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Chapter 3
Diagnosis of Urinary Incontinence
in Women

Elizabeth Dray and Haritha Pavuluri

Introduction

Urinary incontinence is a widely prevalent disorder in women which negatively
impacts patient quality of life and leads to significant societal and personal costs [8].
On average, a symptomatic woman will spend $750 per year out of pocket on incon-
tinence management [20]. This burden can be substantially reduced by treatment of
a patient’s incontinence [21]. In order to effectively treat, a clinician must first accu-
rately diagnose. In this chapter, we will review the differential diagnosis of inconti-
nence in women and how history and physical exam findings can help discriminate
between these etiologies. We will review noninvasive tests that can strengthen this
data. We will then identify when it is appropriate to pursue more invasive or
resource-intensive studies for the characterization of incontinence.

Differential Diagnosis

The first step in determining the cause of urinary incontinence is establishing that
the perceived wetness is, in fact, urine. Non-urinary causes of wetness include phys-
iologic or pathologic vaginal discharge and peritoneal fluid or dialysate. The quan-
tity and quality of normal vaginal discharge can vary widely amongst women.
Increased vaginal discharge can be caused by infection or malignancy, and vaginal
wet prep, STD testing, and imaging if indicated can be used to differentiate between
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these sources. Some individuals may find normal discharge distressing, and, once
infectious or other pathologic etiologies are ruled out, can be educated and reas-
sured. In the setting of prior pelvic surgery, radiation, or malignancy, peritoneovagi-
nal fistulae can form, leading to continuous leakage of peritoneal fluid per vagina.
Rarely, patients may develop fistulae between the fallopian tube and the vagina as
well. Ascites or the use of peritoneal dialysis should also raise suspicion for a non-
urinary cause of wetness in the setting of continuous leakage.

An ectopic ureter beyond the continence mechanism or other congenital ana-
tomic abnormality should be investigated in the setting of lifelong incontinence,
specifically continuous urinary incontinence.

Transient causes of incontinence should always be considered in a patient’s
workup. Causes of transient incontinence can be remembered by the mnemonic
DIAPPERS (Delirium, Infection, Atrophic vaginitis, Psychologic, Pharmacologic,
Excess urine production, Restricted mobility, Stool impaction) [14]. History taking
specifically correlating incontinence onset with other health events or new medica-
tions is integral in making these diagnoses. Often, these conditions do not require
urologic intervention, but rather deductive reasoning and interspecialty communica-
tion (i.e., referral to endocrinology, stool disimpaction, etc.). Functional inconti-
nence, while not always transient, is a prime example of a situation where a urologist
can easily overtreat to a patient’s detriment. Functional incontinence is when an
individual has a normal urologic function but may experience incontinence due to
decreased ability to access a bathroom in a timely fashion. This is typically second-
ary to underlying comorbidity, such as dementia or Parkinson’s disease. The “treat-
ment” may be as straightforward as providing the patient with a bedside commode
or having them work with physical therapy to improve mobility.

Urinary incontinence should be classified as urgency urinary incontinence (UUI),
stress urinary incontinence (SUI), or mixed incontinence (MUI). Overflow inconti-
nence is the presence of incontinence in an overfull bladder [3]. Continuous leakage
of urine, coital incontinence, and post-void dribbling are not in and of themselves
discrete forms of incontinence but instead manifestations of urgency or stress incon-
tinence, urinary retention, or anatomic abnormalities such as urologic fistula or ure-
thral stricture/stenosis. All forms of incontinence require evaluation beyond history
taking, and in the view of many experts, the leakage should be directly observed
prior to the patient undergoing invasive therapies.

