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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-Based
Practice Centers (EPCs), sponsors the development of evidence reports and technology
assessments to assist public- and private-sector organizations in their efforts to improve the
quality of health care in the United States. This report was requested by the NIH Office of
Medical Applications of Research as a background paper for the State-of-the-Science
Conference on Prevention of Fecal and Urinary Incontinence in Adults. The reports and
assessments provide organizations with comprehensive, science-based information on common,
costly medical conditions, and new health care technologies. The EPCs systematically review the
relevant scientific literature on topics assigned to them by AHRQ and conduct additional
analyses when appropriate prior to developing their reports and assessments.

To bring the broadest range of experts into the development of evidence reports and health
technology assessments, AHRQ encourages the EPCs to form partnerships and enter into
collaborations with other medical and research organizations. The EPCs work with these partner
organizations to ensure that the evidence reports and technology assessments they produce will
become building blocks for health care quality improvement projects throughout the Nation. The
reports undergo peer review prior to their release.

AHRQ expects that the EPC evidence reports and technology assessments will inform
individual health plans, providers, and purchasers as well as the health care system as a whole by
providing important information to help improve health care quality.

We welcome written comments on this evidence report. They may be sent to the Task Order
Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by email to epc@ahrg.gov.

Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.

Director Director, Center for Outcomes and Evidence
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
Lata S. Nerurkar, Ph.D. Beth A. Collins Sharp, R.N., Ph.D.

Office of the Director Director, EPC Program

NIH Office of Medical Applications of Research ~ Agency for Healthcare Research and Quality
Office of Disease Prevention

Ernestine Murray, M.A.S., R.N.

EPC Program Task Order Officer

Agency for Healthcare Research and Quality
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Structured Abstract

Objectives: To assess the prevalence of and risk factors for urinary (UI) and fecal (FI)
incontinence in adults in long-term care (LTC) settings and in the community, the effectiveness
of diagnostic methods to identify adults at risk and patients with incontinence, and to review the
effectiveness of clinical interventions to reduce the risk of incontinence.

Data Sources: MEDLINE® (PubMed), CINAHL, and Cochrane Databases.

Review Methods: Observational studies were reviewed to examine the prevalence and incidence
of UI and FI and the association with risk factors. The effects of treatments on patient outcomes
were analyzed from randomized controlled and multicenter clinical trials. The diagnostic values
of the tests were compared from the original epidemiologic studies of different designs. Of the
6,097 articles identified, 1,077 articles were eligible for analysis.

Results: The prevalence of Ul, FI, and combined incontinence increased with age and functional
dependency. Cognitive impairment, limitations in daily activities, and prolonged
institutionalization in nursing homes were associated with a higher risk of incontinence. Stroke,
diabetes, obesity, poor general health, and comorbidities were associated with UI and FI in
community dwelling adults. Parity, anal trauma, and vaginal prolapse in women and urological
surgery and radiation for prostate cancer in men are risk factors for UI and FI. Intensive
individualized management and rehabilitation programs improved continence status in nursing
home residents and adults after stroke. Self-administered behavioral interventions including
pelvic floor muscle training with biofeedback and bladder training resolved Ul in incontinent
women. Electrical stimulation and sacral neuromodulation improved urge UI, but improvement
for FI was inconsistent. Tension-free vaginal tape procedures and modified surgical techniques
for prolapse to support the bladder neck resolved stress Ul in the majority of treated women.
Behavioral treatments of FI resulted in small improvements in severity and quality of life related
to incontinence. The effects on FI of surgical techniques for hemorrhoids, rectal prolapse, rectal
cancer, and anal fissures are not consistent across studies. Surgical interventions in patients with
ulcerative colitis resulted in the same rates of fecal continence when compared to each other. The
few clinical interventions to treat FI that were tested in well-designed trials had no clear evidence
of better effects of the compared treatments. Instrumental outcomes to evaluate the effectiveness
of treatments did not correlate with patient outcomes. Epidemiologic surveys to detect persons at
risk and patients with undiagnosed UI have the same diagnostic value and less cost compared to
professional examinations and diagnostic tests. Self-reported questionnaires and scales have
unsatisfactory validity to diagnose FI.

