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Female Mixed Urinary Incontinence
A Clinical Review
Deborah L. Myers, MD

This article is based on a conference that took place at the Obstetrics and
Gynecology Grand Rounds at Beth Israel Deaconess Medical Center,
Boston, Massachusetts, on October 2, 2013.

Dr Reynolds Ms W is a 62-year-old nulliparous woman with pro-
gressive urinary incontinence. She initially presented with stress in-
continence that improved with a course of biofeedback; she now has
symptoms of both stress and urge incontinence. She has a history
of hypertension, obesity, and sleep apnea; she takes atenolol, prava-
statin, and trazadone. Her physical examination results were nor-
mal except for obesity. Her urinalysis was unrevealing.

Ms W: Her View
I was in my late 40s, I was at a Christmas reception, we were stand-
ing, the speaker was the last speaker of the day and was funny and
sentimental and I sneezed and I laughed and I was standing, fortu-
nately in a dress, because I was leaking. After the event, I had to go

outside here in Boston. It was cold, and it is not a fun place to be cold.
Then on and off with coughing, excessive laughing, the leaking was
more and more, and then after menopause I became more aware
of the stress incontinence.

I thought finally I was done with any kind of pads, but instead I
found myself going from mini-pads to incontinence pads; that was
my transition, and then the last few years I have begun to experi-
ence more urge incontinence. I can tell you where every ladies’ room
is in downtown Boston, and they are usually on the second floor.

I had done the biofeedback, which I plan to do again. I don’t drink
alcohol or very little; I was drinking water. Last week was the first
time I started taking medication. However, if it could be taken care
of permanently, I would consider surgery.

I find that this must be a very common issue, if we look on TV
and see what the commercials are, although people are a bit un-
comfortable talking about it. Perhaps because I have been in the
health and public health field for my entire career it’s easier to talk
about. We are all thinking of ourselves as young; even as we ma-
ture we do not think of ourselves as old. We don’t want to have these

IMPORTANCE Mixed urinary incontinence, a condition of both stress and urge urinary
incontinence, is prevalent in 20% to 36% of women and is challenging to diagnosis and treat
because urinary symptoms are variable and guidelines for treatment are not clear.

OBJECTIVE To review the diagnosis and management of mixed urinary incontinence in
women, with a focus on current available evidence.

EVIDENCE REVIEW MEDLINE was searched from January 1, 1992, to December 31, 2013.
Additional citations were obtained from references of the selected articles and reviews.
Articles that discussed the prevalence, diagnosis, results, and treatment of mixed urinary
incontinence were selected for review. Evidence was graded using Oxford Centre for
Evidence-Based Medicine levels of evidence for treatment recommendations.

FINDINGS tj;2The MEDLINE search resulted in 785 articles. After selection and obtainment of
additional citations, a total of 73 articles were reviewed. There is high-quality (level 1) evidence
for treating urinary incontinence with weight loss, for treating stress urinary incontinence by
performing anti-incontinence procedures of both traditional and mid-urethral slings and
retropubic urethropexies, and for managing urge urinary incontinence with anticholinergic
medications. However, direct high-quality evidence for treatment of women with mixed urinary
incontinence is lacking, as are clear diagnostic criteria and management guidelines.

CONCLUSION AND RELEVANCE High-quality, level 1 evidence for urinary incontinence therapy can
guide clinicians in the treatment of the components of mixed urinary incontinence. Because high-
quality evidence is lacking regarding the treatment of mixed urinary incontinence, treatment
generally begins with conservative management emphasizing the most bothersome component.
Randomized trials in women with mixed urinary incontinence populations are needed.
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side effects of aging; we want to continue to be vibrant and active.
I still want to do a 5-K [run] and not have to find a place to go to the
bathroom. I want to go bicycling for 3 or 4 hours and not have to find
some bushes, so … that’s where I am.

Search Methods and Results
Dr Myers A MEDLINE search of articles from January 1, 1992, to
December 31, 2013 was performed with the terms mixed urinary
incontinence and urinary incontinence, and with stress and urge as
MeSH terms and filters for full text, humans, English language,
female, and age categories of adults aged 19 years or older, aged
19 to 44 years, and aged 65 years or older. The MEDLINE search
resulted in 785 articles. Articles that discussed the prevalence,
diagnosis, results, and treatment of mixed urinary incontinence
were selected for review. After additional citations were obtained
from references, a total of 73 articles were reviewed. Evidence
for treatments (Table) was graded using Oxford Centre for
Evidence-Based Medicine levels of evidence for treatment
recommendations.17

Mixed Urinary Incontinence
The symptom of urinary incontinence, according to the most re-
cent consensus on terminology from the International Continence
Society–International Urogynecological Association, is defined as the

complaint of any involun-
tary loss of urine.18 Urinary
incontinence is bothersome
if the involuntary loss of
urine becomes a social or hy-
gienic problem. Urinary in-

continence can be subcategorized into groups: (1) stress urinary in-
continence, which is the complaint of involuntary leakage on effort
or exertion or on sneezing or coughing; (2) urgency urinary incon-
tinence, which is the complaint of involuntary leakage accompa-
nied by or immediately preceded by urgency; and (3) mixed uri-
nary incontinence, which is the complaint of involuntary leakage
associated with urgency and also with effort, exertion, sneezing, and
coughing.19 Other types of urinary incontinence include continu-
ous urinary leakage, insensible (ie, without awareness) urinary in-
continence, and coital incontinence.