History and Physical Exam

When evaluating urinary incontinence in a female, taking a complete history is
essential. Past medical history should include surgical history (specifically prior
pelvic, obstetric, or back surgeries), medical history (neurologic conditions, endo-
crine dysfunction, connective tissue disorders, radiation, trauma), and gynecologic
and obstetric history, including parity and pre- or postmenopausal status. Current
medications, as well as any prior pharmacotherapies for incontinence, should be
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assessed. Exogenous hormones, sympathomimetics, sympatholytics, anticholiner-
gics, and diuretics may all contribute to symptoms of urinary incontinence. When
assessing the history of present illness, incontinence can be subjectively character-
ized by asking whether the patient leaks with activity or cough/sneeze, with urgency,
or both. If the answer is both, the patient should be asked which is more bothersome
to them. An attempt should be made to evaluate the severity and frequency of a
patient’s leakage, which can be determined by the number of pads or briefs a patient
uses per day or the number of times they change clothes due to incontinence. It is
important to ask the degree of saturation of a patient’s briefs or pads as some patients
may be bothered by relatively small amounts of urine loss and change pads fre-
quently even if they are not saturated. Voiding frequency, both during the day and at
night should be assessed, as well as the presence or absence of dysuria, pelvic pain,
urinary tract infections, and hematuria. The patient should be evaluated for obstruc-
tive lower urinary tract symptoms (straining, subjective incomplete emptying, weak
stream), gastrointestinal symptoms (i.e., fecal incontinence or constipation), and
prolapse complaints, as pelvic floor disorders frequently coexist [9]. Patients should
be asked about neurologic symptoms, particularly, if there is new-onset urge urinary
incontinence in a young woman, as urinary incontinence may be the harbinger of a
neurologic condition such as multiple sclerosis. Lastly, it is extremely important to
assess the impact that incontinence has on a patient’s quality of life. In the vast
majority of cases, incontinence is not life-threatening and therefore should only be
intervened on if it is bothersome to the patient.

The characteristics of a patient’s urinary incontinence can also be assessed using
a variety of validated questionnaires. Commonly used metrics include the Urogenital
Distress Inventory short form [UDI-6], the Incontinence Impact Questionnaire short
form [1IQ-7], the International Consultation on Incontinence Questionnaire Urinary
Incontinence short form [ICIQ-SF], the King’s Health Questionnaire [KHQ],
Patient Global Impression of Severity Scale [PGI-S], and the Michigan Incontinence
Symptoms Index (M-ISI). These questionnaires assess SUI, UUI, severity, and
quality of life and appear to be mostly well-correlated [10]. In addition to inconti-
nence symptoms, prolapse and colorectal symptoms can be assessed using the pel-
vic floor distress inventory (PFDI).

History alone is not entirely reliable in evaluating urinary incontinence, and a
physical exam should always be performed. Age, weight, and debility should be
evaluated, as these factors are correlated with incontinence and may affect whether
the patient is an operative candidate [24]. An abdominal exam can provide impor-
tant information, such as the presence of incisions and suprapubic fullness or ten-
derness. Every patient undergoing an initial evaluation of incontinence should have
a pelvic exam. This should assess the external genitalia (including estrogenic sta-
tus), urethra, uterus, and adnexa, and the presence or absence of pelvic organ pro-
lapse (POP). The supine cough stress test (CST) is the gold standard for the diagnosis
of stress urinary incontinence in women. This is performed with the patient in lithot-
omy position and the bladder filled to a comfortable degree and is considered posi-
tive if incontinence is shown with cough or Valsalva. If incontinence cannot be
demonstrated in the supine position, the test can be repeated standing. The
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correlation of a positive CST with urodynamic-proven SUI is >90% [6]. Urethral
position and mobility may be evaluated at rest and with straining and coughing to
assess for urethral hypermobility. Mobility beyond 30° is generally considered
abnormal. This may be aided by the “Q-tip test,” where a lubricated Q-tip is placed
in the urethra prior to Valsalva, which is only needed if there is uncertainty on the
physical exam. While the presence of urethral hypermobility may help determine
whether a patient is a good candidate for a specific surgical intervention, such as a
midurethral sling, it does not appear to have any significant predictive value in diag-
nosing the presence of stress incontinence [5]. POP should be evaluated using a split
speculum exam and documented using a standardized and reproducible classifica-
tion technique, such as the Baden-Walker or Pelvic Organ Prolapse Quantification
(POP-Q) system. If there is a known or suspected history of a neurologic condition,
a brief neurologic exam can be performed to assess rectal sphincter tone and the
presence or absence of the bulbocavernosus reflex (Table 3.1).

Noninvasive Testing

A variety of noninvasive tests can be used to gain further information and rule out
potential causes of urinary incontinence. Urinalysis is usually the first lab test that
is ordered in a patient with urinary incontinence. An abnormal urinalysis, such as
the presence of blood, glucose, or leukocyte esterase (LE), can indicate secondary
causes of incontinence. If unexplained hematuria is noted (>3 rbc/hpf), cystoscopy
should be pursued (AUA Guideline on hematuria). Glucosuria should prompt endo-
crine or internal medicine referral for diabetes workup if this has not yet been diag-
nosed or communication with the primary care provider regarding blood glucose
control if this is known comorbidity. A urine culture should be sent if LE or nitrites
are found, as a urinary tract infection may be the source of a patient’s incontinence
or an exacerbating factor in their symptoms.