Conclusions: Epidemiologic surveys are cost-effective ways to estimate the prevalence of Ul in
large nationally representative population groups. Routine clinical evaluation should include an
assessment of the risk factors, symptoms, and signs of incontinence. Pregnant or menopausal
women, women with vaginal prolapse, males treated for prostate disease, patients with rectal
prolapse, and frail elderly and nursing home residents are high risk groups. Individualized
management programs can improve continence in LTC facilities but are hard to sustain. Regular
monitoring and documentation of the continence status in relation to implemented continence



services should be quality of care indicators for nursing homes. Pelvic floor muscle trainings
with biofeedback can resolve incontinence and improve quality of life. Surgery is effective in
curing stress Ul in females. Clinical interventions for UI in males and for FI in adults need future
investigation. A list of research recommendations is offered.
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Executive Summary

Introduction

The high prevalence of urinary (UI),"* fecal (FI),> and combined*” incontinence in long-term
care (LTC) settings and in community dwelling adults®” and the substantial impact of
incontinence on quality of life'®'? '*'* underscores the need for more and better research on
effective strategies to identify patients at risk'~'” and clinical interventions to reduce the risk of
incontinence.'>'**! Prevalence and risk factors depend on baseline physiological mechanisms,
including weakness of pelvic floor muscles important for both UI and FI, hyperactive bladder
that may result in urge UI, poor urethral sphincter function associated with stress UI,*** and
impaired structural and functional integrity of pudendal nerve activity, rectal compliance and
rectal sensation, and anal sphincter associated with FI.'72%%24

Updated evidence-based recommendations to detect high-risk subgroups and to diagnose and
treat symptoms and baseline causes of incontinence could improve effective patient-centered
health care.**’

This systematic review was commissioned as background material for an NIH/OMAR State-
of-the-Science Conference on the Prevention of Fecal and Urinary Incontinence in Adults. The
aims of this review are to synthesize the published evidence of effective methods to identify
individuals at risk and patients with undiagnosed UI and FI in the community and in LTC
settings and to compare the effectiveness of different clinical interventions to prevent the
occurrence and progression of UI and FI in adults.

The following questions were developed for this review:

1. What are the prevalence and incidence of urinary and fecal incontinence in the
community and long-term care settings? How does prevalence differ in race, ethnicity,
and gender groups?

2. What are the independent contributions of risk factors for urinary and fecal incontinence,
including age, functional impairment, institutionalization, parity, childbirth, and
postpartum state, menopause, dietary factors, smoking, obesity, genetic factors, prostate
disorders, dementia, psychiatric disorders, specifically depression, diabetes, urinary tract
infection, chronic gastrointestinal conditions, cardiovascular and pulmonary diseases,
gastrointestinal, gynecologic, and urological procedures, neurological disorders, such as
stroke and spinal cord problems?

3. What is the evidence to support specific clinical interventions to reduce the risk of
urinary and fecal incontinence?

4. What are the strategies to improve the identification of persons at risk and patients who
have urinary and fecal incontinence?

5. What are the research priorities for identifying effective strategies to reduce the burden of
illness in these conditions?

For Question 1 we reviewed population-based surveys of prevalence and incidence of
incontinence in LTC settings and in the community. We compared the diagnostic accuracy of
different questionnaires, scales, and instrumental methods to the methods that are believed to be
the “gold standard” to detect incontinence in adults. For Question 2 we evaluated the absolute
risk of incontinence in subpopulations with risk factors, including surgical procedures and
specific diseases, and adjusted relative risk or odds ratios of incontinence in adults with different
levels of risk factors. For Question 3 we synthesized the results of the randomized controlled



clinical trials (RCTs) and large multicenter trials to determine which treatments resulted in better
rates of cure and improvement in symptoms and quality of life. Severity (frequency and amount
of involuntary leakage of urine and feces) and impact on quality of life of incontinence were
analyzed from the published articles.

Methods

Original epidemiologic studies from 1990 to 2007 that examined the risk of incontinence in
adults were identified from the National Library of Medicine, CINAHL, and Cochrane
Databases. Randomized controlled clinical trials and nonrandomized large multicenter trials (for
FI) were reviewed to compare the effects of different treatments.

We use the terminology of the International Continence Society (ICS) of urinary (stress,
urge, mixed) (Chapter 3), anal (flatus and fecal: solid, and liquid feces), and combined
incontinence (Chapter 5).2*'** To facilitate the discussion of fecal incontinence, we use the term
fecal incontinence in the text to encompass both fecal and anal incontinence and in the evidence
tables we use the exact definitions from the original reports. These two terms are frequently used
interchangeably in the literature and create a great deal of confusion.

Results

Of 6,097 potentially relevant articles, we found 1,077 articles eligible for analysis.