Urinary incontinence affects women more than men. The
prevalence of female urinary incontinence is estimated to be 25%
to 45% for urinary incontinence and 20% to 36% for mixed uri-
nary incontinence.20,21 Ms W’s concerns about worsening inconti-
nence with time are consistent with the observation that signifi-
cant incontinence increases with age from approximately 6% in
the second decade to 16% in the eighth decade.22 Ms W’s inconti-
nence is also more bothersome to her now; mixed urinary inconti-
nence has been found to be more bothersome and have a larger
effect on quality of life than other types of incontinence.23 Also,
like other patients with mixed urinary incontinence described in
the literature, Ms W’s incontinence is more severe than if she had
only stress or urge incontinence. Others20,22,24,25 have reported
that women with large-volume incontinence or frequent leakage

(ie, severe urinary incontinence) are more likely to have mixed
urinary incontinence (37%) than urge urinary incontinence (27%)
or stress urinary incontinence (15%) symptoms (P<.001). Women
with severe urinary incontinence (21%; P=.02) and urge urinary
incontinence (13%; P=.10) symptoms report being “greatly” both-
ered by their urinary incontinence compared with women with
stress urinary incontinence (10%).

Variations in Mixed Urinary Incontinence
Patients with mixed urinary incontinence report urinary leakage with
physical activity, such as exercise, jumping, laughing, and sneezing,
as well as problems with urgency and inability to reach the toilet in
time. However, the proportion of urge urinary incontinence epi-
sodes relative to the number of stress urinary incontinence epi-
sodes differs among patients. Urge-predominant mixed urinary in-
continence occurs when urge episodes dominate over stress
incontinence. Similarly, stress-predominant mixed urinary inconti-
nence occurs when stress symptoms dominate. Because consen-
sus is lacking regarding the definitions or diagnostic criteria for mixed

3IQ 3 Incontinence Questions

PFMT pelvic floor muscle training

QUID Questionnaire for Female
Urinary Incontinence Diagnosis

Box. Clinical Bottom Line for Female Mixed Urinary Incontinence

Mixed urinary incontinence: combination of symptoms of stress uri-
nary incontinence and urge urinary incontinence

Stress predominant

Urge predominant

Equal components

Diagnosis by questionnaires

3 Incontinence Questions (3IQ)

Questionnaire for Female Urinary Incontinence Diagnosis (QUID)

Treatment planning for mixed urinary incontinence

Assess bothersomeness by Urogenital Distress Inventory and
Incontinence Impact Questionnaire; treat most bothersome

Combined treatment strategy (treat both stress and urge compo-
nents)

Treatments (and their level of evidence17 for mixed urinary inconti-
nence)

For overall mixed urinary incontinence

Weight loss (level I)

Behavioral (levels I, II)

Pelvic muscle exercises (level II)

Reduce caffeine intake (level II)

Fluid management (level II)

Vaginal estrogen (level I)

For stress component

Anti-incontinence surgery (mid-urethral sling [level II], tradi-
tional sling [level I], retropubic urethropexy [level I], urethral
bulking [level IV])

For urge component

Anticholinergic medications (oxybutynin, trospium, toltero-
dine [level I], fesoterodine [level III], darifenacin, solifenacin
[level III])a

β3-adrenergic agonists (mirabegron)a

a US Food and Drug Administration–approved medications.
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urinary incontinence, outcomes of studies are difficult to compare
with one another. Attempts to classify patients into more precisely
defined groups have not been successful. Lewis et al26 categorized
women with urge- and stress-predominant mixed urinary inconti-
nence using scoring systems but were unable to classify women into
more precisely defined, clinically meaningful groups. Brubaker et
al27,28 proposed defining mixed urinary incontinence by treatment
outcomes but were unable to establish a definition of mixed uri-
nary incontinence that correlated with treatment outcomes. Analy-
ses of the Behavior Enhances Drug Reduction of Incontinence
(BE-DRI) trial29 (a comparison of anticholinergic medications with
or without pelvic physical therapy in patients with urge urinary in-
continence) and the Stress Incontinence Surgical Treatment Effi-

cacy Trial (SisTER)30 (comparison of a rectus fascia sling vs Burch
retropubic urethropexy in patients with stress urinary inconti-
nence) failed to establish definitions of mixed urinary incontinence
that could identify subgroups that favorably respond to treatment.
Irrespective of there being a precise definition for what mixed uri-
nary incontinence is, patients still have this disorder and clinicians
must do their best to treat it.

Diagnosis of Mixed Urinary Incontinence
Ms W has symptoms of both stress urinary incontinence and ur-
gency urinary incontinence and thus has mixed urinary inconti-
nence. Urodynamic testing can be done but is not necessary to es-
tablish the diagnosis since it is made based on symptoms. Easily

Table. Summary of Evidence for Treatment of Urinary Incontinence

Source Study Type
Type of Urinary
Incontinence

Level of
Evidencea

No. of Patients
Analyzed Treatment Mode Summary Statistics

Subak et al,1 2009 Randomized trial All types I 338 Weight loss Weight loss improved fre-
quency of all urinary inconti-
nence by ≥70% (P<.001)

Hendrix et al, 2

2005
Randomized,
double-blind,
placebo-
controlled trial

All types I 16 417 Hormone therapy At 1 y, CEE + MPA worsened
urinary incontinence (RR, 1.20;
95% CI, 1.06-1.36); CEE alone
worsened urinary incontinence
(RR, 1.59; 95% CI, 1.39-1.82)

