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Nursing embodies a strong commitment to primary preven-
tion, building on a firmly grounded tradition of effective pre-
ventive action. Although the focus on pre-emptive measures to
prevent stress urinary incontinence (SUI), rather than manag-
ing the condition after it has developed, is relatively recent, its
value is supported by a growing body of evidence. This strat-
egy can yield substantial savings derived from avoidance of
future treatment costs for SUI. Behavioral therapy (also
known as conservative therapy) is one of the first-line treat-
ments for SUI; it includes lifestyle adjustments, bladder train-
ing, and pelvic floor muscle exercises (PFMEs). Behavioral
therapy is noninvasive, has no adverse effects, and lays the
foundation for ongoing pelvic and bladder health. 

Advanced practice nurses are in an ideal position to educate
women across their life spans about normal bladder function
and the self-care practices and lifestyle alterations that pro-
mote bladder health. This supplement focuses on two specif-
ic populations of women at risk for developing SUI: child-
bearing women and older women. Risk factors may differ for
these populations, but practitioners should routinely assess
and teach prevention or early management of SUI. Each pop-
ulation presents with “teachable moments,” when clinicians
can maximize women’s motivation for self-care. Tools that
are available to increase awareness of bladder health include
pamphlets, websites, audiotapes, and videocassettes that
explain how and when to perform bladder training and
PFMEs throughout the life span.

Timely identification and early intervention for patients with,
or at risk for, urinary incontinence enhance the probability
that behavioral therapy will be successful. Whether because of
embarrassment or the assumption that it is a normal result of
aging, many women will not bring up the subject of urinary
incontinence until symptoms are severe. Proactive assessment
markedly increases the likelihood that patients with symptoms
will be identified; for example, routine screening found that
57% of women in ambulatory care settings reported some uri-
nary incontinence. Clinicians should ask patients about their
bladder function and urinary continence—particularly during
activities associated with urine leakage—during initial visits.
A number of questionnaires have been developed, including
incontinence symptom and incontinence screening question-
naires, which may be useful in clinical practice for the identi-
fication and differential diagnosis of urinary incontinence. 

Proper clinical assessment of female patients for urinary
incontinence should consist of a thorough medical history, a

bladder record (frequency/volume chart of fluid intake and
urine output), a physical examination that includes evaluation
of pelvic floor muscle strength and function, and a urinalysis.
“Red flags” for SUI that should prompt questions from clini-
cians include menopause (estrogen depletion); the use of alpha-
adrenergic blockers, angiotensin-converting enzyme inhibitors,
or diuretics; obesity; chronic constipation; a palpable bladder;
concomitant pulmonary disease or diabetes; depression; urine
odor; and wearing of sanitary pads or other absorbent materi-
al such as toilet paper for non–menses-related reasons. 

Behavioral modifications recommended to prevent or treat
SUI include exercises to strengthen pelvic floor and peri-
urethral muscles. Good results have been obtained with as few
as 30 contractions per day over a period of 12 weeks. A useful
technique for patients with SUI is “the Knack,” an intention-
al contraction of the external urethral sphincter just prior to
an action known to precipitate stress-related urine loss (eg,
coughing, sneezing). SUI can be held in check or decreased by
lifestyle adjustments such as weight loss, fluid management,
dietary adjustments to eliminate bladder irritants, and modifi-
cation of medications that may affect continence. Other
behavioral modifications may include scheduled urination or
habit retraining to achieve appropriate voiding intervals.
Bladder training gradually increasing to a goal of 3- to 4-hour
voiding intervals while awake may supplement PFMEs.

If compliance and/or motivational issues or concomitant med-
ical conditions exist, particularly in older women, then patients
may require other conservative nonsurgical treatments, includ-
ing mechanical devices, hormonal therapy (estriol), nonhor-
monal pharmacologic therapy, or electric stimulation (see
Appendix). An agent that appears to be well tolerated and
represents a promising new treatment option for patients with
SUI is duloxetine, which has been shown in clinical trials to
reduce the number of incontinence episodes. A small number
of patients will require referral for specialized treatment or
surgical repair.

Because effective prevention is grounded in a clear under-
standing of who is at risk, the articles that follow address in
detail the risk factors for SUI in two specific populations:
childbearing women and older women. Within this supple-
ment are practical guidelines for clinicians to follow in the
assessment and management of SUI, as well as an Appendix,
which will further discuss the pros and cons of treatment
options available today for women with SUI.

INTRODUCTION
Carolyn M. Sampselle, PhD, RNC 
University of Michigan School of Nursing, Ann Arbor, Michigan

Thelma J. Wells, PhD, RN
University of Wisconsin-Madison School of Nursing, Madison, Wisconsin

 



This article focuses on the childbearing-related risk of
stress urinary incontinence (SUI), and considers poten-
tial prenatal factors, as well as birth-related injury, that
underlie its development. Evidence for the efficacy of
preventive and management strategies is reviewed.

PREVALENCE OF CHILDBEARING-ASSOCIATED SUI
The most common form of urinary incontinence in women
younger than 60 years is SUI. Many studies have shown that
childbirth can play a significant role in the development of SUI.
Rates of SUI reported in the literature range from 20% to 73%
during pregnancy and 6% to 31% postpartum.1-3 These wide
ranges result largely from differences in questionnaire and
interview formats, as well as in the variance in the parity of the
women studied. A two-part survey of all patients attending a
British antenatal clinic—717 women answered the first ques-
tionnaire and 572 completed the second questionnaire—found
an overall SUI prevalence of 59% during pregnancy and 31%
postpartum.1 Symptoms first appeared during current or previ-
ous pregnancies in all but 25 (6%) of the women reporting
incontinence. A study of 278 women who developed SUI dur-
ing pregnancy revealed that if remission did not occur within 3
months after the first delivery, the risk of experiencing SUI
symptoms 5 years later was 92% (Figure 1).2

Taken together, these findings indicate that SUI occurs at high
rates and in varying patterns during the childbearing years:
sometimes during pregnancy, sometimes after delivery, some-
times at both time periods with or without resolution, and
sometimes not at all. 