Prevalence of Incontinence in LTC Settings

The prevalence of Ul in nursing homes varied from 30 to 77 percent.>**>' More than half of
the residents were incontinent at admission,32 while the estimated annual incidence rate was 20
percent for occasional urge and 14.5 percent for occasional stress UL* The majority of women
in LTC (60-78 percent) reported UL***** The prevalence of Ul in men ranged from 23 to 72
percent.”****? Prevalence rates increased with advancing age in both men and women of all
races.”>%% One of the largest cross-sectional studies of 10,215 older nursing home residents
found that 40 percent of the residents suffer from combined Ul and FL.° Involuntary loss of solid
or liquid feces was experienced by 46 percent of nursing home residents’® with an annual
incidence of 14 percent.” Eighty-three percent of nursing home residents with severe cognitive
impairment had FI1.**

Prevalence of Incontinence in Community Dwelling Adults

Large population-based studies reported that 9-22 percent of adults had UL***%*** with
even higher rates (37 percent) in a recent study of 145,765 men and women 65 years and over.”’
Pooled analysis of 117 epidemiological studies of UI prevalence in community dwelling
women**%*8gyo0ested that the prevalence of ever having Ul increased from 21 percent in
19-44 year old (17 studies) to 34 percent in 45-64 year old (45 studies), and to 39 percent among
elderly women (11 studies). Younger females reported Ul in the past year less frequently (two
studies), the prevalence increased to 35-41 percent among women 45-64 years (11 studies) and

older than 65 years (13 studies). Elderly women reported Ul in the past month (four studies)



more often. Overall prevalence of monthly UI was the highest in elderly females (two
studies)''"!** and in women 45-64 years old (nine studies).”"**#4¢:02116.124.132.133.198 gy o ]y
incontinence was experienced more often by women older than 65 years****'* and elderly
women over 80.* Few studies reported daily U, 5 percent of younger women (19-44 years
old)*® and 17 percent of women older than 65 years” reported having daily leakage. The
prevalence of total Ul increase in age categories from 19 percent in women 19-44 years (18
studies)’70+08:69.73.80.85.86.92.96.98-100.119.130.133.143.148 ¢ 79 percent in those older than 45 years. Stress
incontinence was the most prevalent type in women 19-44 years old (15 studies)
37.57.64.80.85.91.9598, 104,108,109, 130,133, 145,124 1 4 i1 those 45-64 years of age (36 studies).
37.38.4,51,57,61,70,73-75,77.78,80.84.85.87,89.95,104,108,116,117,122,124,127, 129,131, 135-137 130,141, 145, 148149 1y ey

mixed UI was the most prevalent type of incontinence in older women; 16.8 percent of women
older than 65 (19 studies)*%-35:5%-66:71:72.74.80.85.90.104,106,108.110.121.128.142.143.135 4 1 6 nercent of
elderly women reported mixed UI (seven studies).” 7#80-84106:124.133 7o revalence of urge
incontinence gradually increased from 5 percent in younger women® > '0480:85:91.93.98.101.104.
108.130.133.145 ("1 ) percent in women 45-64 (32 studies), 7 4451:57:6170.73-75.77.78.80.84.85.87.89.95.102.104,

108,116,117,124,126,127,129,131,137,139,145,148,149 .
and to 12 percent in women older than 65 years (28
30,35,37,56,59,61,63,66,71,72,74,80,84,85,90,104,106,108,110,118,121,123,125,128,133,142,143,145

38,45,47,56,59,62,103,134,139,149-157

studies).

Pooled annual incidence of UI (18 studies) was 6.25 percent for all
ages, with the highest in elderly women; 7 percent in those older than 65 years and 8.52 percent
in women over 80. Overall, middle aged and elderly women developed stress Ul more often
(four studies). Annual incidence of mixed UI was close to stress Ul (two studies). Less than 7
percent of women 45-79 years old developed urge Ul (three studies).

