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Background: Urinary incontinence is infrequently addressed
during routine health care despite its high prevalence and ad-
verse effects on health.

Purpose: To evaluate whether screening for urinary inconti-
nence in women not previously diagnosed improves outcomes
(symptoms, quality of life, and function) and to evaluate the ac-
curacy of screening methods and potential harms of screening.

Data Sources: English-language searches of Ovid MEDLINE,
Cochrane Central Register of Controlled Trials, and Cochrane
Database of Systematic Reviews (1 January 1996 to 30 March
2018); ClinicalTrials.gov (April 2018); and reference lists of stud-
ies and reviews.

Study Selection: Randomized trials, cohort studies, systematic
reviews of studies that enrolled nonpregnant women without
previously diagnosed urinary incontinence and compared clini-
cal outcomes and adverse effects between women who were
and were not screened, and diagnostic accuracy studies that re-
ported performance measures of screening tests.

Data Extraction: Dual extraction and quality assessment of in-
dividual studies.

Data Synthesis: No studies evaluated the overall effectiveness
or harms of screening. Seventeen studies evaluated the diagnos-
tic accuracy of 18 screening questionnaires against a clinical di-

agnosis or results of diagnostic tests. Of these, 14 poor-quality
studies were based in referral clinics, enrolled only symptomatic
women, or had other limitations. One good-quality and 2 fair-
quality studies (evaluating 4 methods) enrolled women not re-
cruited on the basis of symptoms. Areas under the receiver-
operating characteristic curve for stress, urge, and any type of
incontinence in these studies were 0.79, 0.88, and 0.88 for the
Michigan Incontinence Symptom Index; 0.85, 0.83, and 0.87 for
the Bladder Control Self-Assessment Questionnaire; and 0.68,
0.82, and 0.75 for the Overactive Bladder Awareness Tool. The
Incontinence Screening Questionnaire had a sensitivity of 66%
and specificity of 80% for any type of incontinence.

Limitation: Studies enrolled few participants, often from symp-
tomatic referral populations; used various reference standards;
and infrequently reported Cls.

Conclusion: Evidence is insufficient on the overall effectiveness
and harms of screening for urinary incontinence in women. Lim-
ited evidence in general populations suggests fairly high accu-
racy for some screening methods.
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rinary incontinence adversely affects women's

health through increased risks for urinary tract in-
fections, skin ulceration, falls, and fractures (1). It inter-
feres with work and social activities, sexual function,
quality of life, and independence (2). Urinary inconti-
nence, the involuntary loss of urine (3), is characterized
by different types (4). Stress incontinence is the inability
to retain urine during physical exertion or activities that
increase intra-abdominal pressure, such as coughing or
sneezing, and results from impaired sphincter function
(4). Urge incontinence is associated with the sensation
of a sudden urge to void and usually results from a rise
in bladder pressure caused by contraction, overactivity,
or dysfunction of the detrusor muscle (4). The term
“overactive bladder” refers to urinary urgency with or
without incontinence, usually accompanied by frequent
and nighttime voiding (4). Mixed urinary incontinence
includes both stress and urge incontinence.

Approximately 25% of reproductive-aged women
(5), 44% to 57% of middle-aged and postmenopausal
women (6), and 75% of older women experience some
involuntary urine loss (7). Stress incontinence is more
common in younger women with pelvic floor trauma
and uterine prolapse related to previous vaginal deliv-
ery (8). Urgency and mixed incontinence are more
common in older women in association with overactive

bladder (3, 8). Rates are higher for women with specific
risk factors, particularly obesity (9, 10) and previous vagi-
nal delivery (11), whereas age alone may not be a risk
factor independent of other comorbid conditions (12).

Urinary incontinence is infrequently addressed dur-
ing routine health care despite its high prevalence and
associated symptoms (13). Women may be reluctant to
discuss incontinence because of embarrassment (14),
social stigma, normalization of symptoms, lack of knowl-
edge about treatment options (15), or concerns about
surgery. In addition, most clinicians do not routinely in-
quire about incontinence, which may reach their attention
only if a woman seeks help (16). Of women who ultimately
seek medical attention, 30% are not evaluated for symp-
toms and 80% are not treated (13, 17).
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Figure. Screening for urinary incontinence clinical pathway.

Evaluation and Diagnosis:
Clinical diagnostic evaluations
determine the type and severity of

Screening:
Brief clinical methods identify
women with symptoms of urinary

incontinence and include responses
to a series of questions or scores on
a questionnaire.

Primary clinical
evaluation
Comprehensive
medical history

without incontinence et :
s_revnouslz Ur?n :l:;s'i(sm review
iagnose :
urinary No urinary Blood tests as
incontinence incontinence indicated
Voiding diary

incontinence and whether surgical
interventions are indicated.

Treatment:
Surgical and nonsurgical
interventions are individualized to
the type and severity of
incontinence, whether surgical
interventions are indicated, and

v

Secondary evaluation
Office testing and
functional studies
Cough stress test
Pad test
Postvoid residual

volume
Urodynamic testing
Cystoscopy
Imaging

No urinary patient preferences.
incontinence
5| Incontinence Nonsurgical Improved
Stress interventions Symptoms
Urge > Behavioral > Quality of life
Mixed Pharmacologic Function
Other types Other Y
Stress ; i
incontinence, Surgical
>| other types interventions
amenable to
surgery
No urinary

incontinence

No clinical practice guidelines include screening
for urinary incontinence; existing recommendations in-
volve the diagnostic evaluation and treatment (18-21).
This systematic review focuses on this gap by evaluat-
ing evidence on the overall effectiveness of urinary in-
continence screening in improving symptoms, quality
of life, and function, as well as evidence on the accu-
racy of screening methods and potential harms of
screening.

METHODS

The Women's Preventive Services Initiative Advi-
sory Panel determined the scope and key questions for
this review to inform the development of new screen-
ing recommendations (22). The protocol (Supplement,
available at Annals.org) was developed using estab-
lished methods (23) with input from experts and the
public. The target population for screening is women
who are not currently pregnant and have not previously
been diagnosed with urinary incontinence. This review
addressed the following key questions:

1. Does routine screening for urinary incontinence
in women not previously diagnosed lead to improved
symptoms, function, or quality of life?

2a. Among women not previously diagnosed with
urinary incontinence, how accurate are screening meth-
ods? How does accuracy vary with age, sociodemo-
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graphic characteristics, cultural group, comorbid condi-
tions, or use of additional medications?

2b. What are the potential adverse effects of
screening for urinary incontinence in women not previ-
ously diagnosed?

Screening begins with a series of questions or
scores on a questionnaire designed to identify women
with symptoms of urinary incontinence (Figure). Once
identified, women with symptoms may require individ-
ualized clinical diagnostic evaluations to determine the
type and severity of incontinence and appropriate op-
tions for treatment and management (24-26). The
work-up includes a clinical evaluation that may be fol-
lowed by office testing and functional studies, such as a
cough stress test, pad test, postvoid residual volume
measurement, urodynamic test, cystoscopy, or imag-
ing. Treatment includes behavioral, pharmacologic (24,
25), surgical, and other interventions (24) specific to the
type and severity of incontinence and patient prefer-
ences. Studies addressing key question 1 evaluate the
overall effectiveness of screening, including subsequent
diagnosis and treatment, on improving health outcomes.
Studies addressing key questions 2a and 2b, as indicated
in the first step in the Figure, evaluate the accuracy of
screening methods and potential harms of screening.
Other components of the clinical pathway (effectiveness
and harms of diagnostic methods and treatments) have
been reviewed elsewhere (24-26) and are outside the
scope of this review.

