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Stress urinary incontinence is de-
fined as leakage of urine with in-
creases in intra-abdominal pressure
—such as with coughing, sneezing,
jumping or other physical activity—
in the absence of a bladder contrac-
tion. It is the most common type of
incontinence in women under age
60, and accounts for about half
of incontinence in all women.1

Surgery for stress incontinence is
one of the more common surgeries
performed in women, with about

135,000 performed in the United
States in 1998.9 More than half of
these surgeries are performed in
women between the ages of 40
and 59, with a mean age of about
54 years.9

Risk factors for stress inconti-
nence are shown in Table 1. While
parity and, most specifically, vaginal
delivery, is an important factor in
the development of stress inconti-
nence in younger women, it is not a
strong predictor of stress inconti-

nence in midlife or older women.10

In a study of postmenopausal nulli-
parous women and their parous sis-
ters, for example, family history was
a more important factor than was
parity.11 In women, the risk of de-
veloping stress incontinence during
midlife and beyond increases with
hormone use and obesity.4,12

Pathophysiology of Stress
Incontinence
Incontinence can be subdivided into
types based on symptoms and the
underlying mechanism of urine loss.
Table 2 defines the common types of
incontinence (stress, urge and mixed)
by symptoms (patient-reported) and
signs (clinical findings).

Stress incontinence. Stress inconti-
nence is thought to be related to a
structural and/or functional defi-
ciency of the urethra. When pressure
in the bladder exceeds pressure in
the urethra, leakage occurs. Poor
urethral support (urethral hypermo-
bility) is hypothesized as a structural
cause of stress incontinence; without
firm, supportive tissue underlying
the urethra, there is no “backstop” to
assist with coaptation of the urethra
when intra-abdominal pressure in-
creases bladder pressure. A poorly
functioning urethral sphincter is an-
other cause of stress incontinence
(intrinsic sphincter deficiency); when

Urinary incontinence is a common problem in midlife women;

indeed, the prevalence peaks between the ages of 45 and 55

years.1 Community-based studies estimate that up to half of all

midlife women report at least monthly episodes of incontinence.1-3

More severe incontinence is less common; about 15% report

experiencing leakage several days or more per week.4 While

often described as a urogenital symptom of menopause, most

epidemiologic studies have not shown an association with the

menopausal transition or the postmenopausal state that is

independent of age.5 While not a life-threatening condition,

incontinence significantly impacts both quality of life and

physical health. Women with incontinence often curtail their

social and physical activities, which can lead to social isolation,

depression and decreased exercise.6-8
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the urethral sphincter, which encir-
cles the mid-portion of the urethra,
is deficient it cannot compensate for
increases in intra-abdominal and
bladder pressure.

Urge incontinence. Women with
urge incontinence report getting
the urge to urinate but not being
able to get seated on the toilet with-
out leaking urine onto their cloth-
ing. Triggers, such as running water
or putting a key in the door, can
precipitate episodes of urge incon-
tinence. The mechanism of urge in-
continence is uninhibited detrusor
contractions, which are accompanied
by a reflex relaxation of the urethral
sphincter that allows leakage to oc-
cur, usually in larger amounts than
with stress incontinence.

Mixed incontinence. Mixed incon-
tinence occurs when both stress and
urge incontinence are present; that
is, leakage occurs with both cough-
ing and sneezing, and women also
experience a sense of urgency on
the way to the bathroom.

Diagnosis
Only about 12% of midlife women
with incontinence report having dis-
cussed their incontinence symptoms
with a healthcare provider.2 Reasons
for not seeking treatment include the
perception that incontinence is not
sufficiently severe to warrant treat-
ment, embarrassment, the belief that
incontinence is an inevitable conse-
quence of child-bearing and/or ag-
ing, and lack of knowledge about the
different treatment options that are
available.13 Because women may be
reluctant to talk about their inconti-
nence, clinicians should routinely ask
their female patients if they are both-
ered by incontinence symptoms.