Cody et al,3 2009 Cochrane review All types I 4 Trials included
213 patients

Hormone therapy Local estrogen can improve
urinary incontinence (RR, 0.74;
95% CI, 0.64-0.86)

Burgio et al,4 1998 Randomized trial Urge I 197 Behavioral vs drug vs control Behavioral treatment more
effective than drug treatment
(P=.04) and more effective
than control (P<.001)

Jain et al,5 2011 Systematic review
and meta-analysis

Mixed I 11 Trials included
2693 patients

Mid-urethral slings Mid-urethral slings’ subjective
cure of mixed urinary inconti-
nence was 56.4% (95% CI,
45.7%-69.6%)

Osman,6 2003 Randomized trial Mixed I 75 Retropubic colposuspension/
traditional sling vs anticholin-
ergic medication

Surgery more effective than
anticholinergic medication
(P<.05)

Khullar et al,7

2004
Randomized,
double-blind,
placebo-
controlled trial

Mixed I 854 Anticholinergic medication Extended-release tolterodine
decreased weekly urge urinary
incontinence vs placebo
(P<.001); no difference in
stress urinary incontinence

Townsend et al,8

2013
Large prospective
cohort

All types II 23 063 Behavioral

Kulseng-Hanssen
et al,9 2008

Large prospective
trial

Mixed II 1113 Mid-urethral slings

Kulseng-Hanssen
et al,10 2007

Prospective
cohort

Mixed II 450 Mid-urethral slings

Townsend et al,11

2011
Large prospective
cohort

Mixed II 65 167 Behavioral High caffeine intake worsened
urinary incontinence vs low
caffeine intake (RR, 1.19; 95%
CI, 1.06-1.34)

Gormley et al,12

2012
AUA/SUFU
guidelines

Overactive
bladder

II 8 Trials Conservative, behavioral

Staskin and Te,13

2006
Pooled studies
with subanalysis

Overactive
bladder, mixed

III 1041 Anticholinergic medication

Kegel,14 1948 Case series Postpartum
stress

IV Pelvic floor muscle training

Karram and
Bhatia,15 1989

Retrospective
case cohorts

Mixed IV 52 Surgery vs conservative

Sand et al,16 1988 Case series Stress V 86 Stress urinary incontinence
surgery

Abbreviations: AUA, American Urological Association; CEE, conjugated equine
estrogen; MPA, medroxyprogesterone acetate; RR, relative risk; SUFU, Society
of Female Urology.
a Evidence was graded using the Oxford Centre for Evidence-Based Medicine

levels of evidence for treatment recommendations17 (I = properly powered

and conducted randomized clinical trial, systematic review, or meta-analysis;
II = well-designed controlled trial without randomization; prospective
comparative cohort; III = case-control studies, retrospective cohort
studies; IV = case series with or without intervention, cross-sectional studies;
V = opinion of authorities, case reports).
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administered questionnaires can help determine the type of uri-
nary incontinence.31 Either the 3 Incontinence Questions (3IQ)
(Figure 1) or the Questionnaire for Female Urinary Incontinence
Diagnosis (QUID) (Figure 2) may be used to diagnose mixed uri-
nary incontinence.32,33 The 3IQ can be summarized as the follow-
ing 3 questions: (1) Did you leak urine in the last 3 months? (2) Did
you leak urine with activity, with urge, or with neither? and (3) In what
situation did the leakage most often occur? The third question en-
ables clinicians to categorize a patient’s symptoms into either stress,
urge, other, or mixed urinary incontinence. The QUID is a scoring sys-
tem in which each question is assigned a numerical value and the
values are summed, with the total value categorizing a patient’s
symptoms into stress, urge, or mixed urinary incontinence. If the first
3 answers add to 4 or more, the patient receives a diagnosis of stress
urinary incontinence. When the last 3 questions add to 6 or more,
the patient is diagnosed as having urge urinary incontinence. If a pa-
tient’s score reaches the cutoffs in both categories, then the pa-

tient is diagnosed as having mixed urinary incontinence. The 3IQ and
QUID facilitate categorization of patients into the major urinary in-
continence categories and the tests correlate well with objective as-
sessments of urinary incontinence.

Treatment of Mixed Urinary Incontinence
No randomized trials evaluating treatment outcomes for mixed
urinary incontinence have been completed. Most studies report-
ing mixed urinary incontinence outcomes were secondary analy-
ses of trials of patients having either predominantly stress urinary
incontinence or predominantly urge urinary incontinence. The
Mixed Incontinence: Medical or Surgical Approach (MIMOSA)
trial34 randomized patients with mixed urinary incontinence to
either a nonsurgical or a surgical treatment group. The study
closed early; the disparity between treatment groups (surgical vs
nonsurgical) led to a lack of enrollment. Given the lack of treat-
ments for mixed urinary incontinence evaluated in properly con-

Figure 2. The Questionnaire for Female Urinary Incontinence Diagnosis (QUID)

Do you leak urine (even small drops), wet yourself, or wet your pads or 
undergarments:    

1. When you cough or sneeze?

2. When you bend down or lift something up?

3. When you walk quickly, jog or exercise?

4. While you are undressing in order to use the toilet?

5. Do you get such a strong and uncomfortable need to urinate that you 
leak urine (even small drops) or wet yourself before reaching the toilet?

6. Do you have to rush to the bathroom because you get a sudden, strong 
need to urinate?  

Sum responses to items 1, 2, and 3 for the stress score; and sum responses to items 4, 5, and 6 for the urge score.