Annals.org

Downloaded from https://annals.org by American Coll of OB/GY N on 06/14/2023.


http://www.annals.org
http://www.annals.org

Screening for Urinary Incontinence in Women

Data Sources and Searches

A research librarian electronically searched Ovid
MEDLINE, Cochrane Central Register of Controlled Trials,
and Cochrane Database of Systematic Reviews from 1
January 1996 to 30 March 2018 for English-language ar-
ticles on screening for urinary incontinence (Appendix,
available at Annals.org). Investigators reviewed Clinical-
Trials.gov for ongoing studies that may be relevant, al-
though the only screening trial began recruitment in April
2018. Reference lists of systematic reviews and articles
were also manually reviewed for relevance.

Study Selection

Using a 2-step process, 2 investigators indepen-
dently evaluated abstracts and then full-text articles to
identify studies meeting prespecified eligibility criteria
(Supplement). Disagreements were resolved by con-
sensus. We tracked results in an EndNote database
(Clarivate Analytics).

Eligible studies were randomized controlled trials,
large prospective cohort studies (>100 participants), di-
agnostic accuracy studies, or systematic reviews of
studies that enrolled nonpregnant women without pre-
viously diagnosed urinary incontinence and provided
data relevant to any of the key questions. We selected
studies that used screening methods applicable to pri-
mary care settings in the United States (such as self-
reported questionnaires, interviews by professionals,
instrumental tests, and combinations thereof). Studies
were relevant for screening if a test or measure was
used to identify women with symptoms of urinary in-
continence before diagnostic evaluations began. In
most studies, the intention of the test (screening or di-
agnosis) was not clearly stated.

For questions about effectiveness, we considered
studies comparing screening with usual care or alterna-
tive methods (such as telephone- or Web-based data
collection vs. clinic-based assessments) that reported
clinical outcomes, such as symptoms, quality of life, or
function (days of disability, limitations in activity, ab-
sences, or other). For the diagnostic accuracy question,
we included studies that reported measures of test per-
formance, such as areas under the receiver-operating
characteristic curve (AUROC) (also known as the c-
statistic), sensitivity and specificity, or likelihood ratios.
Potential adverse effects of screening that we evaluated
included false-positive or false-negative results, anxiety,
distress, and other adverse events affecting quality of
life.

Data Extraction and Quality Assessment

A single investigator extracted data on characteris-
tics of study populations, interventions, comparators,
outcomes (including findings related to population
subgroups), study designs, settings, and methods. A
second investigator verified the completeness and ac-
curacy of extracted data. Two investigators indepen-
dently rated the quality of individual studies as good,
fair, or poor using predefined criteria adapted from the
U.S. Preventive Services Task Force (27). Disagreements
were resolved by consensus with a third reviewer.

Annals.org

REVIEW

Critical appraisal criteria for the diagnostic accu-
racy of screening tests were based on U.S. Preventive
Services Task Force methods (27), which are similar
to other established methods, including QUADAS-2
(Quality Assessment of Diagnostic Accuracy Studies 2)
(28, 29). Criteria included number (>50) and spectrum
of patients, use of random or consecutive samples, de-
scription of participant eligibility criteria, low attrition,
description and reproducibility of the test, use of a
credible and replicable reference standard, blinding of
outcome assessors to the reference standard, and ap-
plication of the reference standard to all participants or
a random subsample. If a study enrolled only women
with symptoms of incontinence, its patient spectrum
was considered inadequate for population screening.
(Because prevention involves identification of inconti-
nence before diagnostic evaluation, studies that in-
cluded symptomatic women who were not yet diag-
nosed were included in our review but downgraded in
quality ratings.) Urinary incontinence has no established
gold standard test; studies that used combinations of
common diagnostic tests as the reference standard were
considered adequate. For each critical appraisal item,
study quality was downgraded if the study did not meet
the criterion or the report was unclear.

Studies were also evaluated for clinical applicabil-
ity, which was rated as high if participants were se-
lected from the community or primary care or nonspe-
cialty clinics; the test and reference standards were
relevant to U.S. clinical practice; and the test was feasi-
ble for screening by nonspecialists in clinical settings.
Applicability was rated as low if these conditions were
not met or described.

Data Synthesis and Analysis

We developed evidence tables of study character-
istics, results, and quality ratings and summarized find-
ings qualitatively. We organized diagnostic accuracy
studies into 2 groups based on whether participants
were recruited 1) from the community or primary care
or nonspecialty clinics or 2) from referral clinics. We
emphasized findings of fair- and good-quality studies
and did not perform statistical meta-analyses because
of heterogeneity in screening methods.

Role of the Funding Source

This research was funded by the Health Resources
and Services Administration of the U.S. Department of
Health and Human Services, which had no role in de-
fining questions, developing the protocol, carrying out
the review, interpreting data, developing conclusions,
or submitting the review for publication. The investiga-
tors are solely responsible for the content and the de-
cision to submit the manuscript for publication.

RESULTS

The Appendix Figure (available at Annals.org)
shows results of searches and study selection. No stud-
ies evaluating the overall effectiveness of screening for
urinary incontinence in women to reduce adverse out-
comes or harms of screening met inclusion criteria.
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Table 1. Clinical Screening Instruments to Assess Urinary Incontinence

Instrument

Description

Study, Year (Reference)

3 Incontinence Questions

Actionable Bladder Symptom
Screening Tool

Bladder Control Self-Assessment
Questionnaire

Bristol Female Lower Urinary
Tract Symptoms questionnaire

Detrusor instability score

Gaudenz Incontinence
Questionnaire

Incontinence screening
questionnaire

Michigan Incontinence Symptom
Index

Overactive Bladder Awareness
Tool

Questionnaire for Urinary
Incontinence Diagnosis

Urogenital Distress Inventory

3 questions about urine leakage to identify stress incontinence,
urge incontinence, other causes, or mixed incontinence.

8 items using a 4-point Likert scale and a 7-d recall period.
Questions focus on frequency, leakage, urgency, and
nighttime voiding and the effect on social relations, work
interference, and embarrassment. A score =3 (range, 0-8)
indicates the need for further evaluation and/or treatment.

Self-completed questionnaire with a scale ranging from 0 (not
atall) to 3 (a great deal) for 4 symptom questions and 4
corresponding bother questions. Scores are totaled for each
set of questions from 0 to 12, with higher scores indicating
symptoms of urinary incontinence and a higher degree of
bother.

19-item questionnaire with 3 main domains: incontinence
(5 items related to urge, frequency, stress, unpredictable,
and nocturnal incontinence), voiding (3 items related to
hesitancy, straining to start, and intermittency), and filling
(4 items related to nocturia, urgency, bladder pain, and
frequency) with additional subscales for sexual function
(2 items related to sex life being spoiled and leakage during
intercourse) and quality of life (5 items related to changing
outer clothes, decreasing fluid intake, daily tasks, avoidance
of situations, and overall quality of life).