The basic evaluation for stress in-
continence includes a careful his-
tory and physical exam, with the
goals of establishing a working di-
agnosis and identifying behavior or
medical factors that may exacerbate
stress incontinence. The initial
working diagnosis of stress inconti-
nence is based on symptoms. In the
medical interview the patient reports
leakage with coughing, sneezing,
jumping or other physical activities
that increase intra-abdominal pres-
sure. Responses to questions about
circumstances that elicit these symp-
toms have a sensitivity of approxi-
mately 86% and a specificity of

approximately 60% for stress in-
continence.14 In general, initiation
of non-surgical treatments can be
based solely on patient reports of
symptoms.

As part of the initial evaluation,
patients should be encouraged to
complete a 2- to 3-day urinary diary
(Figure, page 20) in which they
document frequency of voids, fre-
quency of leakage episodes and the
patient-perceived reasons for these,
as well as the amount and types of
fluids being consumed. Evaluation
of stress incontinence using such a
diary is often helpful to clinicians

Table 1. Risk Factors Associated with Stress Urinary Incontinence

Table 2. Common Types of Urinary Incontinence

• Parity (vaginal delivery [greater risk than cesarean section])

• Diabetes

• High body mass index (overweight and obese)

• High waist-to-hip ratio/increased waist circumference

• Family history

• Smoking

• Chronic obstructive pulmonary disease

• Hysterectomy

• Systemic estrogen and estrogen + progestin hormone therapy

• White race

Type Symptoms (Patient-Reported) Signs (Clinician-Witnessed)

Stress
Leakage with coughing, sneezing,
jumping, physical activity

Leakage with increases in intra-
abdominal pressure (eg, coughing)

Urge
Leakage with a sense of urgency
on the way to the bathroom

Leakage with an uninhibited
contraction of the detrusor muscle

Mixed
Leakage with both stress and
urge symptoms

Leakage with both increases in
intra-abdominal pressure, and with
an uninhibited detrusor contraction

(continued on page 20)
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for two reasons. First, compared to
simple interview questions, the diary
is a more reliable diagnostic tool for
establishing the frequency and type
of incontinence episodes. Second,
the diary can help to tailor behav-
ioral management.

To evaluate for other causes of
stress incontinence symptoms (eg,
urethral diverticula and, possibly,
pelvic masses) clinicians should per-
form a focused genitourinary phys-
ical exam, including a cough stress
test, analysis of post-void residual,
and urinalysis.

A cough stress test can confirm
the diagnosis of stress incontinence.
The test is best performed with the
patient in the standing position with
a full bladder to maximize the pos-
sibility of eliciting an incontinence
episode; the woman stands and
coughs while the clinician observes
for leakage that is simultaneous with
the cough. A post-void residual urine
volume measured within 10-15 min-
utes of a void by simple catheteriza-
tion or bladder scan should be done
to rule out urinary retention as a con-
tributing cause of stress incontinence
when retention is suspected (eg, in
women with neurological symptoms
or in the elderly) and always prior to
considering surgical treatment. Fi-
nally, clinicians should send a urinal-
ysis to screen for underlying intrinsic
bladder causes of stress incontinence,
such as a urinary tract infection.

The following tests are generally
reserved for situations in which the
diagnosis is unclear, when conser-
vative treatments fail, or when sur-
gical management is planned.

INSTRUCTIONS

1. In the 1st column mark an (X) every time you urinate into the toilet.

2. In the 2nd column mark an (X) every time you accidentally leaked urine.

3. If an accident occurred, indicate the reason or circumstances surrounding the
accident in the third column. For example, “coughed”, “bent over”, “sudden urge”.

4. Under “Fluid Intake” describe the type (coffee, tea, apple juice, etc.) and amount
(1/2 cup, 1 quart, 8 oz., etc) of fluid you consumed.