None of
the time

Score = 0 Score = 1

Rarely

Score = 2

Once in 
a while

Score = 3

Often

Score = 4

Most of 
the time

Score = 5

All of 
the time

Adapted with permission from Elsevier Inc.33

Figure 1. The 3 Incontinence Questions (3IQ) Questionnaire

1. During the last 3 months, have you leaked urine (even a small amount)?          Yes                No  (questionnaire completed) 

2. During the last 3 months, did you leak urine (check all that apply):

a. When you were performing some physical activity, such as coughing, sneezing, lifting, or exercise?

b. When you had the urge or the feeling that you needed to empty your bladder, but you could not get to the toilet fast enough?

c. Without physical activity and without a sense of urgency?

3. During the last 3 months, did you leak urine most often (check only one):

a. When you were performing some physical activity, such as coughing, sneezing, lifting, or exercise?

b. When you had the urge or the feeling that you needed to empty your bladder, but you could not get to the toilet fast enough?

c. Without physical activity and without a sense of urgency?

d. About equally as often with physical activity as with a sense of urgency?

Definition of type of urinary incontinence based on response to question 3

Stress only or stress predominant

Urge only or urge predominant

Other cause only or other cause predominant

Mixed

a. Most often with physical activity

b. Most often with the urge to empty the bladder

c. Without physical activity or sense of urgency

d. About equally with physical activity and sense of urgency

Response Type of incontinence

Adapted with permission from the American College of Physicians.32
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ducted trials, treatments for the individual components of the
disorder are pursued. A higher level of evidence exists to support
treatments for stress or urge urinary incontinence. Stress urinary
incontinence can be treated surgically with options including
slings, urethral injections, and other anti-incontinence proce-
dures such as Burch retropubic urethropexy. Nonsurgical treat-
ments include pelvic muscle exercises and continence/pessary
devices or off-label use of medications. Urge urinary incontinence
can be treated nonsurgically with behavior modification, anticho-
linergic medications, and pelvic muscle exercises. Surgical treat-
ments include sacral neuromodulation and recently US Food and
Drug Administration (FDA)–approved botulinum clostridium
injections for neurogenic and overactive bladder.

Treatment is usually begun with conservative measures or
with therapies targeted to the component of mixed urinary incon-
tinence that bothers the patient most.15,16 The 6-question Uro-
genital Distress Inventory and the 7-question Incontinence
Impact Questionnaire are tools that help patients and clinicians
determine which aspects of mixed incontinence are most
bothersome.35,36

Behavioral Modifications as Treatment
of Mixed Urinary Incontinence
Ms W’s behavioral change trial of reduction of bladder irritants to
improve her urinary incontinence is a commonly applied strategy
when treating urinary incontinence. Behavior modification
includes dietary changes such as elimination of caffeine and/or
other bladder irritants, fluid management, and bladder training.
These are useful when overactive bladder symptoms or urge uri-
nary incontinence predominate.12 Patients may be asked to keep
a bladder diary. This helps assess the type and amount of fluid
consumption and when voids and leakage occur. This information
helps guide behavioral treatments like planned voids, urge sup-
pression strategies, and changes in fluid intake. Because the ben-
efits of behavioral therapy outweigh both the risk and burden of
the treatments, the American Urological Association guidelines
recommend behavioral therapy (level II evidence) as first-line
treatment for adults with nonneurogenic bladder-associated uri-
nary incontinence (overactive bladder). The evidence is less clear
for how behavior modification treatments of urge urinary inconti-
nence extrapolate to the treatment of mixed urinary inconti-
nence. Weight loss would be recommended for Ms W because
weight loss in overweight/obese women has been shown in a ran-
domized trial to reduce incontinence episodes.1

Pelvic Muscle Exercises for Mixed Urinary Incontinence
Ms W tried pelvic floor muscle training (PFMT), which is mostly used
for stress urinary incontinence but can also be used for mixed uri-
nary incontinence. Contraction of the pelvic floor muscles results in
reflex inhibition of the detrusor muscle (Figure 3). Since their origi-
nal description in 1948, Kegel exercises have been used to treat all
types of incontinence—stress, urge, and mixed.14 In a 2010 Coch-
rane review, randomized or quasi-randomized trials of the effec-
tiveness of PFMT in women with stress, urge, and mixed urinary in-
continence were summarized.37 Outcomes were assessed by
validated questionnaires, self-report, and bladder diary. Only 3 of 13
trials contributed to the analysis (n=121 with PFMT and n=125 con-
trol patients) because there was a moderate level of bias, consider-

able variation in the interventions, and heterogeneous study popu-
lations and outcome measures. The trials compared PFMT with no
treatment, sham treatment, or some other inactive control group.
Compared with no PFMT, the PFMT groups were more likely to re-
port cure or improvement (relative risks, 2.26 [95% CI, 1.53-3.35]
for urinary incontinence and 14.10 [95% CI, 2.01-103.23] for stress
urinary incontinence). One reviewed trial specifically examined mixed
urinary incontinence but had only short-term results and variable
outcome measures. The study was limited because the interven-
tions were taught to patients by specialists, limiting the generaliz-
ability of the results, and some outcomes were measured by self-
report/bladder diary.4 The Cochrane review concluded that PFMT
was more likely to cure or improve stress urinary incontinence symp-
toms than urge urinary incontinence symptoms, even in patients with
mixed urinary incontinence.