Pooled analysis detected a clear pattern of increased prevalence of total Ul in aging men
from 5 percent in those 19-44 years old (11 studies) to 11 percent in those 45-64 years old (27
studies), to 21 percent in males over 65 years of age (41 studies). The highest prevalence of Ul
was reported in elderly males of 32 percent (17 studies). Urge Ul was the most prevalent type of
UI in males among all age categories, increasing from 3 percent in those 19-44 years old (7
studies) to 12 percent in those older than 65 years of age (20 studies) The prevalence estimations
varied substantially depending on the definitions, with the higher prevalence of Ul during the last
year in American males 19-44 years old (18 percent) and 45-64 years old (25 percent) compared
to UI during the last month. Older American males reported Ul during the last month more
frequently, from 29 percent among those older than 65 years of age to 42 percent in elderly
males. Stress Ul ever was experienced by 2 percent of American men 45-64 years old, 1 percent
reported stress UI during the last month, and 1 percent during the last year. Urge Ul was the
more prevalent during the last year (7 percent of men 45-64 years old). Men over 65 years of age
reported having urge Ul during the last month (11 percent). Pooled analysis estimated that daily
UI was experienced by 5 percent of males 45-64 years, 8 percent of men over 65 years old, and 9
percent of elderly men. Severe Ul that required change of underwear was reported by 2 percent
of those 45-64 years old and 4 percent of elderly men.

Combined UI and FI is experienced by 3 percent''' to 6 percent'® of older adults in the
community. The prevalence of FI increased with age,''"'>* 3 percent of adults had daily leakage
of feces;"”” weekly FI was reported by 4-5 percent'™"'®° and monthly FI by 7 percent."”® Pooled
prevalence of FI in community dwelling men (22 studies) varied across the studies depending on
definitions of incontinence and population characteristics. The lowest prevalence of anal
incontinence (Al) of 2 percent was reported in two studies with median age of participants
between 45 and 64 years. The prevalence of FI was less than 10 percent in all age groups and
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increased from 6 percent in those 45-64 years old to 10 percent in elderly men. The prevalence of
solid feces incontinence was reported by 1 percent of men 45-64 years of age and by 2 percent of
elderly males. The most prevalent was combined incontinence in elderly, 16 percent of men over
80 years experienced Ul and FI. Prevalence of Al was the highest in women compared to other
definitions and increased from 22 to 45 percent with aging (38 studies). An inclusion of flatus
incontinence in the definition may contribute to an increased prevalence estimates in females.
Prevalence of FI was higher than in males and increased from 7 percent in those 45-64 to 10
percent among elderly women. Ul and FI were experienced by 10-12 percent of women. Severity
of FI in females increased with age.'®' The prevalence of monthly FI varied from 6 percent'®* to
25 percent;'** 1 percent'® to 5 percent'® of women had more than one FI episode per month.
The prevalence of weekly FI was less than 7 percent in the majority of the studies.'>>'**!°!163
Less than 2 percent of community dwelling women reported daily FL.'*>-'¢!

Risk Factors for Incontinence in LTC

The residents of LTC with cognitive impairment,'* physical dependency,*?*>*64163
prolonged institutionalization,” diabetes,*~* and FI* had higher prevalence of UL The odds of
Ul increased by 24 percent with each 5 years of age among LTC residents,*'®® by 20-40 percent
after stroke,*'® by 300-400 percent in adults with impaired activities of daily living (ADL),*'**
and by 700 percent among wheelchair users and bedridden residents.” Women in LTC
experienced UI more often than males.””'® FI was associated with 10%° to 20'® times larger
odds of UI. Dependence in daily activities was associated with 6-7 times higher odds of FI, and
dependency in eating with four times higher odds of FL.* Increased length of stay in nursing
homes from 2 weeks to 1 year was associated with a seven times higher prevalence of FI.'%
Limited evidence suggested that the prevalence of combined UI and FI was twice as high in non-
White as White residents of nursing homes.*”

Risk Factors for Incontinence in Community Dwelling Adults

The prevalence of Ul in men with prostate cancer was less than 10 percent in the majority of
the studies.'””"'™* UI rates after radical prostatectomy in 12,079 Medicare beneficiaries decreased
from 20 percent in 1991 to 4 percent in 1995, being the highest in older patients.'”> Age was an
independent risk factor for male UI in two studies.”’” Non White men had the same rates of UI
compared to Whites.'”” Two studies showed that sedentary life was associated with Ul in
males.**? Alcohol intake’****? and smoking’***? did not show a significant association with
male UL Males with diabetes had significantly higher adjusted rates of UI’®">8¢97170 with a
pooled odds ratio of 1.4. Co morbidities and poor general health were associated with Ul in
several studies.®"***>7 Males with arthritis had higher adjusted odds of total® or urge UL '’
Memory problems, epilepsy, and neurological diseases were associated with higher rates of
U148 72869 IATTENTE girake was shown as a strong and independent risk factor for UI in nursing
home residents* and in community dwelling males ****'7!"7 with pooled odds ratio of 2.
Restrictions in activities of daily living were associated with higher crude and adjusted odds of
Ul in males in all studies that examined the relationship.**'*>?1%!"% Males with urologic
symptoms’ > """ or yrinary tract infections had higher adjusted rates of UI with a pooled
odds ratio of 3.5.7%"*92719 NMen with prostate diseases had higher rates of UI after adjustment
for confounding factors in the majority of the studies.”>"*%%170-176.180-183



