy (C+G+H) 54.0 (15.0, 88.7) 54.0 ( 5.7, 95.8) 

No treatment   

    Sham/placebo/no treatment (K) 22.3 (16.9, 28.9) 22.3 ( 2.8, 74.3) 

Abbreviation: CI=confidence interval 

Network Meta-Analysis of Satisfaction (Across All Interventions) 
The evidence graph for improvement with respect to individual treatments is sparse (Figure 

11), and comprises three connected subgraphs (B/G2, A4 /G4+H6, and all others). Figure 12 

shows the evidence graph with respect to types of interventions. All intervention types are 

connected in one subgraph. 
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Figure 11. Evidence graph of all RCTs evaluating satisfaction across individual 
interventions 
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Abbreviations: PFMT: pelvic floor muscle training; TENS: transcutaneous electrical nerve stimulation.  
 
The evidence graph for the individual treatments comprises 3 connected subgraphs defined by the following sets of 
nodes: A4 and G4+H6; B and G2; and all remaining nodes.  
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Figure 12. Evidence graph of all RCTs evaluating satisfaction across intervention 
categories 
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Comparisons Across Intervention Categories  
In total, 8 RCTs (1668 people) were included in this analysis; studies ranged in size from 18 

to 538 women.12, 24, 26, 29, 36, 80, 108, 109 Table 13 describes the intervention categories compared, the 

number of women who received each intervention, and the numbers of studies (and women) 

analyzing each comparison between intervention categories. Five RCTs (63%) were deemed to 

be at low or moderate risk of bias.  

Table 13. Summary description of all studies reporting on satisfaction 
Intervention Category Code*    No. Studies (N)†  

  (A) (A+H) (B) (G) (G+H) (H) (K) 

Anticholinergics (A) 538 2 (371)   1 (35) 2 (264) 3 (677) 

Anticholinergics + behavioral therapy (A+H)  186      

Onabotulinum toxin A (BTX) (B)   190 1 (364)    

Neuromodulation (G)    204  1 (61) 1 (60) 

Neuromodulation + behavioral therapy (G+H)     18   

Behavioral therapy (H)      161 3 (321) 

Placebo/Sham/No treatment (K)       371 

* See Figure 12. 
 † Number of studies (and total sample size) comparing row and column intervention categories. Numbers across the 
diagonal (e.g., with A as both row and column header) are the total sample size for each intervention category. Blank 
cells above the diagonal imply that no studies directly compared the intervention categories. 
 



 45 

Table 14 shows the ORs for satisfaction comparing intervention categories. There are 8 

statistically significant comparisons among the 21 comparisons that are possible between the 7 

intervention categories. All active treatments appear to be better than sham or no treatment with 

respect to satisfaction and, with one exception (combination of neuromodulation with behavioral 

therapy [G+H]), statistically significantly so. Among the active treatments, and based on the 

point estimates in Table 13, behavioral therapy (H) and bladder BTX (B) appear to be associated 

with higher satisfaction, but this difference is beyond what would be expected by chance only for 

their comparison versus anticholinergics (A). For almost all other comparisons between the 

active treatments the confidence intervals are broad and cannot exclude large differences in the 

odds of satisfactory outcomes in either direction.  

Only 8 out 21 possible comparisons are directly informed by data. In Table 14, shaded cells 

correspond comparisons that have been inferred from the analysis model but have not been 

examined in the included RCTs. For example, anticholinergics with behavioral therapy (A+H) 

and neuromodulation with behavioral therapy (G+H) have only been compared with 

anticholinergics (A), and bladder BTX (B) has only been compared with neuromodulation (G). 

Indirect comparisons are more uncertain than those for which head-to-head data exist. For all 

comparisons that are empirically observed (all nonshaded cells in the Table), results using only 

head-to-head data (i.e., standard meta-analysis) agree well with the results from the network 

meta-analysis in Table 14 (not shown).  

Table 14. Odds ratios for satisfaction between all intervention categories 
Interv-

entions* 
   OR (95% CI) †   

Antichol 
(A) 

0.61  
(0.38, 0.99)‡ 

0.33  
(0.12, 0.88)‡ 

0.46  
(0.19, 1.13) 

0.54  
(0.07, 4.41) 

0.33  
(0.21, 0.53)‡ 

2.58  
(1.88, 3.54)‡ 

 Anticholinergic 
+ behavioral 

therapy (A+H) 

0.54  
(0.18, 1.59) 

0.75  
(0.27, 2.05) 

0.88  
(0.10, 7.53) 

0.54  
(0.28, 1.04) 

4.20  
(2.38, 7.42)‡ 

  Onabotulinum 
toxin A (B) 

1.38  
(0.91, 2.09) 

1.62  
(0.17, 15.9) 

1.00  
(0.39, 2.59) 

7.77  
(2.95, 20.5)‡ 

   Hormones 
(C) 

1.17  
(0.12, 11.17) 

0.72  
(0.30, 1.73) 

5.63  
(2.31, 13.7)‡ 

    Neuromodulation + 
behavioral therapy (G+H) 

0.62  
(0.07, 5.25) 

4.79  
(0.57, 40.0) 

     Behavioral 
therapy (H) 

7.78  
(4.89, 12.4)‡ 

      Sham/no 
treatment (K) 

Cells with data shaded gray indicate that the estimate is based only on indirect comparison. Results are given as 
odds ratios (95% confidence intervals). Values above the diagonal >1 favor the row intervention (to the left) over the 
column intervention (below).  
 
Abbreviations: Antichol = anticholinergics, CI = confidence interval, OR = odds ratio. 
 
* Interventions are listed across the diagonal line of table cells. 
† In all cells with numerical data. 
‡ Statistically significant (also bolded) 
 

Table 15 offers complementary information from the same analysis; for each intervention 

category, it shows the mean satisfaction rate across the included RCTs. The point estimate for 

the satisfaction rates for all active treatments ranges between 51 and 76 percent, and was highest 

for bladder BTX (B) and behavioral therapy (H). Sham or no treatment had a mean satisfaction 

rate of approximately 29 percent. The results in Appendix G, Table 14 and 15 do not take into 
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account characteristics of the women that may be associated with resistance to treatment, and 

thus they may be confounded by study.  

Table 15. Mean and forecasted satisfaction rates by intervention category (all) 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Nonpharmacological   

    Behavioral therapy (H) 75.8 (57.0, 88.1) 75.8 (24.5, 96.8) 

    Neuromodulation (G) 69.4 (44.2, 86.7) 69.4 (17.8, 96.0) 

    Neuromodulation + behavioral therapy (G+H) 65.9 (19.0, 94.1) 65.9 ( 9.0, 97.4) 

Pharmacological   

    Onabotulinum toxin A (B) 75.8 (50.8, 90.5) 75.8 (22.6, 97.1) 

    Anticholinergics (A) 51.0 (31.6, 70.1) 51.0 ( 9.9, 90.8) 

Combination   

    Anticholinergics + behavioral therapy (A+H) 62.9 (40.8, 80.7) 62.9 (14.7, 94.3) 

No treatment   

    Sham/placebo/no treatment (K) 28.7 (15.0, 48.0) 28.7 ( 4.1, 79.4) 

Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Subgroup Network Meta-Analyses for Urinary Incontinence 

Outcomes (Across All Interventions) 
For most of the subgroups of particular interest to the stakeholders (women athletes and those 

engaging in high-impact physical activity, military women or veterans, and racial and ethnic 

minorities) data within or between studies were sparse or not available. Therefore, no 

descriptions of these subgroups are possible.  

Analyses limited to studies with mean age greater than 60 years were congruent with the 

overall analyses presented here (data not shown). 

We subanalyzed the 20 studies that compared interventions in studies of women only with 

stress incontinence and the 43 studies of women with only urge incontinence. These trials 

evaluated largely different sets of interventions from each other, as would be expected based on 

the different etiologies of disease and methods of action of the interventions.  

Studies of stress incontinence evaluated alpha agonists (D), combined hormones and 

behavioral therapy (C+H), behavioral therapy alone (H), neuromodulation (G), combined 

neuromodulation and behavioral therapy (G+H), periurethral bulking (I), and intravesical 

pressure release (J), in addition to sham/placebo/no treatment (K). 

Studies of urge incontinence evaluated anticholinergics (A), combined anticholinergics and 

behavioral therapy (A+H), BTX (B), neuromodulation (G), behavioral therapy (H), combined 

neuromodulation and behavioral therapy (G+H), in addition to sham/placebo/no treatment (K). 

As suggested, only neuromodulation (G), behavioral therapy (H), combined neuromodulation 

and behavioral therapy (G+H) (in addition to sham/placebo/no treatment) were evaluated and 

compared among both subgroups of women. 

For the most part, the comparative effectiveness of the interventions—and the percentage of 

women with UI outcomes with each intervention—were similar within the subgroups as for the 
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analyses of all studies. Odds ratio and percentage estimates in the subgroup analyses generally 

fell within the 95 percent confidence intervals of the estimates for the total set of studies. 

Estimates of cure rates with combined neuromodulation and physical therapy, though, were 

very different in the two subgroups. In the stress and urge subgroups, combined neuromodulation 

and physical therapy resulted in different estimates of cure rates (28% vs. 66%, respectively), 

such that relative effectiveness versus other outcomes were also inconsistent. For example, 

compared with behavioral therapy alone, in the stress subgroup OR = 0.55 (95% CI 0.11 to 2.78) 

in contrast with the urge subgroup where OR = 4.41 (95% CI 1.44 to 13.5). However, this 

heterogeneity is largely driven by two small, discordant studies. In a study of 51 elderly women 

with urge UI, 56 percent of women had cure with combination transcutaneous electrical tibial 

nerve stimulation and Kegel exercises while 19 percent had cure with Kegel exercises alone (OR 

= 2.91; 95% CI 1.23 to 6.89).66 In contrast, in a study of 42 women (mean age 58 years) with 

stress UI, only 14 percent of women who received combination PFMT, biofeedback, and 

transvaginal electrical stimulation had cure while 52 percent of women who received electrical 

pudendal nerve stimulation alone had cure (OR = 0.27; 95% CI 0.09 to 0.84). Notably, though, 

this latter study compared two different forms of neuromodulation.72 Full results of the subgroup 

analyses are in Appendix H. 

Key Question 1: What are the benefits and harms of 
nonpharmacological treatments of UI in women, and how do 
they compare with each other? 

See the Key Points for the Overview of the Evidence Base for summaries of relative 

effectiveness (OR data) of the intervention categories for UI outcomes (cure, improvement, 

satisfaction). The Key Points for KQ 1 to 4 summarize data from the league tables (summary 

outcome rates) for these outcomes. 

Key Points 

 Trials evaluated 5 intervention categories (including sham or no intervention) and 38 specific 

interventions. Trials directly compared 7 of 10 possible comparisons of intervention 

categories, of which 3 were comparisons between active interventions (not sham or no 

treatment). Trials directly compared 50 of 703 possible comparisons of specific 

interventions, of which 30 were comparisons of active interventions.  

o Combination neuromodulation and behavioral therapy, neuromodulation alone, and 

behavioral therapy alone all had statistically significant better UI outcomes than no 

treatment; intravesical pressure release devices had nonsignificant, but similarly 

better UI outcomes as other nonpharmacological interventions.  

o Addition of behavioral therapy to neuromodulation resulted in better rates of 

improvement than neuromodulation alone. 

 71 studies reported on quality of life outcomes.  

o 15 nonpharmacological interventions (including combinations of interventions) were 

compared with sham or no interventions. Only combined TENS and PFMT and, 

separately, TENS alone were consistently found to have better quality of life than 

sham or no treatment (in at least 2 studies).  

o 8 nonpharmacological interventions were compared with each other. Home, 

supervised, or group PFMT was found to result in better quality of life than a more 
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basic PFMT regimen. Combined PFMT and biofeedback has been found to improve 

the daily activities quality of life, but not other quality of life domains, compared with 

PFMT alone. 

 58 studies reported on adverse events of nonpharmacological treatments.  

o Among interventions for which at least two studies reported any specific adverse 

event, no (undefined or nonmajor) adverse events were reported with bladder training 

(2 studies, 106 women), education (4 studies, 277 women), PFMT (21 studies, 1560 

women), combined PFMT and biofeedback (3 studies, 83 women), and combined 

PFMT, TENS, and biofeedback (2 studies, 107 women) (all low SoE).  

o Among 10 studies of TENS, 8 reported no adverse events in 396 women, but two 

reported any or any moderate adverse event in a total of 13 of 67 women (19%). 

Overall, adverse events were reported in 2.8% of 463 women receiving TENS 

(moderate SoE). 

 In 3 studies of TENS, 11% of women (n=217) reported urinary tract 

infections; however, within studies, these rates were similar to or lower than 

urinary tract infection rates on an anticholinergic (6%) or with BTX (35%). 

o In two studies of magnetic stimulation, 3 of 110 women total (2.7%) had undefined 

adverse events. 

Findings 

Cure  

Table 16 repeats data from Table 9 limited to nonpharmacological treatments (pertinent to 

this KQ) for ease of reference. It summarizes the mean cure rates of various intervention 

categories based on the network meta-analysis model. All active interventions were associated 

with better cure rates than sham or no treatment (K). On average, the point estimates for the cure 

rates are between 29 and 37 percent for the active treatments versus approximately 13 percent for 

sham or no treatment. The difference versus sham or no treatment was statistically significant for 

neuromodulation (G), behavioral therapy (H), and their combination (G+H) were associated with 

statistically significantly higher cure rates compared with sham or no treatment (K) (Table 8).  

With respect to cure, there were no statistically significant differences between categories of 

nonpharmacological interventions. From Table 8, the point estimates of the ORs between any 

two active nonpharmacological interventions are smaller than 1.42. However, the confidence 

intervals are broad and cannot exclude relatively large differences. For example, the OR for the 

comparison between combined neuromodulation and behavioral therapy (G+H) versus the 

intravesical pressure release device (J) was 1.42 (95% CI 0.40 to 5.07).  
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Table 16. Mean and forecasted cure rates for nonpharmacological intervention 
categories 
Intervention Category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Neuromodulation + behavioral therapy (G+H) 37.0 (23.4, 53.0) 37.0 (6.9, 82.4) 

Neuromodulation (G) 32.8 (24.0, 43.0) 32.8 (6.1, 78.6) 

Behavioral therapy (H) 30.7 (23.9, 38.5) 30.7 (5.7, 76.6) 

Intravesical pressure release (J) 29.2 (11.7, 56.2) 29.2 (4.1, 80.0) 

Sham/no treatment (K) 13.4 (10.0, 17.7) 13.4 (2.0, 53.2) 

This table is the subset of the nonpharmacological intervention category data from Table 9. 
 
Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the intervention with the 

outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future trials, or in 

similar settings, who will have the outcome. 

Improvement 

Table 17 repeats data from Table 11 limited to nonpharmacological treatments. It 

summarizes the mean improvement rates of various intervention categories based on the network 

meta-analysis model. All active interventions were associated with better improvement rates than 

sham or no treatment (K). On average, the point estimates for the improvement rates are between 

51 and 79 percent for the active treatments versus approximately 22 percent for sham or no 

treatment. The difference versus sham or no treatment was statistically significant for 

neuromodulation (G), behavioral therapy (H), and their combination (G+H) were associated with 

statistically significantly higher improvement rates compared with sham or no treatment (K) 

(Table 11).  

