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Urinary Incontinence in Women

John Goforth, Michelle Langaker

Urinary incontinence, the involuntary loss of urine, can result
from a multitude of etiologies and can have a significant
negative impact on a woman'’s physical, social, economic,
and psychological well-being. This commentary will review
the current evidence regarding the screening, diagnosis, and
treatment options for urinary incontinence in women.

Approximately 50% of women will experience some
form of urinary incontinence in their lifetime, as prev-

alence and age are positively correlated [1]. Urinary incon-
tinence imposes a significant economic burden, with annual
cost estimates ranging from $19.5 billion to more than
$76 billion [1, 2]. The demand for care of pelvic floor dis-
orders is expected to increase approximately 35% between
2010 and 2030 [3].

Urinary incontinence is often divided into 3 distinct sub-
types: stress urinary incontinence, urge urinary incontinence,
and mixed urinary incontinence. Stress urinary incontinence
involves the involuntary loss of urine due to physical activity
such as coughing, laughing, or sneezing. The pathophysiology
of stress urinary incontinence involves a weakening of mus-
cular support at the urethrovesical junction, which causes
hypermobility of the urethra during times of increased intra-
abdominal pressure. A number of risk factors are associated
with stress urinary incontinence, with 2 of the most common
being parity and obesity. Urge urinary incontinence involves
a sudden urgency to void, often with the sensation being too
difficult to control. Most cases of urge urinary incontinence
are idiopathic in nature and are due to an inability to inhibit
detrusor muscle contraction. Mixed urinary incontinence
involves a strong, uncontrollable urge to void accompanied
by loss of urine during physical activity.

Fewer than half of women who experience urinary incon-
tinence report seeking care for their symptoms due to the
sensitive nature of the topic. Unfortunately, the condition
can have a significant negative effect on quality of life. Due to
women's difficulty in discussing incontinence, it is essential
that medical practitioners screen for incontinence at routine
office visits. A positive screening result should be followed by
a physical exam and medical, surgical, gynecologic, and neu-
rologic history. Often, clinicians use validated questionnaires
to aid in the process of screening and diagnosis of urinary
incontinence [1]. Bladder diaries that provide information on
fluid intake, incontinence episodes, and voiding patterns are
also beneficial supplements to the medical history used in
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diagnosing urinary incontinence type [1, 4]. The clinician’s
goal should be to use conservative treatment modalities ini-
tially, followed by more invasive procedures as necessary,
always taking into consideration the patient's preferences.

Upon completing a patient’s medical history, the clinician
should perform a physical exam of all pelvic support com-
partments to rule out factors such as diverticula, fistulas,
and vaginal discharge. Pelvic organ prolapse should also be
assessed, as prolapse can mask the symptoms of urinary
incontinence. A neurological exam that determines whether
motor and sensory innervations to the perineum are intact
and that tests for post-void residual urine volume will assess
for neurological etiology. The physician should always rule
out a urinary tract infection in the initial work-up of urinary
incontinence. Constipation has also been known to cause
symptoms of urinary incontinence and should be treated
to see if the urinary incontinence resolves. Obese patients
should be counseled on weight loss strategies, as obesity
can lead to a nearly 4.2-fold increase in the risk of develop-
ing stress urinary incontinence.

As part of the physical exam, the clinician should assess
for stress urinary incontinence with a cough stress test and
assessment of urethral mobility. A positive cough stress
test involves witnessing urine leakage simultaneous to a
patient’s cough [1]. If the patient has a negative cough stress
test but has symptoms of stress urinary incontinence, the
clinician could attempt to retrograde fill the bladder with
300 mL of fluid and retest, or he or she may use multichan-
nel urodynamic testing to confirm the diagnosis [1]. Urethral
mobility can be measured using the traditional Q-tip test.
The clinician places a cotton swab in the urethra and then
measures the degree of displacement of the urethra-blad-
der neck while the patient performs the Valsalva maneuver.
A displacement of greater than 30 degrees relative to the
horizontal indicates urethrovesical junction hypermobility
due to decreased urethral support, while a displacement
of less than 30 degrees is considered normal. A recent ran-
domized controlled trial showed that placing the Q-tip in the
vagina instead of the urethra is equivalent to the standard
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Q-tip test in measuring urethral mobility and is preferred by
patients as it causes less discomfort [5].