Age tends to be linearly associated with female UI prevalence and incidence

41,53,55,56,62,65,80,81,83,85,99,105,133,138,143,184 o . . .
rates, 1 3:26:62,05.80.81.83.83.99.105.133,138193.184 proyalent UI significantly increased with age in 20

7,55,66,67,73,74,81,84,92,96,97,105,118,124,133,138,149,185-187 . L e 77,55,62,66,67,
- of 28 studies that reported the association.
73,74,81,84,92,93,95-97,105,118,124,132,133,138,140,144,149,185-189

The evidence of the association between race and incident Ul is limited to two studies'>>'*

being higher in Whites. African American women had higher odds of incident urge but lower
odds of incident stress UI. Hispanic women developed weekly UI more often compared to
Caucasians. Prevalence of mild, moderate, and severe Ul was lower among African American
women than White women in all six studies that examined the association,”!0%137138-149.189
Prevalence of moderate Ul was lower among Hispanic women compared to Caucasian women in
four of five studies.”*'0>-138:14%189

Obesity was associated with higher incidence of UI in women in two studies. Prevalent
urge UI showed a positive dose response association in individual studies.”"'** The strength of
the association varied depending on definitions of UI. Adjusted odds of UI in the past month
were higher in overweight and obese females.®**'**!* Weekly UI was more prevalent in obese
but not overweight women with a dose response increase per one unit of BMI.%¢-0-926138.189
With the definition of Ul in the past year, the majority of the studies showed a significant
increase in UT ">168721% anq daily UI corresponding to an increase in BMI per one
unit.>> 0771418 Ohese women had greater odds of at least monthly UI compared to women with
normal weight, - !0%121124138149:190 10 and weekly stress UI were significantly associated with
an increase in BMI in all studies that examined this association,!-0¢-70-118:132:133.133.149.187

One large prospective cohort, the Nurses' Health Study, reported that intensive physical
activity in women 50-79 years of age was associated with a significant reduction in incident total
Ul and stress UL "® Higher education was associated with increased odds of prevalent UI in
several studies, 6770728303149, 189191 Qi p) 410 92.93.138,186,189,192 1 567.72.83,92.93,138.143,186,189,191,192
found a significant positive association between smoking and UI but the effect was not consistent
in dose response models.

The studies of impaired cognitive function reported conflicting results about the association
with incident'*”'® or prevalent UL?”''*!3218¢ prevalence of UI was significantly higher in
depressed women in five studies”® 214189191 of ojght?*-07106- 18120 149.189.191 41,44 oxamined the
association in multivariate analysis. Decreased physical function measured by self report and
physical performance was significantly associated with U in six studies®”#!*%°714418 of
eight®7:81:9297106.132. 144189 4ot examined this association.

The association between parity and Ul in females was examined in 24 observational
studies 35-39:64:68.70.72.83.92.93.95.96,105,119,124,133,135,138,149,185,191.193-196 [ - 4+ 1] was not associated
with parity."*'** A positive significant association between prevalent UI and parity was reported
in 13 studies,®®’28%93-96:105. 119,124, I38.I8SIOLI93195 (o hile six studies did not find a significant
increase in prevalent Ul in relation to parity.”**%!31%%19¢ The number of births did not show a
dose response association with prevalent UI but did with moderate severe UI and severe UI. All
six studies that measured prevalent stress Ul reported a significant positive association with
parity.”27>133149:193.19 prevalent stress UI and severe stress UI did not show a significant dose
response association with the number of births. Only one study'®® of four’>'**"*>'¢ found an
increase in urge Ul corresponding to parity. The role of parity is complex and decreases as a
woman ages.”"! #1251 Evidence suggests that UI developing during pregnancy is a risk factor
for UI in the immediate postpartum period'®’ and in subsequent years®** raising the odds of UI
by two to 11 times.”*'*®