10 questions about the patient's urogynecologic dysfunction.
Each question is scored 0, 1, or 2: 0 indicates stress urinary
incontinence, and 1 or 2 indicates slight or marked detrusor
instability. Scores range from 0 to 20, with a score from 0 to 7
indicating slight detrusor instability and a score =8 indicating
marked detrusor instability.

26 questions related to stress incontinence and detrusor
instability.

Self-administered, 6-item questionnaire designed to
distinguish between stress and urge incontinence.

10 items using a 4-point Likert scale; subdomains include
stress incontinence, urge incontinence, and pad use, along
with a bother domain. Total scores range from 0 to 32,
bother domain scores range from 0 to 8, stress and urge
incontinence scores range from 0 to 12, and the pad use
score ranges from 0 to 8. Higher scores indicate greater
symptoms/bother.

8 items describing symptoms, each scored on a 6-point Likert
scale ranging from 0 (not at all) to 5 (a very great deal).
Scores are summed, and patients with a score =8 are
instructed to speak to their physicians about their urinary
symptoms.

Stress and urge incontinence subscales with 3 items each. For
each item, scores range from 0 (none of the time) to 5 (all of
the time), with total scores for each subscale ranging from 0
to 15. Stress incontinence is diagnosed with a stress score =4
and urge incontinence with an urge score =6.

Short form with é questions of urogenital distress rated on a
scale of 0 (does not experience symptom) to 4 (bothered by
symptom quite a bit). Higher scores indicate higher
disability.

Brown et al, 2006 (34)

Cardozo et al, 2014 (35)

Basra et al, 2012 (30)

Khan et al, 2004 (39)

Klovning et al, 1996 (41)

Haeusler et al, 1995 (38)
Gunthorpe et al, 2000 (37)

Suskind et al, 2015 (45)

Basra et al, 2012 (30)

Bradley et al, 2005 (33)

Lemack and Zimmern, 1999 (43)

Accuracy of Screening Methods

Seventeen diagnostic accuracy studies of 18 screen-
ing methods for urinary incontinence in women met inclu-
sion criteria (Appendix Table 1, available at Annals.org)
(30-46). Studies ranged in size from 69 to 1911 partici-
pants and enrolled women from the community or pri-
mary care, gynecology, or urogynecology clinics in the
United States (31, 33-36, 40, 43-46), United Kingdom (30,
39), Denmark (32), Austria (38), Norway (41), Finland (42),
and Australia (37). Although participant age varied, arti-
cles did not provide age-specific results. Race, body mass
index, parity, and menopausal status were not uniformly
reported. Most studies enrolled participants who had incon-
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tinence symptoms, although 5 studies of 6 methods did not
and are most relevant to screening (30, 35-37, 45).

Most screening methods were clinician- or self-
administered questionnaires about symptoms of urinary
incontinence that were designed for use in clinical prac-
tice (Table 1) (30, 31, 33-35, 37-39, 41-43, 45). Some
methods involved only 1 or 2 questions (32, 36, 40, 44,
46). Questions about the presence and severity of incon-
tinence symptoms were similar across instruments. Re-
sponses were typically scored using a Likert scale or other
point system. Diagnostic cut points were determined by
comparing scores against reference standards that dif-
fered across studies, including clinical diagnosis based on
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Table 2. Results of Studies of Screening Methods
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Method Accuracy Measures for Urinary Incontinence Quality Reference
Rating
Stress Urge Any
Participants selected from the community or primary care or nonspecialty clinics
Michigan Incontinence Symptom  Sensitivity: 77% Sensitivity: 86% Sensitivity: 84% Good 45
Index Specificity: 76% Specificity: 73% Specificity: 75%
PPV: 43% PPV: 73% PPV: 75%
NPV: 86% NPV: 92% NPV: 84%
AUROC: 0.79 AUROC: 0.88 AUROC: 0.88
Bladder Control Self-Assessment ~ AUROC: 0.85 AUROC: 0.83 AUROC: 0.87 Fair* 30
Questionnaire
Overactive Bladder Awareness AUROC: 0.68 AUROC: 0.82 AUROC: 0.75 Fair* 30
Tool
Incontinence screening - - Sensitivity: 66% Fairt 37
questionnaire Specificity: 80%t
Self-report Sensitivity: 95.5% Sensitivity: 40.9% Sensitivity: 95.5%  Poor§ 32
Specificity: 44.6% Specificity: 67.6% Specificity: 32.4%
3 Incontinence Questions Sensitivity: 86% (95% Cl, 79%-90%)  Sensitivity: 75% (Cl, 68%-81%) - Poor§ 34
Specificity: 60% (Cl, 51%-68%) Specificity: 77% (Cl, 69%-84%)
PLR: 2.13 (Cl, 1.71-2.66) PLR: 3.29 (Cl, 2.39-4.51)
NLR: 0.24 (Cl, 0.16-0.35) NLR: 0.32 (Cl, 0.24-0.43)
Actionable Bladder Symptom - - Sensitivity: 79.1%  Poor*f|| 85
Screening Tool Specificity: 98.2%
PPV: 97.1%
NPV: 86.2%
AUROC: 0.96
Self-report of any incontinence Sensitivity: 57.2% Sensitivity: 52.0% - Poortql 36
Specificity: 84.1% Specificity: 73.2%
Participants selected from referral clinics
Gaudenz Incontinence Sensitivity: 55.9% Sensitivity: 61.5% - Poorf§9 38
Questionnaire Specificity: 44.7% Specificity: 56.1%
PPV: 88.2% PPV: 2.8%
NPV: 18.1% NPV: 98.5%
Bristol Female Lower Urinary Incontinence Incontinence - Poorf§q** 39
Tract Symptoms questionnaire Sensitivity: 14% Sensitivity: 8%
Specificity: 98% Specificity: 84%
Symptoms Symptoms
Sensitivity: 88% Sensitivity: 81%
Specificity: 29% Specificity: 12%
Detrusor instability score - Sensitivity: 60% - Poor§ 41
Specificity: 77%
PPV: 82%
NPV: 52%
Urgency score Sensitivity: 19% Sensitivity: 93% Sensitivity: 64% Poort§ 42
Specificity: 32% Specificity: 32% Specificity: 62%
PPV: 20% PPV: 26% PPV: 37%
NPV: 31% NPV: 98% NPV: 84%
Urogenital Distress Inventory Sensitivity: 84.8% Question 1 score =22 - Poort§||1 43
Specificity: 63.4% Sensitivity: 75.0%
Specificity: 32.6%
Question 2 score =2
Sensitivity: 83.3%
Specificity: 50.0%
Question 1 and 2 score =2
Sensitivity: 68.6%
Sensitivity: 63.8%
Questionnaire Urine loss with cough and sneeze Uncomfortable before - Poort§| 31
Sensitivity: 90% emptying bladder
Specificity: 24% Sensitivity: 90%
PPV: 79% Specificity: 41%
Urine loss with straining PPV: 37%
Sensitivity: 95% Have to hurry to toilet
Specificity: 43% Sensitivity: 92%
PPV: 83% Specificity: 59%
PPV: 20%
Self-report Sensitivity: 52% Sensitivity: 52% Sensitivity: 72% Poort§ 40
Specificity: 88% Specificity: 88% Specificity: 49%
PPV: 71% PPV: 71% PPV: 42%
Continued on following page
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Table 2—Continued