5. Circle the time when you got up in the morning and when you went to bed.

6. Record the number and type of pads used.

7. Under “Notes” write any additional information you would like to include. For
example, type and dose of medication you may be on for your urinary incontinence.

Time Urinate in toilet Leaking
accident

Reason for
accident

Fluid Intake
(type, amount)

6 a.m.

7 a.m.

8 a.m.

9 a.m.

10 a.m.

11 a.m.

12 noon

1 p.m.

2 p.m.

3 p.m.

4 p.m.

5 p.m.

Notes

Figure. Example of a urinary diary.
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• Pad weights: Pad weights can be
useful when a diagnosis of incon-
tinence cannot be made objec-
tively in the office or when a
woman’s reported symptoms are
worse than suggested by clinical
exam or urodynamics. Women
seal the pads they wear through-
out 1 day in an air-tight bag.
When brought to the office, the
bags are weighed as a means to
quantify urine leakage.

• Q-tip test: The Q-tip test is diag-
nostically useful only for deter-
mining the optimal surgical
approach to the management of
stress incontinence. With the
woman in a supine position, a lu-
bricated Q-tip is inserted into the
urethra, and the angle from the
floor is measured at rest and with
strain. If the resting or straining
angle is greater than 30 degrees,
urethral hypermobility is diag-
nosed, and any stress incontinence
surgery that supports the urethra
may be performed. When there is
no hypermobility, urethral bulking
is generally considered the best
surgical treatment (see “Surgical
treatment,” page 22).

• Multi-channel urodynamics: Con-
sidered the gold standard for
distinguishing between stress
incontinence and detrusor over-
activity incontinence (urge in-
continence), urodynamic testing
allows simultaneous measure-
ment of pressures inside the ure-
thra, bladder and abdomen. It
also helps to document the sever-
ity of stress incontinence, identify
intrinsic sphincter deficiency as
a cause of stress incontinence and

evaluate voiding function. Uro-
dynamic testing is most helpful in
women whose symptoms are not
easily categorized as stress or urge
incontinence, and in women with
mixed incontinence or suspect-
ed intrinsic sphincter deficiency
when surgery is being planned
and/or when voiding dysfunction
is suspected. Whether urody-
namic testing improves treatment
outcome is unclear.

Treatment
In treating women with stress in-
continence, clinicians should always
start by addressing behaviors that
may be contributing to or exacerbat-
ing symptoms. Non-surgical treat-
ments should always be explained—
and a trial of these treatments en-
couraged—before recommending or
referring a patient for surgery.

Behavioral modification strategies.
Several strategies involve the use of
behavioral approaches to improve
stress incontinence.

• Incontinence pads. While not a treat-
ment for stress incontinence, in-
continence pads can improve
related symptoms until leakage
symptoms improve or resolve with
treatment. Women requiring the
use of pads for their stress incon-

tinence will often use menstrual
pads because they are familiar and
less expensive, and because pur-
chasing incontinence pads may be
more embarrassing to some pa-
tients. However, menstrual pads
do not provide the absorbency and
skin protection provided by in-
continence pads, underscoring the
need to encourage the use of in-
continence pads when a patient
has skin irritation or breakdown.

• Fluid restriction. Women are en-
couraged by the popular media
and dieting programs to consume
large volumes of fluid, even
though the health and weight-
loss benefits are not established.
The urinary diary can help estab-
lish the amount of fluids a woman
consumes. There are no specific
recommendations for the exact
volume of fluids that should be
consumed on a daily basis, and
the requirements will vary based
on ambient temperature and
physical exertion. However, lim-
iting total fluid intake to about
64 ounces/day (for the average
sedentary woman) seems reason-
able and can significantly reduce
the number of leakage episodes
experienced by women who over-
drink for their level of activity.