The combination of neuromodulation and behavioral therapy had statistically significantly 

higher rates of improvement (approximately 2.5 to 3.5 higher odds) compared with both 

neuromodulation alone (G) and behavioral therapy alone (H). The corresponding OR versus the 

intravesical device (J) was of similar magnitude (approximately 2.6) but was not statistically 

significant. From Table 11, the point estimates of the ORs between neuromodulation (G), 

behavioral therapy (H), and intravesical pressure release device (J) were bigger than 0.71 or 

smaller than 1.41, depending on the direction of the comparison. However, the confidence 

intervals are broad and cannot exclude relatively large differences.  
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Table 17. Mean and forecasted improvement rates for nonpharmacological 
intervention categories 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Neuromodulation + behavioral therapy (G+H) 78.6 (52.9, 92.3) 78.6 (21.9, 98.0) 

Behavioral therapy (H) 59.4 (48.7, 69.3) 59.4 (12.5, 93.7) 

Intravesical pressure release (J) 58.6 (19.3, 89.3) 58.6 ( 7.3, 96.2) 

Neuromodulation (G) 51.1 (38.9, 63.1) 51.1 ( 9.2, 91.5) 

Sham/no treatment (K) 22.3 (16.9, 28.9) 22.3 ( 2.8, 74.3) 

This table is the subset of the nonpharmacological intervention category data from Table 11. 
 
Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the intervention with the 

outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future trials, or in 

similar settings, who will have the outcome. 

Satisfaction  

Table 18 repeats data from Table 15 limited to nonpharmacological treatments. It 

summarizes the mean satisfaction rates of various intervention categories based on the network 

meta-analysis model. All active interventions were associated with better satisfaction rates than 

sham or no treatment (K). On average, the point estimates for the satisfaction rates ranged 

between 66 and 76 percent for the active treatments versus approximately 29 percent for sham or 

no treatment. The difference versus sham or no treatment was statistically significant for 

neuromodulation (G) and for behavioral therapy (H), but not for their combination (G+H), were 

associated with statistically significantly higher satisfaction rates compared with sham or no 

treatment (K) (Table 14).  

There were no statistically significant differences between the active nonpharmacological 

interventions. In Table 14, the point estimates of the ORs between neuromodulation (G), 

behavioral therapy (H), and their combination (G+H) were bigger than 0.62 or smaller than 1.61, 

depending on the direction of the comparison. However, the confidence intervals were broad and 

could not exclude relatively large differences.  

Table 18. Mean and forecasted satisfaction rates for nonpharmacological 
intervention categories  
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

    Behavioral therapy (H) 75.8 (57.0, 88.1) 75.8 (24.5, 96.8) 

    Neuromodulation (G) 69.4 (44.2, 86.7) 69.4 (17.8, 96.0) 

    Neuromodulation + behavioral therapy (G+H) 65.9 (19.0, 94.1) 65.9 ( 9.0, 97.4) 

    Sham/no treatment (K) 28.7 (15.0, 48.0) 28.7 ( 4.1, 79.4) 

This table is the subset of the nonpharmacological intervention category data from Table 15. 
 
Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the intervention with the 

outcome. 
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† The predicted percentage (with confidence interval) of women who receive the intervention in future trials, or in 
similar settings, who will have the outcome. 

 

Quality of Life  
Seventy-one studies reported on quality of life outcomes for the comparison of 

nonpharmacological interventions versus placebo or other nonpharmacological interventions.23, 

29, 34, 40, 43, 48, 51, 62, 66, 72, 74, 91, 95, 101, 105, 106, 110-164 The summary results are presented in Tables 19 

and 20. The table cells show the number of studies and the number of people (in parentheses), 

followed by the number of studies with statistically significant differences and which 

intervention was favored (in parentheses), and the number of studies with nonsignificant 

differences. Study-level details, including citations, are presented in Appendix E.  

Nonpharmacological Interventions Versus Sham or No Treatment 
Fifteen nonpharmacological interventions (including combinations of interventions) were 

compared with sham or no treatments in 33 studies (Table 19). Eighteen of these studies 

evaluated behavioral interventions, which included bladder training, education, PFMT, 

biofeedback, electroacupuncture, weight loss, and yoga, and combinations of these 

interventions.29, 48, 95, 101, 105, 106, 112, 122, 131, 132, 143, 152, 154-157, 160, 161 Ten studies evaluated 

neuromodulation (electric or magnetic stimulation),29, 34, 51, 91, 120, 126, 130, 135, 145, 153 three 

combinations of behavioral and neuromodulation,40, 156, 157 one an intravesical pressure release 

device,62 and one a periurethral bulking agent.34 The studies mostly analyzed daily activity, 

bother, general health, and mental health. 

 Across interventions, the effect of the nonpharmacological interventions on various aspects 

of quality of life was mixed. Among interventions compared by more than one study, only TENS 

(alone) and TENS combined with PFMT were found by all studies to be statistically significantly 

better than sham for any specific aspect of quality of life. TENS alone was found to result in 

better general health quality of life (4 studies)34, 91, 126, 130 and mental health quality of life (3 

studies).29, 34, 91 Combined TENS and PFMT were reported to significantly improve aspects of 

bother in two studies.156, 157 All interventions evaluated by more than one study were found to 

have a statistically significant improvement in at least one aspect of quality of life by at least one 

study. Furthermore, only two interventions for which any aspect of quality of life was evaluated 

were not found to result in better quality of life than sham: combined bladder training and PFMT 

and the intravesical pressure release device. However, the data for these interventions were 

sparse. The two studies evaluating these two interventions each reported on only a single aspect 

of quality of life. 
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Table 19. Quality of life outcomes for nonpharmacological interventions versus sham/no treatment 
Comparison Bother Daily Activities Distress General Health Mental Health Pain Sexual Health Sleep/Energy 

Behavioral vs. 
Placebo 

        

Bladder support  
vs. Sham 

1 (46): 1 sig Bladder 
support; 0 NS 

1 (46): 0 sig; 1 NS   1 (46): 1 sig 
Bladder 
support; 0 NS 

 1 (46): 0 sig; 1 
NS 

 

Bladder training, 
PFMT 
vs. Sham 

1 (108): 0 sig; 1 NS        

Education, bladder 
training, PFMT 
vs. Sham* 

1 (103): 0 sig; 1 NS 3 (279): 1 sig 
education, 
bladder training, 
PFMT; 2 NS* 

1 (45): 0 sig; 1 
NS 

1 (45): 0 sig; 1 NS 2 (148): 0 sig; 1 
NS 

1 (45): 0 
sig; 1 
NS 

  

Education, weight loss 
vs. Sham 

 1 (48): 1 sig 
education, weight 
loss; 0 NS 

1 (48): 1 sig 
education, 
weight loss; 
0 NS 

1 (48): 1 sig education, weight 
loss; 0 NS 

1 (48): 1 sig 
education, 
weight loss; 0 
NS 

   

Electroacupuncture 
vs. Sham† 

2 (102): 1 sig 
electroacupuncture; 1 
NS† 

       

PFMT 
vs. Sham 

4 (302): 2 sig PFMT; 2 
NS 

6 (481): 2 sig 
discordant in 
study 4 NS 

2 (42 + 247): 1 
sig PFMT; 1 
NS 

6 (454): 2 sig PFMT; 
discordant in study 
21962461; 22674639 2 NS 

  2 (160): 1 sig 
discordant in 
study 1 NS 

 

PFMT, biofeedback 
vs. Sham 

   1 (28): 1 sig discordant PFMT, 
biofeedback favored for 
some subscales, NS for 
others.  discordant PFMT, 
biofeedback favored for 
some subscales, NS for 
others. 0 NS 

1 (57): 1 PFMT, 
biofeedback; 0 
NS 

   

Yoga 
vs. Sham 

 1 (18): 0 sig; 1 NS 1 (18): 1 sig 
yoga; 0 NS 

     

Neuromodulation 
vs. Placebo 

        

Magnetic stimulation 
vs. Sham 

3 (114): 2 sig magnetic 
stimulation; 1 NS 

2 (121): 1 sig 
magnetic 
stimulation; 1 NS 

 1 (20): 0 sig; 1 NS 1 (20): 0 sig; 1 
NS 

  1 (20): 0 sig; 1 
NS 

TENS 
vs. Sham 

1 (161): 1 sig TENS; 0 
NS 

1 (27): 0 sig; 1 NS 1 (27): 0 sig; 1 
NS 

4 (310): 3 sig TENS; 1 sig 
discordant; 0 NS 

3 (292): 3 sig 
TENS; 0 NS 
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Comparison Bother Daily Activities Distress General Health Mental Health Pain Sexual Health Sleep/Energy 

Behavioral + 
Neuromodulation 
vs. Placebo 

        

TENS, PFMT 
vs. Sham 

2 (120): 1 sig TENS, 
PFMT; 1 sig 
discordant; 0 NS 

3 (182): 2 sig 
discordant; 1 NS 

      

TENS, PFMT, 
biofeedback 
vs. Sham 

 1 (30): 1 sig TENS, 
PFMT, 
biofeedback; 0 
NS 

      

Other 
vs. Placebo 

        

Intravesical pressure 
release device 
vs. Sham 

    1 (115): 0 sig; 1 
NS 

   

Abbreviations: MBSR=mindfulness based stress reduction; NS=non-significant; sig = statistically significant; PFMT=pelvic floor muscle training; TENS= 

transcutaneous electrical nerve stimulation. 

 

* Discordant across subitems of daily activities in Du Moulin 2007.143  

† Discordant electroacupuncture favored for some subscales, NS for others.  

‡ Differing positions, EMG vs cones. Results are given as number of studies (number of people): number of studies with significant difference (which intervention it 

favors) number of studies with nonsignificant difference.  
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Nonpharmacological Interventions Versus Other Nonpharmacological Interventions 
Eight nonpharmacological interventions (including combinations of interventions) were compared 

with other active interventions (Table 20). Thirty-two studies evaluated behavioral interventions versus 

other behavioral interventions (or combinations of behavioral interventions), including bladder training, 

education, PFMT, biofeedback, electroacupuncture, weight loss, and yoga.29, 43, 66, 72, 74, 110, 111, 113-115, 117-

119, 123-125, 127-129, 133, 134, 137-139, 144, 148, 151, 158, 159, 161-163 One study evaluated neuromodulation (electric 

stimulation) versus behavioral therapy,29 and five evaluated combinations of behavioral therapy and 

neuromodulation versus behavioral therapy alone.141, 149-151, 156 These studies mostly analyzed bother, 

daily activities, distress, general health, mental health, sexual health, and sleep/energy. 

Among interventions compared by more than one study, supervised PFMT was found to improve 

quality of life statistically significantly more than unsupervised PFMT or other specific types of exercise 

or physical therapy in two studies each for the domains of bother, daily activities, general health, and 

mental health. The other studies evaluating these comparisons reported nonsignificant differences.74, 110, 

114, 127, 133, 134, 138, 140, 142, 144, 161, 163 

Two studies reported statistically significant improvements in the daily activities domain with PFMT 

and biofeedback compared with PFMT alone.111, 151 However, seven studies either reported discordant or 

nonsignificant differences across all other domains for this comparison.29, 74, 113, 117, 128, 129, 162 
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Table 20. Quality of life outcomes for nonpharmacological treatments versus other nonpharmacological 
treatments 
Comparison Bother Daily Activities Distress General Health Mental 

Health 
Sexual Health Sleep/Energy 

Behavioral 
vs. Behavioral 

       

Bladder training, PFMT 
vs. Bladder training 

 1 (108): 1 sig bladder 
training, PFMT; 0 
NS 

1 (108): 1 sig bladder 
training, PFMT; 0 NS 

    

Bladder training, PFMT, 
biofeedback 
vs. Bladder training 

 1 (135): 1 sig bladder 
training, PFMT, 
biofeedback; 0 NS 

1 (135): 1 sig bladder 
training, PFMT, 
biofeedback; 0 NS 

    

Bladder training, PFMT, 
biofeedback 
vs. PFMT, biofeedback 

 1 (136): 0 sig; 1 NS 1 (136): 1 sig bladder 
training, PFMT, 
biofeedback; 0 NS 

    

Education, bladder training, 
PFMT 
vs. education, Bladder 
training, PFMT 

    1 (174): 0 
sig; 1 
NS 

  

Education, PFMT 
vs. PFMT 

 1 (63): 0 sig; 1 NS   1 (63): 0 
sig; 1 
NS 

  

Education, PFMT, Bladder 
training 
vs. Education  

 1 (55): 1 sig 
education, PFMT, 
bladder training; 0 
NS 

     

Education, PFMT, Bladder 
training, TENS 
vs. Bladder training, PFMT 

 1 (145): 0 sig; 1 NS      

Education, PFMT, Bladder 
training, TENS 
vs. education, Bladder 
training 

 1 (145): 1 sig 
education, PFMT, 
bladder training, 
TENS; 0 NS 

1 (145): 1 sig education, 
PFMT, bladder training, 
TENS; 0 NS 

    

Education, weight loss 
vs. Education 

  1 (163): 1 sig education; 0 
NS 

  1 (338): 0 sig; 1 NS  

MBSR 
vs. Yoga 

1 (30): 0 sig; 1 NS   1 (30): 0 sig; 1 NS    

PFMT 
vs. Bladder training 

    1 (81): 0 
sig; 1 
NS 

  

PFMT 
vs. Educatoin 

 1 (48): 0 sig; 1 NS 1 (48): 0 sig; 1 NS     

PFMT  
vs. PFMT*,† 

6 (433): 2 sig 
home/supervised PFMT, 
physiotherapy PFMT; 4 

5 (225): 2 sig 
individual, 
supervised PFMT; 

1 (27): 0 sig; 1 NS 3 (138): 2 sig group 
PFMT; stabilization 
exercise PFMT; 1 

4 (425): 2 
sig 
PFMT; 

1 (88): discordant -- one 
sexual health outcome 
sig, one NS discordant -- 

1 (60): 0 sig; 1 
NS 
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Comparison Bother Daily Activities Distress General Health Mental 
Health 

Sexual Health Sleep/Energy 

NS 2 NS* NS 2 NS one sexual health 
outcome sig, one NS† 

PFMT, biofeedback 
vs. Bladder training 

1 (137): 0 sig; 1 NS 1 (137): 1 sig bladder 
training, PFMT, 
biofeedback; 0 NS 

 1 (51): 0 sig; 1 NS 1 (51): 0 
sig; 1 
NS 

  

PFMT, biofeedback 
vs. PFMT 

3 (172): 1 sig discordant; 2 
NS 

2 (156): 2 sig PFMT, 
biofeedback; 0 NS 

 2 (46 + 22): 0 sig; 2 
NS 

3 (194): 0 
sig; 3 
NS 

  

PFMT, biofeedback 
vs. PFMT, biofeedback 

1 (60): 0 sig; 1 NS 1 (34): 0 sig; 1 NS   1 (60): 0 
sig; 1 
NS 

  

Neuromodulation 
vs. Behavioral 

       

PFMT, biofeedback 
vs. TENS 

    1 (57): 0 
sig; 1 
NS 

  

Behavioral + 
Neuromodulation 
vs. Behavioral 

       

education, PFMT, Bladder 
training, TENS 
vs. PFMT  

 1 (118): 1 sig 
education, PFMT, 
bladder training, 
TENS; 0 NS 

     

TENS, biofeedback 
vs. PFMT 

1 (60): 0 sig; 1 NS 1 (60): 1 sig 
discordant; 0 NS 

     

TENS, PFMT 
vs. Bladder training 

1 (52): 1 sig TENS, PFMT; 0 
NS 

      

TENS, PFMT 
vs. PFMT 

 1 (28): 0 sig; 1 NS      

TENS, PFMT, biofeedback 
vs. PFMT, biofeedback 

 1 (120): 0 sig; 1 NS    1 (120): 0 sig; 1 NS  

TENS, PFMT, biofeedback 
vs. Electroacupunture 

1 (42): 1 sig 
electroacupunture; 0 NS 

      

TENS, PFMT, biofeedback 
vs. TENS, PFMT, 
biofeedback‡ 

 2 (164): 1 sig TENS, 
PFMT, 
biofeedback; 1 NS‡ 

 1 (88): 0 sig; 1 NS    

Abbreviations: MBSR=mindfulness based stress reduction; NS=non-significant; sig = statistically significant; PFMT=pelvic floor muscle training; TENS= 
transcutaneous electrical nerve stimulation. 
 
