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CLINICIAN’S CORNERSCIENTIFIC REVIEW
AND CLINICAL APPLICATIONS

Management of Urinary Incontinence
in Women
Clinical Applications
Jayna M. Holroyd-Leduc, MD
Sharon E. Straus, MD

CLINICAL CONTEXT
Patient A
During a routine health maintenance
visit, a 42-year-old white woman com-
plains of urine leakage with coughing
and sneezing. The problem first started
3 years ago during her last pregnancy,
but has gotten worse over the past year.
Although the amount of urine lost is
usually small and can be controlled with
a panty liner, she is self-conscious about
the associated odor and the potential
for visible urine leakage. She is a teacher
and is particularly self-conscious when
she is standing at the chalkboard in
front of a group of students.

The patient’s medical history is un-
remarkable, but her obstetrical his-
tory is significant for 4 vaginal deliv-
eries, the first of which required use of
forceps. She takes no prescription medi-
cations and does not smoke. Her caf-
feine intake consists of 750 mL (25 oz)
of coffee per day. Her review of sys-
tems is remarkable for a 9-kg (20-lb)
weight gain over the past year and con-
stipation requiring the occasional use
of over the counter laxatives. Her gen-
eral physical examination, including
neurological, mental status, abdomi-
nal, pelvic, and rectal examinations, is
remarkable only for a body mass in-
dex of 32. There is visible urine leak-
age immediately upon coughing, while

in the lithotomy position. Her postvoid
residual urine volume is 20 mL and a
urinalysis is unremarkable.

Patient B
A 78-year-old black woman, accompa-
nied by her daughter, is seen in the of-
fice during a routine assessment after
recently being discharged from an in-
patient stroke rehabilitation program.
She experienced a stroke 3 months ago
and has some residual weakness in her
left lower extremity. Although she has
no significant cognitive deficits, she
now requires assistance with many of
her activities of daily living, which has
led to her sharing accommodation with
her daughter. Upon further question-
ing, it is revealed that since the stroke
she has also experienced urgency and
associated urinary incontinence but de-
nies any other urinary tract– or voiding-
related symptoms. The patient finds the
unexpected loss of urine embarrass-

ing and her daughter feels it adds bur-
den to caregiving.

The patient’s medical history is re-
markable for systolic hypertension, dia-
betes, and a hysterectomy at age 58 years.
Her medications include hydrochloro-
thiazide, glyburide, and aspirin. She is a
nonsmoker and does not consume any
caffeinated beverages. She has 2 biologi-
cal children, both of whom were deliv-
ered vaginally. She is a retired secretary
and completed 1 year of secretarial col-
lege after graduating from high school.

Author Affiliations: San Francisco Veterans Affairs
Medical Center, San Francisco and Division of Geri-
atrics, Department of Medicine, University of Califor-
nia, San Francisco (Dr Holroyd-Leduc) and Division of
General Internal Medicine, University Health Net-
work, University of Toronto, Toronto, Ontario (Dr
Straus).
Corresponding Authors: Jayna M. Holroyd-Leduc,
MD, SFVAMC (181G), 4150 Clement St, Bldg 1, San
Francisco, CA 94121 ( Jayna.Holroyd-Leduc@med.va
.gov); Sharon E. Straus, MD, Department of Medi-
cine, University Health Network, Toronto General Hos-
pital, 200 Elizabeth St, ENG 248, Toronto, Ontario,
Canada, M5G 2C4 (sstraus@mtsinai.on.ca).

Urinary incontinence, defined as involuntary loss of urine, is a common health
problem among women. The prevalence rate is between 12% and 55% for
having ever experienced urinary incontinence. It is associated with poor self-
rated health, impaired quality of life, social isolation, and depressive symp-
toms. However, physicians are usually not the ones to initiate discussion
about incontinence with their patients. We present clinical cases to illus-
trate common scenarios in which a physician may be able to help a female
patient manage her urinary incontinence by specifically addressing associ-
ated factors and offering treatments to improve or possibly even cure her
symptoms. Several evidence-based effective nonpharmacological, pharma-
cological, and surgical treatment options are outlined.
JAMA. 2004;291:996-999 www.jama.com
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Her general physical examination, in-
cluding neurological, abdominal, pel-
vic, and rectal examinations, is remark-
able for a blood pressure of 180/80 mm
Hg, left-lower extremity weakness, and
an unstable gait. Her Folstein MiniMen-
tal State score is 28 out of 30. Her
postvoid residual volume is 35 mL and
a urinalysis is unremarkable. Her hemo-
globin A1C is 8.4% and the results of her
renal function tests are normal.