Method

Accuracy Measures for Urinary Incontinence

Quality Reference

Rating

Stress

Urge

Any

Reported symptoms Sensitivity: 100%

Specificity: 65.2%

PPV: 86.9%

NPV: 100%

Sensitivity: 93%

Specificity: 19%

PPV: 59%

NPV: 41%

Sensitivity: 85% (Cl, 75%-91%)
Specificity: 71% (Cl, 51%-87%)
PPV: 90% (ClI, 81%-96%)

NPV: 61% (Cl, 42%-77%)
AUROC: 0.83 (Cl, 0.74-0.92)

1 question

Questionnaire for Urinary
Incontinence Diagnosis

Sensitivity: 77.9% -

Poort§|fitt 44

Specificity: 38.7%

PPV: 36.6%
NPV: 79.5%
_ o Poort§ 46
Sensitivity: 79% (Cl, 69%-86%) - Poor§ 33

Specificity: 79% (Cl, 54%-94%)
PPV: 95% (Cl, 87%-99%)

NPV: 43% (Cl, 26%-60%)
AUROC: 0.83(Cl, 0.75-0.92)

AUROC = area under the receiver-operating characteristic curve; NLR = negative likelihood ratio; NPV = negative predictive value; PLR = positive

likelihood ratio; PPV = positive predictive value.

* Reference standard is not credible or replicable or is unclear in publication.

T Calculated from data in publication.

1 No blinding of outcome assessors to the reference standard or unclear in publication.
§ Patient spectrum is narrow (symptomatic referral population) or unclear in publication.
|| Population tested is not consecutive or random or is unclear in publication.

9l Test is not adequately described, not reproducible, or unclear in publication.

** Attrition is not reported, there was large loss to follow-up, or unclear in publication.

11 Eligibility criteria were not clearly described.

physical examinations and tests (30, 32-35, 41, 45), uro-
dynamic testing (31, 36, 38-40, 42-44, 46), and the pad
test (37). Results were expressed as AUROCs, sensitivity
and specificity estimates, positive and negative predictive
values, or likelihood ratios.

Table 2 presents results of the studies. Most were de-
signed to differentiate types of incontinence and reported
results specifically for stress and urge incontinence (or
overactive bladder) (30-34, 36, 38-40, 42-45). Some
studies reported either 1 type or general or mixed inconti-
nence only. Four studies of 5 methods reported AUROCs
for stress, urge, and general or mixed incontinence (30,
33, 35, 45). Thirteen studies reported sensitivity and
specificity outcomes for stress incontinence, 13 for
urge incontinence, and 6 for general or mixed inconti-
nence. Some instruments performed particularly well
for 1 type of urinary incontinence but not others.

Of included studies, 1 met criteria for good quality
(45), 2 for fair (30, 37), and 14 for poor (31-36, 38-44,
46) (Appendix Table 2, available at Annals.org). Most
were downgraded for enrolling only symptomatic
women (31-34, 38-44, 46), resulting in estimates of test
performance that may not apply to a screening popu-
lation but could be relevant to others. Reference stan-
dards often were not credible, replicable, or blinded or
had not been applied to all participants or a random
subset, or these items were unclear in the report (30,
31, 35-40, 42-44, 46).

Studies of Participants From the Community or
Primary Care or Nonspecialty Clinics

Seven studies enrolled participants from the commu-
nity or primary care or nonspecialty clinics (30, 32, 34-37,
45). Of these, 5 studies that did not recruit participants on
the basis of symptoms of incontinence are particularly ap-
plicable to population screening (30, 35-37, 45).

A good-quality study of 214 community-dwelling
women in Michigan evaluated responses on the Michi-
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gan Incontinence Symptom Index (MISI) against a phy-
sician's diagnosis based on an extended clinical evalu-
ation provided for all participants (45). Mean age was
50.5 years (range, 35 to 64 years), mean body mass
index 33.1 kg/m?, and mean parity 2.2. Of the partici-
pants, 57% were postmenopausal, 32% were white,
68% were black, and 54% self-reported symptoms of
incontinence at baseline. The MISI is a 10-item ques-
tionnaire that uses a 4-point Likert scale (maximum
score, 32 points) in domains specific to stress and urge
incontinence. Screening thresholds for MISI include a
total score of 7 or more for mixed incontinence, a sub-
domain score of 3 or more for stress incontinence, and
a subdomain score of 5 or more for urge incontinence.
All participants had the clinical evaluation, which in-
cluded a pelvic examination based on the Pelvic Organ
Prolapse Quantification system, vaginal examination, Q-tip
angle test, measurement of bladder postvoid residual vol-
ume, urodynamic test with urethral pressure profile, leak
point pressure and urine flow rate test, and paper towel test.
Comparing the MISI scores against results of the clinical eval-
uation yielded AUROCs of 0.79 for stress, 0.88 for urge, and
0.88 for mixed incontinence.

In a fair-quality study of 223 women recruited from
general gynecology, urogynecology, and primary care
clinics in London, United Kingdom, results of the Bladder
Control Self-Assessment Questionnaire (B-SAQ) and
Overactive Bladder Awareness Tool (OAB-V8) were com-
pared against a clinical diagnosis of incontinence (30). In
this study, 46% of women had symptoms of incontinence
at baseline and others reported bothersome symptoms.
The B-SAQ is an 8-item questionnaire that evaluates uri-
nary symptoms, incontinence, and bother on a 4-point
Likert scale. The OAB-V8 is an 8-item questionnaire that
evaluates symptoms of overactive bladder, including uri-
nary frequency, nocturia, urgency, and urge incontinence
on a 6-point Likert scale. Both instruments provide results
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for stress incontinence, overactive bladder, and mixed in-
continence. A clinical diagnosis by a specialist based on
an evaluation form was the reference standard for this
study, but the report did not provide details. Results indi-
cated AUROC:s for the B-SAQ of 0.85 for stress inconti-
nence, 0.83 for overactive bladder, and 0.87 for mixed
incontinence. For the OAB-V8, values were 0.68, 0.82,
and 0.75, respectively.

A fair-quality study of 89 women recruited from
general practice clinics in Australia tested an inconti-
nence screening questionnaire against the 48-hour pad
test and self-reported incontinence at the time of pad
testing (37). This self-administered questionnaire in-
cludes 6 items related to symptoms of stress and urge
incontinence, whereas the pad test is an objective mea-
sure of urinary leakage that compares weights of pads
before and after use. Participants were generally
younger (mean age, 42 years) and less obese (mean
body mass index, 24 kg/m?) than those in other studies.
Whether assessors were blinded to the outcome was
unclear. The test had 65.5% sensitivity and 80.0% spec-
ificity for identifying any type of urinary incontinence.