* Discordant in de Oliveira Camargo 2009.138  
† Discordant in Ng 2008.144 Results are given as number of studies (number of people): number of studies with significant difference (which intervention it favors) 

number of studies with nonsignificant difference.  
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Adverse Events 
Fifty-one studies reported on adverse events in studies of nonpharmacological interventions.24, 26, 43, 

51, 59, 68, 93, 95, 105, 106, 108, 110, 113, 115, 117-119, 123, 124, 127, 129-132, 135, 136, 162-186 The results are presented in Tables 

21 and 22 (parts 1 and 2, respectively). For adverse events that were reported only by a single study 

(arm), the table cells show the percentage of people affected by the adverse event. Where more than one 

study arm reported on an adverse event, the cell gives the median and range of percentages (or just the 

range, if only two arms reported an adverse event). Detailed results are in Appendix F.  

In general, the percentages of women with adverse events were low, but reporting was sparse with 

only one or two studies reporting adverse events for most of the interventions. No specific adverse event 

(e.g., urinary tract infection, diarrhea, dry mouth) was reported in more than one study for any specific 

intervention (e.g., acupuncture, bladder support). The most commonly reported adverse event was the 

group nonmajor or undefined adverse event. In two studies of bladder training, four studies of education, 

and one of two studies of magnetic stimulation (with 50 women), no adverse events were reported. The 

other study of magnetic stimulation reported that 3 of 60 women (5%) had an undefined adverse event. 

In two studies of InterStim™ (a form of sacral neuromodulation), 1 of 284 women total (0.4%) had a 

“serious” adverse event (an implant site erosion). Small studies of bladder support (29 women) and 

electroacupuncture (40 women) also reported no serious adverse events. 

Among 10 studies of TENS, eight reported no adverse events in 396 women, but two reported any or 

any moderate adverse event in a total of 13 of 67 women (19%). Overall, adverse events were reported in 

2.8 percent of 463 women receiving TENS. In three studies of TENS, 11 percent of women (n=217) 

reported urinary tract infections; however, within studies, these rates were similar to or lower than 

urinary tract infection rates on an anticholinergic (6%) or with BTX (35%). 
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Table 21. Adverse events in nonpharmacological interventions, part 1 (acupuncture to mindfulness-based stress 
reduction) 

Adverse Event* Acupuncture Bladder 
Support 

Bladder 
Training 

Education Electro-acupuncture InterStim™ Magnetic 
Stimulation 

MBSR  

AE (undefined/ 
nonmajor) 

 0 [N=18 (1 
study)] 

0 [N=106 (2 
studies)] 

0 [N=277 (4 
studies)] 

0 [N=24 (1 study)] 46.7 [N=272 (1 
study)] 

0, 5 [N=110 (2 
studies)] 

0 [N=15 (1 
study)] 

AE, serious  0 [N=29 (1 
study)] 

  0 [N=40 (1 study)] 0, 0.4 [N=284 (2 
studies)] 

  

Allergic reaction         

Cardiac/chest Pain   2.4 [N=41 (1 
study)] 

     

CNS - confusion   6.3 [N=63 (1 
study)] 

     

D/C due to AE         

Device malfunction/revision      12.5 (4, 20.2) 
[N=1360 (1 study)] 

  

Dry mouth   34.9 [N=63 (1 
study)] 

     

Fatigue/drowsiness 8.3 [N=12 (1 
study)] 

   0 [N=40(1 study)]    

Gastrointestinal/ 
abdominal symptoms 

  22.2 [N=63 (1 
study)] 

     

Gastrointestinal/ 
abdominal symptoms 
(abdominal discomfort) 

     8.3 [N=12 (1 study)]   

Gastrointestinal/ 
abdominal symptoms 
(constipation) 

     8.3 [N=12 (1 study)]   

Gastrointestinal/ 
abdominal symptoms 
(diarrhea) 

     8.3 [N=12 (1 study)]   

Headache         

Hematuria         

Infection - implant      3.7 [N=1272 (1 
study)] 

  

Infection - UTI 8.3 [N=23 (1 
study)] 

3.4 [N=29 (1 
study)] 

      

Infection - yeast         

Localized reaction     5 [N=40 (1 study)]    
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Adverse Event* Acupuncture Bladder 
Support 

Bladder 
Training 

Education Electro-acupuncture InterStim™ Magnetic 
Stimulation 

MBSR  

Pain - bladder      8.3 [N=24 (1 study)]   

Pain - general/undefined  0 [N=18 (1 
study)] 

  2.5 [N=40 (1 study)] 8.3 [N=12 (1 study)]   

Pain - implant      12.5 [N=272 (1 
study)] 

  

Pain - needle site         

Pain - pelvic      8.3 [N=12 (1 study)]   

Pain, bladder         

Urinary retention/voiding 
dysfunction 

  6.3 [N=63 (1 
study)] 

     

Urinary retention/voiding 
dysfunction - dysuria 

        

Urinary retention/voiding 
dysfunction - urinary 
retention 

        

Vaginitis         

Visual AE   9.5 [N=63 (1 
study)] 

     

* Results are given as percent adverse events, median (min, max) [total number of participants (number of studies)].  

AE=adverse event, TENS=transcutaneous electrical nerve stimulation, PFMT=pelvic floor muscle training, MBSR=mindfulness-based stress reduction, D/C=discontinued, UTI=urinary tract infection, 

n=number, CNS=central nervous system. 
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Table 22. Adverse events in nonpharmacological interventions, part 2 (PFMT to yoga) 
Adverse Event* PFMT PFMT + 

Biofeedback 
PFMT + Bladder 
Training 

PFMT + Bladder 
Training + 
Biofeedback 

PFMT + TENS + 
Biofeedback 

PFMT + 
Weights 

TENS Weight 
Loss 

Yoga 

AE (undefined/ 
nonmajor) 

0 [N=1560 (21 
studies)] 

0 [N=83 (3 
studies)] 

0 [N=41 (1 study)] 0 [N=183 (1 
study)] 

0 [N=107 (2 
studies)] 

0 [N=15 (1 
study)] 

0 (0, 27.8) 
[N=484 (10 
studies) 

0 [N=189] 0 
[N=
15] 

AE, serious 0 [N=29 (1 
study)] 

        

Allergic reaction      2.9 [N=35 (1 
study)] 

   

D/C due to AE 0 [N=15 (1 
study)] 

        

Device malfunction/ 
revision 

      3.4 [N=174 (1 
study)] 

  

Dry mouth 0 [N=15 (1 
study)] 

     0 [N=18 (1 
study)] 

  

Fall/Injury       43 [N=21 (1 
study)] 

  

Gastrointestinal/ 
abdominal symptoms 

      0 [N=18 (1 
study)] 

  

Hematuria       0 [N=18 (1 
study)] 

  

Infection - UTI 10 [N=10 (1 
study)] 

     11.2 (10, 18.2) 
[N=217 (3 
studies)] 

  

Itching      2.9 [N=35 (1 
study)] 

   

Localized reaction      2.9 [N=35 (1 
study)] 

   

Pain - general/undefined      2.9 [N=35 (1 
study)] 

   

Pain - musculoskeletal 0.4 [N=250 (1 
study)] 

        

Pain - pelvic       11.1 [N=18 (1 
study)] 

  

Vaginal bleeding       5.6 [N=18 (1 
study)] 

  

Visual AE 0 [N=15 (1 
study)] 

        

*Results are given as percent adverse events, median (min, max) [total number of participants (number of studies)].  

AE=adverse event, TENS=transcutaneous electrical nerve stimulation, PFMT=pelvic floor muscle training, MBSR=mindfulness-based stress reduction, D/C=discontinued, UTI=urinary tract infection, 

n=number, CNS=central nervous system.
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Key Question 2: What are the benefits and harms of 
pharmacological treatments of UI in women, and how do they 
compare with each other? 
 Trials evaluated 7 intervention categories (including sham/no intervention) and 31 specific 

interventions. Trials directly compared 7 of 21 possible comparisons of intervention 

categories, of which 2 were comparisons between active interventions (not placebo, or no 

treatment). Trials directly compared 35 of 465 possible comparisons of specific 

interventions, of which 21 were comparisons of active interventions.  

o Onabotulinum toxin A (BTX), anticholinergics, hormones, and alpha agonists all had 

statistically significant better UI outcomes than no treatment; periurethral bulking 

agents and combination anticholinergics and hormones had nonsignificant, but 

similarly better UI outcomes as other pharmacological interventions. 

o Onabotulinum toxin A (BTX) resulted in better UI outcomes than other 

pharmacological interventions. 

 13 studies reported on quality of life outcomes.  

o 8 pharmacological interventions (including combinations of interventions) were 

compared with placebo or no interventions. Studies were discordant (within studies 

among different measures of quality of life) or inconsistent (across studies).  

o In 6 studies, overall anticholinergics improve quality of life compared with no 

treatment, but there was inconsistency both within and across studies regarding the 

relative effect of anticholinergics on various aspects of quality of life. 

o Other intervention categories were evaluated by only a single study each. 

o 7 studies compared 9 pharmacological interventions with each other. In most 

instances, no differences in quality of life were reported among interventions. 

 99 studies reported on adverse events of pharmacological treatments.  

o Serious adverse events (as defined by study authors) 

 The highest rate of serious adverse events occurred with periurethral bulking 

agents (4.7%, 3 studies, 362 women); these adverse events included erosion 

and need for surgical excision of the bulking agents 

 In 8 studies of anticholinergics, overall 2.4% of 2583 women had serious 

adverse events, although the adverse events were mostly undefined. 

 In 2 studies, 0.6% of 1390 women taking the alpha agonist duloxetine had 

(undefined) serious adverse events. 

 For comparison, in 11 studies, 1.2% of 2695 women taking placebo (or no 

treatment) had (mostly undefined) serious adverse events. 

o Dry mouth 

 Anticholinergics: 61 studies reported adverse events for anticholinergics. Dry 

mouth was the most commonly reported adverse event (median 24.2%). 

 Alpha agonists: 16 studies of the alpha agonist duloxetine reported dry mouth 

in a median of 12.9% of women. 

 Other pharmacological interventions: Dry mouth was reported between 0% 

and 31% of women with other drugs, including BTX (31%), vaginal estrogen 

(21%), pregabalin (10%), and mirabegron (0.7%).  

 Placebo: In 35 studies, a median of 4.2% of women had dry mouth with 

placebo treatment. In addition, for comparison, in one study 35% of women 
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receiving nonpharmacological intervention bladder training complained of dry 

mouth 

o Other adverse events 

 Alpha agonists: Other reported adverse events included nausea (23.0%, 16 

studies), insomnia (12.1%, 14 studies), constipation (10.7%, 15 studies), 

fatigue (10.3%, 14 studies), dizziness (median 9.7% in 15 studies), and 

headache (8.3%, 12 studies). 

 Onabotulinum toxin A (BTX): the most commonly reported adverse event in 

6 studies was urinary tract infection in a median of 35% of women (range 

3.9% to 54.5%). 3 studies reported urinary retention or voiding dysfunction in 

3.9%, 18.0%, and 25.5% of women. 

 Periurethral bulking: the most common adverse events were urinary tract 

infection (median 6.6%; range 1.3% to 23.8%) and urinary retention/voiding 

dysfunction (median 3.8%; range 0.9% to 9.5%). 

 

 

o  

Findings 

Cure 

Table 23 repeats data from Table 8 limited to pharmacological treatments. It summarizes the 

mean cure rates of various intervention categories based on the network meta-analysis model. All 

active interventions were associated with better cure rates than sham or no treatment (K). On 

average, the point estimates for the cure rates are between 15 and 45 percent for the active 

treatments versus approximately 13 percent for sham or no treatment. The difference versus 

sham or no treatment was statistically significant for anticholinergics (A) and bladder BTX (B), 

but not for the other intervention categories in Table 7.  

With respect to cure, bladder BTX was statistically significantly better than other active 

intervention categories, with ORs for cure ranging between 2.75 and 4.47 (Table 7). The ORs 

between any other two active intervention categories were statistically nonsignificant, and their 

point estimates were smaller than nonpharmacological interventions are smaller than 1.63 or 

bigger than 0.61, depending on the direction of the comparison. However, the confidence 

intervals are broad and cannot exclude relatively large differences.  
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Table 23. Mean and forecasted cure rates for pharmacological intervention 
categories 
Intervention Category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Onabotulinum toxin A (B) 44.9 (29.6, 61.3) 44.9 (9.3, 86.7) 

Anticholinergics (A) 22.9 (16.8, 30.5) 22.9 (3.8, 68.9) 

Hormones (C) 19.4 (11.0, 31.8) 19.4 (2.9, 65.8) 

Periurethral bulking (I) 17.1 (8.4, 31.8) 17.1 (2.4, 63.5) 

Alpha agonists (D) 15.4 (8.5, 26.5) 15.4 (2.2, 59.5) 

Placebo/no treatment (K) 13.4 (10.0, 17.7) 13.4 (2.0, 53.2) 

This table is the subset of the pharmacological intervention category data from Table 9. 
 
Abbreviation: CI=confidence interval 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Improvement 

Table 24 repeats data from Table 12 limited to pharmacological treatments. It summarizes 

the mean improvement rates for pharmacological intervention categories based on the network 

meta-analysis model. All active interventions were associated with better improvement rates than 

sham or no treatment (K). On average, the point estimates for the improvement rates are between 

30 and 66 percent for the active treatments versus approximately 22 percent for sham or no 

treatment. The difference versus sham or no treatment (K) was statistically significant for 

anticholinergics (A), bladder BTX (B), and alpha agonists (D) (Table 11).  

In terms of comparisons among active interventions, bladder BTX (B) was statistically 

significantly better that hormones (C) with an OR of 4.56 (95% CI 1.15 to 18.1). However, in 

pairwise comparisons, while bladder BTX (B) was favored over other active intervention 

categories, no statistically significant differences were found. There were no other statistically 

significant differences between the active pharmacological intervention categories (Table 11). 

However, the confidence intervals are broad and cannot exclude relatively large differences.  
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Table 24. Mean and forecasted improvement rates for pharmacological 
intervention categories 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Onabotulinum toxin A (B) 66.4 (40.3, 85.2) 66.4 (13.6, 96.1) 

Anticholinergics (A) 47.5 (34.8, 60.5) 47.5 ( 8.0, 90.4) 

Periurethral bulking (I) 41.9 (11.5, 79.9) 41.9 ( 4.0, 92.6) 

Anticholinergics + hormones (A+C) 39.4 ( 8.5, 82.0) 39.4 ( 3.1, 92.9) 

Alpha agonists (D) 37.9 (24.0, 54.1) 37.9 ( 5.4, 86.8) 

Hormones (C) 30.1 (14.8, 51.6) 30.1 ( 3.5, 83.4) 

Placebo/no treatment (K) 22.3 (16.9, 28.9) 22.3 ( 2.8, 74.3) 

This table is the subset of the pharmacological intervention category data from Table 12. 
 