Several studies have shown that SUI prevalence increases with
subsequent births, although data are mixed in terms of the con-
tribution of grand multiparity (>5 pregnancies).1,3,4 Further-
more, parity is associated with a greater risk of requiring
subsequent incontinence surgery.5 A study of 1505 women at
3 months postpartum revealed that urine leakage was more
common in multiparas than in primiparas, regardless of
whether the delivery was vaginal or cesarean. However, the
rate of incontinence for a vaginal delivery did not increase after
the second or third baby (Table).3

RISK FACTORS FOR CHILDBEARING-ASSOCIATED SUI
Despite the strong associations of SUI with pregnancy and par-
ity, antenatal and obstetric risk factors are not well established,
and mechanisms of injury are poorly understood.6-8 The vary-
ing patterns of onset and exacerbation suggest that pregnancy,
labor, and vaginal delivery, each by itself or in some combina-
tion, may be associated with unique underlying mechanisms.
However, further research is needed to elucidate these factors. 

Mechanical Pressure—A likely contributing factor to SUI
during pregnancy is the increase in mechanical pressure on the
pelvic floor. Although the mechanical weight of the gravid

uterus on the bladder is a logical explanation for incontinence
during pregnancy, this rationale fails to account for residual
symptoms after birth. It is possible that the timing of uterine
involution after birth may affect early or later resolution of
symptoms, but, again, evidence is lacking. Constipation may
be an additional contributing mechanical imposition;9,10 this
problem is common during pregnancy and increases signifi-
cantly with higher parity.4,11

Higher Maternal Age, Body Mass Index, and Fetal Weight—
Higher age at first delivery has been associated with the patho-
genesis of urinary disorders,5 but this finding has not been con-
firmed by other studies.2 Obesity or higher body mass index
(BMI) has also been associated with an increased risk of SUI
during pregnancy and postpartum; SUI seems to persist longer
in overweight/obese women than in those of normal
weight.3,5,8,12 High fetal weight of vaginally delivered infants has
been linked to denervation of the pelvic floor2 and later incon-
tinence surgery,5 but these findings have not been consistent.8,9,13

Maternal Pushing Style—Another possible factor in the devel-
opment of SUI is the manner of pushing during second-stage
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labor. The rate and intensity of stretching on pelvic soft tissues
may affect the severity of injury.14 Provider-directed pushing, as
opposed to pushing that is spontaneous or self-directed in
nature, does not offer protective cues from the woman’s own
body (ie, pain) for guidance in timing and intensity of pushing.
Spontaneous pushing has been shown to reduce postpartum
perineal tissue damage, pain, and episiotomy without signifi-
cantly lengthening second-stage labor,15 but its effect on SUI has
yet to be determined. 

Delivery with Instruments—Forceps delivery has been corre-
lated with neuromuscular injury to the pelvic floor and long-
term persistence of SUI.6,13,16,17 For example, among 315 primi-
paras who underwent forceps (n = 90), vacuum (n = 75), or
spontaneous vaginal (n = 150) delivery, the incidence of new-
onset SUI did not differ by vaginal or instrumented delivery,
but the proportion of women developing new-onset urinary
incontinence decreased significantly with time in the sponta-
neous vaginal and vacuum groups (P = 0.003 and P = 0.009,
respectively), but not in the forceps delivery group (P = 0.2).13

New-onset SUI persisted through 1 year postpartum in 11% of
women with forceps deliveries, 2.8% of women with vacuum
deliveries, and 2.9% of women with spontaneous deliveries.13

Prolonged Second Stage of Labor—Some researchers have
observed an association between a prolonged second stage of
labor and postpartum SUI. The length of second-stage labor,
especially an active second stage in which voluntary straining
occurs, has been linked to a higher risk of pelvic organ descent16

and denervation injury.6 In particular, it has been reported that
a prolonged second stage of labor may increase motor latency
of the pudendal nerve terminal.2 Other studies indicate no rela-
tionship between the duration of second-stage labor and SUI,
however.17 A common clinical belief is that precipitous or rapid
progression of labor may be a risk factor for muscular and neu-
romuscular injury to the pelvic floor. However, a sound evi-
dence base is lacking. 

Epidural Anesthesia—Results of studies evaluating the use of
epidural anesthesia and subsequent pelvic floor muscle (PFM)
injury and SUI have been inconsistent. Some findings indicate
a positive correlation between epidurals and SUI or the need
for incontinence surgery,2,5,18 whereas others have shown no
significant relationship connecting epidurals with SUI.13

Additional research is needed.

Episiotomy—Most available data suggest that episiotomy,
particularly a midline incision, does not prevent perineal trau-
ma19 and may itself be a risk factor for pelvic floor damage and
long-lasting SUI.2,6 The initial incidence of SUI may not be high-
er in women who have an episiotomy versus those who do not,
however.2 Additional data are needed, but a cautionary stance
against routine episiotomy is warranted.

Summary—Obstetric factors such as directed pushing, lengthy
or precipitous second-stage labor, instrumented delivery, epidur-
al anesthesia, and episiotomy have been associated with SUI in
several investigations. These factors warrant attentiveness on
the part of practitioners, both in selective use and in initiating
follow-up for potential long-term sequelae such as SUI.

CONTROVERSY OVER ELECTIVE CESAREANS TO
PREVENT SUI
In the United States, 26.1% of births in 2002 were cesarean, an
increase of 26.6% over the 1996 rate of 20.7%.20 Although
some cesarean sections are necessitated by breech presenta-
tion, a prior history of cesarean delivery, or tokophobia (a
morbid fear of childbirth), the recent increase in the C-section
rate may be ascribed to provider and/or patient request or con-
venience.21-23 One of the most common reasons for elective
cesarean delivery, cited by 88% of British obstetricians,21,22 is
protection of the pelvic floor in the hope of preventing future
incontinence and related morbidities such as prolapse.

Some women and some obstetricians contend that, given the
improved safety of cesarean delivery in recent years (in the
absence of medical issues), it is a woman’s right to choose the
mode of delivery she prefers; as a result, patient request is now
a more common reason for elective cesarean surgery.23 Surveys
in Europe and Australia revealed that 67% to 69% of physi-
cians would comply with a request for elective cesarean deliv-
ery for women with uncomplicated singleton pregnancies.21,22 A
mail survey of obstetricians in London, England, showed that,
if given the choice of delivery route for themselves (or for their
partner if male), 17% of respondents would opt for cesarean
delivery in the absence of medical necessity.21

Persuasive arguments have been offered both for and against
elective cesarean delivery. Persons who argue against elective
cesarean delivery enumerate the risks and disadvantages to
both mother and child that are associated with such births.21

Those who favor elective cesarean delivery cite studies that
have found a significantly higher rate of SUI after cesarean
delivery due to obstructed labor or after vaginal delivery when
compared with elective cesarean (Figure 2).8 However, postpar-
tum SUI still occurs after elective cesareans. Groutz et al
observed an SUI rate of 3.4% after elective cesarean, as com-
pared with 12% in those groups of women who had at least a
trial of labor.8 These data beg the question of whether or not
performing an otherwise unnecessary surgery, with inherent
risks, is worth closing this gap.