In a study of the 6-item Actionable Bladder Symptom
Screening Tool in general gynecology clinics in the
United States, the reference standard was a clinician as-
sessment of whether the woman should be referred to
specialists (35). Although referral is a pragmatic outcome
relevant to screening, determining whether it is a credible
and replicable reference standard is difficult, which con-
tributed to the study's poor quality rating. Sensitivity,
specificity, and AUROC of the test for identifying any type
of incontinence were 79%, 98%, and 0.96, respectively.

A study that evaluated the accuracy of self-
reported incontinence was limited by the nonreproduc-
ibility of this method (36). The other 2 studies enrolled
only symptomatic women, resulting in poor quality rat-
ings (32, 34). These studies evaluated the accuracy of
using 1 to 3 screening questions, which would be
highly feasible in primary care settings.

Studies of Participants From Referral Clinics

Ten studies were based in referral clinics and en-
rolled women with incontinence symptoms. These studies
were generally designed to determine the accuracy of pa-
tient reports before urogynecologic evaluations by spe-
cialists (31, 33, 38-44, 46). Studies differentiated stress
from urge incontinence or targeted 1 specific type. Meth-
ods included the Gaudenz Incontinence Questionnaire
(38), Bristol Female Lower Urinary Tract Symptoms ques-
tionnaire (39), detrusor instability score (41), Urogenital
Distress Inventory (43), and Questionnaire for Urinary In-
continence Diagnosis (33), as well as single questions
(46), self-reports (40, 44), and unnamed questionnaires
(31, 42). These studies all met criteria for poor quality be-
cause of narrow spectra of patients, although reference
standards involving urodynamic evaluations by specialists
were more consistent across studies. Evaluations gener-
ally included urogynecologic physical examinations, post-
void residual volume measurements, stress tests, pressure
flow studies, cystometry, and cystourethrography. Accu-
racy measures for the instruments varied widely.
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DISCUSSION

Key findings of this systematic review of screening for
urinary incontinence indicate that no studies have evalu-
ated the overall effectiveness or harms of screening
women in the general population. Seventeen studies
evaluated the diagnostic accuracy of 18 potential screen-
ing methods compared with a clinical diagnosis of incon-
tinence or results of diagnostic tests. Screening methods
were similar across studies and included predominantly
brief questionnaires that were administered by the clini-
cian or patient and described symptoms that were easily
scored and interpreted. However, few studies had find-
ings applicable to population screening because they
evaluated women from the community or primary care or
nonspecialty clinics who were not recruited on the basis
of symptoms of incontinence. One good-quality and 2
fair-quality studies enrolled such women (MISI: AUROC
for stress, 0.79; for urge, 0.88; for any type, 0.88; B-SAQ:
AUROC for stress, 0.85; for urge, 0.83; for any type, 0.87;
OAB-V8: AUROC for stress, 0.68; for urge, 0.82; for any
type, 0.75; Incontinence Screening Questionnaire: sensi-
tivity, 66%; specificity, 80%). Two poor-quality studies
evaluated the Actionable Bladder Symptom Screening
Tool for any type of incontinence (AUROC, 0.96) and self-
reported incontinence on a household survey (sensitivity,
52% to 72%,; specificity, 73% to 84%).

We found no other systematic reviews of screening
for urinary incontinence or methods of screening in our
extensive literature searches, and only 1 recently launched
screening trial was listed on ClinicalTrials.gov. Previously
published reviews concern diagnostic testing and treat-
ment (13, 15, 17, 24-26, 47). Our systematic review is lim-
ited by its restriction to English-language articles relevant
to U.S. practice settings, although this focus increases its
applicability to guidelines for women in the United States.
Studies to determine the overall effectiveness and harms
of screening are central in supporting population screen-
ing guidelines—and are lacking in this topic. Although sev-
eral studies of the diagnostic accuracy of clinical screen-
ing methods have been published, they represent
single studies in patient samples that are generally
small and symptomatic. These limitations compro-
mise estimates of accuracy and their applicability to
population screening. Inclusion criteria and reference
standards vary across studies or are not well described,
and Cls around estimates of performance measures
were infrequently reported. No studies reported results
by age or other patient characteristic; whether certain
methods perform better among specific subgroups of
women is unclear.

The lack of effectiveness trials of screening for urinary
incontinence is an important deficiency in women's health
research, considering the high prevalence, health burden,
and stigma of this condition. Results of the URINO (Uri-
nary Incontinence in Older Women) trial provide insights
into the potential benefits of screening. In this cluster ran-
domized trial in the Netherlands, 31% of women aged 55
years or older in family medicine practices self-reported
incontinence symptoms on 2 questions in a postal ques-
tionnaire (48). Symptomatic women (n = 350) were then
randomly assigned to active encouragement of diagnos-
tic evaluations and treatment or a usual care group. Re-
sults indicated that all women in the intervention group
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had diagnostic testing and 80% accepted treatment ad-
vice, whereas only 2% received treatment in the control
group. At 12 months of follow-up, more women in the
intervention group had improvement in symptom severity
(odds ratio, 1.9 [95% CI, 1.1 to 3.3]) and fewer episodes of
incontinence (odds ratio, 2.5 [Cl, 1.5 to 4.1]) than in the
control group (49). Although this trial does not evaluate
the effectiveness of screening in itself, it is unique in show-
ing the effectiveness of actively engaging women with
previously unidentified incontinence in diagnostic evalua-
tions and treatment.

Future research is needed to address crucial evi-
dence gaps and improve limitations of existing research.
Studies should evaluate the overall effectiveness and
harms of screening for urinary incontinence in primary
care settings so that women can be identified early
enough to avoid more severe symptoms and their reper-
cussions and benefit from less invasive treatment. Re-
search on the feasibility, accuracy, and effectiveness of
screening in larger, more diverse populations would help
establish a standardized screening method that could be
widely implemented in routine practice. Validation of ex-
isting methods, particularly those with higher accuracy in
current studies (such as MISI, B-SAQ, and OAB-V8), is
needed to demonstrate their performance in screening
populations. Additional research to understand changes
in the incidence and prevalence of urinary incontinence
over time and the influence of specific risk factors, includ-
ing racial and ethnic differences, could focus screening on
optimal times, intervals, and population subgroups.
Questions also remain regarding other steps in the clini-
cal pathway of urinary incontinence, including the most
effective approach to diagnostic evaluations after identifi-
cation of urinary incontinence symptoms. The value of
urodynamic studies in the management of urinary incon-
tinence remains an important question (17, 47, 50).