Abbreviation: CI=confidence interval 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Satisfaction  

Table 25 repeats data from Table 14 limited to pharmacological treatments. It summarizes 

the mean satisfaction rates of various intervention categories based on the network meta-analysis 

model. Anticholinergics (A) and bladder BTX (B) were associated with statistically significantly 

higher satisfaction rates (anticholinergics 51.0%, 95% CI 31.6 to 70.1; BTX 75.8%, 95% CI 50.8 

to 90.5) compared with placebo (K) (28.7%, 95% CI 15.0 to 48.0). The corresponding ORs 

versus placebo were 2.58 (95% CI 1.88 to 3.54) and 7.77 (95% CI 2.95 to 20.5) (Table 14). 

Bladder BTX (B) was associated with better satisfaction rates compared with 

anticholinergics (A), with an OR of 3.02 (95% CI 1.13 to 8.03) (Table 14).  

Table 25. Mean and forecasted satisfaction rates for pharmacological intervention 
categories  
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

    Onabotulinum toxin A (B) 75.8 (50.8, 90.5)* 75.8 (22.6, 97.1) 

    Anticholinergics (A) 51.0 (31.6, 70.1)* 51.0 ( 9.9, 90.8) 

    Placebo/no treatment (K) 28.7 (15.0, 48.0) 28.7 ( 4.1, 79.4) 

This table is a subset of the pharmacological intervention category data from Table 14. 
 
Abbreviation: CI=confidence interval 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 
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Quality of Life  
Thirteen RCTs reported on quality of life outcomes in pharmacological interventions versus 

placebo.34, 42, 61, 84, 109, 152, 187-193 Results are given in Table 26 and Appendix E. The table cells 

show the number of studies and the number of people (in parentheses), followed by the number 

of studies with statistically significant differences and which intervention it favors (in 

parentheses), and the number of studies with nonsignificant differences. Study-level details are 

given in Appendix E. The studies evaluated several quality of life domains, as categorized across 

the columns of the tables: bother, daily activities, distress, general health, mental health, and 

sleep/energy.  

Eight pharmacological interventions were compared with placebo interventions (Table 26). 

Six studies evaluated anticholinergic medications,109, 152, 188, 190-193 two bladder BTX,42, 188 and 

one each estrogen,187 an alpha agonist,84and an antiepileptic (pregabalin).189 Across 

interventions, the effects of the pharmacological interventions on various aspects of quality of 

life were mixed. Only two specific interventions were compared in more than one study, and 

none in more than two. 

When anticholinergic medications were evaluated as a single group, four studies evaluated 

bother,109, 152, 191, 193 and four studies evaluated daily activities.109, 152, 190, 192 When these studies 

were significant they favored the anticholinergic medication over placebo,109, 192 though most 

were not significant and two gave discordant results.84, 190 
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Table 26. Quality of life outcomes for pharmacological interventions versus 
placebo/no treatment 
Comparison Bother Daily 

Activities 
Distress General Health Mental Health Sleep/Energy 

Anticholinergic 
vs. Placebo 

      

Fesoterodine 
vs. Placebo 

1 (604): 1 
(fesoterodin
e) 0 NS 

     

Oxybutynin 
vs. Placebo 

1 (98): 0 1 NS 2 (450): 
discordant 
1 NS 

1 (253): 1 
(oxybutynin
) 0 NS 

1 (352): discordant  
NS 

1 (98): 0 1 NS  

Solifenacin 
vs. Placebo 

 1 (157): 1 
(solifenacin
) 0 NS 

1 (157): 1 
(solifenacin
) 0 NS 

   

Tolterodine 
vs. Placebo 

2 (429): 1 
(tolterodine) 
1 NS 

1 (413): 1 
(tolterodine
) 0 NS 

 1 (413): 1 
(tolterodine) 0 
NS 

1 (413): 1 
(tolterodine) 0 
NS 

1 (413): 1 
(tolterodine) 
0 NS 

Onabotulinum Toxin 
A 
vs. Placebo 

      

Onabotulinum Toxin A 
vs. Placebo 

 1 (21): 0 1 NS 1 (21): 0 1 NS 1 (268): 1 (BTX 
doses 100 units, 
150 units, 200 
units, 300 units) 
0 NS 

1 (268): 1 (BTX 
doses 100 units, 
150 units, 200 
units, 300 units) 
0 NS 

 

Hormonal Therapy 
vs. Placebo 

      

Estrogen, Transdermal 
vs. Placebo 

   1 (186): 0 1 NS   

Alpha agonist 
vs. Placebo 

      

Duloxetine 
vs. Placebo 

1 (2758): 1 
(duloxetine) 
0 NS 

1 (2758): 1 
(duloxetine
) 0 NS 

 1 (2758): 1 
(duloxetine) 1 
NS 

1 (2758): 1 
(duloxetine) 0 
NS 

1 (2758): 0 0 
NS 

Other drug 
vs. Placebo 

      

Pregabalin 
(antiepileptic) 
vs. Placebo 

1 (178): 1 
(pregabalin) 
0 NS 

     

Polydimethylsiloxane 
(bulking agent) 
vs. Sham 

    1 (196): 0 sig; 1 NS  

Results are given as number of studies (number of people): number of studies with significant difference (which 
intervention it favors) number of studies with nonsignificant difference.  

Abbreviation: NS=nonsignificant. 

Nine pharmacological interventions were compared with other pharmacological interventions 

(Table 27). Three studies evaluated either different anticholinergics194, 195 or different doses of 

the same medication.188 None found a significant difference in any aspect of quality of life. A 

single study evaluated an anticholinergic compared with onabotulinum toxin a and reported a 

nonsignificant difference.69 One evaluated an anticholinergic compared with vaginal estrogen 

and reported no significant difference;196 another reported no significant difference in a 

comparison of an anticholingeric alone compared with an anticholengeric plus vaginal 
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estrogen.197 One study reported a significant advantage of the antiepileptic pregabalin over 

tolterodine in the bother domain, but the same study found no significant difference between 

pregabalin versus pregabalin plus tolterodine.189 

Table 27. Quality of life outcomes for pharmacological versus pharmacological 
interventions 
Comparison Bother Daily Activities Distress General 

Health 
Mental 
Health 

Sleep/Energy 

Anticholinergic vs. 
Anticholinergic 

      

Oxybutynin vs. Tolterodine 1 (90): 0 sig 1 NS 1 (90): 0 sig 1 NS     

Oxybutynin vs. Tropsium 
chloride 

1 (90): 0 sig 1 NS 1 (90): 0 sig 1 NS     

Oxybutynin 2.6 mg vs. 
Oxybutynin 6 mg 

 1 (245): 1 sig 
(oxybutynin 6 
mg) 0 NS 

    

Solifenacin vs. Darifenacin  1 (76): 1 sig 
discordant 0 
NS 

1 (76): 1 sig 
discordant 0 
NS 

   

Anticholinergic vs. 
Onabotulinum Toxin A 

      

Solifenacin vs. Onabotulinum 
Toxin A 

1 (247): 0 sig 1 NS      

Anticholinergic vs. 
Hormonal Therapy 

      

Oxybutynin vs. Vaginal 
estrogen 

 1 (59): 0 sig 1 NS 1 (59): 0 sig 1 
NS 

   

Anticholinergic vs. 
Anticholinergic & 
Hormonal Therapy 

      

Fesoterodine vs Fesoterodine, 
vaginal estrogen 

1 (18): 0 sig 1 NS      

Anticholinergic vs. Anti-
epileptic 

      

Tolterodine vs. Pregabalin  1 (178): 1 sig 
(pregabalin) 0 
NS 

     

Tolterodine + pregabalin vs. 
Pregabalin 

1 (178): 0 sig 1 NS      

Results are given as number of studies (number of people): number of studies with significant difference (which 
intervention it favors) number of studies with nonsignificant difference.  

Abbreviations: NS = nonsignificant, sig = statistically significant. 

Adverse Events 
One hundred five studies reported on adverse events in drugs.24, 26, 34, 35, 43, 51, 56-60, 64, 68, 69, 79, 83, 

84, 90, 92, 95-97, 99, 103, 105, 106, 108, 130, 132, 135, 165-167, 176, 184, 185, 188, 189, 191, 193-258 Results for 

anticholinergics are given in Table 28, and results for all other drugs, as well as for placebo arms, 

are given in Table 29. The table cells show the percentage of people affected by the adverse 

event if only a single study arm reported the event. Where more than one study arm reported on 

an adverse event, the cell gives the median and range of percentages (or just the range, if only 

two arms reported an adverse event). Detailed results are in Appendix F. Sixty-one studies 

evaluated adverse events in anticholinergics,26, 35, 43, 57, 59, 60, 64, 69, 92, 96, 103, 108, 188, 189, 191, 193-211, 214-

217, 219, 221-223, 225, 228-232, 234, 235, 240, 241, 243-248, 251-253 but with the exception of oxybutynin and 

tolterodine, each specific adverse event was evaluated in between one and three studies.  
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For most pharmacological interventions, serious adverse events (as described by authors) 

were rare or did not occur; although few studies defined serious adverse events. However, with 

periurethral bulking agents, 4.7 percent of 362 women (in three studies) had serious adverse 

events including erosion and need for surgical excision of the bulking agents. In eight studies of 

anticholinergics, overall 2.4 percent of 2583 women had serious adverse events, although the 

adverse events were mostly undefined. In two studies, 0.6 percent of 1390 women taking the 

alpha agonist duloxetine had (undefined) serious adverse events. By comparison, in 11 studies, 

1.2 percent of 2695 women taking placebo (or no treatment) had (mostly undefined) serious 

adverse events. 

The most commonly reported adverse event across interventions was dry mouth. The median 

percentage of women reporting dry mouth in studies of anticholinergic medications was 24.2 

percent; oxybutynin was evaluated in the most studies (25) with a median of 39.5% (range 0 to 

100).26, 35, 57, 103, 188, 194, 196, 199, 200, 202, 203, 205, 208, 215, 216, 219, 222, 223, 225, 229, 232, 235, 246, 253 A single study 

each evaluated dry mouth in beta agonist (0.7%),249 BTX (30.8%),69 estrogen (21.4%),196 and 

antiepileptic medications (10.5%).189 Sixteen studies evaluated dry mouth for duloxetine, an 

alpha agonist, and found a median of 12.9 percent (range 1.5 to 21.8). Placebo arms had a 

median of 4.2 percent across 35 studies (range 0 to 86.2).26, 35, 56-58, 60, 64, 83, 84, 90, 96, 97, 99, 103, 188, 189, 

199, 200, 205, 207, 211-213, 218, 220, 222, 224, 226-229, 233, 244, 245 By comparison, in non-pharmaceutical 

treatments including PFMT and/or bladder training, dry mouth was reported in three studies with 

median rates that ranged from 0 to 34.9 percent.26, 108, 173 

Among the other active drugs (see Table 29), duloxetine, an alpha agonist, was evaluated in 

the largest number of studies (17).56, 58, 83, 84, 90, 97, 99, 212, 213, 218, 220, 224, 226, 227, 233, 239, 242 In addition 

to dry mouth, discussed above, dizziness (9.7% 15 studies), gastrointenstinal upset, specifically 

constipation (10.7%; 15 studies) and nausea (23.0%; 16 studies), fatigue (10.3%, 14 studies), 

headache (8.3%; 12 studies), and insomnia (12.1%; 14 studies) were all reported in more than ten 

studies. 

Only six studies reported on adverse events in bladder BTX.24, 42, 69, 79, 236, 250 All six reported 

on urinary tract infections (UTI). The percentage of women reporting UTI ranged from 3.9 to 

54.5 percent, with a median of 35 percent.24, 42, 69, 79, 236, 250 This compares to a reported 

percentage of 1.5 percent for mirabegron, between 1.4 and 23 percent for various 

anticholinergics, and 4.3 percent in placebo arms. Three studies reported on urine 

retention/voiding dysfunction, with a median of 18.0 percent of women reporting it (range 3.9% 

to 25.5%). The most commonly reported adverse events for these periutherial bulking agents 

were urinary tract infection in five studies (median 6.6%; range 1.3% to 23.8%)34, 184, 254, 258, 259 

and urinary retention/voiding dysfunction in seven studies (median 3.8%; range 0.9% to 9.5%).34, 

184, 254-258. All other single and combination medications were evaluated in only one or two 

studies each. 
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Table 28. Adverse events reported for anticholinergics  
Adverse Event* Darifenacin Fesoterodine Flavoxate Oxybutynin Propiverine Solifenacin Tolterodine Trospium 

AE (undefined/nonmajor)  49.6 (36.6, 58.2) 
[N=862 (2 studies)] 

 16.4 (0.8, 92.3) 
[N=1791 (7 studies)] 

63.7 [N=146 
(1 study)] 

27.8 (0, 69.3) 
[N=351 (3 
studies)] 

53.1 (14.3, 78) 
[N=1432 (8 
studies)] 

8.8 (3.5, 47.1) 
[N=845 (2 
studies)] 

AE, serious  1.9, 5.9 [N=985 (2 
studies)] 

 5.8 [N=121 (1 
study)] 

 0 [N=127 (1 
study)] 

1.4 (0, 3.3) 
[N=1350 (4 
studies)] 

 

AE, treatment related    62.2, 65.3 (1 study)] 
[N=290] 

   28.5 [N=484 (1 
study)] 

Allergic reaction  0.8 [N=498 (1 
study)] 

 6.7 [N=30 (1 study)]   0 [N=30 (1 study)] 6.7 [N=30 (1 
study)] 

Cardiac/chest Pain  0.6 [N=498 (1 
study)] 

 1.2 (0,13.2) [N=587 
(4 studies)] 

 0.8 [N=127 (1 
study)] 

2.9 [N=34 (1 
study)] 

 

CNS - confusion    0 (0, 7.7) [N=238 (3 
studies)] 

  0 (0, 10.5) [N=468 
(2 studies)] 

 

CNS - confusion - lack of 
concentration 

21.6 [N=37 (1 
study)] 

    20 [N=40 (1 
study)] 

  

CNS - confusion - memory 
problems 

24.3 [N=37 (1 
study)] 

    25 [N=40] (1 
study)] 

  

CNS - confusion - Mental 
confusion and/or status 
changes 

     0.8 [N=127 (1 
study)] 

  

CNS - dizziness 0 (0, 10.8) [N=159 
(2 studies)] 

1 (0.6, 1.5) [N=1943 
(3 studies)] 

 3.3 (0, 42.6) 
[N=2545 (13 
studies)] 

 17.5 [N=40 (1 
study)] 

1.8 (0, 16.7) 
[N=3616 (11 
studies)] 

1.2, 20 [N=858 (2 
studies)] 

CNS - general/undefined    9 [N=391 (1 study)]   8.3, 32 [N=508 (2 
studies)] 

 

CNS - hypertonia    0.5 [N=391 (1 
study)] 

    

Cough  1.6 (1.1, 1.6) 
[N=1384 (2 studies)] 

 11.5 [N=26 (1 
study)] 

  2.2 [N=227 (1 
study)] 

 

D/C due to AE 1.6 (0, 10.5) [N=141 
(2 studies)] 

25 [N=12 (1 study)]  6.7 (3.2, 31.6) 
[N=743 (6 studies)] 

  4.6 (2.5, 8) 
[N=977 (5 
studies)] 

5 (4, 6.4) [N=1062 
(2 studies)] 

Dry eye/mucosa  2.2 (0.6, 4.2) 
[N=1943 (3 studies)] 

 (0, 1) [N=92 (2 
studies)] 