Medications to Treat Mixed Urinary Incontinence
Ms W underwent a trial of a patch medication, presumably the
patch version of oxybutynin. Anticholinergic medications can be
useful when managing mixed urinary incontinence. Staskin and
Te13 pooled 4 studies of patients with overactive bladder and
reported on a subgroup of 1041 patients with mixed urinary

Figure 3. Basic Anatomy of the Female Pelvic Floor and Lower Urinary
Tract
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Puborectalis
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incontinence; the patients were being treated in double-blind
trials with either a placebo control or solifenacin succinate (5 mg
or 10 mg). At 12 weeks, 43% of those with mixed urinary inconti-
nence receiving 5 mg of solifenacin succinate and 49% receiving
10 mg regained continence vs 33% with placebo (P<.001). Four
hundred thirty-three patients who continued in an open-label
trial were followed up for an additional 40 weeks and 52% had
regained total continence. This trial’s results suggest that the defi-
nition of mixed urinary incontinence needs refining or that there
is a subgroup of mixed urinary incontinence patients whose stress
symptoms improve with anticholinergic medications. Duckett and
Basu38 explored this last possibility in a small case series. They
examined urethral characteristics of 26 patients with mixed uri-
nary incontinence in whom behavioral therapy failed and who
were treated with oral solifenacin. Urethral length, volume,
width, and anatomical features were measured by 3-dimensional
ultrasound but no changes in urethral characteristics were found.
Only 4 of the 26 patients had both their urge urinary incontinence
and stress urinary incontinence cured. The presence of stress uri-
nary incontinence affecting the ability of overactive bladder
medications to treat urge urinary incontinence was studied in a
trial of 854 women with urge-predominant mixed incontinence
by Khullar et al.7 Women received either extended-release tolt-
erodine, 4 mg, or placebo. Tolterodine had a 1.9 (95% CI, 1.4-2.5)
greater likelihood than placebo to improve urge incontinence epi-
sodes. No difference was found between treatment groups
regarding the change in the number of stress incontinence epi-
sodes, leading to the conclusion that the presence of stress uri-
nary incontinence did not affect the ability of tolterodine to treat
the urgency component. Medications used to treat mixed urinary
incontinence are limited to those that treat urge urinary inconti-
nence, as there are no FDA-approved medications for stress uri-
nary incontinence.

Effect of Anti-incontinence Surgery for Stress Urinary Incontinence
on Mixed Urinary Incontinence
Ms W is willing to have surgery “if it [urinary incontinence] could
be taken care of permanently.” Ms W does have stress urinary
incontinence, which raises the question of whether surgery for
stress urinary incontinence treats mixed urinary incontinence.
Surgical procedures for stress urinary incontinence include ure-
thral bulking, retropubic urethropexies, pubovaginal slings, and
mid-urethral slings. There are Cochrane reviews addressing the
effectiveness of these surgical procedures for stress urinary
incontinence with subanalyses for patients with mixed urinary
incontinence.39-42 In a review on colposuspension (Burch retro-
pubic urethropexy),6 one included trial randomized 75 women
presenting with mixed incontinence. One-third of the patients
(n=25) received a 6-month course of anticholinergic treatment
and two-thirds (n=50) had surgery for stress urinary inconti-
nence. Results showed lower incontinence rates after open retro-
pubic colposuspension compared with anticholinergic treatment.
In a Cochrane review on traditional slings, one reviewed trial of
mixed urinary incontinence symptoms found that surgery, com-
pared with oxybutynin, was more effective in treating patient-
reported incontinence symptoms.41 A Cochrane review of ure-
thral bulking agents found limited evidence for the efficacy of
these agents for stress urinary incontinence and no conclusions

for these agents’ efficacy for mixed urinary incontinence.7 Most of
the information about the effectiveness of stress urinary inconti-
nence procedures for treatment of mixed urinary incontinence is
on mid-urethral slings. A meta-analysis of trials examining the
e f f e c t i ve n e s s o f m i d - u r e t h ra l s l i n g s o n m i xe d u r i n a r y
incontinence5 included 6 randomized and 7 prospective studies.
The 7 prospective studies included patients with symptoms with
and without urodynamically proven mixed urinary incontinence.
Subjective cure from mid-urethral sling procedures was 56.4%
(95% CI, 45.7%-69.6%) at approximately 36 months of follow-
up. The overall cure of urgency and urge urinary incontinence
ranged from 30% to 85% at follow-up times of a few months up
to 5 years, with the overall subjective cure of retropubic slings vs
transobturator slings being similar. Large prospective and retro-
spective trials evaluating the effectiveness of tension-free vaginal
tape slings in the mixed urinary incontinence population9,10 found
cure rates ranging from 52% (urge-predominant mixed urinary
incontinence) to 60% (equal mixed urinary incontinence) to 80%
(stress-predominant mixed urinary incontinence). These trials
suggest that women with stress-predominant urinary inconti-
nence have significantly better objective cure results than women
with equal stress-urge and urge-predominant incontinence at 7
months (73.6% vs 61.0% vs 49.3%, respectively) and at 38
months (64.2% vs 51.3% vs 45.2%, respectively). Women with
urge-predominant mixed urinary incontinence have more postop-
erative bothersomeness.