103,149



The association between Ul and modes of delivery was conflicting. Cesarean section was
associated with lower odds of UI in seven studies,'"*"*"1%2% by 80 percent™"' to 41 percent’™
and did not show a significant association in five studies.'*>'*!""62%4205 Tyq studies reported
higher odds of Ul when women after Cesarean section were compared with nulliparous
females.”** Few prospective studies reported protective effects of Cesarean section on Ul
compared to vaginal delivery.'!®!?7202205

Individual studies suggested that menopausal status can be associated with Ul, increasing the
odds by 127 percent” to 144 percent.'”! Five 108124138 g djeg of eight>027%53108.124.138. 144,191
that examined the association between Ul and hysterectomy reported significantly higher
adjusted rates of total Ul among women after hysterectomy. The increase was 160 percent for Ul
in the past month,'® 130 percent for at least monthly UI,'** 140 percent for daily UI (OR 1.4, 95
percent CI 1.1, 1.6),” and 160 percent for severe UL'*® Several epidemiological studies have
examined estrogen therapy as a risk factor for UJ,>>%76105-118.138.144.191

Women with urinary tract infections had higher rates of Ul in 11 studies
116,121,127,144 ¢ | 566.70,7274.90.92.96.97,106, 108,116, 121127, 144,187 (1. 00 o004 the association.

Evidence from three studies, **''® suggested that women with arthritis had higher rates of UI
by 80-88 percent.”*® Two studies'**'* of three'**'*'* reported that women with diabetes
develop UI more often. Incidence of weekly UI was higher by 147 percent in women with
duration of diabetes more than 10 years.** The same Nurses' Health Study cohort showed that
incidence of severe UI was increased by 175 percent and very severe by 262 percent."** The
Study of Women's Health Across the Nation found a 302 percent increase in developing monthly
UI in women with diabetes independent of other risk factors.'* Prevalence of stress Ul was
greater in women with diabetes in three studies”'**'*° of six®*>10%133:135.199 that examined the
association with pooled odds ratios that were not significant. However, the majority of the
studies reported a significant increase in adjusted odds of total Ul among women with
diabetes®>06-7286.9397108.116.124,127.128.133.134.138.149.186 1 6 <41, dies). Four of five studies found a
significant increase in adjusted odds of urge Ul among women with diabetes®®'®!1%13%14 (five
studies).

One prospective cohort, the Canadian Study of Health and Aging, found that elderly
community dwelling women had a higher risk of developing UI after stroke.”’” Prevalence of UI
was significantly higher among women after stroke in five > 567133186 of gjx33:67:86.97.133.186
studies that examined this association (pooled OR 1.7). Women with two or more comorbid
diseases had higher adjusted rates of UL>>#*9212L124199189 e stydies®™ 211 reported a
significant increase in adjusted odds of UI in women with constipation among six studies that
examined this association. 747121144

Consistent evidence showed that FI increased with age in women.””**"> AT increased by 87
percent for every additional 10 years of age in Asians and by 36 percent in White females.'*’
Maternal age older than 25 years was associated with greater odds of FI*'* and persistent FI1.*"
The odds of FI increased by 271 percent after age 75.” Diabetes,”**'**'” obesity,*'* and
sedentary lifestyle were among risk factors for FI in community dwelling adults.'*> Adults with
poor general health and comorbidities,'*'” including kidney diseases,'* transient ischemic
attack,”"” and arterial hypertension"” had higher odds of FI. Post stroke patients suffered from
combined UI and FI five times more often®® and from FI three*'° to five™® times more often
compared to adults without a stroke, with an increased risk in older adults,”° diabetics,”* and
survivors with functional dependency after severe stroke.””***! Adults with functional
limitations,”***** women with major depression,'® older men with depression,*”” and adults with

66,72,74,90,92,97,108,



impaired cognitive status'******** had higher prevalence of FI. Constipation,'®”*'? irritable bowel

syndrome,'®"?'"?12 and hemorrhoid surgery in women were associated with increased odds of
FL*"' The adjusted rates of FI were higher by 240 percent225 to 450 percent’"” in women with
diarrhea, by 190 percent in irritable bowel syndrome patients, by 250 percent in females with
anal fistula, by 140 percent after cholecystectomy, and by 400 percent in adults with
incomplete bowel evacuation.”’’” ** Women after previous gynecological surgery complained
about Al 1.8 times more often.”'* Adjusted odds of FI increase by 4.6 times in females after
perianal surgery.”"’” The adjusted odds of FI in women with UI were two to six times higher
compared to continent females,'¢%!321922¢

Delivery of heavy babies,”” FI during pregnancy,””’ increased number of births, and
high degree of perineal injury'*?%-*!8227-3! were significant risk factors for FI. A dose response
association was found between FI and number of births***2'**'>?2% and with degree of birth
related perineal damage.””***° The adjusted odds of persistent FI were 3.2 times greater among
women after four or more deliveries.”’> Women with birth related sphincter tears after perianal
trauma had 230 percent™ to 280 percent™'*** higher rates of FI.