In conclusion, evidence is insufficient on the overall
effectiveness and harms of screening for urinary incon-
tinence in women. Limited evidence about the accu-
racy of screening instruments in general populations is
based on studies of brief screening questionnaires that
suggest fairly high accuracy. Decisions about screening
for urinary incontinence need to consider the level of
existing supporting evidence in the context of the high
prevalence and burden of this condition in women.
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APPENDIX: SEARCH STRATEGIES
Database: Ovid MEDLINE Without Revisions

1 exp Urinary Incontinence/ (18961)

2 exp Urinary Bladder, Overactive/ (3285)

3 1o0r2(21389)

4 exp Mass Screening/ (79980)

5 exp Women's Health/ (22896)

6 Female/ (4632475)

7 exp Women's Health Services/ (4429)

85o0ré6or7(4634117)

9 3 and 4 and 8 (59)

10 ((urin* or stress* or urge*) adj5 (incontin* or
leak* or ((unabl* or inabilit*) adj3 (hold* or control* or
contain* or retain*)))).mp. [mp=title, abstract, original
title, name of substance word, subject heading word,
keyword heading word, protocol supplementary con-
cept word, rare disease supplementary concept word,
unique identifier, synonyms] (25594)

11 4 and 8 and 10 (69)

12 9 or 11 (75)

13 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj10 ((urin* or stress* or
urge*) adj5 (incontin* or leak* or ((unabl* or inabilit* or
incapab* or cannot or (“not” adj able) or struggl*) ad;3
(hold* or control* or contain* or retain*))))).mp. (259)

14 (((well adj wom#n) or ((routin* or annual* or
yearly or regular) adj5 (visit* or appointment* or con-
sult* or physical or physicals or exam or exams or exami-
nation* or checkup or check-up))) adj10 ((urin* or stress*
or urge*) adj5 (incontin* or leak* or ((unabl* or inabilit* or
incapab* or cannot or (“not” adj able) or struggl*) adj3
(hold* or control* or contain* or retain*))))).mp. [mp=title,
abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supple-
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mentary concept word, rare disease supplementary con-
cept word, unique identifier, synonyms] (8)

15 8 and 13 (232)

16 8 and 14 (7)

17 15 or 16 (239)

18 12 or 17 (302)

19 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj10 (overactiv* adj5
bladder*)).mp. [mp=title, abstract, original title, name
of substance word, subject heading word, keyword
heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique
identifier, synonyms] (36)

20 (((well adj wom#n) or ((routin* or annual* or
yearly or regular) adj5 (visit* or appointment* or consult*
or physical or physicals or exam or exams or examination*
or checkup or check-up)) adj10 (overactiv* adj5
bladder*)).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, keyword heading
word, protocol supplementary concept word, rare dis-
ease supplementary concept word, unique identifier,
synonyms] (0)

21 8 and 19 (31)

22 8 and 20 (0)

23 21 or 22 (31)

24 18 or 23 (323)

Database: Evidence-Based Medicine Reviews
(Cochrane Central Register of Controlled Trials)

1 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj10 ((urin* or stress* or
urge*) adj5 (incontin* or leak* or ((unabl* or inabilit* or
incapab* or cannot or (“not” adj able) or struggl*) adj3
(hold* or control* or contain* or retain*))))).mp. (75)

2 (((well adj wom#n) or ((routin* or annual* or yearly
or regular) adj5 (visit* or appointment* or consult* or
physical or physicals or exam or exams or examination* or
checkup or check-up))) adj10 ((urin* or stress* or urge*)
adj5 (incontin* or leak* or ((unabl* or inabilit* or incapab*
or cannot or (“not” adj able) or struggl*) adj3 (hold* or
control* or contain* or retain*))))).mp. [mp=title, original
title, abstract, mesh headings, heading words, keyword]
(3)

3 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj10 (overactiv* adj5
bladder*)).mp. [mp=title, original title, abstract, mesh
headings, heading words, keyword] (5)

4 (((well adj wom#n) or ((routin* or annual* or
yearly or regular) adj5 (visit* or appointment* or con-
sult* or physical or physicals or exam or exams or ex-
amination* or checkup or check-up))) adj10 (overactiv*
adj5 bladder*)).mp. [mp=title, original title, abstract,
mesh headings, heading words, keyword] (1)
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5 ((urin* or stress* or urge*) adj5 (incontin* or leak*
or ((unabl* or inabilit*) adj3 (hold* or control* or con-
tain* or retain®)))).mp. [mp=title, original title, abstract,
mesh headings, heading words, keyword] (4660)

6 (overactiv* adj5 bladder*).mp. [mp=title, original
title, abstract, mesh headings, heading words, key-
word] (1564)

7 5 or 6 (5520)

8 screen*.mp. (26747)

9 7 and 8 (116)

10 ((routin* or annual* or yearly or regular) adj5
(visit* or appointment* or consult* or physical or phys-
icals or exam or exams or examination* or checkup or
check-up)).mp. [mp=title, original title, abstract, mesh
headings, heading words, keyword] (3340)

117 and 10 (17)

121 or2or3ordorQor11(176)

13 (woman* or women* or female*).mp. [mp=title,
original title, abstract, mesh headings, heading words,
keyword] (503769)

14 12 and 13 (140)

15 limit 14 to English language (121)

16 limit 14 to abstracts (131)

17 15 0or 16 (132)

Database: Evidence-Based Medicine Reviews
(Cochrane Database of Systematic Reviews)

1 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj25 ((urin* or stress* or
urge*) adj5 (incontin* or leak* or ((unabl* or inabilit* or
incapab* or cannot or (“not” adj able) or struggl*) adj3
(hold* or control* or contain* or retain*))))).mp. (11)

2 (((well adj wom#n) or ((routin* or annual* or yearly
or regular) adj5 (visit* or appointment* or consult* or
physical or physicals or exam or exams or examination* or
checkup or check-up))) adj25 ((urin* or stress* or urge*)

Annals of Internal Medicine ¢ Vol. 169 No. 5 « 4 September 2018

adj5 (incontin* or leak* or ((unabl* or inabilit* or incapab*
or cannot or (“not” adj able) or struggl*) adj3 (hold* or
control* or contain* or retain*))))).mp. [mp=title, abstract,
full text, keywords, caption text] (0)

3 ((screen* or undiagnos* or undetect* or hide or
hiding or hidden or occult or asymptomatic* or unrec-
ogniz* or unacknowledg*) adj25 (overactiv* adj5
bladder*)).mp. [mp=title, abstract, full text, keywords,
caption text] (1)

4 (((well adj wom#n) or ((routin* or annual* or
yearly or regular) adj5 (visit* or appointment* or con-
sult* or physical or physicals or exam or exams or ex-
amination* or checkup or check-up))) adj25 (overactiv*
adj5 bladder*)).mp. [mp=title, abstract, full text, key-
words, caption text] (0)

510or2or3o0r4(12)

6 ((urin* or stress* or urge*) adj5 (incontin* or leak*
or ((unabl* or inabilit*) adj3 (hold* or control* or con-
tain* or retain*)))).mp. [mp=title, abstract, full text, key-
words, caption text] (274)

7 (overactiv* adj5 bladder*).mp. [mp=title, ab-
stract, full text, keywords, caption text] (53)

8 6 or7(282)

9 screen*.mp. (6017)

10 8 and 9 (182)

11 ((routin* or annual* or yearly or regular) adj5
(visit* or appointment* or consult* or physical or phys-
icals or exam or exams or examination* or checkup or
check-up)).mp. [mp=title, abstract, full text, keywords,
caption text] (497)

12 8 and 11 (20)

13 (woman* or women* or female*).mp. [mp=title,
abstract, full text, keywords, caption text] (4972)

145 0r 10 or 12 (187)

1513 and 14 (145)
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Appendix Figure. Evidence search and selection.