 16.5 [N=127 (1 
study)] 

1.9 (0.3, 3.8) 
[N=1441 (4 
studies)] 

1.9 [N=484 (1 
study)] 

Dry mouth 34.4 (13.1, 48.6) 
[N=159 (2 studies)] 

15 (0.4, 54.5) 
[N=4610 (5 studies)] 

2 [N=50 (1 
study)] 

34.2 (0, 100) 
[N=5505 (25 
studies)] 

52.7 [N=146 
(1 study)] 

29.6 [N=415 (4 
studies)] 

23.3 (2, 74.5) 
[N=3412 (16 
studies)] 

24.2 (1.9, 52.9) 
[N=3015 (5 
studies)] 

Dry skin       (0.4, 0.5) [N=924 
(2 studies)] 

1 [N=484 (1 
study)] 

Fall/Injury    3.8 [N=26 (1 study)]     
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Adverse Event* Darifenacin Fesoterodine Flavoxate Oxybutynin Propiverine Solifenacin Tolterodine Trospium 

Fatigue/drowsiness  0.4 (0.2, 1.2) 
[N=1445 (2 studies)] 

4 [N=50 (1 
study)] 

3.3 (0, 44.7) 
[N=1458 (10 
studies)] 

 2.8 [N=72 (1 
study)] 

2 2.3 (0, 16.7) 
[N=2640 (7 
studies)] 

20 [N=30 (1 
study)] 

Fever    26.7 [N=30 (1 
study)] 

 10.2 [N=127 (1 
study)] 

20 [N=30 (1 
study)] 

20 [N=30 (1 
study)] 

Gastrointestinal/abdominal 
symptoms 

21.3 (9.8, 21.6) 
[N=159 (2 studies)] 

   4.1 [N=146 
(1 study)] 

4.2 [N=72 (1 
study)] 

  

Gastrointestinal 
/abdominal symptoms - 
abdominal distension 

       1.2 [N=484 (1 
study)] 

Gastrointestinal/abdominal 
symptoms - abdominal 
pain 

 0.8 [N=498 (1 
study)] 

6 [N=50 (1 
study)] 

2 (1.1, 3.8) [N=546 
(4 studies)] 

  3.1 (1, 6.2) [N=2304 
(5 studies)] 

1.4 [N=484 (1 
study)] 

Gastrointestinal/abdominal 
symptoms - Anorexia 

   0 [N=26 (1 study)]     

Gastrointestinal/abdominal 
symptoms - constipation 

 4.6 (0, 9.1) [N=2667 
(5 studies)] 

2 [N=50 (1 
study)] 

8.6 (0.8, 50) 
[N=2958 (18 
studies)] 

 15 (6.9, 28.3) 
[N=654 (4 
studies)] 

5.8 (1, 40.9) 
[N=4984 (14 
studies)] 

7.4 (0.1, 33.3) 
[N=1359 (4 
studies)] 

Gastrointestinal/abdominal 
symptoms - Diarrhea 

 1.6 (1.3, 10) 
[N=1426 (3 studies)] 

 3.4 (0.1, 9.4) 
[N=1480 (3 
studies)] 

 11 [N=127 (1 
study)] 

4.1 (1.3, 11.8) 
[N=2686 (8 studies)] 

1 [N=828 (1 
study)] 

Gastrointestinal/abdominal 
symptoms - dyspepsia 

 0.6 [N=498 (1 
study)] 

 4.2 (0, 6.3) [N=1155 
(3 studies)] 

  3.1 (0.8, 14.3) 
[N=2589 (5 studies)] 

1.1, 1.2 [N=1312 
(2 studies)] 

Gastrointestinal/abdominal 
symptoms - flatulence 

      1.9, 2 [N=924 (2 
studies)] 

 

Gastrointestinal/abdominal 
symptoms - gastric distress 

   11.1 [N=63 (1 
study)] 

    

Gastrointestinal/abdominal 
symptoms - GI disorder 

      1 [N=104 (1 study)]  

Gastrointestinal/abdominal 
symptoms - heartburn 

 0.8 [N=498 (1 
study)] 

 57.1 [N=28 (1 
study)] 

    

Gastrointestinal/abdominal 
symptoms - nausea 

 0.7 (0, 2.4) [N=3479 
(3 studies)] 

2 [N=50 (1 
study)] 

6.3 (0, 26.3) 
[N=2504 (14 
studies)] 

4.1 [N=146 
(1 study)] 

 1.8 (0, 8.8) [N=3244 
(9 studies)] 

1.1, 1.4 [N=1312 
(2 studies)] 

Gastrointestinal/abdominal 
symptoms - vomiting 

  2 [N=50 (1 
study)] 

2.1 (0, 3.8) [N=470 
(3 studies)] 

2.1 [N=146 
(1 study)] 

4.7 [N=127 (1 
study)] 

3 (0, 5.9) [N=358 (2 
studies)] 

 

Headache 8.1 [N=37  (1 
study)] 

4.4 (1.4, 22.7) 
[N=1985 (4 studies)] 

 4 4 (0, 32.3) 
[N=1165 (8 
studies)] 

 0, 12.5 [N=167 (2 
studies)] 

5.2 (1, 16.7) 
[N=4431 (13 
studies)] 

1.4, 3.3 [N=514 (2 
studies)] 

Hematuria  0.8 [N=498 (1 
study)] 

   7.9 [N=127 (1 
study)] 

 5.9 [N=17 (1 
study)] 

Infection - kidney  0.6 [N=498 (1 
study)] 

      

Infection - URI  2.3 (1.6, 3.3) 
[N=2377 (3 studies)] 

 0.7, 2.1 [N=290 (1 
study)] 

 0.8 [N=127 (1 
study)] 

1.9 (0.5, 14.7) 
[N=2321 (6 studies)] 

 

Infection - UTI  5.3 (4.1, 5.6) 
[N=1384 (2 studies)] 

 9.1 (7.2, 11.6) 
[N=470 (2 studies) 

 22.8 [N=127 (1 
study)] 

3.2 (0.4, 5.9) 
[N=2629 (6 studies)] 

1.4, 5.9 [N=501 (2 
studies)] 
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Adverse Event* Darifenacin Fesoterodine Flavoxate Oxybutynin Propiverine Solifenacin Tolterodine Trospium 

Infection - yeast    2.1, 4.1 [N=290 (1 
study)] 

    

Itching    13.5 (13, 17.1) 
[N=503 (2 studies)] 

    

Liver function tests, abnormal    0, 2 [N=290 (1 
study)] 

    

Localized reaction    21.5 [N=121 (1 
study)] 

  4.9 [N=123 (1 
study)] 

 

Musculoskeletal AE  0.6 [N=498 (1 
study)] 

      

Oral ulcers    16.7 [N=48 (1 
study)] 

    

Pain - general/undefined    1.6 [N=63 (1 study)]     

Pain - musculoskeletal  1.4 (0.6, 1.8) 
[N=1882 (2 studies)] 

 0.7, 2.1 [N=290 (1 
study)] 

 2.4 [N=127 (1 
study)] 

0.4, 2.4 [N=269 (2 
studies)] 

 

Pain - needle site      18.1 [N=127 (1 
study)] 

  

Pain - pelvic    0, 2.1 [N=290 (1 
study)] 

   0 [N=17 (1 study)] 

Pain, bladder    1.6 [N=63 (1 study)]     

Peripheral edema   4 [N=50 (1 
study)] 

5 [N=180 (1 study)]   2.6 [N=193 (1 
study)] 

 

Psychological - anxiety    0 (0, 28.3) [N=481 
(4 studies)] 

  1.1 (0, 4.8) [N=324 
(1 study)] 

 

Psychological - depression    0, 1.3 [N=454 (2 
studies)] 

  0.8 [N=399 (1 
study)] 

 

Rash   2 [N=50 (1 
study)] 

4.6 (2, 37.5) [N=627 
(5 studies)] 

 1.4, 3.9 [N=199 (2 
studies) 

  

Salivation, excessive       2.3 [N=129 (1 
study)] 

 

Shortness of breath  0.6 [N=498 (1 
study)] 

      

Sleep disorder 18.9 [N=37  (1 
study)] 

  1 (0, 50) [N=783 (4 
studies)] 

 22.5 [N=40 (1 
study)] 

1.7 (0, 3.3) [N=1879 
(6 studies)] 

6.7 [N=30 (1 
study)] 

Urinary retention/voiding 
dysfunction 

 0 [N=42 (1 study)]  3.9 (0, 34.2) 
[N=1381 (8 
studies)] 

  1.1 (0, 4.8) [N=324 
(1 study)] 

 

Vaginal bleeding    1.4, 4.1 [N=290 (1 
study)] 

   0 [N=17 (1 study)] 

Vaginitis    3.5 (3.2, 4.8) 
[N=321 (2 studies)] 

    

Visual AE 0 (0, 24.3) 
[N=159 (2 
studies)] 

 2 [N=50 (1 
study)] 

13.3 (0, 50) 
[N=1454 (14 
studies)] 

26.7 [N=146 
(1 study)] 

1.4, 25 [N=112 (2 
studies) 

1 (0, 13.3) [N=1592 
(5 studies)] 

20 [N=30 (1 
study)] 
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Adverse Event* Darifenacin Fesoterodine Flavoxate Oxybutynin Propiverine Solifenacin Tolterodine Trospium 

Weight gain  0.6 [N=498 (1 
study)] 

 1.6 [N=63 (1 study)]     

* Results are given as percent adverse events, median (min, max) [total number of participants (number of studies)].  

Abbreviations: AE=adverse event, D/C=discontinued, UTI=urinary tract infection, N=number, CNS=central nervous system. 
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Table 29. Adverse events reported for drugs other than anticholinergics 
Adverse Event* Duloxetine Onabotulinum 

toxin A 
Pregabalin Mirabegron Vaginal 

Estrogen 
Pregabalin + 
Tolterodine 

Fesoterodine + 
Vaginal 
Estrogen 

Placebo/ 
No Treatment 

Periurethral 
Bulking 

AE (undefined/ 
nonmajor) 

76.2 (1.7, 90.9) 
[N=13445 (11 
studies)] 

79.3 (73.3, 84.6) 
[N=388 (2 
studies)] 

 7.9 [N=76 (1 
study)] 

0 [N=208 
(1 
study)] 

  18.6 (0, 76.7) 
[N=13082 (31 
studies)] 

11.9 (0.1, 67.8) 
[N=8136 (5 
studies)] 

AE, serious 0, 0.7 [N=1390 
(2 studies)] 

3.3 [N=120 (1 
study)] 

0 [N=105 (1 
study)] 

  0 [N=207 (1 
study)] 

 0.4 (0, 3.6) 
[N=2695 (11 
studies)] 

3 (1.6, 3.8) [N=362 
(3 studies)] 

AE, treatment 
related 

48.3 [N=1378 (1 
study)] 

37.5 (30.4, 40) 
[N=268 (1 
study)] 

     33.3 (16.4, 48.4) 
[N=2040 (3 
studies)] 

 

Allergic reaction         0.6 [N=312 (1 
study)] 

Anorgasmia 1.4, 3.3 
[N=1111 (2 
studies)] 

      0 [N=1108 (2 
studies)] 

 

Cardiac/chest Pain  0, 9.1 [N=131 (2 
studies)] 

 1.3, 4.1 
[N=343 (2 
studies)] 

   0 [N=227 (4 
studies)] 

 

CNS - confusion  2.5 [N=120 (1 
study)] 

     4.2, 11.3 [N=86 (2 
studies)] 

 

CNS - dizziness 9.7 (2.2, 18.3) 
[N=19543 (15 
studies)] 

 10.5 [N=105 
(1 study)] 

  4.9, 5.7 
[N=207 (1 
study)] 

 2.4 (0, 9.8) 
[N=14709 (25 
studies)] 

 

CNS - general/ 
undefined 

       22 [N=56 (1 study)]  

CNS - tremor 2 [N=1378 (1 
study)] 

      0.3 [N=1380 (1 
study)] 

 

CNS - vertigo   1.9 [N=105 
(1 study)] 

  2 [N=207 (1 
study)] 

   

Cough        0.7, 12.5 [N=454 
(2 studies)] 

 

D/C due to AE 16.2 (14.7, 32.7) 
[N=1929 (5 
studies)] 

    3.9, 4.8 
[N=207 (1 
study)] 

18.2 [N=1108 (1 
study)] 

33.6 (0, 6.6) 
[N=3393 (10 
studies)] 

1.7 (0.7, 3.5) 
[N=479 (2 
studies)] 

Death        1.6 [N=64 (1 
study)] 

 

Dry eye/mucosa  24.2 [N=120 (1 
study)] 

     0.1 (0, 2) [N=2160 
(6 studies)] 

 

Dry mouth 12.9 (1.5, 21.8) 
[N=19696 (16 
studies)] 

30.8 [N=120 (1 
study)] 

10.5 [N=105 
(1 study)] 

0.7 [N=267 (1 
study)] 

21.4 [N=28 
(1 
study)] 

7.8, 13.3 
[N=207 (1 
study)] 

 4 (0, 86.2) 
[N=15668 (34 
studies)] 

 

Dry skin        3 (0.2, 41.4) 
[N=1549 (5 
studies)] 
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Adverse Event* Duloxetine Onabotulinum 
toxin A 

Pregabalin Mirabegron Vaginal 
Estrogen 

Pregabalin + 
Tolterodine 

Fesoterodine + 
Vaginal 
Estrogen 

Placebo/ 
No Treatment 

Periurethral 
Bulking 

Fall/Injury        8.3 [N=24 (1 
study)] 

 

Fatigue/drowsiness        1.5 (0, 11.1) 
[N=21293 (26 
studies)] 

 

Fatigue/drowsiness 
- asthenia 

3.5 (0.7, 5.8) 
[N=2500 (4 
studies)] 

        

Fatigue/drowsiness 
- fatigue 

10.3, (1.6, 20.1) 
[N=19456 (14 
studies)] 

 4.8 [N=105 
(1 study)] 

  2 [N=207 (1 
study)] 

   

Fatigue/drowsiness 
- somnolence 

8.6 (2, 12.7) 
[N=4186 (12 
studies)] 

 1.9 [N=105 
(1 study)] 

  0, 1 [N=207 (1 
study)] 

   

Fever  15.8 [N=120 (1 
study)] 

       

Gastrointestinal/ab
dominal 
symptoms - 
abdominal 
distension 

       0.4 [N=505 (1 
study)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
abdominal pain 

  1 [N=105 (1 
study)] 

1.1 [N=267 (1 
study)] 

 2 [N=207 (1 
study)] 

 1.6 (0, 3.3) 
[N=2498 (7 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
anorexia 

3.9 (3.1, 6.6) 
[N=1316 (3 
studies)] 

      0.1 (0, 4.2) 
[N=1344 (4 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
appetite 
decreased 

3.9 (2, 6.7) 
[N=1695 (5 
studies)] 

      0.2 (0, 1.6) 
[N=1684 (5 
studies)]  

 

Gastrointestinal/ab
dominal 
symptoms - 
constipation 

10.7 (1.3, 16.7) 
[N=19641 (15 
studies)] 

9.1, 20.8 [N=131 (2 
studies)] 

1 [N=105 (1 
study)] 

1.3 [N=76 (1 
study)] 

7.1 [N=28 
(1 
study)] 

1, 4.8 [N=207 
(1 study)] 

 2.3 (0, 44.8) 
[N=16709 (34 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
diarrhea 

5.1 (0.7, 16.7) 
[N=17206 (9 
studies)] 

15 [N=120 (1 
study)] 