Mid-Urethral Slings
Ms W says she is willing to have surgery “if it [the incontinence] could
be taken care of permanently,” but as noted above, not all patients
with mixed urinary incontinence have a cure with surgery; patients
with stress-predominant mixed urinary incontinence have better re-
sults than those with more predominant urge symptoms. Studies
determining risk factors for failure of mid-urethral slings found that
patient characteristics associated with worse outcomes after mid-
urethral slings are age 56 years or higher, higher baseline symptom
severity, preoperative use of anticholinergic drugs, surgical compli-
cations, and higher opening detrusor pressure (33 cm H2O) on uro-
dynamic testing. Patients with these characteristics are more likely
to have postoperative urgency and need for anticholinergic
medications.43-46

Recommendations for Ms W
Based on current knowledge and evidence, I would start with con-
servative management before moving to surgical treatment. I would
first recommend weight loss, pelvic floor muscle training, and fluid
management. I also recommend an assessment of bothersome-
ness to help measure urge urinary incontinence and stress urinary
incontinence components. If Ms W has a significant stress urinary
incontinence component, then an anti-incontinence procedure such
as a mid-urethral sling would be the next step. Urodynamic testing
to look for preoperative variables such as opening detrusor pres-
sure can also help guide decision making if surgical treatment is
planned for the stress urinary incontinence component to help de-
termine Ms W’s risk of needing postoperative medications for per-
sistent urge symptoms.
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Questions and Discussion

QUESTION What is the role of estrogen in treatment of urinary in-
continence?
DR MYERS Expert opinion has suggested that hormone therapy may
be useful for the treatment of urinary incontinence. The Women’s
Health Initiative found that oral hormone therapy worsened uri-
nary incontinence.2 There is some evidence that local vaginal estro-
gen can help treat urgency symptoms.3

QUESTION Are the newer anticholinergic medications better than
the older ones?
DR MYERS For the treatment of mixed urinary incontinence, very
few studies have looked at treatment outcomes and none that I am
aware of have compared 2 anticholinergic drugs with each other.

QUESTION What behavioral changes do you suggest to patients,
and how adherent are they to giving up caffeine, lowering or giving
up alcohol, changing their fluid intake, and losing weight?
DR MYERS There are studies suggesting that incontinence is worse
in patients with high vs low caffeine intake. It is reasonable to rec-
ommend that patients limit caffeine-containing coffee intake to 1 cup
or 2 cups at most per day. Drinking 8 to 10 glasses of water a day
will change bladder frequency but not necessarily incontinence.11 As
long as a patient understands this connection, then she can make
her own choice. In terms of other bladder irritants such as alcohol,

artificial sweeteners, and acidic beverages, this type of dietary re-
striction is often mentioned, but there is no evidence to indicate that
these types of beverages worsen incontinence.8 There is evidence
that weight loss improves urinary incontinence. As to whether a per-
son is adherent to these recommendations is of course up to each
individual.

QUESTION Is mixed urinary incontinence a different condition or
is it just the sum of urge urinary incontinence and stress urinary in-
continence? Are clinicians expecting to find a treatment based on
it being its own condition or based on it being a combination of dif-
ferent types of incontinence?
DR MYERS We do not know if mixed urinary incontinence is its own
condition with a different underlying mechanism than the indi-
vidual conditions of stress urinary incontinence or urge urinary in-
continence. Research is ongoing regarding the effects of pudendal
nerve injury as a mechanism of both stress urinary incontinence and
urge urinary incontinence; pudendal neuropathy has been long im-
plicated as a mechanism for pelvic organ prolapse as well.47 Lim-
ited basic science research is being conducted to specifically inves-
tigate mixed urinary incontinence. One study suggests that the
urethral afferent nerves trigger reflex detrusor contractions in pa-
tients with bladder neck funneling. If proven so, this research sug-
gests that surgical correction of the bladder neck would improve/
treat mixed urinary incontinence.48 More research is needed to
determine the pathophysiology of urinary incontinence of all types—
stress, urge, and mixed.

ARTICLE INFORMATION

Conflict of Interest Disclosures: The author has
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest. Dr
Myers reports receipt of research support from
Pfizer; honoraria/travel expenses for lectures from
Northwestern University, St John’s Mercy Medical
Center (St Louis, Missouri), New England
Obstetrical and Gynecological Society, MedStar
Health, American College of Nurse Midwives,
Buffalo Obstetrical Society (Buffalo, New York),
Brigham and Women’s Hospital, and St Francis
Hospital (Hartford, Connecticut); and travel
expenses for meetings from the American
Urogynecologic Society, American College of
Obstetrics and Gynecology, American Board of
Obstetrics and Gynecology, and National Institute
of Diabetes and Digestive and Kidney Diseases
Urinary Incontinence Treatment Network.

The conference on which this article is based
took place at the Obstetrics and Gynecology Grand
Rounds at Beth Israel Deaconess Medical Center,
Boston, Massachusetts, on October 2, 2013.

Additional Contributions: We thank the patient for
sharing her story and for providing permission to
publish it.

Clinical Crossroads at Beth Israel Deaconess
Medical Center is produced and edited by Risa B.
Burns, MD, series editor; Jon Crocker, MD, Howard
Libman, MD, Eileen E. Reynolds, MD, Amy N. Ship,
MD, Gerald Smetana, MD, and Anjala V. Tess, MD.

REFERENCES

1. Subak LL, Wing R, West DS, et al; PRIDE
Investigators. Weight loss to treat urinary

incontinence in overweight and obese women.
N Engl J Med. 2009;360(5):481-490.

2. Hendrix SL, Cochrane BB, Nygaard IE, et al.
Effects of estrogen with and without progestin on
urinary incontinence. JAMA. 2005;293(8):
935-948.