• Weight loss. For overweight and
obese women, there is random-
ized controlled trial data showing
that even a 5%-10% reduction
in weight can decrease the fre-
quency of stress incontinence by
up to 60%.15

• Timed voiding. For women who
void less frequently than every 4
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hours, increasing the number of
voids per day and decreasing the
interval between voids can reduce
the amount of urine in the blad-
der; this, in turn, may decrease
the frequency of stress inconti-
nence episodes.

• Cough suppression. Smokers should,
of course, be encouraged to quit
and women with poorly controlled
asthma, allergies or other lung
diseases should have these condi-
tions optimally treated. The less a
woman with stress incontinence
coughs, the less she will leak.

Non-surgical treatment. After or
while working on behavior modifi-
cations to reduce stress incontinence
symptoms, non-surgical treatments
can be offered. These include the
following:

• Incontinence pessaries. Incontinence
pessaries are rings (“incontinence
ring”) or discs (“incontinence
disc”) with knobs that are fitted
inside the vagina such that the
knob sits underneath the urethra
for support. Currently, there is
no method to predict which
women benefit from these de-
vices, but they can be considered
a treatment option for all women
regardless of age. Clinically ob-
served efficacy ranges from no
effect on stress incontinence to
satisfactory or complete resolu-
tion of symptoms. They can be
worn all the time (with occa-
sional changes by the patient or
clinician) or just during the ac-
tivities that induce stress incon-
tinence episodes (eg, running or
aerobics).

• Pelvic floor exercises. Pelvic floor
muscle (levator ani) exercises,
commonly called “Kegels,” can
improve stress incontinence by
increasing the strength, bulk and
coordination of the levator ani; a
strong contraction of these mus-
cles provides support of the ure-
thra. Improvement in symptoms
of up to 70% has been reported
in motivated women compliant
with the treatment program.16

For pelvic floor muscle training
instruction, women should not
be asked to stop their urine flow
but rather to contract the mus-
cles they would use to delay a
bowel movement.

Trained clinicians (eg, physical
therapists or nurse practitioners)
can use manometry, biofeedback
or electrical stimulation to help
women who have difficulty iso-
lating the pelvic floor muscles.

Vaginal weights, which can be
purchased easily on the Internet,
can also be used to isolate and
strengthen the levator ani mus-
cles.17,18 Women should also be
taught to coordinate a pelvic floor
muscle contraction at the time
of a cough or sneeze; this maneu-
ver, referred to as “the knack,”
prevents stress incontinence epi-
sodes.19 Long-term effectiveness
of pelvic floor strengthening is not
well-studied, but is probably de-
pendent on patient motivation to
continue with a maintenance pro-
gram indefinitely.

• Medications. Duloxetine, a sero-
tonin- and norepinephrine-reup-
take inhibitor primarily used as
an anti-depressant, is approved
for the indication of stress incon-
tinence in some countries, but not
in the United States. The effec-
tiveness of this medication is lim-
ited, with significant side effects.20

Surgical treatment. Surgery is re-
served for women with diagnosed
stress incontinence (ie, by a positive
cough stress test or urodynamics)
and for those in whom behavioral
and non-surgical treatments have
failed. A number of surgical proce-
dures are currently being per-
formed; the best have a success rate
of approximately 85% (cured or sig-
nificantly improved to patient satis-
faction).21,22 The very long-term
outcomes (beyond 5 years) of stress
incontinence surgeries have not
been well studied. One observa-
tional study showed that approxi-
mately 30% of women who have a
stress incontinence surgery will have
a second one in their lifetimes,23
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suggesting a long-term success rate
of less than 70% (as not all women
will choose to undergo a second sur-
gery after a recurrence of stress in-
continence).

Innovation to improve surgical
outcomes has led to a surge of new
stress incontinence surgical devices
on the market. FDA approval for
these devices does not require the
rigorous study mandated for drugs,
and many of the procedures per-
formed with these new devices have
entered surgical practice without
sufficient safety or long-term ef-
fectiveness data. Some novel de-
vices have later proved harmful or
less effective than standard treat-
ments. When considering surgery,
clinicians and patients need to be
aware of this potentially dangerous
trend in stress incontinence sur-
geries. While some of these new
procedures may prove to be excel-
lent options, patients should ide-
ally be advised against undergoing
such procedures outside of clinical
trials, or should at least be made
aware of the limited data to support
their use.