As described earlier, Wilson et al assessed SUI prevalence 3
months postpartum in 1505 women whose infants were deliv-
ered vaginally or by cesarean section and who returned survey
questionnaires.3 Among women who had successive elective
cesarean deliveries (and no vaginal births), relative to women
who had vaginal births, highly significant reductions in SUI
occurred only with the first delivery; protection was marginal-
ly significant with the second delivery and was lost with three
or more deliveries (Table).3

Therefore, if the risks of surgery are taken into account, the
evidence in support of elective cesarean as a primary preven-
tion strategy for SUI is not compelling, particularly for women
planning more than one birth.21 An evidence base is needed
that offers specific predictors of SUI by innate risk factors to
determine the risk–benefit scenario for each woman by type of
delivery.

STRATEGIES FOR PREVENTION, MANAGEMENT, AND
TREATMENT OF SUI
Pelvic Floor Muscle Training (PFMT)—A key primary and
secondary prevention therapy for SUI is PFMT. From a histor-
ical standpoint, PFMT was first highlighted in Kegel’s publica-
tions from 1948 to 1951.24-27 In this early work, Kegel contend-
ed that childbirth is a traumatic event, with the potential for
moderate to severe soft-tissue injuries that are similar to those
he had seen during wartime, a concept that was largely under-
appreciated by the medical community. Kegel demonstrated
that urinary incontinence in women, previously considered a
physical defect to be corrected surgically, is usually functional
and correctible by muscle rehabilitative therapy. He argued
that the concept of timely rehabilitation (in pregnancy to con-
serve function, and during the postpartum period to restore
skeletal muscle) is just as applicable to the soft-tissue damage
resulting from childbirth as it is to other types of trauma.
Resilient PFMs, well conditioned prior to labor and delivery,
are logically more resistive to trauma and potentially more
responsive to rehabilitation after birth than are weak and pre-
viously underused muscles.

Training protocols. In the ensuing years since Kegel’s publica-
tions, evidence has accumulated to support his thesis that
PFMT is effective for both primary and secondary prevention
of childbirth-related SUI.6,28-32 Many protocols of training exist
and can be selectively chosen for use during pregnancy and the
first year postpartum and, indeed, throughout a woman’s life-
time. Although protocols differ in intensity, in group versus
individual exercise sessions, and in degree of biofeedback assis-
tance, all existing protocols have proved to be successful in
enhancing PFM strength.28-30,33 Ultimately, protocol choice
depends on individualized needs such as access to exercise
groups and biofeedback, ability to allot time, and individual
muscle capacity. Perhaps more important is the education of
women about this heretofore hidden pelvic floor muscula-
ture—demystifying its function and building awareness both
during and after pregnancy of potential disuse atrophy and
childbirth-related injury.

“The Knack.” One form of building muscle function aware-
ness and incorporation of PFM activation in everyday life is
instruction in Knack therapy. “The Knack” is an intentional
contraction of the PFMs just prior to an action or activity
known to precipitate intra-abdominal pressure (eg, coughing,
sneezing, lifting) or in response to an urge sensation that
requires suppression.33,34 This learned maneuver emphasizing
skill and timing in functional performance (rather than
strength development) is designed to complement an exercise
program, and is ideally taught prior to muscle injury. The first
pregnancy period is one of the best teachable moments, par-
ticularly because new-onset SUI frequently occurs at this time,
raising both awareness and motivation. Postpartum, the
Knack maneuver may need to be re-taught to facilitate recov-
ery of muscle integrity.

To be effective, PFMT (in the form of either repetitive exercise
or use of the Knack) must be performed correctly, which
requires careful and specific training. Without adequate
instruction, 30% to 50% of women perform the maneuver of
pelvic muscle contraction incorrectly, with potentially one
fourth of women substituting a straining down maneuver,
which threatens to worsen the very condition they are intend-
ing to prevent or treat.35 One study showed that more than one
third of women reported not feeling confident about their
ability to do PFM exercises correctly.36 Appropriate training is
required, and includes an initial vaginal examination during
the pregnancy to determine muscle strength and control in
order to place the patient at an appropriate level of exercise
and skill training.35 Postpartum, the choice of protocol may
need to be adjusted to accommodate changes in the muscles
(weakening or stretching) resulting from birth.

Many women—even those who are aware of the impor-
tance of PFMT during pregnancy—do not realize that PFM
work should be incorporated into their daily routine for
lifetime maintenance. Thus, education and specific training
are crucial to success both during and after pregnancy. A
study by Chiarelli et al showed that an intervention pro-
gram that emphasized continued adherence to PFMT was
associated with a greater likelihood of continence at 3
months postpartum.37

Other Available Management Options—Additional man-
agement options are available.38 In the short term, women
with pregnancy- or childbirth-related SUI may need hygienic
supplies until the condition resolves or improves. Absorbent
products, such as mini- or maxipads, vary widely in quality
and style, including various materials that wick and solidify
moisture. Each year, the National Association for Continence
(NAFC) publishes a comparative table about available pads,
which can assist women in sorting through the variety of
options available.39

Intravaginal support devices, such as incontinence pessaries,
are an excellent option for enhancing mechanical support to
the urethra. Pessaries can substitute as a mechanical support
to the urethra in instances when severe injury prohibits ade-
quate function of the PFMs. As an alternative, if the PFMs
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remain functional but are weak or inefficient in closing the
urethra, then a contraction acting against the pessary offers
enhanced efficiency in urethral closure. “Super”-absorbent
tampons can be used in similar fashion, and in some cases may
adequately substitute for a pessary. Disposable intra-urethral
inserts are also available as occlusive devices but are less wide-
ly used and are associated with more side effects, including
discomfort and urinary tract infection, which prohibit their
use during pregnancy (see Appendix). 