A postvoid residual (PVR) should be obtained to rule out incomplete bladder
emptying and to assess the appropriateness of interventions (i.e., urinary antispas-
modics or sling). PVR may be obtained by noninvasive ultrasound or sterile in and
out catheterization, as they are considered equivalent [22]. There is no universal
definition of elevated PVR; however, the vast majority of women have a PVR
<100 cc [22]. While PVRs greater than or equal to 300 cc may be acceptable in
asymptomatic individuals without high-risk features, incontinence is, by definition,
a symptom [18]. The author would therefore suggest that a PVR > 100 cc prompt a
more invasive workup prior to irreversible interventions.

Bladder diaries, or frequency volume charts, are useful methods of both charac-
terizing incontinence and revealing nonadaptive patient behaviors. These can be
kept for 24—72 h. There is significant recall bias in patient-reported urinary fre-
quency, nocturia, and incontinence, with patients often overestimating the severity
of their symptoms [19]. Voiding diaries give objective evidence of excessive fluid or
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bladder irritant consumption, allowing the clinician to provide a patient with per-
sonalized action items for behavioral intervention.

The role of pad weight tests is controversial and is largely used in academic set-
tings for research purposes. Twenty-four-hour pad tests are more clinically relevant
than one-hour pad tests and, while definitions vary, are typically considered positive
if there is greater than 1.3 g of urine loss over that time period [2]. It should be
noted, however, that studies have shown little difference between pad weight tests
in self-reported “continent” and “incontinent” groups [15]. A more commonly used
surrogate for the severity of incontinence is pads per day, which can be assessed
through patient history. It is important to elicit the degree of pad saturation, as indi-
viduals may change their pads every time they urinate, even if they are relatively dry.

Dye testing is another useful test in assessing leakage—particularly in determin-
ing whether leakage is urine versus another fluid or in identifying the site of a fis-
tula. In order to identify whether urine is the source of wetness, a patient can take
200 mg of oral Pyridium and wear a pad for several hours. If the fluid is urine, it will
be orange in color. Sweat, peritoneal fluid, or vaginal discharge will remain clear.
When looking for a fistula, a tampon is inserted, and dye, such as methylene blue,
is instilled intravesically. Staining at the proximal aspect of the tampon is suggestive
of a vesicovaginal fistula while distal staining may indicate urethral leakage. If there
is concern for a ureterovaginal fistula, a double dye test is performed. In this case,
the bladder is filled with a methylene blue solution, and oral Pyridium is concomi-
tant. Orange staining of the tampon is pathognomonic of a ureterovaginal fistula
while blue staining may be secondary to a vesicovaginal fistula or urethral inconti-
nence [17].

Imaging has a limited role in the evaluation of urinary incontinence in women. If
there is clinical suspicion for a urethral diverticulum or ectopic ureter, MRI pelvis
is a sensitive, if potentially cost-prohibitive, means of definitive diagnosis. Renal
ultrasonography is sensitive and specific for diagnosing hydronephrosis and should
be obtained if high-risk features for upper tract deterioration are present. Translabial
or transvaginal ultrasonography may be useful to visualize mesh that was previ-
ously placed for pelvic floor reconstruction if there is concern that this is a contrib-
uting factor in the patient’s incontinence [16].

Advanced Testing

When the etiology of a patient’s incontinence is unclear, two advanced testing
modalities can be considered: a cystoscopy and urodynamic studies (UDS). Neither
is indicated for the initial workup of the index patient (uncomplicated SUTI or UUI
AUA guidelines Gormley OAB Kobashi SUI). However, there are many circum-
stances in which one or both may be necessary to safely and thoroughly evaluate
more complex presentations.

The role of cystoscopy is to directly visualize the patient’s bladder and urethra,
thus ruling out pathologies that may be causing or exacerbating the patient’s
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symptoms. While routine cystoscopy does not appear to affect outcomes for most
patients, there are clearly situations where cystoscopy is a commonsense adjunct to
a patient’s workup. For example, a lifelong smoker with urge urinary incontinence
and dysuria with negative urine cultures should likely undergo a cystoscopy to rule
out bladder cancer as the source of her irritative lower urinary tract symptoms.
Furthermore, incontinence in the setting of prior transvaginal mesh, especially if
there is a history of recurrent UTIs, should prompt a cystoscopy to exclude the diag-
nosis of mesh erosion. Cystoscopy and appropriate upper tract imaging should also
be performed if the patient meets the diagnostic criteria for hematuria (AUA guide-
line hematuria).