The safety and efficacy of the sur-
gical procedures described below
are supported by clinical evidence.

• Retropubic suspensions. The Burch
and Marshall-Marchetti-Krantz
(MMK) surgeries have been con-
sidered the “tried and true” pro-
cedures for stress incontinence to
which other surgeries have been
compared. These can be per-
formed either via an abdominal
incision or by laparoscopy. The
goal of these surgeries is to re-
duce urethral hypermobility by
suspending the mid- and proxi-

mal urethra to structures of the
pubic rami.

• Pubovaginal or suburethral slings.
The traditional sling procedure
involves strapping of graft mate-
rial (synthetic mesh grafts, auto-
logous tissue such as rectus fascia
or fascia lata, cadaveric fascia or
skin grafts, or xenografts such a
porcine skin) under the urethra at
the urethrovesical junction. This
surgery, which is associated most
with voiding dysfunction and
new-onset urinary urgency symp-
toms, is often used when a previ-
ous surgery has failed, or in
women with severe stress incon-
tinence and intrinsic sphincter
deficiency.

• Mid-urethral slings. This class of
surgery was developed based on
the anatomic knowledge that the
main point of continence is the
sphincter located at the mid-
urethra. These surgeries are min-
imally invasive and can be done
in the out-patient setting using
local, regional or light general
anesthesia.

Special devices have been de-
veloped to assist in placing vari-
ous types of synthetic mesh in the
sub-urethral tissues. While there
are many companies now pro-
ducing various iterations of these
procedures, there are two main
types: the original Tension-free
Vaginal Tape (TVT) approach
places the mesh through the
retropubic space and under the
urethra via two 0.5-cm suprapu-
bic abdominal incisions and a
single 1-cm suburethral incision,
and the transobturator tape
(TOT) approach involves plac-
ing the mesh through the trans-
obturator space and under the
urethra via two 0.5-cm inner-
thigh creases and one 1-cm sub-
urethral incision. While the TVT
has been studied for 5 years, with
results that match those seen
with the retropubic suspensions
(Burch and MMK),24,25 random-
ized clinical trials with longer-
term results using the TOT are
forthcoming. Most of the other
devices on the market (with dif-
ferent meshes and routes of mesh
placement) have not yet been ad-
equately studied to justify sup-
port of their use, and should not
be considered interchangeable
with the TVT or TOT mid-
urethral slings.

• Urethral bulking agents. Intra- or
peri-urethral bulking is reserved
for women without hypermobile
urethras. This is a simple proce-
dure in which a bulking agent,
most commonly bovine collagen,
is injected into the peri-urethral
tissues with the assistance of the
cystoscope. The goal is to nar-
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row the urethra at the bladder
neck, creating increased resist-
ance along the urethra. In most
cases, women require repeat in-
jections to maintain continence
as collagen degrades with time.

Summary and Conclusions
While a common problem for
midlife women, many such women
do not seek treatment for stress
urinary incontinence. Clinicians
should, therefore, inquire about
bothersome stress incontinence
symptoms in their female patients.
After a simple clinical evaluation,
behavioral and non-surgical treat-
ments can be initiated based on
symptoms alone, and these conser-
vative approaches to stress inconti-
nence can significantly improve
symptoms in up to 70% of women.
In this way, primary care clinicians
can successfully treat most stress in-
continence symptoms in women, re-
ferring a patient to a specialist only
after a trial of all behavior modifi-
cation techniques and prescribing
pelvic floor exercises. Surgery is an
effective treatment for women who
have demonstrated the signs of
stress incontinence, and for whom
behavioral and non-surgical man-
agement have failed.
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