Pharmacotherapy—In carefully selected cases, pharmacother-
apy may be appropriate postpartum as an option to be used
alone or in conjunction with other rehabilitation therapies.
The most commonly used agents are alpha-adrenergic ago-
nists and estrogens (see Appendix for more detail).40-44 Tricyclic
antidepressants (eg, doxepin, imipramine) decrease bladder
contractility and increase urethral resistance but may be asso-
ciated with intolerable adverse effects.42 None of these medica-
tions are FDA-approved for SUI and they should not be pre-
scribed for pregnant or breastfeeding women. Duloxetine,
which is being investigated for this indication, shows particu-
lar promise for SUI,45 and may be a possibility for postpartum
women who have pelvic-floor trauma associated with child-
birth and accompanying SUI.46,47

Surgery—For some women, surgery may ultimately be neces-
sary to manage SUI after childbirth. Surgical interventions for
SUI include anterior colporrhaphy, colposuspension (may be
done laparoscopically), paravaginal repair, needle suspen-
sions, slings, tension-free vaginal tapes, and injectable
agents.48 The primary surgical procedures are examined in
detail in the Appendix. If surgery is needed and an addition-
al pregnancy is desired, then women are advised against
undergoing vaginal births.

CONCLUSION
Conclusive evidence is lacking in terms of the predictive risk
factors for lasting SUI associated with childbirth. Numerous
treatments available for SUI will most benefit patients’ quali-
ty of life if offered in a timely manner, with pregnancy and the
postpartum year highlighted as excellent teachable moments
during the lifespan. Interventions for prevention and treat-
ment of SUI may be influenced by the severity of the condition
and patient preference. In general, behavioral modifications
such as PFMT are noninvasive preventive and treatment
strategies that can be successful. If behavioral modifications
are not successful, or if patient compliance is a problem, other
treatment options for problematic SUI exist, including phar-
macotherapy, medical devices, and surgery. Of importance,
early screening for SUI during pregnancy and appropriate edu-
cation about prevention and treatment are critical compo-
nents to reducing the high incidence and prevalence rates of
childbearing-associated SUI.
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Stress urinary incontinence (SUI) is a disorder that has reached
epidemic proportion in women. Women of childbearing age
are especially vulnerable; SUI continues to plague this popula-
tion both acutely and long term. However, determining the true
prevalence of SUI puzzles researchers, partly because women
with incontinence tend to underestimate the problem when
they see their clinician. Women may not report minor leakage
during primary care visits, perhaps because they are managing
the problem by wearing pads or because they are too embar-
rassed to say anything. Therefore, the true prevalence of SUI
may be even higher than reports indicate.

Many factors contribute to the risk of SUI after childbirth.
The type of delivery, length of labor, and use of instruments
during delivery may all play important roles in both short-
and long-term SUI. In clinical practice, parity contributes to
both acute SUI and the eventual need for surgery, regardless of
the type of delivery.

SUI prevention should start with education from primary care
providers, and should continue throughout the patient’s life.
Clinicians can help women prevent SUI by teaching them how

to perform pelvic floor muscle exercises (PFMEs), reinforcing
the training, and ensuring that proper technique is always used.
If patients report that they are doing PFMEs but not achieving
success, clinicians should investigate; further examination fre-
quently reveals that the exercises are not being done properly.
With appropriate guidance, clinicians can reduce patient frus-
tration and noncompliance.

Education on prevention and treatment of SUI is sorely need-
ed; it should begin with providers of women’s health care. In
addition, patients should be informed about the pros and cons
of each modality, and should be assisted in selecting their best
option for a favorable outcome. When choosing a treatment
modality, clinicians and patients together should consider the
likelihood of patient compliance. A nonsurgical management
therapy such as behavioral modification, a medical device, or
pharmacotherapy may be a patient’s first choice to avoid the
risks and costs of surgery. As women’s healthcare providers,
nurse practitioners are responsible for offering sufficient infor-
mation so that patients can make the best decisions for them-
selves regarding the care and treatment of SUI.

This article reviews evidence for the prevalence, risk, pre-
vention, and management of stress urinary incontinence
(SUI) in older women. Women in this group range from
those who are middle-aged and pre-, peri-, or post-
menopausal to older women and frail elders.

PATTERNS OF STRESS, URGE, AND MIXED 
URINARY INCONTINENCE IN OLDER WOMEN
Urinary incontinence (also known as bladder incontinence) is a
common problem, with an overall reported prevalence of 10%
to 55% in women.1,2 The four main types of urinary inconti-
nence seen in older women are stress, urge (detrusor instabili-
ty/overactivity), overflow, and functional.3,4 SUI is defined as the
involuntary leakage of urine due to an increase in abdominal
pressure caused by coughing, sneezing, laughing, exercise, or
other exertion. This increased pressure is in excess of what can
be managed by the urinary sphincter. Urge urinary incontinence
(UUI) is defined as involuntary loss of urine associated with a
strong desire to void (also known as overactive bladder or
detrusor instability). Overflow urinary incontinence is associat-
ed with the inability to empty the bladder effectively, and func-
tional urinary incontinence is associated with toileting barriers. 

More than one type of urinary incontinence may occur in the
same individual, with coexistence of SUI and UUI referred to as
mixed urinary incontinence (mixed UI). Across all age groups,
SUI is the most common type of urinary incontinence, affecting
approximately half of the women with urinary incontinence.
The second most common type is mixed UI, which typically
presents with a heavy component of SUI.5 Advancing age is
associated with an increased prevalence of UUI and mixed UI,
whereas the prevalence of SUI alone appears to remain stable
across age groups.6-8 

Baseline data from the Heart and Estrogen/Progestin
Replacement Study (HERS) of 2763 older, community-
dwelling women (mean age, 66.7 years) with coronary disease
who were not taking hormone replacement therapy indicated
that some type of frequent urinary incontinence (≥1 episode in
the prior week) occurred in more than half of them.7 SUI and
stress-predominant mixed UI occurred in 41.5% of the women
reporting urinary incontinence.7 In a sample of 45 community-
dwelling women (mean age, 80 years; age range, 65-98 years)
evaluated at a geriatric incontinence clinic, only two (4%) had
pure SUI, whereas 45% had UUI, and 33% had mixed UI.9

Therefore, SUI predominates in younger women, whereas
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older women are more likely to develop UUI or have mixed UI
rather than SUI alone.7,8,10

RISK FACTORS ASSOCIATED WITH SUI
SUI has been associated with comorbidities and physiologic
changes that accompany the aging process, as well as with trau-
matic injuries (eg, those related to childbirth), that occur during
a woman’s lifetime (Table). Some evidence indicates that the
risk of urinary incontinence increases with the number of vagi-
nal births,11-13 but this finding is not consistent across studies.14,15

For example, in a survey of 1154 women aged 60 or older, those
with a history of incontinence during pregnancy or postpartum
were significantly more likely to report being incontinent at the
time of the survey, but the number of vaginal births per se was
not associated with urinary incontinence.8