Do People With Urinary
Incontinence Seek Treatment
From Health Care Practitioners?
Only 13% to 51% of incontinent women
have talked to a health care practi-
cianer about their urinary inconti-
nence.1-4 Increased frequency, severity,
duration, and impact of incontinence on
quality of life are all associated with an
increased likelihood of accessing health
services for this problem.1-5 Although
studies showed that patients often ini-
tiated discussion of their symptoms with
their physician, they usually did not spe-
cifically schedule a visit for this pur-
pose.4,5 If the physician did not re-
spond when the patient mentioned her
symptoms, the patient was often too em-
barrassed to broach the issue again or
declined to because of fear of the ex-
amination or of invasive treatments.5

Some patients interpreted the lack of re-
sponse from their physician as an indi-
cation that no treatments were avail-
able. This literature highlights the fact
that practitioners ought to initiate dis-
cussion about incontinence and be pre-
pared to discuss management options if
a problem is identified.

How Do You Determine What
Management Strategy Is Best?
The first step in managing urinary in-
continence is to identify its impact on
the patient and to explore the pa-
tient’s desire for treatment. The next
step is to identify the type of urinary in-
continence and associated symptoms.
Voiding is under parasympathetic con-
trol and occurs when the detrusor
muscle contracts and the sphincter tone
relaxes, thus resulting in the bladder
pressure exceeding the urethral pres-

sure. In contrast, urine storage is un-
der sympathetic control and occurs
when the urethral pressure exceeds the
bladder pressure. The brain also per-
forms an important role, and the deci-
sion to void is normally under volun-
tary control. Anatomical and/or
neurological abnormalities can change
this pathophysiological process and re-
sult in involuntary urine leakage.

Stress incontinence involves involun-
tary urine leakage on effort or exer-
tion, or from sneezing or coughing6 and
is usually related to increased urethral
mobility and/or poor intrinsic sphinc-
ter function. Urge incontinence is invol-
untary leakage accompanied by or im-
mediately preceded by urgency,6 and it
usually indicates detrusor overactiv-
ity. Another common type of urinary
incontinence is mixed incontinence,
which is the combination of stress and
urge incontinence. Returning to our
clinical scenarios, Patient A appears to
have stress urinary incontinence while
patient B has symptoms consistent with
urge incontinence.

After identifying the type of urinary
incontinence, clinicians should screen
for risk factors, particularly those that
are potentially modifiable (BOX). Al-
though there is insufficient evidence
from controlled trials that treating fac-
tors associated with urinary inconti-
nence results in improvement, the 1996
Agency for Health Care Policy and Re-
search Clinical Practice Guidelines7 and
the consensus statement by the Scien-
tific Committee of the First Interna-
tional Consultation on Incontinence8

recommend that risk factors be iden-
tified and modified. Considering the
risk factors outlined in the Box, Pa-
tient A is a white multiparous women
who has had vaginal deliveries with and
without forceps. More importantly she
should be counseled about her modi-
fiable factors such as weight reduc-
tion, caffeine intake reduction, and non-
pharmacological ways to prevent
constipation. Patient B has had 2 vagi-
nal deliveries and a hysterectomy and
has multiple comorbid illnesses that in-
clude stroke, diabetes, and systolic hy-
pertension. The management for Pa-

tient B should focus on optimization of
her blood pressure and diabetes. An al-
ternative to diuretic therapy for her hy-
pertension could also be considered.
Her functional impairment may be af-
fecting her ability to reach the toilet and
efforts should be taken to optimize her
functional status, including appropri-
ate environmental modifications.

A general physical examination
should also be performed as part of this
initial assessment.7 This includes neu-
rological, mental status, abdominal, rec-
tal, and pelvic examinations. Direct ob-
servation of urine loss can be performed
using a cough stress test. Instanta-
neous urine leakage upon coughing is
consistent with stress incontinence. The
assessment should also include an es-
timation of the postvoid residual urine
volume. This can be done, after the pa-
tient voids, using an ultrasound blad-
der scanner or through in-and-out blad-
der catheterization. Laboratory tests
performed should include a urinalysis
and other tests as appropriately indi-
cated.