Pelvic floor exercises (Kegel exercises) are the first-line
treatment recommended for stress, urgency, and mixed uri-
nary incontinence. The goal is to reduce incontinence symp-
toms by strengthening the voluntary musculature of the
pelvic floor (levator ani and urethral sphincter). All patients
should be counseled on pelvic floor exercises as well as
dietary fluid intake recommendations. Dietary fluid coun-
seling should include the following guidelines: the patient
should drink no more than 2 L of fluid per day, frequently
empty the bladder, and limit caffeine intake. Physical
therapy, which can greatly help patients with pelvic floor
strengthening, should be utilized where possible.

Pessaries are another conservative option for both stress
incontinence and urge urinary incontinence. Although stud-
ies have not demonstrated the effectiveness of pessaries for
treating urinary incontinence, pessaries may be an appropri-
ate option for patients with stress urinary incontinence who
want to avoid surgery.

When treating urge urinary incontinence, pharmacother-
apy should be given when first-line conservative treatments
have failed. Multiple classes of drugs have been studied for
the treatment of urge urinary incontinence including anticho-
linergics, beta-agonists, onabotulinumtoxinA, and estrogen.

Anticholinergic medications act by blocking M2 and M3
receptors on the bladder detrusor muscle, thereby inhibit-
ing involuntary contractions. A meta-analysis examining
the effects of different anticholinergic medications on urge
urinary incontinence revealed modest improvement in urge
incontinence symptoms compared to placebo. However,
incontinence symptoms were rarely fully resolved, and
patients’ adherence to therapy diminished over time due
to medication side effects. The anticholinergic medications
in this analysis demonstrated similar efficacies and side
effect profiles, with no single medication being superior to
the others [6].

Beta-agonist therapy ultimately leads to detrusor mus-
cle relaxation by binding to beta-3 adrenergic receptors.
Randomized double-blind trials have demonstrated that the
drug mirabegron significantly reduces the symptoms of urge
urinary incontinence, and its adverse side effect rate is simi-
lar to placebo [7]. Contraindications to beta-agonist therapy
include uncontrolled hypertension, end-stage renal disease,
and liver impairment.

Another pharmacological therapy aimed at treating
urge urinary incontinence is onabotulinumtoxinA, a neuro-
toxin produced by the bacterium Clostridium botulinum that
causes muscle paralysis. Injecting the toxin into the detru-
sor muscle under cystoscopic guidance diminishes the con-
tractility of the muscle. Trials comparing the effectiveness
of anticholinergic medication to onabotulinumtoxinA injec-
tions found similar reductions in incontinence episodes [1].

Since many women with urinary incontinence are meno-
pausal, estrogen deficiency may contribute to symptoms.
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While systemic estrogen therapy does not appear to be
effective in the treatment of urinary incontinence, locally
administered (topical) estrogen may be of benefit in
decreasing urinary incontinence [1].

If conservative and/or medical therapies fail, surgical
treatment is an option. The choice of procedure depends
on the severity of symptoms and the type of incontinence.
Stress urinary incontinence procedures are designed mainly
to increase support of the urethra and urethral sphincter,
while urge urinary incontinence procedures aim mainly at
sacral neuromodulation. Studies have shown that surgery
for urinary incontinence is better suited for individuals with
urethral hypermobility; individuals lacking urethral mobility
may benefit more from urethral bulking agents than from
surgical urethral sling procedures [1].

Sacral neuromodulation is a procedure for treating urge
urinary incontinence wherein a device is implanted that
stimulates the sacral nerves that innervate the bladder
and pelvis [1]. Sacral neuromodulation has been shown to
improve urge urinary incontinence refractory to behavioral
and pharmacologic treatment. An ongoing prospective study
found that 80% of patients reported a significant improve-
ment in incontinence symptoms at 3 years. However, 47%
of subjects reported device-related adverse events after
implantation [8]. The need for frequent battery changes,
reimbursement, and logistical issues all led to patients’
reluctance to use this treatment. As a possible alternative to
the current continuous neuromodulation method, a recent
study found that intermittent sacral neuromodulation was
equally effective at treating incontinence symptoms. This
intermittent treatment reduces battery use, thus increasing
the time between battery changes [9].