(n =801)*

Abstracts of potentially relevant articles identified
through MEDLINE, Cochrane, and other sources

—>| Excluded abstracts (n = 666)

(n = 135)

Full-text articles reviewed for
relevance to key questions

Excluded articles (n = 118)
Background information only: 24
Addresses contextual question: 10
Wrong population: 10
Wrong intervention: 14
Wrong outcome: 47
Wrong publication type: 11
Nonsystematic review: 2

Key question 1: 0
Key question 2a: 17
Key question 2b: 0

Final included studies (n = 17)t

* Cochrane databases include Cochrane Central Register of Con-
trolled Trials and Cochrane Database of Systematic Reviews. Other

sources include reference lists and hand-searching.

T Studies that provided data and contributed to the body of evidence

were included.
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Appendix Table 1. Evidence Table of Studies of the Accuracy of Screening Instruments

Study, Year Design Participants, Age,y Characteristics Setting
(Reference) n
Basra et al, 2012 (30) Prospective 223 Mean 49 75% white, 17% black, 8% Asian Recruited from general gynecology,
urogynecology, and primary care clinics in
London, United Kingdom
Bergman and Bader, Prospective 154 Mean 54 Mean parity 3; 47% postmenopausal Urogynecology clinic at University of Southern
1990 (31) California Medical Center
Borup et al, 2008 (32) Prospective 96 20-59 Not reported 7410 randomly selected women from communities
of Aarhus and Randers, Denmark; of women
indicating? episodes of incontinence, a
subsample of 96 answered additional questions
and had further evaluations
Bradley et al, 2005 (33) Prospective 117 Median 56 73% white, 21% black, 2% Asian, 3% Urogynecology clinic at the University of
(range Hispanic; median parity 2 (range Pennsylvania
22-87) 0-8); 52% postmenopausal; median
BMI26.6 kg/m?
Brown et al, 2006 (34) Prospective 301 Mean 56 69% white; 13% black; 12% Latina; 2% Community-dwelling women recruited from 5 U.S.
Asian/Pacific Islander; 4% other; nonspecialty clinical sites with baseline
parity 0 (6%); 1-2 (52%); 3-4 (32%); symptoms of urinary incontinence
>4 (9.0%); 33% postmenopausal;
34% hysterectomy
Cardozo et al, Prospective 100 Mean 47.9 71% white, 19% black; mean BMI 28.9 6 U.S. general gynecology clinics
2014 (35) kg/m?
Diokno et al, 1990 (36) Prospective 167 =60 95% white Of 1108 women responding to household surveys
(60-86) in Michigan, 167 participated in evaluations and
urodynamic testing
Gunthorpe et al, Prospective 89 Mean 42.4 Mean BMI 24 kg/m? Recruited from general practice clinic in Australia
2000 (37
Haeusler et al, Prospective 1911 Mean 52.4 Mean parity 2.4; 66% postmenopausal Referred for urodynamic evaluation in Vienna,
1995 (38) Austria
Khan et al, 2004 (39) Randomized 69 Not Not reported Women referred to a tertiary urogynecology clinic
crossover reported with lower urinary tract symptoms in London,
United Kingdom
Klingele et al, 2002 (40) Retrospective 278* Mean 61% white, 32% black, 2% Hispanic, Referred to urogynecology clinic for evaluation of
53.7t 5% other; mean parity 3.0t; 39% urinary incontinence in the United States
hysterectomy
Klovning et al, Prospective 250 Mean 49.2 Not reported Referred for urogenital dysfunction including
1996 (41) urinary incontinence in Norway
Kujansuu and Kauppila, Prospective 121 Mean 51.6 Not reported Referred for urinary incontinence to university
1982 (42) hospital in Finland
Lemack and Zimmern, Prospective 128 Mean 61 Not reported Referred with lower urinary tract symptoms or
1999 (43) incontinence in Texas
Sand et al, 1988 (44) Prospective 218 Mean 51.8 Mean parity 2.5 Referred for evaluation for incontinence symptoms
in California
Suskind et al, 2015 (45) Prospective 214 Mean 50.5 32% white, 68% black; mean parity 2.2; Community-dwelling women from southeastern
57% postmenopausal; mean BMI Michigan included women with and without
33.1 kg/m? symptoms
Prospective 106 Mean 46.3 Mean weight 165.3 Ib; mean parity 4.4 Referral clinic in Texas

Walters and Shields,
1988 (46)

ABSST = Actionable Bladder Symptom Screenin

negative predictive value;
PVR = postvoid residual; QU

OAB-V8 =

* Number of participants based on final analysis.

T Calculated.

Annals of Internal Medicine ¢ Vol. 169 No. 5 « 4 September 2018

. Tool; AUROC = area under the receiver-operatin e; BMI =
B-SAQ = Bladder Control Self-Assessment Questionnaire; MISI = Michigan Incontinence Symptom Index; NLR = negative likelihoo
8-item Overactive Bladder Awareness Tool; PLR = positive likelihood ratio; PP
ID = Questionnaire for Urinary Incontinence Diagnosis.

characteristic curve; BMI = body mass index;

ke ratio; NPV =
= positive predictive value;
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Appendix Table 1-Continued

Baseline Symptoms

Screening Test and Threshold

Reference Standard

Accuracy Measures

Not recruited on the basis of symptoms;
46% lower urinary tract symptoms; of

these 60% had bothersome
symptoms

122 with urinary complaints; 32 without

74% with any urinary incontinence; of

these, 65% with stress and 34% urge

All had symptoms; duration: 15% <1'y;
50% 1-5y;30% >5y

=3 episodes/wk for 23 mo; 7 y mean
duration of incontinence; 30 mean
total episodes/wk

53% with symptoms of urgency or
overactive bladder

Inclusion not based on symptoms; 100
with symptoms, 67 without

Not reported at baseline; after
evaluation, 29 diagnosed with
incontinence

Not reported

Not reported

21% with urge urinary incontinence;
26% with stress; 53% mixed

Not reported

12% with urge urinary incontinence;

47% stress; 26% mixed; 15% no
findings

14% with urge incontinence; 20% stress;

27% mixed; 10% symptomatlc

prolapse; 2% total incontinence; 2%
urinary retention; 2% pelvic pain; 6%

other

83% with symptoms; 14% urgency,

frequency, and dysuria without urine

loss

54% self-reported incontinence; 53%
using pads

56% with stress urinary incontinence

B-SAQ: aggregate symptom score >3 or bother
score =1 OAB-V8: total score =8

64-item questionnaire with 12 items for stress
incontinence and 24 items for detrusor
instability: positive test result based on
response to a single selected question, or to
mean of all questions

Self-reported symptoms: any urinary incontinence
during previous 6 mo; stress incontinence
while coughing, sneezing, Iau%hlng, lifting, or
straining; urge incontinence when strong
desire to void was associated with involuntary
loss of urine

QUID: stress incontinence with score =4; urge
with score =6

3 Incontinence Questions: response to third
question

ABSST: total score =3
Self-report of any incontinence
Incontinence Screening Questionnaire: score =3

Gaudenz Incontinence Questionnaire: scores
classify patients with types of incontinence
(stress, urge, genuine stress, detrusor
instability)

Bristol Female Lower Urinary Tract Symptoms
Questionnaire: several combinations of
responses evaluated