3. Cody JD, Richardson K, Moehrer B, Hextall A,
Glazener CM. Oestrogen therapy for urinary
incontinence in post-menopausal women. Cochrane
Database Syst Rev. 2009;4(4):CD001405.

4. Burgio KL, Locher JL, Goode PS, et al. Behavioral
vs drug treatment for urge urinary incontinence in
older women: a randomized controlled trial. JAMA.
1998;280(23):1995-2000.

5. Jain P, Jirschele K, Botros SM, Latthe PM.
Effectiveness of midurethral slings in mixed urinary
incontinence: a systematic review and
meta-analysis. Int Urogynecol J. 2011;22(8):
923-932.

6. Osman T. Stress incontinence surgery for
patients presenting with mixed incontinence and a
normal cystometrogram. BJU Int.
2003;92(9):964-968.

7. Khullar V, Hill S, Laval KU, Schiøtz HA, Jonas U,
Versi E. Treatment of urge-predominant mixed
urinary incontinence with tolterodine extended
release: a randomized, placebo-controlled trial.
Urology. 2004;64(2):269-274.

8. Townsend MK, Devore EE, Resnick NM,
Grodstein F. Acidic fruit intake in relation to
incidence and progression of urinary incontinence.
Int Urogynecol J. 2013;24(4):605-612.

9. Kulseng-Hanssen S, Husby H, Schiøtz HA.
Follow-up of TVT operations in 1113 women with

mixed urinary incontinence at 7 and 38 months. Int
Urogynecol J Pelvic Floor Dysfunct.
2008;19(3):391-396.

10. Kulseng-Hanssen S, Husby H, Schiotz HA. The
tension free vaginal tape operation for women with
mixed incontinence: do preoperative variables
predict the outcome? Neurourol Urodyn.
2007;26(1):115-121.

11. Townsend MK, Jura YH, Curhan GC, Resnick NM,
Grodstein F. Fluid intake and risk of stress, urgency,
and mixed urinary incontinence. Am J Obstet
Gynecol. 2011;205(1):e1-e6.

12. Gormley EA, Lightner DJ, Burgio KL, et al;
American Urological Association; Society of
Urodynamics, Female Pelvic Medicine, and
Urogenital Reconstruction. Diagnosis and
treatment of overactive bladder (non-neurogenic)
in adults: AUA/SUFU guideline. J Urol.
2012;188(6)(suppl):2455-2463.

13. Staskin DR, Te AE. Short- and long-term efficacy
of solifenacin treatment in patients with symptoms
of mixed urinary incontinence. BJU Int.
2006;97(6):1256-1261.

14. Kegel AH. Progressive resistance exercise in the
functional restoration of the perineal muscles. Am J
Obstet Gynecol. 1948;56(2):238-248.

15. Karram MM, Bhatia NN. Management of
coexistent stress and urge urinary incontinence.
Obstet Gynecol. 1989;73(1):4-7.

16. Sand PK, Bowen LW, Ostergard DR, Brubaker L,
Panganiban R. The effect of retropubic urethropexy
on detrusor stability. Obstet Gynecol. 1988;71(6 pt
1):818-822.

Female Mixed Urinary Incontinence Clinical Crossroads Clinical Review & Education

jama.com JAMA May 21, 2014 Volume 311, Number 19 2013

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a University of California - San Diego User  on 05/20/2014



Copyright 2014 American Medical Association. All rights reserved.

17. Oxford Centre for Evidence-Based Medicine
Levels of Evidence Working Group. OECBM Levels
of Evidence System. http://www.cebm.net/index
.aspx?o=5653. Accessed April 25, 2014.

18. Haylen BT, de Ridder D, Freeman RM, et al. An
International Urogynecological Association
(IUGA)/International Continence Society (ICS) joint
report on the terminology for female pelvic floor
dysfunction. Int Urogynecol J. 2010;21(1):5-26.

19. Abrams P, Andersson KE, Birder L, et al. Fourth
International Consultation on Incontinence
recommendations of the International Scientific
Committee: evaluation and treatment of urinary
incontinence, pelvic organ prolapse, and fecal
incontinence. Neurourol Urodyn. 2010;29(1):
213-240.

20. Stewart WF, Van Rooyen JB, Cundiff GW, et al.
Prevalence and burden of overactive bladder in the
United States. World J Urol. 2003;20(6):327-336.

21. Hannestad YS, Rortveit G, Sandvik H, Hunskaar
S. A community-based epidemiological survey of
female urinary incontinence: the Norwegian
EPINCONT study: Epidemiology of Incontinence in
the County of Nord-Trøndelag. J Clin Epidemiol.
2000;53(11):1150-1157.

22. Minassian VA, Drutz HP, Al-Badr A. Urinary
incontinence as a worldwide problem. Int J
Gynaecol Obstet. 2003;82(3):327-338.

23. Minassian VA, Devore E, Hagan K, Grodstein F.
Severity of urinary incontinence and effect on
quality of life in women by incontinence type.
Obstet Gynecol. 2013;121(5):1083-1090.

24. Tennstedt SL, Fitzgerald MP, Nager CW, et al;
Urinary Incontinence Treatment Network. Quality
of life in women with stress urinary incontinence.
Int Urogynecol J Pelvic Floor Dysfunct.
2007;18(5):543-549.

25. Frick AC, Huang AJ, Van den Eeden SK, et al.
Mixed urinary incontinence: greater impact on
quality of life. J Urol. 2009;182(2):596-600.

26. Lewis JB, Ng AV, O’Connor RC, Guralnick ML.
Are there differences between women with urge
predominant and stress predominant mixed urinary
incontinence? Neurourol Urodyn.
2007;26(2):204-207.