     1.4 (0.7, 4.2) 
[N=2371 (14 
studies)] 
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Adverse Event* Duloxetine Onabotulinum 
toxin A 

Pregabalin Mirabegron Vaginal 
Estrogen 

Pregabalin + 
Tolterodine 

Fesoterodine + 
Vaginal 
Estrogen 

Placebo/ 
No Treatment 

Periurethral 
Bulking 

Gastrointestinal/ab
dominal 
symptoms - 
dyspepsia 

       1.4 (0.7, 4.2) 
[N=2493 (7 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
flatulence 

       1.5, 1.8 [N=918 (2 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
gastric distress 

       7.7 [N=52 (1 
study)] 

 

Gastrointestinal/ab
dominal 
symptoms - GI 
disorder 

  0 [N=105 (1 
study)] 

1.3 [N=76 (1 
study)] 

 1, 2 [N=207 (1 
study)] 

 0 [N=103 (1 study)]  

Gastrointestinal/ab
dominal 
symptoms - 
heartburn 

   1.5 [N=267 (1 
study)] 

   44.8 [N=29 (1 
study)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
nausea 

23 (7.6, 45.5) 
[N=19696 (16 
studies)] 

6.7 [N=120 (1 
study)] 

1.9 [N=105 
(1 study)] 

 10.7 [N=28 
(1 
study)] 

1, 1.9 [N=207 
(1 study)] 

 2.2 (0, 83.3) 
[N=15711 (32 
studies)] 

 

Gastrointestinal/ab
dominal 
symptoms - 
vomiting 

5.5 (1.2, 12.7) 
[N=8155 (8 
studies)] 

  0.7 [N=267 (1 
study)] 

   2 (0, 3.5) [N=3376 
(10 studies)] 

 

Headache 8.3 (1.6, 27.3) 
[N=19101 (12 
studies)] 

0.8 [N=120 (1 
study)] 

2.9 [N=105 
(1 study)] 

1.1 [N=267 (1 
study)] 

25 [N=28 
(1 
study)] 

1, 2.9 [N=207 
(1 study)] 

 4.6 (0, 12.8) 
[N=15408 (27 
studies)] 

18 [N=122 (1 
study)] 

Hematuria  9.1 (2.3, 12.5) 
[N=960 (2 
studies)] 

     10 [N=10 (1 study)] 1 (0, 1.3) [N=349 
(2 studies)] 

Infection - URI  0 [N=120 (1 study)]      2.1 (0.2, 6.1) 
[N=2624 (7 
studies)] 

 

Infection - UTI  34.6 (3.9, 54.5) 
[N=2304 (6 
studies)] 

 1.5 [N=267 (1 
study)] 

   4.3 (0, 40) 
[N=3246 (11 
studies)] 

6.6 (1.3, 23.8) 
[N=1138 (5 
studies)] 

Infection - yeast        2.4, 2.6 [N=280 (2 
studies)] 

2.5 [N=122 (1 
study)] 

Itching    0.4 [N=267 (1 
study)] 

   4.3, 6.1 [N=249 (2 
studies)] 
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Adverse Event* Duloxetine Onabotulinum 
toxin A 

Pregabalin Mirabegron Vaginal 
Estrogen 

Pregabalin + 
Tolterodine 

Fesoterodine + 
Vaginal 
Estrogen 

Placebo/ 
No Treatment 

Periurethral 
Bulking 

Liver function tests, 
abnormal 

8.3 (3.5, 15) 
[N=1197 (3 
studies)] 

      3.9 (1.3, 6.5) 
[N=1341 (3 
studies)] 

 

Localized reaction        0, 6 [N=157 (2 
studies)] 

2.2, 4.4 [N=227 (1 
study)] 

Oral ulcers        0 [N=43 (1 study)]  

Pain - general/ 
undefined 

 27.3 [N=1108 (1 
study)] 

     1.3 (0, 20) [N=120 
(4 studies)] 

2.9 [N=138 (1 
study)] 

Pain - implant        4 [N=125 (1 study)] 7.8 (3.3, 12.2) 
[N=467 (2 
studies)] 

Pain - 
musculoskeletal 

 5.8 [N=120 (1 
study)] 

     0.2, 2.6 [N=585 (2 
studies)] 

 

Pain - needle site  20.8 [N=120 (1 
study)] 

      (2.6, 8.4) [N=344 
(1 study)] 

Pain - pelvic     4.9 [N=103 
(1 
study)] 

  0 [N=155 (1 study)] 0, 2.6 [N=345 (1 
study)] 

Pain, bladder        0, 1.6 [N=177 (2 
studies)] 

1.6 [N=122 (1 
study)] 

Psychological - 
anxiety 

3.3 (1.9, 4) 
[N=1335 (3 
studies)] 

      0.7 (0, 4.2) 
[N=1411 (5 
studies)] 

 

Psychological - 
depression 

       1.9 [N=52 (1 
study)] 

 

Rash  10 [N=120 (1 
study)] 

 0.4, 1.3 
[N=343 (2 
studies)] 

   2 (0, 27.1) [N=321 
(4 studies)] 

 

Salivation, 
excessive 

       0 [N=131 (1 study)]  

Sleep disorder 1.2, 3.1 
[N=5044 (2 
studies)] 

      1.9 (0, 5.7) 
[N=13040 (18 
studies)] 

 

Sleep disorder - 
insomnia 

12.1 (0.8, 14.7) 
[N=19505 (14 
studies)] 

        

Sweating, 
excessive 

4.9 (1.2, 8.3) 
[N=18217 (8 
studies)] 

      0.7 (0, 0.9) 
[N=11864 (7 
studies)] 

 

Urinary 
retention/voiding 
dysfunction 

 18.2 (3.9, 25.5) 
[N=1288 (3 
studies)] 

 0.7 [N=267 (1 
study)] 

   2.3 (0, 11.2) 
[N=628 (11 
studies)] 

3.8 (0.9, 9.5) 
[N=1321(5 
studies)] 
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Adverse Event* Duloxetine Onabotulinum 
toxin A 

Pregabalin Mirabegron Vaginal 
Estrogen 

Pregabalin + 
Tolterodine 

Fesoterodine + 
Vaginal 
Estrogen 

Placebo/ 
No Treatment 

Periurethral 
Bulking 

Urinary 
retention/voiding 
dysfunction - 
dysuria 

        8.8 (1.7, 14.1) 
[N=582 (3 
studies)] 

Urinary 
retention/voiding 
dysfunction - 
urinary retention 

        8.1 (1.3, 28.2) 
[N=894 (1 
study)] 

Urine abnormality - 
leukocyturia 

 2.2 [N=829 (1 
study)] 

       

Urine abnormality - 
Pollakiuria 

 0.8 [N=829 (1 
study)] 

       

Urine abnormality - 
Urine 
abnormality 

 0.2 [N=829 (1 
study)] 

       

Vaginal bleeding        2.6 [N=155 (1 
study)] 

 

Vaginitis     39.3 [N=28 
(1 
study)] 

   0, 0.4 [N=345 (1 
study)] 

Vaginitis - 
discharge 

       3.9 [N=155 (1 
study)] 

 

Vaginitis - 
erythema 

       1.3 [N=155 (1 
study)] 

 

Visual AE     17.9 [N=28 
(1 
study)] 

  1.5 (0, 58.6) 
[N=1499 (10 
studies)] 

 

Weight gain        1.9 [N=52 (1 
study)] 

 

* Results are given as percent adverse events, median (min, max) [total number of participants (number of studies)].  

Abbreviations: AE=adverse event, D/C=discontinued, UTI=urinary tract infection, n=number, CNS=central nervous system. 
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Key Question 3: What are the comparative benefits and 
harms of nonpharmacological versus pharmacological 
treatments of UI in women? 

Key Points 

 4 nonpharmacological intervention categories could be compared with 6 pharmacological 

intervention categories and 38 specific nonpharmacological and 31 pharmacological 

interventions. Trials directly compared 7 of 24 possible comparisons of intervention 

categories. Trials directly compared 9 of 1178 possible comparisons of specific interventions.  

 Behavioral therapy alone, neuromodulation alone, and the combination of the two resulted in 

better UI outcomes than various pharmacological interventions (alpha agonists, 

anticholinergics, and hormones). 

 5 studies reported on quality of life outcomes, each comparing a unique nonpharmacological 

intervention to one of 4 pharmacological interventions. Only one study found a significant 

difference, favoring TENS with biofeedback over trospium. 

Cure  

Table 30 repeats data from Table 9 limited to pharmacological and nonpharmacological 

treatments (omitting combination treatment and sham/placebo/no treatment). It summarizes the 

mean cure rates of various intervention categories based on the network meta-analysis model. 

Mean cure rates range between 15 and 45 percent for pharmacological interventions, and 

between 29 and 37 percent for nonpharmacological interventions. Table 30 suggests that 

nonpharmacological interventions appear to have comparable efficacy, in terms of cure rates, 

with pharmacological ones.   

There are 20 possible comparisons between the 5 pharmacological versus the 4 

nonpharmacological intervention categories, of which 7 are statistically significant. However, 

there is no consistent pattern: some comparisons favor pharmacological interventions and some 

favor nonpharmacological ones (Table 7).  

Table 30. Mean and forecasted cure rates for pharmacological and 
nonpharmacological intervention categories 
Intervention Category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Nonpharmacological   

    Neuromodulation + behavioral therapy (G+H) 37.0 (23.4, 53.0) 37.0 (6.9, 82.4) 

    Neuromodulation (G) 32.8 (24.0, 43.0) 32.8 (6.1, 78.6) 

    Behavioral therapy (H) 30.7 (23.9, 38.5) 30.7 (5.7, 76.6) 

    Intravesical pressure release (J) 29.2 (11.7, 56.2) 29.2 (4.1, 80.0) 

Pharmacological    

    Onabotulinum toxin A (B) 44.9 (29.6, 61.3) 44.9 (9.3, 86.7) 

    Anticholinergics (A) 22.9 (16.8, 30.5) 22.9 (3.8, 68.9) 

    Hormones (C) 19.4 (11.0, 31.8) 19.4 (2.9, 65.8) 

    Periurethral bulking (I) 17.1 (8.4, 31.8) 17.1 (2.4, 63.5) 

    Alpha agonists (D) 15.4 (8.5, 26.5) 15.4 (2.2, 59.5) 

This table is a subset of the pharmacological and nonpharmacological intervention category data from 
Table 9. 
 
Abbreviation: CI=confidence interval. 
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* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Improvement 

Table 31 repeats data from Table 11 limited to pharmacological and nonpharmacological 

treatments. As shown in the table, mean improvement rates range between 30 and 66 percent for 

pharmacological interventions, and between 51 and 79 percent for nonpharmacological 

interventions. Table 31 suggests that nonpharmacological interventions appear to have 

comparable efficacy, in terms of improvement rates, with pharmacological ones.   

There are 24 possible comparisons between the 6 pharmacological versus the 4 

nonpharmacological intervention categories, of which 5 are statistically significant. However, 

there is no consistent pattern: some comparisons favor pharmacological interventions and some 

favor nonpharmacological ones (Table 10).  

Table 31. Mean and forecasted improvement rates for pharmacological and 
nonpharmacological intervention categories 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Nonpharmacological    

    Neuromodulation + behavioral therapy (G+H) 78.6 (52.9, 92.3) 78.6 (21.9, 98.0) 

    Behavioral therapy (H) 59.4 (48.7, 69.3) 59.4 (12.5, 93.7) 

    Intravesical pressure release (J) 58.6 (19.3, 89.3) 58.6 ( 7.3, 96.2) 

    Neuromodulation (G) 51.1 (38.9, 63.1) 51.1 ( 9.2, 91.5) 

Pharmacological    

    Onabotulinum toxin A (B) 66.4 (40.3, 85.2) 66.4 (13.6, 96.1) 

    Anticholinergics (A) 47.5 (34.8, 60.5) 47.5 ( 8.0, 90.4) 

    Periurethral bulking (I) 41.9 (11.5, 79.9) 41.9 ( 4.0, 92.6) 

    Anticholinergics + hormones (A+C) 39.4 ( 8.5, 82.0) 39.4 ( 3.1, 92.9) 

    Alpha agonists (D) 37.9 (24.0, 54.1) 37.9 ( 5.4, 86.8) 

    Hormones (C) 30.1 (14.8, 51.6) 30.1 ( 3.5, 83.4) 

This table is a subset of the pharmacological and nonpharmacological intervention category data from 
Table 11. 
 
Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Satisfaction  

Table 32 repeats data from Table 14 limited to pharmacological and nonpharmacological 

treatments. As shown in the table, mean satisfaction rates range between 51 and 76 percent for 

pharmacological interventions, and between 66 and 76 percent for nonpharmacological 

interventions. Table 32 suggests that nonpharmacological interventions appear to have 

comparable efficacy, in terms of satisfaction rates, with pharmacological ones.   
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There are 9 possible comparisons between the three pharmacological and the 3 

nonpharmacological intervention categories, of which one is statistically significant. However, 

there is no consistent pattern: some comparisons favor pharmacological interventions and some 

favor nonpharmacological ones (Table 14).  

Table 32. Mean and forecasted satisfaction rates for pharmacological and 
nonpharmacological intervention categories 
Intervention category Mean Percent*  

(95% CI) 
Forecast Percent†  

(95% CI) 

Nonpharmacological   

    Behavioral therapy (H) 75.8 (57.0, 88.1) 75.8 (24.5, 96.8) 

    Neuromodulation (G) 69.4 (44.2, 86.7) 69.4 (17.8, 96.0) 

    Neuromodulation + behavioral therapy (G+H) 65.9 (19.0, 94.1) 65.9 ( 9.0, 97.4) 

Pharmacological   

    Onabotulinum toxin A (B) 75.8 (50.8, 90.5) 75.8 (22.6, 97.1) 

    Anticholinergics (A) 51.0 (31.6, 70.1) 51.0 ( 9.9, 90.8) 

This table is a subset of the pharmacological and nonpharmacological intervention category data from 
Table 14. 
 
Abbreviation: CI=confidence interval. 
 
* The summary mean percentage (with confidence interval) of women in the trials receiving the 

intervention with the outcome. 
† The predicted percentage (with confidence interval) of women who receive the intervention in future 

trials, or in similar settings, who will have the outcome. 

Quality of Life  
Five RCTs reported on quality of life outcomes in nonpharmacological interventions versus 

pharmacological interventions, one for each comparison against oxybutynin, tropsium, and BTX; 

the remaining two RCTs reported comparisons against tolterodine.24, 43, 59, 108, 152 Results are 

given in Table 33 and Appendix E. The table cells show the number of studies and the number of 

people (in parentheses), followed by the number of studies with statistically significant 

differences and which intervention it favors (in parentheses), and the number of studies with 

nonsignificant differences. A single study found a significant difference favoring TENS in both 

the Incontinence Impact Questionnaire (IIQ) and Beck Depression Inventory (BDI) at 18 

weeks.108 No other significant differences were seen. 