215,226

Effects of Clinical Interventions on Ul

Clinical interventions to reduce the progression of Ul in adults in LTC settings.
Conservative management programs improved Ul in nursing home residents.”**"’ Individualized
prompted voiding and intensive endurance and strength training exercises significantly improved the
continence status of the residents.”* A computerized quality management pathway would avoid
progression of UI in 140 per 1,000 treated residents of nursing homes.”** Limited evidence suggested
that the number of patients continent at discharge after stroke was four times larger after active
compared to conventional rehabilitation programs, which would result in 722 additional cases of
continence per 1,000 treated adults with stroke.**’

Community-based conservative management programs. Urinary continence service in the
community that included lifestyle advice, bladder, and pelvic floor muscle training for 6 months*°
increased the proportion of continent patients by 50 percent and patients with improved UI by 20
percent. With this community-based continence service, Ul was improved in an additional 100
subjects per 1,000 subjects treated; quality of life improved in 90 subjects and satisfaction with
present urinary symptoms in 110.**” Complex community-based intervention implemened by
registered nurses, occupational therapist, and public health educators®*' and a continence
management program implemented by nurse continence advisers with physician expertise®** were
effective to reduce the severity of Ul in females.

Behavioral intervention for primary prevention of Ul in women. Continence rates after
behavioral modification programs, including pelvic floor muscle training, bladder training, and
individualized test of knowledge and adherence implemented in 359 postmenopausal, continent
women 55 years and older to prevent UI, were the same compared to usual care at 12 months of
followup (continence rate 37 percent vs. 28 percent) but resulted in an improvement rate 136 percent
higher than standard care in one RCT.***** Intensive lifestyle therapy to lose and maintain at least 7
percent of initial body weight and to engage in moderate-intensity physical activity reduced stress Ul
by 15 percent after 2.9 years of followup in the Diabetes Prevention Program RCT among 2,191
overweight pre-diabetic women with BMI +24 kg/m” (RR 0.85).2*°

Clinical interventions for primary prevention of Ul in pregnant women were examined
in eight large RCTs with more than 100 women***>* and one smaller trial;** three RCTs



reported continence rates with 3-10 months of followup.******** Conservative advice about self-
administered pelvic floor muscle training at 5, 7, and 9 months after delivery supplemented with
bladder training did not change the risk of stress Ul and tended to decrease the risk of severe Ul
at 12 months postpartum.”>'*>* Continence rates after intensive exercise care”” and self-
administered perineal massage™ were comparable to usual care. Pelvic floor muscle training
with biofeedback and electrostimulation started at 9 weeks after vaginal delivery resulted in
continence ten times more often compared to usual care at 10 months of followup.**’

Clinical interventions for primary prevention of Ul in males with urological diseases.
The behavioral interventions on Ul in males with prostate diseases were examined in 12
RCTs*>% but only two>’ ®! of eight trials with continence outcomes?>>>62>7-29.261.262.264.263
reported significant benefit after pelvic floor muscle training with biofeedback compared to usual
care. The highest continence rate (99percent) was reported in a large, well designed RCT of early
pelvic floor muscle training and biofeedback in participants who had radical retropubic
prostatectomy for localized prostate cancer at 1 year of followup with a small significant relative
benefit compared to usual care (RR 1.1).* The relative effect in the same RCT was larger when
continence status was measured with the International Continence Society male questionnaire
specific for UI (RR 1.3).>7 Continence rates in the control groups were more than 60 percent
across other RCTs with no statistically significant differences compared to active treatments. The
comparative effectiveness of pelvic floor muscle training compared to usual care in males after
different treatment options for prostate cancer requires future confirmation in well-designed
RCTs.