The specific treatments used to man-
age urinary incontinence will be de-
pendent on the patient’s unique cir-
cumstances and preferences, and this
will require clinicians to explore the
benefits and risks of the treatment op-
tions7 including nonpharmacological,
pharmacological, and surgical manage-
ment options (TABLE 1). However, it is
generally agreed that the first treat-
ment choice should be the least inva-
sive option with the lowest risk for ad-
verse events. This would generally mean
that nonpharmacological options
should be considered before pharma-
cological or surgical options.

Pelvic floor muscle training, or Kegel
exercises, involves isolation and con-
traction of the pelvic floor muscula-
ture, which play a role in the mainte-
nance of continence. To strengthen the
pelvic floor musculature, several pel-
vic floor muscle contractions should be
performed during each session, each
contraction should be held for several
seconds, and several sessions should be
performed each day. It is also impor-
tant to ensure that the patient is actu-
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ally contracting her pelvic floor muscles
and not her abdominal or rectal mus-
culature. Physicians can help patients

isolate their pelvic floor musculature by
assessing their ability to contract these
muscles during pelvic examination.

Bladder training aims to increase the
time interval between voiding epi-
sodes. The patient is asked to void ac-
cording to a timetable rather than ac-
cording to urinary urge. The initial
voiding interval (usually 2-3 hours) is
increased as tolerated until an agreed
upon target voiding interval is reached.
In an effort to avoid episodes of incon-
tinence, the patient can be advised to
perform pelvic floor muscle contrac-
tions if she experiences symptoms of ur-
gency between scheduled voiding.
Prompted voiding teaches dependent
individuals when and how to initiate
their own toileting or to respond when
regularly prompted to toilet by a care-
giver. Electrical stimulation consists of
brief electrical impulses administered
via needle or surface electrodes and is
used to inhibit detrusor overactivity or
to improve pelvic floor musculature.

Returning to our patients and using
the evidence outlined in Part 1 of this
series,9,10 both patients may benefit from
pelvic floor muscle training. Combin-
ing pelvic floor muscle training with
bladder training may be even more ef-
fective. Patient B may also benefit from
prompted voiding,11 and electrical stimu-
lation could be considered.12 The cost
of these nonpharmacological therapies
depends on the methods used to imple-
ment them. In addition to direct costs,
there is also the indirect cost of time that
the patient has to commit to regular par-
ticipation in these therapies.

Because Patient B has urge inconti-
nence she may also benefit from anti-
cholinergic drugs. The trials13-15 sug-
gest that she is less likely to experience
adverse effects with tolterodine or ex-
tended-release oxybutynin. Extended-
release tolterodine has also been found
not to have age-related differences in its
benefits or in adverse events.16 The most
commonly reported adverse effect from
these anticholinergic drugs is dry mouth,
but other adverse effects can occur (eg,
tachycardia, confusion, dizziness, ab-
normal vision, dry eyes, urinary reten-
tion, headache, nausea/dyspepsia,
constipation). Anticholinergic medica-
tions are also contraindicated in pa-
tients who have narrow angle glau-

Table. Effective Treatment Options for Women With Urinary Incontinence by Type of
Incontinence

Treatment Option Stress Incontinence Urge Incontinence

Nonpharmacological Pelvic floor muscle training
Bladder training
Prompted voiding

Pelvic floor muscle training
Bladder training
Prompted voiding
Electrical stimulation

Pharmacological Anticholinergic drugs
(antimuscarinic)

Tolterodine
Oxybutynin

Surgical Open retropubic colposuspension
Suburethral sling procedure

Box. Factors Independently Associated With Urinary Incontinence
in Women*

Modifiable Factors

Gynecological
Cystocele
Uterine prolapse
Nonnormal gynecological examination
Poor pelvic floor muscle contraction

Urological and Gastrointestinal
Recurrent urinary tract infections
Dysuria
Fecal incontinence
Constipation
Bowel problems

Comorbid Diseases
Diabetes
Stroke
Elevated systolic blood pressure
Cognitive impairment
Parkinsonism
Arthritis
Back problems
Hearing and visual impairment