Table 33. Quality of life outcomes for nonpharmacological versus 
pharmacological interventions 
Comparison Bother Daily Activities Distress General 

Health 
Mental 
Health 

Sleep/Energy 

Behavioral vs. Anticholinergic       

Education, PFMT, bladder training vs. 
Oxybutynin 

1 (109): 0 sig 
1 NS 

1 (109): 0 sig 1 
NS 

  1 (109): 0 sig 
1 NS 

 

PFMT vs. Tolterodine     1 (83): 0 sig 
1 NS 

 

Neuromodulation vs. Anticholinergic       

TENS vs. Tolterodine 1 (87): 0 sig 1 
NS 

1 (87): 0 sig 1 
NS 

 1 (87): 0 
sig 1 NS 

1 (87): 0 sig 
1 NS 

1 (87): 0 sig 1 
NS 

TENS, biofeedback vs. Trospium  1 (35): 1 sig 
(TENS) 0 NS 

  1 (35): 1 sig 
(TENS) 0 
NS 

 

Neuromodulation vs. Onabotulinum 
Toxin A 
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Comparison Bother Daily Activities Distress General 
Health 

Mental 
Health 

Sleep/Energy 

InterStim™ vs. Onabotulinum toxin A  1 (364): 1 sig 
discordant 0 
NS 

    

Results are given as number of studies (number of people): number of studies with significant difference (which 
intervention it favors) number of studies with nonsignificant difference.  

Abbreviations: sig = statistically significant; NS=non-significant; PFMT=pelvic floor muscle training; TENS= 
transcutaneous electrical nerve stimulation. 

Adverse Events 
These comparisons have been described under the adverse events sections for KQ 1 and 2. 

Key Question 4: What are the benefits and harms of 
combination nonpharmacological and pharmacological 
treatment of UI in women? 

Key Points 

 11 studies compared combination nonpharmacological and pharmacological interventions 

with other interventions; 7 report UI outcomes, 1 reports quality of life outcomes, and 7 

report adverse events.  

 3 combinations of nonpharmacological and pharmacological intervention categories have 

been compared with other interventions. Trials directly compared 5 of 36 possible 

comparisons of with other intervention categories; 3 were compared with a pharmacological 

intervention (alone), 1 with behavioral therapy, and 1 with placebo/sham. 

 Behavioral therapy combined with either hormones or anticholinergics had statistically 

significant better UI outcomes than no treatment; the trio combination of neuromodulation, 

behavioral therapy, and hormones had nonsignificantly better UI outcomes than no treatment. 

 Addition of behavioral therapy to anticholinergics resulted in better satisfaction (but not cure 

or improvement) than anticholinergics alone. 

 1 study found that addition of vaginal estrogen to a nonpharmacological intervention 

significantly improve UI quality of life. 

All UI Outcomes  

A summary of the direct comparisons between combinations intervention categories, and 

sham or no treatment, pharmacological and nonpharmacological intervention categories is in 

Table 34. Refer to Tables 7, 10, and 13 for combined direct and indirect (network meta-analysis) 

comparisons with all other interventions and to Tables 8, 11, and 14 for the mean event rates for 

the outcomes of cure, improvement, and satisfaction, respectively.  

Single (separate) studies reported that combined neuromodulation, behavioral therapy, and 

hormones (vaginal estrogen) resulted in significantly more women cured or improved than either 

hormones alone238 or no treatment.39 

Combined anticholinergics and behavioral therapy had similar cure and improvement rates 

compared with anticholinergics alone, but significantly higher rates of satisfaction.12, 32, 80 In 

separate studies, combined behavioral therapy and hormones had similar cure rates as vaginal 

estrogen alone52 and behavioral therapy alone.41 
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Table 34. Comparisons of cure, improvement, and satisfaction rates between 
intervention categories: combination versus no treatment, pharmacological, and 
nonpharmacological interventions 
Intervention Category Cure, % OR (95% CI) Improvement, % OR (95% CI) Satisfaction, % OR (95% CI) 

Anticholinergics + 
behavioral therapy (A+H) 

30% 1.23 (0.67, 2.72) 71% 1.85 (0.51, 6.67) 55% 1.64 (1.01, 2.63)* 

Anticholinergics (A) 26%  67%  54%  

Neuromodulation + 
behavioral therapy + 
hormones (C+G+H) 

52% 10.0 (4.58, 21.8) 73% 25.8 (11.4, 58.2)*   

Hormones (C) 10%  10%    

Neuromodulation + 
behavioral therapy + 
hormones (C+G+H) 

22% 26.5 (1.47, 478)* 39% 6.36 (1.87, 21.7)*   

No treatment (K) 0%  9%    

Behavioral therapy + 
hormones (C+H) 

35% 1.18 (0.70, 2.00)     

Hormones (C) 31%      

Behavioral therapy + 
hormones (C+H) 

78% 1.71 (0.57, 5.15)     

Behavioral therapy (H) 68%      

Quality of Life  
A single study of 69 people reported on quality of life in combined pharmacological and 

nonpharmacological versus nonpharmacological only.171 Both arms received PFMT, 

electrostimulation, and biofeedback, but one arm also received vaginal estrogen. The arm that 

received estrogen did significantly better on the Incontinence Impact Questionnaire (IIQ-7), with 

a net difference of -7.8 (95% CI -9.6 to -6) on the 100-point scale. 

Adverse Events 
Rates of adverse events from combined interventions are presented in Table 35. Each adverse 

event was reported in only a single study. Detailed results are in Appendix F. One study reported 

on a combination of PFMT and the anticholinergic medication trospium, but reported only on 

three adverse events in 31 people.173 In this study low percentages of women reported visual 

adverse events (3.2%) and discontinuation due to adverse events (3.2%), but more reported dry 

mouth (23%).173 Four studies reported on adverse events from estrogen combined with PFMT, 

pessaries, and/or transcutaneous electrical nerve stimulation (TENS).165, 171, 238, 242 Each adverse 

event was evaluated by only a single study, but the percentage of women reporting these adverse 

events were below 4 percent. 

Table 35. Adverse events in combination interventions 
Adverse Event* PFMT + Trospium PFMT + Pessaries + 

Vaginal Estrogen 
TENS + PFMT + Vaginal 
Estrogen 

TENS + Vaginal 
Estrogen 

D/C due to AE 3.2 [N=31 (1 study)] 0.9 [N=1941 (1 study)]   

Dry mouth 22.6 [N=31 (1 
study)] 

1 [N=1941 (1 study)]   

Visual AE 3.2 [N=31 (1 study)]    

AE (undefined/nonmajor)  3.1 [N=1941] (1 
study)] 

0 [N=137 (1 study)] 0 [N=105] (1 study)] 

AE, serious  0.1 [N=1941 (1 study)]   

AE, treatment related  2.2 [N=1941 (1 study)]   

CNS - dizziness  0.2 [N=1941 (1 study)]   

Fatigue/drowsiness  0.1 [N=1941 (1 study)]   

Gastrointestinal/abdominal symptoms 
(Constipation) 

 0.4 [N=1941 (1 study)]   

Gastrointestinal/abdominal symptoms  0.2 [N=1941 (1 study)]   
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Adverse Event* PFMT + Trospium PFMT + Pessaries + 
Vaginal Estrogen 

TENS + PFMT + Vaginal 
Estrogen 

TENS + Vaginal 
Estrogen 

(Diarrhea) 

Gastrointestinal/abdominal symptoms 
(Nausea) 

 0.5 [N=1941 (1 study)]   

Gastrointestinal/abdominal symptoms 
(Vomiting) 

 0.4 [N=1941 (1 study)]   

Headache  0.3 [N=1941 (1 study)]   

Pain - pelvic   3.9 [N=103 (1 study)]  

Sleep disorder  0.1 [N=1941 (1 study)]   

Sweating, excessive  0.1 [N=1941 (1 study)]   

* Results are given as percent adverse events [total number of participants (number of studies)].  

Abbreviations: AE=adverse event, CNS=central nervous system, D/C=discontinued, MBSR=mindfulness-based 
stress reduction, PFMT=pelvic floor muscle training, TENS=transcutaneous electrical nerve stimulation, UTI=urinary 
tract infection. 
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Discussion 

Evidence Summary  
The main findings of this systematic review update and the associated strength of evidence 

for each conclusion are summarized in Table 36.  

The conclusions in Table 36 are general and do not cover all the analyses we explored. We 

estimated effects for 202 possible comparisons among intervention categories and 1514 possible 

comparisons among individual interventions for the UI outcomes, not counting information on 

quality of life and (limited comparative) information on adverse events. Providing conclusions 

and rating the “strength of the evidence” for each of these hundreds of comparisons is not 

productive. Users of our report who have specific interests should consult the pertinent results.  

Briefly, in regards to patient-centered outcomes including cure, improvement, satisfaction 

with treatment, and quality of life, moderate strength of evidence supports that the examined 

active interventions are better than sham, placebo, or no treatment with the majority of 

interventions demonstrating statistical significance. The nonpharmacological interventions that 

include behavioral therapy and/or neuromodulation generally result in better UI outcome (cure, 

improvement, satisfaction) than most other interventions. The effectiveness of behavioral therapy 

and neuromodulation was evident when they are used alone, in combination with each other, and 

in combination with other interventions (including pharmacological interventions). 

Onabotulinum toxin A (BTX) was also significantly more effective than other treatments, in 

particular other pharmacological interventions. The other pharmacological interventions, when 

used without nonpharmacological interventions, had lower effectiveness to achieve favorable UI 

outcomes. Serious adverse events were generally rare, with the notable exception of periurethral 

bulking agents which resulted in erosion or need for surgical removal of the agents in about 5 

percent of women. The most commonly reported adverse event was dry mouth, which occurred 

in 25 percent of women on anticholinergics (40% of women on oxybutynin) and 13 percent of 

women using the alpha agonist duloxetine. However, women commonly complained of dry 

mouth on a range of interventions which likely do not directly cause dry mouth, including BTX 

(31%), vaginal estrogen (21%), pregabalin (10%), bladder training (35%), and placebo (4%). 

Among women who received BTX, about one-third had urinary tract infections and between 4 

and 25 percent had urinary retention or voiding dysfunction. Women taking the alpha agonist 

duloxetine reported common occurrences of constitutional adverse events (e.g., nausea 23%, 

insomnia 12%, fatigue 10%). 

The evidence base did not provide adequate information to suggest which women would 

most benefit from which intervention (or interventions) based on the etiology or severity of her 

UI or based on her personal characteristics (such as age or athleticism). The studies covered a 

large range of women, across younger and older adults, geographic regions, and types of UI 

(urge, stress, mixed, or undefined) that as a whole are likely applicable to the general population 

of nonpregnant adult women with UI. However, extremely few studies reported subgroup 

analyses. Across studies, no clear differences in relative effectiveness of interventions were 

found based on patient age or comparing studies of women with urge incontinence (alone) and 

studies of women with stress incontinence. In regards to subpopulations of particular interest to 

stakeholders, studies did not specifically analyze or report on female athletes or women in the 

military. Studies also did not report subgroup analyses based on race or ethnicity, nor were there 

studies restricted to ethnic minorities to allow across-study comparisons. 

The clinical importance of the effect sizes between interventions likely varies among women 

with UI based on their personal preferences or values and may further differ related to their 

severity of symptoms, the UI type, intervention, and other factors. For example, those with more 
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severe UI may be more satisfied with partial improvement than those with milder UI; similarly, 

women using simpler, less invasive interventions may be more satisfied with partial 

improvement than women using invasive, intensive, or expensive interventions. For these 

reasons, we would again direct readers to read and evaluate the pertinent results in this report 

based on their specific interests in particular interventions and outcomes.  

Clinical Implications 
There is evidence to support the use of any of the interventions—nonpharmacological, 

pharmacological, and combination interventions—in contrast to no intervention (or, in clinical 

practice, watchful waiting). Overall, the evidence suggests that the nonpharmacological 

interventions that include behavioral therapies and neuromodulation are most effective, 

compared with most other intervention options; these have the added benefit of having few or 

nonserious adverse events, an important consideration for many or most women. For women 

who are interested in trying BTX (and for whom it is indicated), the evidence suggests this is the 

most effective pharmacological intervention; however, it is associated with urinary tract 

infections and urinary dysfunction after treatment. Notably, periurethral bulking agents, while 

more effective than sham treatment, is less effective than most other interventions and is 

associated with risk of erosion and need for surgical removal of the bulking agents. 

Although the evidence did not adequately evaluate heterogeneity of treatment effects (how 

treatment effectiveness may vary in different individuals or groups of women), the relatively 

high satisfaction rates for all evaluated intervention categories (at least 50%) suggests that each 

intervention is potentially appropriate in different women depending on their own goals and 

preferences. Our analyses comparing studies of women with urge or stress incontinence do not 

suggest that there are large or important differences in which interventions may be most effective 

in the different groups of women. However, these analyses were underpowered and could not 

include the majority of the available evidence (since most studies evaluated women with any UI 

etiology and did not report subgroup analyses). 

It is also interesting to note that the rates of satisfaction (51% to 76%) are mostly higher than 

cure rates (15% to 45%) or improvement (30% to 79%). As discussed in the evaluation of the 

contextual question, women’s treatment goals vary widely, but emphasize improvements in 

activities of daily living and resultant improvements in psychological, interpersonal, and related 

impacts. For many women, actual cure or a researcher-defined threshold of improvement is of 

lesser importance than ability to return to normal activities. Furthermore, women have described 

differing interest and tolerance for different types of interventions (e.g., daily drugs, invasive 

interventions, behavioral therapy), in part related to differences in concern related to the types of 

adverse events associated with each intervention.  

There are many variations of how UI manifests in different women, of what aspects of UI 

women find most bothersome, in women’s (and clinicians’) preferences for different types of 

interventions and concerns about adverse events, and in women’s goals. There are also many 

specific and types of interventions that act on different causes or aspects of the condition and that 

differ in their frequency and duration of intervention, their degree of invasiveness, and the 

amount of effort required by the women. These differences combined with the finding that all the 

interventions are effective to a lesser or greater degree suggest that each of the interventions may 

be most appropriate for different women. Thus, for example, while one might argue that BTX is 

more effective (for cure and improvement) than behavioral therapy and thus should be 

preferentially recommended, it is likely that many women would prefer one over the other 

intervention based on their own values, preferences, lifestyle, work schedule, and concerns about 

adverse events.  
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Furthermore, what effect size is clinically significant likely varies among women with UI and 

may further differ related to the severity of symptoms, UI type, intervention, failure of prior 

interventions, and other factors. For example, those with more severe UI may be more satisfied 

with partial improvement than those with milder UI; similarly, women using simpler, less 

invasive interventions may be more satisfied with partial improvement than women using 

invasive, intensive, or expensive interventions. For these reasons, we would again direct readers 

to read and evaluate the pertinent results in this report based on their specific interests in 

particular interventions and outcomes.  

In clinical practice, the pragmatic approach of many clinicians is to start with behavioral 

therapy as first line therapy. For patients who do not respond or experience suboptimal 

improvement, it is common to then consider anticholinergic or beta-agonist medications as 

second-line therapy. The relative effectiveness of these interventions (with each other) provided 

by the evidence, together with other considerations such as ease of implementation, availability, 

and resource use, broadly supports this approach. 

Although, not evident among the studies of outpatient women specifically with UI, concern 

has recently increased regarding for cognitive changes from the continued use of anticholinergic 

medications in frail or elderly patients.260-264 Based on this concern, the American 

Urogynecologic Society issued the following consensus statement recommendations: 1) patients 

should be counselled about the risks associated with anticholinergic medications, such as 

cognitive impairment, dementia, and Alzheimer disease; 2) the lowest effective dose should be 

prescribed and consideration should be given for alternative medications; 3) particular 

consideration should be taken with patients using other anticholinergic medications; and 4) 

bladder BTX or neuromodulation should be considered for patients at risk for adverse effects 

from anticholinergics.10 In addition, evidence suggests that the majority of patients (>70%) stop 

using anticholinergics within 5 months, mostly because of side effects. 11-13 

There is insufficient evidence to confidently make conclusions about differences among 

subgroups of women. However, the relatively sparse data suggest that the relative effects of 

interventions (compared with each other and with no treatment) are broadly similar among 

studies of women with stress UI, women with urge UI, and of older women, compared to all 

studies overall. 