Obesity—Obesity is a well-documented risk factor for SUI in
older women, although the degree of risk varies widely among
studies.7,14-19 Adding support to the importance of weight in the
development of urinary incontinence are findings that weight
loss improves or eliminates urinary incontinence in obese
women.20-24 In one study,20 for example, 10 moderately obese
women (mean baseline body mass index [BMI], 38.3 kg/m2)
with an average of 13 incontinence episodes per week experi-
enced a significant reduction in incontinence episodes (down to
an average of 8 episodes/week) with a mean BMI reduction of
5.3 kg/m2. All six women with a weight loss of 5% or greater
had a 50% or greater reduction in incontinence frequency, as
compared with only one of four women who had weight loss
reduction of less than 5%. Thus, programs for the prevention
and treatment of SUI should include education about the asso-
ciation of obesity with SUI and should also provide information
on diet and weight loss. In cases of morbid obesity, surgical
intervention may be appropriate.21-24

Constipation—Constipation, combined with straining during
defecation, increases pressure on the pelvic floor and has been
identified as a significant risk factor for urinary incontinence in
women.8,12,25 Constipation appears to be common in women
with SUI. A study of 21 women aged 24 to 71 who were sched-
uled for surgical treatment for genuine SUI revealed that, based
on answers to a questionnaire at baseline, 71% strained exces-

sively at defecation, 38% had constipation, and 28% used
laxatives on occasion.26 A large survey of Australian women
(N = 40,155) suggested that the prevalence of constipation
among women reporting any urinary incontinence increased
with age, from 27% among younger women to 48% among
middle-aged, and 47% among older women.12 In terms of
incontinence subtype, constipation was reported by 28% of
women with SUI alone and by 34% of those with mixed UI.8

Although the literature is not entirely consistent in terms of the
association of constipation with urinary incontinence,2 most
experts agree that it plays a contributing role. Identification and
treatment of constipation (and, under ideal circumstances, pre-
vention through health education) are valuable services that
nurse practitioners (NPs) can provide to older women.

Smoking—Smoking may also be a risk factor for SUI. Among
606 women with a known smoking history (322 incontinent,
284 continent), the odds of developing genuine SUI were 2.48
times greater for current smokers and 2.20 times greater for for-
mer smokers than for nonsmokers.27 Dallosso et al reported that
being a current smoker was a significant risk factor for SUI, but
that being an ex-smoker was not.17 Likewise, current smoking,
but not previous smoking, has been associated with urinary
incontinence in middle-aged women.28 Other investigators have
identified chronic coughing, which may be the result of smok-
ing-related diseases such as chronic obstructive pulmonary dis-
ease, as a risk factor for urinary incontinence8,13 and SUI.19

Regardless of its role in SUI, smoking is a recognized health haz-
ard. NPs should routinely assess smoking history and refer
women to smoking cessation programs. Information about the
contribution of smoking to urinary incontinence may provide a
further deterrent for this unhealthful habit. 

Prior Hysterectomy—Findings are mixed in terms of the role
of hysterectomy as a risk factor for urinary incontinence.29 In
several studies, women who had undergone a hysterectomy
were at increased risk for all types of urinary incontinence,12,13,29,30

whereas in other studies, hysterectomy was not associated with
increased risk for SUI.14,15,18,19,31 In a meta-analysis of five previ-
ously published studies examining the association between hys-
terectomy and urinary incontinence in older women (aged >60
years), Brown et al estimated that women who have had a prior
hysterectomy, as compared with women who have not, were
60% more likely to have urinary incontinence.29 The studies
reporting that women who had had hysterectomies and were at
increased risk for developing urinary incontinence12,13,29,30 did not
differentiate between the type of hysterectomy (abdominal or
vaginal) performed.

Estrogen Deficiency—Although laboratory evidence shows that
estrogen plays an important role in the function of the lower
urinary tract in women,32,33 no clinical evidence demonstrates
that exogenous estrogen therapy is an efficacious treatment for
SUI.33 In fact, in several studies, oral estrogen therapy was iden-
tified as a risk factor for urinary incontinence in general,8,13,14

and for SUI in particular.14,19

Grady et al examined the impact of combined estrogen and
progestin replacement therapy (hormone replacement therapy;
HRT) on the severity of urinary incontinence in 1525 women in
the HERS study who were incontinent at baseline.34 A signifi-
cantly greater proportion of women randomized to HRT than



to placebo reported that their UI worsened (39% vs 27%;
P = 0.001). The difference was observed for both SUI and UUI.
Furthermore, serious adverse events, such as an increased risk
of cardiac events and breast cancer, have been associated with
long-term oral estrogen therapy.35

PREVENTION OF SUI IN OLDER WOMEN
Research on the prevention of urinary incontinence in older
women is limited.36

Risk Factor Reduction—It seems reasonable to assume that
interventions designed to prevent or treat potentially reversible
risk factors associated with urinary incontinence would be
effective in preventing SUI in older women, but few studies
assessing the prophylactic effect of treating modifiable risk fac-
tors have been conducted to affirm this. Several studies suggest
that reducing obesity reduces the severity of existing urinary
incontinence. Additional research is needed to determine
whether such interventions will also prevent urinary inconti-
nence. Despite the limited evidence base to guide clinical prac-
tice related to the prevention of urinary incontinence, education
about modifying potentially reversible risk factors—including
obesity, smoking cessation, and constipation—should be part of
the care of older women. 

Training Techniques—Although few studies have examined
the benefits of risk-factor reduction in preventing urinary incon-
tinence in older women, evidence does support the efficacy of
pelvic floor muscle training (PFMT) and bladder training in this
regard. PFMT entails exercise of the pelvic floor muscles
(PFMs) to improve the strength and/or timing of the contrac-
tion. The PFMs comprise a three-layer muscular plate extend-
ing from the pubic symphysis to the coccyx, which provides
structural support for the pelvic organs and is part of the stress
continence system.1 Several investigators have demonstrated dif-
ferences in PFM function between continent women and those
with SUI.37-40

Bladder training is a process designed to consciously suppress
voiding urges and to use distraction strategies to lengthen the
voiding interval. A recent randomized, controlled trial found
that preventive behavioral modification programs for older,
continent (≤5 urinary incontinence episodes in the previous
year), community-dwelling women are feasible and effective in
maintaining or improving baseline continence level, improving
PFM strength, decreasing voiding frequency, and increasing the
intervoid interval.41 The behavioral modification program con-
sisted of a 2-hour group presentation with slides and handouts
(including an audiotape) offering information about the anato-
my and proper function of the lower urinary tract, and about
urinary incontinence, healthy bladder habits, self-care, instruc-
tion on PFMT, and—for women whose voiding interval was
less than 3.5 hours—bladder training. As shown in the Figure,
women in the treatment group were twice as likely as control
subjects to remain or become totally continent 12 months after
the training program (odds ratio, 2.03; P = 0.04).41

Many women are aware of PFMT during pregnancy but do not
realize its relevance in later years.42 Awareness campaigns
should stress the benefits of conservative preventive methods
(PFM exercises, bladder training, and risk-factor reduction)
throughout life. 