In the last decade, the gold standard of surgical treat-
ment for stress urinary incontinence has transitioned from
the Burch colposuspension method to less invasive tension-
free mid-urethral sling methods. This transition occurred
following the collection of data showing that tension-free
mid-urethral slings outperformed Burch colposuspension
procedures in terms of postsurgical continence rates [10].
Two mid-urethral sling procedures are mainly utilized. The
retropubic method was introduced first, followed 5 years
later by the transobturator method, which attempted
to reduce complications associated with the retropubic
method (specifically, bladder perforations and pelvic hema-
tomas). However, both procedures continue to have signifi-
cant complications, including bladder injuries, pelvic pain,
and difficulty voiding. The ultimate goal of both procedures
is tension-free support of the urethra; the sole difference
between the procedures is the route by which the sling is
placed. A recent review and meta-analysis found the retro-
pubic method to have a significantly higher 5-year-or-less
subjective cure rate (82.5%) relative to the transobturator
method (77.5%). However, no significant difference in objec-
tive cure rates was found between methods. Both methods
also demonstrated an improvement in patient quality of life,
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with no significant difference noted between treatments
[11]. Newer, shorter, single-incision mini-slings that self-
anchor to the pelvic sidewalls have demonstrated conflict-
ing results [12]. Further research is needed to determine the
long-term efficacy of single-incision mini-slings relative to
standard-length slings.

The synthetic mesh used for urethral slings and prolapse
repairs has been under scrutiny due to increased complica-
tion rates. The use of synthetic mesh for incontinence sur-
gery and prolapse repair increased substantially in the 1990s
despite limited data about long-term effects such as inflam-
mation, rejection, and infection. Animal models have dem-
onstrated that synthetic mesh has a catabolic effect on both
elastin and collagen production, leading to structural compro-
mise of pelvic tissue [13]. Common complications after mid-
urethral sling placement were found to be overactive bladder,
urinary obstruction, vaginal mesh exposure, chronic pelvic
pain, infection, dyspareunia, and vesicovaginal fistula [14].
Although controversy surrounds the use of synthetic mid-
urethral slings, this procedure is currently the standard of
care for the surgical treatment of stress urinary incontinence.

Urethral bulking agents are currently a second-line
treatment option for the majority of individuals. The pro-
cedure is minimally invasive and can be a first-line treat-
ment for patients who are not good candidates for surgery.
The goal is to inject a bulking agent transurethrally into
the tissue surrounding the bladder neck and proximal ure-
thra, thus augmenting urethral resistance during increased
intra-abdominal pressure. Multiple bulking agents exist—
including collagen, carbon-coated beads, and calcium
hydroxylapatite—and research has not yet shown one agent
to be superior over the others. Improvement in incontinence
has been reported in 63%-80% of patients at 1year [1]. The
drawback to this procedure is that incontinence recurrence
rates are relatively high, leading many patients to require
multiple repeat injections [1, 15].

Further research into the prevention of urinary incon-
tinence is necessary. Women who deliver a baby vaginally
have nearly a 2-fold increase in developing stress urinary
incontinence relative to women who deliver by cesarean
section [16]. This can be attributed to the effects of a vagi-
nal birth on the musculature and connective tissues within
the pelvis. A meta-analysis concluded that the use of episi-
otomy during labor does not have a significant effect on sub-
jective urinary incontinence at both 3 months and 3 years
postpartum relative to spontaneous tears [17]. Multiple
studies have demonstrated that utilizing pelvic floor exer-
cises during pregnancy has a positive effect on postpartum
urinary incontinence [1, 18].

In summary, all women should be screened for symptoms
of urinary incontinence at routine office visits. Treatment
should progress from conservative to more invasive until the
patient’s treatment goals are met. An improvement in qual-
ity of life should be the end goal for both the patient and the
clinician; thus, continued research is crucial. NCMN
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