Self-reported symptoms: stress incontinence
occurs with physical activity; urge associated
with a strong desire to urinate

Detrusor Instability Score: score 25

Urgency score: score 26

Urogenital Distress Inventory, 6 items: stress
incontinence if question 3 score =2; bladder
outlet obstruction if question 5 score 22 or
score = all others; detrusor over activity if
question 1 score =2 and/or question 2 score =2

Stress and urge incontinence: self-reported
symptoms

MISI total: total score =7; stress incontinence:
subdomain score >3; urge incontinence:
subdomain score =5

Stress incontinence question "Do you lose urine
by spurts during coughing, sneezing, or
liftting?": positive response

Clinical diagnosis using an
evaluation form by clinicians in
the United Kingdom

Clinical and urodynamic evaluations
by specialists (urine culture, Q-tip
test, pessary test, dynamic water
urethrocystometry, urethral
pressure profiles at rest and
during stress)

Gynecologic examination and
urinary incontinence stress test by
specialists

Clinical diagnosis by specialists
(physical and pelvic
examinations; cough stress test,
PVR volume, ur\nalyS|s)

Clinical diagnosis by specialists
(history, physical and pelvic
examination, cough stress test,
PVR, 3-d voiding diary)

Clinician assessment of whether
women should be referred to
specialists

Urodynamic tests by specialists
(uroflowmetry, PVR, cystometry,
stress test)

48-h pad test and self-reported
incontinence at the time of
pad-testing

Urodynamic evaluation by
specialists (PVR, filling
c?/stometry, urethral pressure,

nical stress test,
urethrocystoscopy for those with
urge symptoms)

Urodynamic evaluation by
specialists (uroflowmetry, video
cystourethrography, pressure
flow studies)

Urodynamic evaluation by
specialists (urethrocystometry,
stress maneuvers)

Clinical diagnosis by specialists
(urogynecologic examination,
PVR, stress test, urodynamic
pressure measurements
urethrocystoscopy)

Urodynamic tests by specialists
(pelvic examination, urine
analysis, PVR, urethrocystometry)

Urodynamic tests fy spemallsts
(measurement of bladder
volumes and leak pressures)

Urodynamic evaluations by
specialists (urine culture, physical
examinations, 24-h voiding diary,
uroflowmetry, Q-tip test, urethral
calibration, cystourethroscopy)

Clinical evaluation by specialists
(pelvic examination, Q-tip test,
PVR, urodynamics, paper towel
test)

Clinical evaluation by specialists
(pelvic examination, Q-tip test,
urodynamic tests, cystometry)

B-SAQ; OAB-V8 (AUROC): overactive bladder
(0.83; 0.82); mixed incontinence (0.87; 0.75);
stress incontinence (0.85; 0.68).

Stress incontinence (sensitivity; specificity; PPV of
top 2 single questions and mean of 12 items):
urine loss with cough, sneeze (90%; 24%,;
79%); urine loss with straining (95%; 43%;
83%); mean (56%; 70%,; 77%). Detrusor
instability (sensitivity; specificity; PPV of top 2
single questions and mean of 24 items):
uncom?ortable before emptying bladder
(90%; 41%,; 37%); have to ﬁurry to toilet (92%,;
59%; 20%); mean (38%; 80%; 25%).

Any type of urinary incontinence: sensitivity
95.5%,; specificity 32.4%. Stress: sensitivity
95.5%,; specificity 44.6%. Urge: sensitivity
40.9%; specificity 67.6%.

Stress incontinence: sensitivity 85% (95% Cl 75%
to 91%); specificity 71% (95% CI 51% to 87%);
PPV 90% (95% CI 81% to 96%); NPV 61% (95%
Cl 42% to 77%); AUROC 0.83 (95% CI 0.74 to
0.92). Urge incontinence: sensitivity 79% (95%
Cl 69% to 86%); specificity 79% (95% CI 54%
to 94%); PPV 95% (95% Cl 87% to 99%); NPV
43% (95% Cl 26% to 60%); AUROC 0.83 (95%
Cl0.75t0 0.92).

Stress incontinence: sensitivity 86% (95% CI 79%
to 90%); specificity 60% (95% Cl 51% to 68%);
PLR: 2.13 (95% CI'1.71 to 2.66); NLR: 0.24
(95% C10.16 to 0.35). Urge incontinence:
sensitivity 75% (95% Cl 68% to 81%);
specificity 77% (95% Cl 69% to 84%); PLR 3.29
(95% C12.39 to 4.51); NLR 0.32 (95% CI 0.24
to 0.43).

Incontinence: sensitivity 79.1%,; specn‘lcwty 98.2%;
PPV 97.1%; NPV 86.2%; AUROC 0.958.

Stress incontinence: sensitivity 57.2%; specificity
1%. Detrusor instability: sensitivity 52.0%;
specn‘laty 73.2%.
Incontinence: sensitivity 65.5%,; specificity:
80.0%; PPV 61.3%; NPV 82.8%; PLR 3.3; NLR
0.4.

Stress incontinence: sensitivity 55.9%; specificity:
44.7%; PPV 88.2%; NPV 18.1%. Detrusor
instability: sensitivity 61.5%; specificity 56.1%;
PPV 2.8%; NPV 98.5%.

Stress incontinence: sensitivity 14%; specificity
98%; any symptoms of stress incontinence:
sensitivity 88%; specificity 29%. Detrusor
instability incontinence; sensitivity 8%;
specificity 84%; any symptoms of detrusor
instability: sensitivity 81%; specificity 12%.

Stress: sensitivity 52%; specificity 88%; PPV 71%.
Urge: sensitivity 37%; specificity 87%; PPV
59%. Mixed: sensitivity 72%,; specificity 49%;
PPV 42%.

Detrusor instability: sensitivity 60%; specificity
77%; PPV 82%; NPV 52%.

Stress sensmwty 19%; spemflaty 32%; PPV 20%,;
V 31%. Urge: sensitivity 93%; specificity
32% PPV 26%; NPV 98%. Mixed: sensitivity
64%; speaflcny 62%; PPV 37%; NPV 84%.

Stress: sensitivity 84.8%,; specificity 63.4%.
Bladder outlet obstruction (sensitivity;
specificity): question 5 score =2 (3.9%; 70.1%);
question 5 score =all others (39.0%; 85. 1%).
Detrusor instability (sensitivity; specmaty)
question 1 score 22 (75.0%; 32.6%); question
2 score 22 (83.3%; 50.0%); question 1 and 2
score 22 (68.6%; 63. 8%).

Stress: sensitivity 100%; specificity: 65.2%; PPV
86.9%; NPV 100%. Urge: sensitivity 77.9%;
specificity 38.7%; PPV 36.6%; NPV 79.5%.

Total: sensitivity 84%; specificity 75%; PPV 75%;
NPV 84%; AUROC 0.88. Stress: sensitivity 77%;
speuflaty 76%; PPV 43%; NPV 86%; AUROC

0.79. Urge: sensitivity 86 %; speC|f|C|ty 73%;
PPV 73%; NPV 92%; AUROC 0.8

Stress incontinence: sensitivity 93%, speC|f|C|ty
19%; PPV 59%; NPV 41%.
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