PREVENTION OF URINARY INCONTINENCE IN FRAIL
ELDERS
Frail elders are those with reduced physiologic reserve who are
at increased risk of disability. One study showed that among
more than 3000 frail elderly Italian women (mean age, 80
years) living in the community, urinary incontinence preva-
lence was 52%.2 The prevalence of incontinence was signifi-
cantly associated with advanced age (1.61 times higher for
women aged ≥85 years than those aged 65-74), cognitive or
functional impairment, and certain comorbidities.2 Although
the comorbidity level was high in this population, only dia-
betes and stroke were associated with an increased risk of
incontinence in women, which is generally consistent with
other researchers’ findings.7,12

An increased risk of urinary incontinence has also been highly
and independently correlated with several potentially reversible
causes, including urinary tract infections, depression, and phys-
ical restraints or environmental barriers that limit easy toilet
access.2 Such barriers may increase the prevalence of urinary
incontinence in this population by as much as 50%.
Interventions designed to address modifiable risk factors may
help to prevent urinary incontinence in this at-risk population
of older women. Additional research is needed to evaluate the
efficacy of risk reduction interventions in preventing and treat-
ing urinary incontinence in frail elders.

MANAGEMENT OF SUI IN OLDER WOMEN 
Nonpharmacologic Therapies—Many women believe that SUI
is an inevitable result of aging and do not know that successful
treatments exist. Controlled clinical trials have demonstrated
that behavioral therapies (PFM exercises, bladder training, or
both) can improve continence status in older women, including
frail elders.43-48 Wyman et al compared the efficacy of bladder
training, biofeedback-taught PFM exercises, and bladder train-
ing combined with PFM exercises in 191 women aged 45 years
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Figure. USEFULNESS OF A BEHAVIORAL MODIFICATION 
PROGRAM TO PREVENT INCONTINENCE41

A study of ambulatory, postmenopausal, community-dwelling, continent
women aged 55-80 years showed that those who complied with a behavioral
modification program for prevention of urinary incontinence, as compared
with a group of controls, were more likely to achieve continence.
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and older (mean age, 61 years).49 Immediately after treatment,
women in the combination therapy group had a significantly
greater reduction in urinary incontinence than did those in the
other two groups. At 3 months post treatment, however, no sig-
nificant differences in incontinence episodes or quality of life
were noted among the three groups. The authors concluded that
offering a structured intervention program that includes train-
ing, education, and counseling may be more important than the
specific treatment.49

Other nonpharmacologic methods and training aids include
weighted vaginal cones and electrical stimulation.6 Treatment
using vaginal cones employs progressively increasing weights
that are inserted into the vagina and intended to strengthen
PFMs. In theory, the PFMs must be contracted to prevent the
cones from slipping out. The Cochrane Incontinence Group
conducted a meta-analysis of experimental and quasi-experi-
mental studies comparing vaginal cones with no treatment or
with alternative treatments in women with urinary inconti-
nence.50 They reported that cones were better than no active
treatment, and that their effectiveness was similar to that of
PFM exercises and electrostimulation. When vaginal cones are
prescribed, the integrity of the vaginal mucosa should be evalu-
ated on a regular basis.

Electrical stimulation uses low-level electrical energy to con-
tract the PFMs. It is theorized to be an effective treatment for
SUI by causing hypertrophy and strengthening of the PFMs.
This therapy can be rendered by clinicians in the office or by
patients themselves at home with a portable battery unit.
Findings are mixed in relation to the efficacy of electrostimula-
tion for SUI, with most investigators reporting a decrease in
incontinence episodes.51-54

Several studies have shown that the ability to improve or
resolve urinary incontinence with behavioral management
appears to be independent of age and frailty.9,44,45 In a study
conducted on older women (mean age, 77 years; age range, 60-
97 years) with high levels of comorbidity, functional limita-
tions, clinical symptoms of depression, and severe urinary
incontinence, behavioral management significantly reduced the
median number of incontinence episodes by 73.9%, from 4
episodes per day to 1.7 episodes per day (P <0.001), with 13
subjects (15.3%) becoming totally continent.45 When stratified
by type of accident, SUI accidents decreased by a median of
100% (mean, 49.5%), and UUI accidents by a median of 82.1%
(mean, 56.2%). Behavioral management in this study consisted
of biofeedback-assisted PFM exercises, SUI and UUI strategies,
and bladder training as needed. Training was given by NPs in
8 weekly sessions in subjects’ homes. Adherence to the exercise
program was the most consistent predictor of response to the
behavioral therapy. 

Although several clinical trials support the short-term effective-
ness of PFMT in treating SUI and mixed UI, long-term out-
comes are unclear.55 Cammu et al reported that among women
with SUI (mean age, 61 years) who improved during initial
PFMT (n = 24), 67% were satisfied with their continence status
10 years later.56 By contrast, Holley reported that only 10% of
women aged 33 to 67 with SUI who improved after initial
PFMT were still doing the PFM exercises after 5 years.57

Pharmacotherapy—Pharmacologic treatment is another option
for women with urinary incontinence, either in conjunction
with behavioral programs or alone. This option may benefit
women who are unable or unwilling to adhere to behavioral
programs or who have severe urinary incontinence that does
not respond to behavioral intervention alone. Whenever possi-
ble, drugs should be used in conjunction with behavioral man-
agement for maximal effectiveness. 