27. Brubaker L, Lukacz ES, Burgio K, et al. Mixed
incontinence: comparing definitions in non-surgical
patients. Neurourol Urodyn. 2011;30(1):47-51.

28. Brubaker L, Stoddard A, Richter H, et al;
Urinary Incontinence Treatment Network. Mixed
incontinence: comparing definitions in women

having stress incontinence surgery. Neurourol
Urodyn. 2009;28(4):268-273.

29. Burgio KL, Kraus SR, Menefee S, et al.
Behavioral therapy to enable women with urge
incontinence to discontinue drug treatment:
a randomized trial. Ann Intern Med.
2008;149(3):161-169.

30. Albo ME, Richter HE, Brubaker L, et al. Burch
colposuspension vs fascial sling to reduce urinary
stress incontinence. N Engl J Med.
2007;356(21):2143-2155.

31. Farrell SA, Bent A, Amir-Khalkhali B, et al.
Women’s ability to assess their urinary incontinence
type using the QUID as an educational tool. Int
Urogynecol J. 2013;24(5):759-762.

32. Brown JS, Bradley CS, Subak LL, et al;
Diagnostic Aspects of Incontinence Study (DAISY)
Research Group. The sensitivity and specificity of a
simple test to distinguish between urge and stress
urinary incontinence. Ann Intern Med.
2006;144(10):715-723.

33. Bradley CS, Rovner ES, Morgan MA, et al. A new
questionnaire for urinary incontinence diagnosis in
women: development and testing. Am J Obstet
Gynecol. 2005;192(1):66-73.

34. Brubaker L, Moalli P, Richter HE, et al.
Challenges in designing a pragmatic clinical trial: the
Mixed Incontinence—Medical or Surgical Approach
(MIMOSA) trial experience. Clin Trials.
2009;6(4):355-364.

35. Shumaker SA, Wyman JF, Uebersax JS, McClish
D, Fantl JA; Continence Program in Women
Research Group. Health-related quality of life
measures for women with urinary incontinence: the
Incontinence Impact Questionnaire and the
Urogenital Distress Inventory. Qual Life Res.
1994;3(5):291-306.

36. Uebersax JS, Wyman JF, Shumaker SA, McClish
DK, Fantl JA; Continence Program for Women
Research Group. Short forms to assess life quality
and symptom distress for urinary incontinence in
women: the Incontinence Impact Questionnaire
and the Urogenital Distress Inventory. Neurourol
Urodyn. 1995;14(2):131-139.

37. Dumoulin C, Hay-Smith J. Pelvic floor muscle
training versus no treatment, or inactive control
treatments, for urinary incontinence in women.
Cochrane Database Syst Rev. 2010;(1):CD005654.

38. Duckett J, Basu M. The effect of solifenacin on
urethral sphincter morphology. Int Urogynecol J.
2011;22(8):971-974.

39. Kirchin V, Page T, Keegan PE, Atiemo K, Cody
JD, McClinton S. Urethral injection therapy for
urinary incontinence in women. Cochrane Database
Syst Rev. 2012;2:CD003881.

40. Lapitan MC, Cody JD. Open retropubic
colposuspension for urinary incontinence in
women. Cochrane Database Syst Rev.
2012;6:CD002912.

41. Rehman H, Bezerra CC, Bruschini H, Cody JD.
Traditional suburethral sling operations for urinary
incontinence in women. Cochrane Database Syst
Rev. 2011;(1):CD001754.

42. Ogah J, Cody JD, Rogerson L. Minimally
invasive synthetic suburethral sling operations for
stress urinary incontinence in women. Cochrane
Database Syst Rev. 2009;(4):CD006375.

43. Svenningsen R, Staff AC, Schiøtz HA, Western
K, Sandvik L, Kulseng-Hanssen S. Risk factors for
long-term failure of the retropubic tension-free
vaginal tape procedure [published online August 14,
2013]. Neurourol Urodyn. doi: 10.1002/nau.22466.

44. Lee JK, Dwyer PL, Rosamilia A, Lim YN,
Polyakov A, Stav K. Persistence of urgency and urge
urinary incontinence in women with mixed urinary
symptoms after midurethral slings: a multivariate
analysis. BJOG. 2011;118(7):798-805.

45. Yoo EH, Kim D. Predictors of postoperative
antimuscarinics in women with mixed urinary
incontinence after transobturator surgery. Int
Urogynecol J. 2013;24(3):401-406.

46. Panayi DC, Duckett J, Digesu GA, Camarata M,
Basu M, Khullar V. Pre-operative opening detrusor
pressure is predictive of detrusor overactivity
following TVT in patients with pre-operative mixed
urinary incontinence. Neurourol Urodyn.
2009;28(1):82-85.

47. Furuta A, Kita M, Suzuki Y, et al. Association of
overactive bladder and stress urinary incontinence
in rats with pudendal nerve ligation injury. Am J
Physiol Regul Integr Comp Physiol.
2008;294(5):R1510-R1516.

48. Jung SY, Fraser MO, Ozawa H, et al. Urethral
afferent nerve activity affects the micturition reflex;
implication for the relationship between stress
incontinence and detrusor instability. J Urol.
1999;162(1):204-212.

Clinical Review & Education Clinical Crossroads Female Mixed Urinary Incontinence

2014 JAMA May 21, 2014 Volume 311, Number 19 jama.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a University of California - San Diego User  on 05/20/2014