Medications
Diuretics
Estrogen
Benzodiazepines
Tranquilizers
Antidepressants
Hypnotics
Laxatives
Antibiotics

Smoking

High Caffeine Intake

Higher Body Mass Index

Functional Impairment

Nonmodifiable Factors

Gynecological Factors
Hysterectomy in older women
Prolapse surgery

Pregnancy Related Factors
Vaginal delivery
Forceps delivery
Cesarean section
Increased parity
Fetal birth weight

Age

White Race

Higher Education

Childhood Enuresis

Presence of 2 or More
Comorbid Diseases

*Based on evidence presented in the accompanying Scientific Review.
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coma, urinary retention, or gastric
retention. However, cost of medication
may be an important consideration. The
cost in US dollars of a 30-day supply of
oral tolterodine is about $90, or $80 for
the long-acting formulation. Oxybu-
tynin 5 mg taken orally twice daily costs
approximately $50 for a 30-day sup-
ply. A 30-day supply of oral oxybu-
tynin extended-release costs $80 to $90,
depending on dosage. Unlike the short-
acting formulations, the long-acting for-
mulations are administered only once
per day. There are also transdermal for-
mulations.

Duloxetine, a newly developed sero-
tonin and norepinephrine reuptake in-
hibitor, may be beneficial in the man-
agement of stress incontinence (Patient
A).17 However, the drug is not with-
out adverse effects (eg, nausea, dizzi-
ness, dry mouth, constipation), and the
effectiveness of this drug in the popu-
lation at large is not yet known.

Which Patients With Urinary
Incontinence Should Be
Referred for Consideration
of Surgical Interventions
or Further Evaluation?
Patients with stress incontinence (Pa-
tient A) should be referred for consid-
eration of surgical interventions if they
have failed or are unable to adhere to
other nonsurgical interventions, and
they are interested in pursuing such op-
tions. Patients may want to discuss the
various surgical options, so it is useful
to have some knowledge of the differ-
ent procedures and their effectiveness.
Based on the evidence,18,19 suburethral
sling procedure and open retropubic col-
posuspension appear to be the most ef-
fective surgical options overall. Open ret-
ropubic colposuspension involves
making an incision over the lower ab-
domen and lifting the tissues near the
bladder neck and proximal urethra in the
pelvic area behind the anterior pubic
bones.18 Suburethral sling procedure
uses a combined abdominal and vagi-
nal approach.19 Strips of material are tun-
neled under the urethra and attached to
either the rectus muscle or iliopectin-

eal ligaments resulting in tightening of
the sling and increased bladder sup-
port every time the woman contracts her
rectus muscles. Potential complica-
tions associated with anti-inconti-
nence surgery include perioperative
complications (eg, infection, hemor-
rhage, pain, and urinary retention), pel-
vic organ prolapse, de novo urge symp-
toms and urge incontinence, and repeat
incontinence surgery.

A referral for further evaluation by a
urogynecologist, urologist, or gynecolo-
gist should also be considered if (1) the
diagnosis is uncertain or a treatment plan
cannot be established after a basic evalu-
ation; (2) hematuria without infection is
present; (3) incontinence is associated
with recurrent symptomatic urinary tract
infection; (4) there are persistent symp-
toms of difficult bladder emptying or ab-
normal postvoid residual volume (a
postvoid residual volume of 100 mL to
�200 mL is considered inadequate blad-
der emptying); (5) there is a history of
previous anti-incontinence surgery or
radical pelvic surgery; (6) the patient has
symptomatic pelvic organ prolapse; or
(7) the patient has neurological condi-
tions such as multiple sclerosis or spi-
nal cord lesions.7 The assessment per-
formed by an urogynecologist or
urologist might include urodynamic
studies, which may provide more objec-
tive findings and can be useful in direct-
ing therapy. A more complex assess-
ment may also help diagnose subtle
neurological or other injuries.

CONCLUSIONS
The initial assessment of urinary incon-
tinence can be done in the primary care
physician’s office, and there are effec-
tive nonpharmacological, pharmacologi-
cal, andsurgicaloptionsavailable toman-
age urinary incontinence.

Funding/Support: Dr Holroyd-Leduc is funded as a
Veterans Affairs National Quality Scholar fellow. Dr
Straus is supported by a Career Scientist Award from
the Ontario Ministry of Health and Long-term Care.
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