Few pharmacologic agents are available to treat SUI in older
women. Tricyclic antidepressants (eg, imipramine) decrease
bladder contractility, increase urethral resistance, and provide
subjective improvement for UUI, but they are associated with
unacceptable side effects and should not be used in frail older
women.2,58 The most commonly used agents are alpha-adrener-
gic agonists (eg, pseudoephedrine) and estrogens for SUI, and
anticholinergic drugs (eg, oxybutynin, tolterodine) for UUI,
but these agents are also associated with substantial adverse
effects that limit their usefulness in older women (see
Appendix).3,6,57-60 However, duloxetine shows promise for
women whose incontinence is predominantly of the SUI sub-
type. A serotonin and norepinephrine reuptake inhibitor,
duloxetine is specifically targeted to treat SUI and has demon-
strated good tolerability.61 Studies have shown that it reduces
the number of incontinence episodes.62,63

WHEN TO REFER
Although urinary incontinence in most women resolves or sub-
stantially improves with behavioral modification, pharma-
cotherapy, or both, a few patients may have significant neuro-
logic lesions, urinary retention, or structural defects (eg, cysto-
cele or rectocele) that may require referral for further evalua-
tion and possible surgery (see Appendix).64 Despite the risks
associated with any invasive procedure, surgery is viable and
appropriate for selected women, and the availability of mini-
mally invasive surgery has provided additional options for
many older women.3

CONCLUSION
Evidence of the preventive and therapeutic efficacy of behav-
ioral interventions for SUI warrants their widespread use by cli-
nicians. Education about these noninvasive strategies is an
important component of women’s health care across the life
span. Prevention of SUI in older women should also include
behavioral and lifestyle changes to address the modifiable risk
factors (eg, obesity, smoking, constipation). For frail elders,
environmental modifications may be necessary to ensure easy
and safe toilet access. Management of urinary incontinence in
older women usually requires attention to both SUI and UUI
and includes PFM exercises, bladder training, pharmacothera-
py, or a combination of these treatments. For now, drugs for
treating SUI are used off-label and may have poor efficacy or
are associated with unacceptable side effects. Duloxetine,
specifically targeted to treat SUI, is being studied in investiga-
tional trials. Surgery is also an appropriate option for select
women with SUI.
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Urinary incontinence is a challenge that women face through-
out their adult lives. Although aging is associated with a vari-
ety of changes in lower urinary tract function, these changes
alone do not cause urinary incontinence. With age, women
become more susceptible to the effects of the anatomic and
physiologic changes that reduce the function of the lower uri-
nary tract. These changes include trauma to the pelvic floor
from childbirth, hysterectomy, or both. Prevention is a priority
in primary care: Strategies that can be used to prevent urinary
incontinence in older women include risk-factor reduction and
bladder training. In terms of management, findings about the
type and etiology of urinary incontinence guide primary care
providers, including nurse practitioners, to develop appropri-
ate plans for positive therapeutic outcomes.

First-line therapy should include behavioral interventions.
With both stress urinary incontinence (SUI) and urge urinary
incontinence (UUI), these interventions have proved successful
in most women who have used them. Clinicians should educate
patients about the beneficial results of behavioral interventions
for urinary incontinence and should emphasize the importance
of doing pelvic floor muscle exercises (PFMEs) throughout life.
Additionally, patients need frequent motivation to ensure suc-
cess. However, recognizing the value of PFMEs and sustaining
adequate motivation to perform the exercises are difficult for
most patients over extended periods. In primary care, creativi-

ty with program planning and encouragement of patient
involvement are useful approaches to long-term success.

Minimizing modifiable risks (eg, obesity, smoking, and elimi-
nation problems such as constipation) helps to reduce inconti-
nence episodes. By losing weight and quitting smoking,
patients will not only improve symptoms associated with SUI,
but they will improve their overall health. If constipation is
untreated, it can lead to impaction, especially in older adults,
which can cause increased problems with SUI and UUI. By
minimizing these modifiable risk factors, patients can also
avoid their adverse consequences. 

More fragile, less mobile older women with urinary inconti-
nence may be at risk for acute complications, including urinary
tract infections, skin irritation, and falls and fractures. Many
members of this patient population need a treatment program
that is tailored to their specific abilities, or lack thereof, to
adhere to the different treatment regimens.

Treatment plans should be individualized for each woman.
Options include behavioral interventions, risk factor modifica-
tion, medication, and surgery. Together, the nurse practitioner
and patient should consider all options for a suitable plan of
care with optimal outcomes. Continued follow-up and adher-
ence are challenging yet necessary for success.
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1. Useful tools/products to increase patient awareness of bladder health
and methods to prevent stress urinary incontinence (SUI) may include
all of the following EXCEPT:
a. pamphlets and websites.
b. absorbent pads. 
c. audiotapes and videocassettes.
d. demonstration of bladder training and pelvic floor muscle exercises

(PFMEs).

2. Based on studies evaluating SUI risk factors associated with vaginal
birth, which of the following statements is TRUE?
a. Episiotomy is never a risk factor for pelvic floor damage and long-

lasting SUI.
b. Episiotomy prevents pelvic floor damage caused by perineal 

trauma.
c. A correlation exists between forceps delivery and neuromuscular

injury to the pelvic floor.
d. The risk of developing new-onset SUI decreases over time in women

who have undergone forceps delivery.

3. Which of the following statements about elective cesarean section is
FALSE?
a. It may be performed because of medical necessity or patient person-

al choice.
b. The obstetrician may agree to cesarean delivery in absence of med-

ical necessity if a patient requests it.
c. The number of cesarean births in the United States is decreasing.
d. It may protect against SUI compared with normal vaginal deliveries

or cesarean delivery after obstructed labor.

4. Regularly performing pelvic floor muscle exercises (PFMEs) during and
after pregnancy may reduce:
a. constipation. 
b. childbirth-related SUI. 
c. the need for a cesarean delivery.
d. the need for an episiotomy.

5. Which of the following strategies has data-based support for prevent-
ing onset or exacerbation of SUI in women of childbearing age?
a. pelvic floor muscle training (PFMT) during pregnancy
b. PFMT throughout the life span
c. performance of “the Knack”
d. all of the above

6. Which of the following treatments may have potential as a pharma-
cotherapeutic option for SUI after pregnancy? 
a. a muscarinic agonist
b. a serotonin and norepinephrine reuptake inhibitor
c. an alpha-adrenergic antagonist 
d. an anticholinergic agent

7. Which of the following statements is FALSE? 
a. Across all age groups, the most common type of urinary inconti-

nence in women is SUI.
b. SUI has been correlated with comorbidities and physiologic changes

from childbirth and aging.
c. SUI alone is more common in older women than in younger women.
d. Advancing age is associated with an increased prevalence of urge

urinary incontinence and mixed urinary incontinence.