Multichannel urodynamics (UDS) is the study of bladder storage and emptying.
They consist of cystometry, which assesses pressure and volume during filling, and
pressure-flow studies, which evaluate bladder pressure and urine flow rate during
voiding. Multichannel UDS differs from uroflowmetry and simple cystometrics in
that it objectively measures bladder pressures. Typically, it is accompanied by elec-
tromyography (EMG), which measures the activity of the striated urinary sphincter
and pelvic floor musculature via a patch or needle electrode. In studies performed
for the investigation of urinary incontinence, the primary goal is often the identifica-
tion of urgency or stress incontinence. However, it is important to keep in mind that
reduced compliance or incomplete bladder emptying can also contribute to leakage.
Urgency urinary incontinence is often associated with detrusor overactivity (DO) on
UDS. DO is a urodynamic observation of an involuntary detrusor contraction during
bladder filling which may or may not be accompanied by incontinence. In the set-
ting of a known neurologic condition, this is termed neurogenic DO [1]. It is impor-
tant to keep in mind that up to 50% of individuals with urge urinary incontinence
may not have DO on UDS. Furthermore, ~15% of patients without urge urinary
incontinence can have “test-induced” DO [23]. Urodynamic findings do not out-
weigh a convincing history. Stress urinary incontinence is defined by the presence
of an abdominal leak point pressure (ALPP) on UDS. ALPP is the intravesical pres-
sure at which urine leakage occurs due to increased abdominal pressure in the
absence of a detrusor contraction [1]. Patients without SUI do not have urinary
incontinence at any abdominal pressure, and therefore do not have an ALPP. A
lower ALPP is associated with worsening severity of SUIL. By convention, an ALPP
of <60 cm H2O is considered to be indicative of intrinsic sphincter deficiency.
However, this does not take into account the presence or absence of urethral hyper-
mobility on the exam and should therefore be interpreted with caution [11]
(Table 3.2).

Patient selection and timing of UDS remains a controversial topic. Many experts
have formerly advocated routine UDS prior to invasive or irreversible treatments for
incontinence. This changed with the publication of the VALUE trial, a large, multi-
centered randomized control trial which showed no difference in outcomes between
women with uncomplicated SUI who received UDS prior to sling placement and
those who did not [13]. While similarly robust data does not exist for urge urinary
incontinence, a recent meta-analysis did not show a clear benefit from UDS prior to
third-line therapies for OAB [4]. Most experts would agree that UDS are indicated
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Table 3.2 Findings on UDS as defined by the International Continence Society

ICS definition

DO Phasic contractions of detrusor muscle occurring during filling
cystometry

Waveform seen on cystometrogram

NDO In patients with a clinically relevant neurologic disorder, phasic
contractions of detrusor muscle occurring during filling cystometry

Waveform seen on cystometrogram

Reduced compliance Non-phasic rise in detrusor pressure during filling cystometry
storage dysfunction Reduction in capacity/compliance
(RCSD)
Reduced filling sensation | Perceived reduction in sensation during filling cystometry
Detrusor leak point Lowest pressure at which urinary leakage occurs in the absence of
pressure (DLPP) detrusor contraction or increased abdominal pressure
>40 cm H,O in females results in increased risk for morbidity
Abdominal leak point Absence of detrusor contraction, the lowest value of increased
pressure (ALPP) intrabdominal pressure that results in urine leakage at fixed bladder
volume (200-300 mL)
Valsalva (VLPP)

<60 cm H,O — Severe
60-90 cm H,O — Moderate
>90 cm H,O — Mild
Cough (CLPP)
ICS Glossary. International Continence Society

McGuire EJ, Woodside JR, Borden TA, et al. Prognostic value of urodynamic testing in myelodys-
plastic patients. J Urol. 1981;126:205-9

before proceeding with invasive interventions in the setting of prior anti-inconti-
nence or prolapse surgery, severe incontinence, poorly defined incontinence symp-
toms, elevated PVR or significant obstructive symptoms, neurologic lower urinary
tract dysfunction, or inability to elicit SUI on a cough stress test or simple cystomet-
rics [7].

Conclusions

At least one-quarter of women suffer from some degree of urinary incontinence
[12]. All urologists and urogynecologists should be adept at evaluating these condi-
tions. Workup should include a consideration of non-urologic sources of wetness
and causes of transient incontinence, as well as an assessment of prior pelvic radia-
tion or surgeries and gynecologic or obstetric history. Incontinence should be char-
acterized by identifying the duration of symptoms, inciting and exacerbating factors,
severity, and coexisting obstructive symptoms. All patients should undergo a pelvic
and abdominal exam. At a minimum, a urinalysis should be performed and PVR



3

Diagnosis of Urinary Incontinence in Women 59

assessed. Imaging and more invasive diagnostic tests should be obtained on an indi-
vidualized basis.
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