It is also interesting to evaluate the information identified for the contextual question 

regarding how adult women define UI treatment success. In reviewing the contextual question, 

we identified success as defined by physicians (informants) and patients based on published 

survey and focus group data. As might be expected, were similar with respect to domains of 

importance including physical symptoms and the associated impact on relationships, quality of 

life, activities of daily living, interpersonal relationships and psychological distress, economic 

implications, and sleep disturbance. Based on the literature review, we also identified that 

patients want to know about the balance between adverse events and symptom improvement. 

However, our informants did not comment on this. This finding also highlights the importance of 

the adverse event data described in this review. Clinicians should remember that patients are 

interested in possible adverse events and want to know this information to help them make 

informed decisions about treatment options. 

Our findings are consistent with previously published systematic reviews of nonsurgical 

treatment of urinary incontinence (UI) in adult women but are more complete because we have 

evaluated additional classes of medications and additional interventions. Furthermore, we 

conducted network meta-analyses to combine direct evidence, from head-to-head comparisons, 

with indirect evidence. We thus estimate treatment effects for all possible comparisons between 

intervention categories (and individual interventions). Based on the network meta-analysis 
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model, we are able to obtain the predicted mean outcome rates per intervention, in an effort to 

simplify the interpretation of the available evidence. 
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Strength of Evidence 

Table 36. Evidence profile for nonpharmacological and pharmacological interventions for urinary incontinence 
Conclusion statement  Risk of 

Bias 
Consistency Precision Directness Overall SoE Comments 

Overall, for cure, 
improvement, satisfaction 

      

All active intervention 
categories appear to be 
better than sham, placebo, 
or no treatment. 

Low Consistent A Variable B Variable C Moderate Conclusion based primarily on network meta-analysis, indirect comparisons, but 
network and pairwise comparisons were congruent. Most, but not all, comparisons with 
no treatment were statistically significant. 

KQ 1: Addition of 
behavioral therapy to 
neuromodulation resulted 
in better rates of 
improvement than 
neuromodulation alone 

Low Consistent A Variable B Direct Moderate Conclusion based primarily on network meta-analysis with direct comparisons 
available. Network and pairwise comparisons were congruent. 

KQ 2: BTX resulted in 
better UI outcomes than 
other pharmacological 
interventions 

 
 

Low 

 
 

Consistent A 

 
 

Variable B 

 
 

Direct 

 
 

Moderate 

Conclusion based primarily on network meta-analysis. Network and pairwise 
comparisons were congruent. 
Moderate SoE where direct comparisons available (BTX compared with 
anticholinergics). 

    Indirect D Low Low SoE where comparisons were indirect only (BTX compared with alpha agonists, 
hormones, and periurethral bulking agents). 

KQ 3: Behavioral therapy 
alone, neuromodulation 
alone, and the combination 
of the two resulted in better 
UI outcomes than various 
pharmacological 
interventions 

 
 

Low 

 
 

Consistent A 

 
 

Variable B 

 
 

Direct 

 
 

Moderate 

Conclusion based primarily on network meta-analysis. Network and pairwise 
comparisons were congruent. 
Moderate SoE where direct comparisons available (behavioral therapy or 
neuromodulation vs. anticholinergics and for combination neuromodulation and 
behavioral therapy vs. alpha agonists). 

    Indirect D Low Low SoE where comparisons were indirect only (other comparisons, see Table D). 

KQ 4: Addition of 
behavioral therapy to 
anticholinergics resulted in 
better satisfaction 

Low Consistent A Variable B Direct Moderate Conclusion based primarily on network meta-analysis with direct comparisons 
available. Network and pairwise comparisons were congruent. 

Comparisons between 
individual interventions: no 
conclusion stated 

Low Consistent A Imprecise Variable C Insufficient Comparisons were too sparse between individual interventions to make reliable 
conclusions. 
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Conclusion statement  Risk of 
Bias 

Consistency Precision Directness Overall SoE Comments 

Subgroups: Effects appear 
similar among studies 
specific to stress UI, urge 
UI, and of older women, 
compared to all studies 

Low Consistent A Imprecise Variable C Insufficient Some indications of inconsistency regarding combination neuromodulation and 
behavioral therapy arise from 2 small discordant studies that evaluated different types 
of combination therapy. 

QoL (various domains)       

Behavioral intervention 
categories are better than 
sham or no treatment 

Low Consistent Imprecise Direct Low t 

Neuromodulation is 
better than sham 
interventions 

Moderate E Consistent Imprecise Direct Low  

Neuromodulation 
combined with 
behavioral interventions 
is better than sham or no 
treatment  

Low Inconsistent  Imprecise Direct Low  

Behavioral interventions 
with biofeedback are better 
than behavioral 
interventions without 
biofeedback components 

Low Consistent Imprecise Direct Low  

Anticholinergics are better 
than placebo or no 
treatment 

Low Inconsistent  Imprecise Direct Low  

Adverse events       

Nonpharmacological 
interventions had rare 
adverse events 

Moderate F Consistent Imprecise Direct Low Adverse event reporting was generally sparse. 
In 3 studies, 11% of women receiving TENS had urinary tract infections, but within 
studies, the rates were similar or lower than for other interventions (anticholinergics or 
BTX). 

Periurethral bulking agents 
resulted in serious adverse 
events (e.g., erosion, 
surgery) in 4.7% of women 

Moderate F Consistent Precise Direct Moderate  

In women taking 
anticholinergics, 2.4% had 
(mostly undefined) serious 
adverse events 

Moderate F Consistent Precise Indirect G Low The severity of the “serious” adverse events was unclear. 
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Conclusion statement  Risk of 
Bias 

Consistency Precision Directness Overall SoE Comments 

Dry mouth was the most 
common adverse event 
reported for 
pharmacological 
treatments.  

Low Consistent Precise Direct High Dry mouth was the adverse event that studies most commonly reported on.  
Approximately 25% of women taking anticholinergics; oxybutynin was evaluated most 
frequently with about 40% having dry mouth. Dry mouth also occurred among 
approximately 13% of those taking duloxetine (an alpha agonist). About 4% of women 
taking placebo complain of dry mouth. In addition, dry mouth was reported among 0 to 
35% of women receiving pelvic floor muscle or bladder training.. 

Women receiving BTX 
commonly had UTIs (4-
55%) and voiding 
dysfunction (4-25%) 

Moderate F Consistent Precise Direct Moderate  

The alpha agonist 
duloxetine is associated 
with a range of 
constitutional adverse 
events  

Moderate F Consistent Precise Direct Moderate Nausea (23%), insomnia (12%), constipation (11%), fatigue (10%), dizziness (10%), 
and headache (8%) 

Abbreviations: NA = not applicable, QoL = quality of life, RCT = randomized controlled trial(s), SoE = strength of evidence. 
 
A. No robust indications of inconsistency. Results from direct comparisons congruent with results from network meta-analysis. 
B Some comparisons precise. Most are imprecise (mostly due to lack of direct comparisons). 
C. Mix of direct and indirect data. 
D. Most conclusions based primarily on network meta-analysis indirect comparison. 
E. For cure, most studies (45/55) had low risk of bias. 
F. For cure, 21/78 possible pairs of interventions had direct comparisons. 
G. For improvement, most studies (55/62) had low risk of bias. 
H. For improvement, 19/78 possible pairs of interventions had direct comparisons. 
I. For satisfaction, most studies (5/8) had low risk of bias. 
J. For satisfaction, 8/21 possible pairs of interventions had direct comparisons. 
K. Three studies gave no information on any risk of bias criteria, one did not have adequate randomization, and one did not have adequate allocation concealment. 

The other four studies all had low risk of bias. 
L. Adverse events sparsely and/or inconsistently reported and were frequently poorly or not defined.  
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Evidence and Analysis Limitations  

With few exceptions and for most outcomes, individual studies were deemed to have, at 

most, moderate risk of confounding, selection, or measurement biases. The risk of bias of 

individual studies was not a major determinant for the conclusions in Table 36. Assessing impact 

of the risk of bias of individual studies on the conclusions of a network meta-analysis is not 

straightforward.265, 266 The comparison effects estimated from a network meta-analysis are a 

combination of the estimated effects from head-to-head studies and from studies contributing 

through indirect comparisons. For example, assume that there is a highly biased study in a 

network meta-analysis: this study may raise concerns primarily regarding the comparison it 

directly informs on; however, it would cause little (even negligible) concern regarding 

comparisons that it informs indirectly. It will be of no concern for comparisons to which it 

contributes zero information.266  

The major limitation identified by this review is the relative dearth of direct (head-to-head 

trial) evidence when one considers the richness of the clinical questions that can be posed. In 

general, comparisons across intervention categories are not as informative as comparisons 

between individual interventions. However, given the limitations of the evidence comparing 

specific interventions, we have provided analyses at the individual intervention level only in the 

Appendixes, and opted not to draw conclusions based on them. Most comparisons of individual 

interventions are based on indirect data and small numbers of studies. In addition, the generally 

small sample sizes of included studies lead to concerns about generalization. 

As shown in Figure 13, most of the comparisons between intervention categories, and 

between specific interventions, are indirect, through sham or no treatment. Comparisons between 

active interventions are sparse. Several active interventions (e.g., raloxifene [C5] duloxetine 

[D1], magnetic stimulation [G3], and autologous fat implantation as a periurethral bulking agent 

[I3]) have not been directly compared with another active intervention. This observation is 

important because for interventions that are generally reserved as second- or third-line treatment, 

comparisons versus no treatment are not as informative as comparisons between active 

interventions.   
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Figure 13. Evidence graph for UI outcomes with (left) and without (right) 
comparisons versus sham or no treatment. 
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B: botox

C1: vaginal estrogen
C2: po estrogen
C3: sc estrogen
C4: transdermal estrogen
C5: raloxifene

D1: duloxetine
D2: midodrine

G1: electroacupuncture
G2: interstim
G3: magnetic stimulation
G4: TENS

H1: bladder training
H2: education
H3: heat therapy
H4: PFMT
H5: bladder support
H6: biofeedback

I1: polyacrylamide
I2: collagen
I3: autologous fat
I4: carbonated beads
I5: polydimethylsiloxane
I6: porcine collagen
I7: dextranomer hyaluronate

J: intravesical pressure release

K: sham/no treatment 
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G2

G3

G4
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H3+H4

H4

H4+H6
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H5+H4
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I4

I5

I6

I7

J

A1: oxybutynin
A2: solifenacin
A3: tolterodine
A4: trospium
A5: fesoterodine
A6: flavoxate
A7: phenylpropanolamine
A8: propantheline
A9: propiverine

B: botox

C1: vaginal estrogen
C2: po estrogen
C3: sc estrogen
C4: transdermal estrogen
C5: raloxifene

D1: duloxetine
D2: midodrine

G1: electroacupuncture
G2: interstim
G3: magnetic stimulation
G4: TENS

H1: bladder training
H2: education
H3: heat therapy
H4: PFMT
H5: bladder support
H6: biofeedback

I1: polyacrylamide
I2: collagen
I3: autologous fat
I4: carbonated beads
I5: polydimethylsiloxane
I6: porcine collagen
I7: dextranomer hyaluronate

J: intravesical pressure release

K: sham/no treatment

 
 

We found no new information on the effectiveness of treatments among women with athletic 

activity. It is known from previous research that incontinence is more common among women 

who engage in athletic activity.267 Urinary incontinence depends on the type of activity, with no 

leakage reported with golf, and up to 80 percent among trampolinists.267 Gymnasts and other 

athletes of high impact sports report more incontinence than age-related controls. It has been 

postulated that elite athletes need to have a stronger than normal pelvic floor to help mitigate the 

increased abdominal pressure that occurs with strenuous physical activity. The lack of additional 

data identified for this subset of women again highlights the need for additional studies specific 

to this group of women. 

We did not identify any information regarding different treatment strategies between young 

and old patients. In 2015, the International Consultation on Incontinence ~ Research Society 

Think Tank met, discussed and published their opinion on the best treatment options for stress UI 

in the “very young” and “very old”.268  They defined very young as premenopausal patients less 

than 40 years old and very old as more than 70 or 75 years of age. They included discussions of 

surgical options and did not comment on urge UI. They reported that minimal data exist to guide 

the treatment in those less than 40 or more than 70 years. For young women, they recommend 

that risks associated with pregnancy and childbirth need to be considered and special 

considerations should be given regarding comorbidities in elderly women.  

We found a paucity of data regarding specific treatment efficacy for additional subgroups of 

interest including race/ethnicity, or active/veteran military personnel. Research is clearly needed 

to help guide treatment strategies for these women.  

In addition to the sparseness, or complete lack of data for subpopulations of interest, we 

found the inconsistent reporting of adverse events to be a challenge in this report. The specific 

adverse events reported and their definitions varied greatly among studies and treatment 

modalities. 
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Future Research Recommendations 
We identified gaps in the literature that merit consideration for future research. They are 

described briefly in the following paragraphs.  

There is a need to adopt a set of core outcome measures, for effectiveness and for safety 

outcomes. As an example, among studies to date a wide range of quality of life instruments have 

been used, but inconsistently reported, in the included studies. The large number of instruments, 

and the even larger number of subscales, hinders drawing of conclusions across studies. In 

addition, currently studies inconsistently reported clearly defined UI outcomes (cure, 

improvement, satisfaction) and variously defined these. If all studies had consistently reported all 

outcomes, our summary findings would have been much more robust and precise. A core 

outcome set would be maximally useful if it included standardized definitions for patient-

centered outcomes and if it has been demonstrated to capture the outcomes directed toward 

patient, rather than clinician or researcher, interests. Based on the survey and focus group studies 

that have been reported, future studies should be collecting data on those adverse events about 

which patients are concerned. More data, however, are needed to determine what those adverse 

events may be, and to what degree patients balance potential benefits and harms. 

Information to further clarify whether specific subpopulations may benefit more from, or 

have differential adherence to, specific interventions is still lacking. Specifically, information 

regarding the differential effects of interventions in women from all of the identified subgroups 

of interest for this review are lacking. Additional studies are needed regarding efficacy of the 

various interventions including patient-specific outcome measures for athletes, young and old, 

military and women of diverse racial/ethnic backgrounds. The possibilities for future research in 

these subsets of women is particularly rich and untapped.  

Conclusions 
Based on combined direct and indirect comparisons and with respect to patient-centered 

outcomes including cure, improvement, satisfaction with treatment, and quality of life, the 

examined active intervention categories appear to be better than sham or no treatment, and for 

many or most comparisons, statistically significantly so. The nonpharmacological interventions 

that apply behavioral therapies and neuromodulation result in the most favorable outcomes with 

few adverse events. BTX is also more effective than most other interventions, but with increased 

risk of urinary tract infections and urinary dysfunction. Other pharmacological interventions, 

particularly when used alone, are generally less effective and are associated with nonserious but 

bothersome adverse events, such as dry mouth, nausea, and fatigue. 

Large gaps remain in the literature regarding the comparison of individual interventions, and 

very little or no information is available on women who engage in athletic activity or women in 

the military or who are veterans, or about differences between older and younger women or 

women of different ethnicities or races. Standardized quality of life and adverse event reporting 

would allow significant improvement for conclusions from future systematic reviews as 

between-study comparisons would be more robust and conclusive.  

For clinicians, patients and payers to make informed decisions, specifically for patient 

subgroups with sparse evidence, new evidence from studies comparing interventions is needed.  
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