8. Controlling which of the following underlying risk factors is not neces-
sarily helpful in terms of preventing SUI?
a. constipation
b. pelvic floor muscle weakness
c. estrogen deficiency
d. obesity

9. Which strategy is supported by the evidence in terms of preventing, not
merely reducing, the severity of age-associated urinary incontinence?
a. hormone replacement therapy
b. smoking cessation
c. weight loss
d. PFMT

10. In managing SUI in older women, which of the following statements is
TRUE?
a. PFMT and/or bladder training can stabilize or improve continence

and bladder control. 
b. Weighted vaginal cones have been shown to be more effective than

PFMT for SUI.
c. Alpha-adrenergic agonists are an effective treatment for SUI and

have few side effects in older women.
d. Studies show that age and frailty prevent behavioral therapy from

improving or resolving urinary incontinence.

STRATEGIES FOR THE PREVENTION AND MANAGEMENT OF STRESS URINARY 
INCONTINENCE IN CHILDBEARING AND COMMUNITY-DWELLING OLDER WOMEN

POST-TEST
Date: ___________________________________

Your certificate for continuing education credit (if applicable) will be issued from the following information: 

Name: ____________________________________________________________________________________________________________________________
Last First Middle Initial Degree

Title:  ___ Nurse Practitioner   ___ Physician Assistant   ___ Clinical Nurse Specialist   ___ Registered Nurse   ___ Other (please specify) ____________

Specialty:  _____ Primary Care   _____ Women’s Health/OB/GYN   _____ Adult Health/Internal Medicine   _____ Urology   ______ Geriatrics    
_____ Other (please specify) ________________________________________________________________________________________________

Affiliation: ________________________________________________________________________________________________________________________

_____ Hospital-Based    _____ University-Based    _____ Private Practice    _____ Clinic    _____ Home Care    _____ Long-Term Care

_____ Other (please specify)__________________________________________________________________________________________________________

Address:  _____ Home   _____ Work __________________________________________________________________________________________________

City: ________________________________________________ State: ____________________________________ Zip:______________________________

Daytime Phone: ________________________________ Fax: ______________________________ Email: ________________________________________

License Number: ________________________________ State: ______________________________ Date of Birth: _____/_____/______    

In the answer box on page 14, please circle the letter of the best answer to each question and mail the completed Evaluation Form and Answer Box to
CSUIWH, CogniMed Inc., 70 South Orange Avenue, Suite 200, Livingston, NJ 07039, or fax to 1-877-403-5765



14 Women’s Health Care: A Practical Journal for Nurse Practitioners

Strategies for the Prevention and Management of Stress Urinary Incontinence in Childbearing and Community-Dwelling Older Women

WHC Special Supplement

Please circle the appropriate rating number and mail the completed form to CSUIWH, CogniMed Inc.,
70 South Orange Avenue, Suite 200, Livingston, NJ 07039, or fax to (877) 403-5765.

High Average Low

Overall, how would you rate this program? 5 4 3 2 1

Please evaluate the educational level of this CE program. 5 4 3 2 1

To what degree did this program…

1. Raise your level of awareness about stress urinary incontinence (SUI), help 5 4 3 2 1
you to recognize the prevalence of SUI, and highlight that it is a true disease 
with significant morbidity and impact on patient quality of life?

2. Reinforce that SUI can be properly diagnosed and treated by nurse 5 4 3 2 1
practitioners, physician assistants, and clinical nurse specialists in the primary 
care setting (including obstetrics/gynecologic care)?

3. Identify the associated risks and strategies for the prevention and management 5 4 3 2 1
of SUI in childbearing and older women?

4. Highlight the importance of providing a continuum of care and counseling for 5 4 3 2 1
SUI—treating the whole patient—to improve patient care and outcomes?

Please rate each section for clinical relevancy:

Childbearing-Associated Risks and Strategies 5 4 3 2 1
for the Prevention and Management of 
Stress Urinary Incontinence

Janis M. Miller, PhD, APRN

Age-Associated Risks and Strategies 5 4 3 2 1
for the Prevention and Management of 
Stress Urinary Incontinence in Community-
Dwelling Older Women

Sandra Engberg, PhD, RN, CRNP

Appendix 5 4 3 2 1
Leslie S. Wooldridge, MSN, RNCS, GNP

The program

1. Met my expectations. 5 4 3 2 1

2. Was relevant to my research or clinical practice. 5 4 3 2 1

3. Was presented without commercial bias. 5 4 3 2 1

After participating in this program, I will change my clinical practice by:
___________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________

Which related topics would you like to be offered as CE programs in the future?
___________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________

Additional comments: 

EVALUATION

1. a b c d

2. a b c d

3. a b c d

4. a b c d

5. a b c d

6. a b c d

7. a b c d

8. a b c d

9. a b c d

10. a b c d

Please circle the correct answer:

POST-TEST RESPONSES

                                                              



15February 2005    Special Supplement

APPENDIX

Leslie S. Wooldridge, MSN, RNCS, GNP

Diversified Nurse Consulting, LTD Grand Rapids, Michigan

MAJOR 
REFERENCES*

Bø K, Talseth T, Holme I.
Single blind randomised
controlled trial of pelvic
floor exercises, electrical
stimulation, vaginal cones,
and no treatment in man-
agement of genuine stress
incontinence in women.
BMJ. 1999;318:487-493.

Dmochowski RR, Miklos
JR, Norton PA, Zinner
NR, Yalcin I, Bump RC,
and the Duloxetine
Urinary Incontinence
Study Group. Duloxetine
versus placebo for the
treatment of North
American women with
stress urinary inconti-
nence. J Urol. 2003;170:
1259-1263.

Holroyd-Leduc JM,
Straus SE. Management
of urinary incontinence
in women. JAMA. 2004;
291:986-995.

Newman DK. Managing
and Treating Urinary
Incontinence. Baltimore,
Md: Health Professions
Press; 2002:105, 113, 176-
177, 184-185.

Walsh PC, Retik AB,
Vaughan ED Jr, et al.
Campbell’s Urology. 8th
ed. Philadelphia, Pa:
Saunders; 2002:1039-1171.

Wilson PD, Bo K, Hay-
Smith J, et al. Conser-
vative treatment in
women. In: Abrams P,
Cardozo L, Khoury S,
Wein A, eds. Incontinence.
2nd ed. Plymouth, UK:
Health Publication Ltd;
2002:573-624.

*For a complete list of
numbered references,
please log on to www.
StressUI.org/references.htm

                               



©2005 NP Communications, LLC.  All rights reserved.

   