Pelvic floor muscle training for secondary prevention of Ul. A large body of evidence
suggested beneficial effects of behavioral interventions on Ul in females.”*”**" Pelvic floor
muscle training resulted in continence in females more often than usual care in four®>280-2882% of
ten trials that compared usual care with active treatments.””>2**281-28-22 pogled results of relative
benefits of pelvic floor muscle training (RR 7.1)*7>2%*28:2% and pelvic floor muscle training
combined with biofeedback (RR 11.2)***** were sensitive to one small RCT**® with a 2 month
followup. Pelvic floor muscle training combined with bladder training increased continence rates
by 175 percent compared to usual care (pooled RR 1.8).243280290.291

Electrical stimulation for secondary prevention of Ul. Urinary continence 1-6 months
after electrical stimulation in females was reported in seven RCTs.*”***® Two RCTs that assessed
continence at 6 months or more of followup failed to show significant benefit from electrical
stimulation compared to continent services or medications.”***” Other RCTs also did not
demonstrate significant relative benefit of electrical simulation compared biofeedback assisted
training®’ or placebo.*>****%3%! Electrical stimulation would result in improvement in UI in
180 women per 1,000 treated.’” Electrical stimulation would improve UI in more than 400
women per 1,000 treated compared to placebo.’” Home-managed electrical stimulation with
vaginal or anal stimulators would avoid 50 cases of UI per 1,000 treated women.*** The rates of
continence from urge UI were more than 70 percent in one RCT after functional magnetic
stimulation®”® with significant relative benefit compared to sham stimulation in only one trial at 2
months of followup (RR 3.5).%%

Neuromodulation for secondary prevention of Ul. In community dwelling adults the
implantation of a multiprogrammable neurostimulator cured 47 percent of participants with urge
UI’? with significant relative benefit compared to standard medical therapy.*”” Sacral root
neuromodulation resulted in urge continence more than nine times more often than conservative



management with medications or pelvic floor muscle training (RR 9.86).**® Sacral nerve
stimulation would avoid 385°% to 430°* cases of urge UI per 1,000 treated adults.

Injectable bulking agents for secondary prevention of Ul. The effects of different bulking
agents for secondary prevention of female UI were examined in four RCTs with one study of
more than 100 females®”’ and several smaller trials*®>'® with 6 to 12 months**” 2%3!? of
followup. However, only one RCT reported significant relative benefit in 63 women with stress
Ul at 12 months of followup after transurethral ultrasonography-guided injections of autologous
myol;ggasts and fibroblasts compared to conventional endoscopic injections of collagen (RR
9.5).

Medical devices for secondary prevention of Ul included Hodge pessary,’'' disposable
intravaginal devices,’'>”" urethral plug,*'* and vaginal cones™*>'**'° in females and UroLume
sphincteric stent®'or penile compression devices in males.*'® Blocking urinary leakage using a
urethral insert device with disposable applicator resulted in continence in 67 percent of women
with mixed or stress UI but showed no relative benefit compared to a urethral insert with a sterile
balloon device.’"* One RCT of 122 women with stress UI did not show differences in continence
rates after vaginal cones compared to continence guard services at 6 months of followup.**’
Limited evidence suggested that medical devices resulted in modest improvement in UL, not
better than other interventions in females®*~'""*~!> and in males.’'’>"*

Surgical interventions for primary prevention of Ul in women. Among examined
gynecological surgeries, intrafascial total abdominal hysterectomy significantly reduced the risk
of urge UI compared to the extrafascial approach.’" Total or subtotal abdominal hysterectomy
resulted in comparable continence rates 1 year after the surgery.*’ Prolapse surgeries in
continent women (negative stress test at baseline) were examined in two RCTs.**'*** Cystopexy
alone compared to cystopexy with posterior pubourethral ligaments plication resulted in the same
rates of Ul at 1 year of follow up.*** Incidence of stress UI was several times higher after Burch
colposuspension. Compared to colposacropexy without prophylactic colposuspension at 3 years
of followup.™'

Surgical interventions for secondary prevention of Ul in women. Tension-free vaginal
tape and sling procedures resolved stress UI in more than 75 percent of treated women®>~* with
some evidence of greater relative benefit compared to Burch colposuspension.®*® Surgery with
Burch colposuspension for stress Ul resulted in continence in more than 75 percent of women in
the majority of the studies***>®' with inconsistent relative benefit when compared to other
treatments. Few RCTs reported significant relative increase in objective cure at 1 year of
followup after tension-free vaginal tape procedure compared to active treatment.**°>>' Burch
retropubic urethropexy resulted in continence in more than 90 percent of women and provided
the largest relative benefit compared to modified anterior colporrhaphy (RR 5.1)*>® and anterior
colporrhaphy with Kelly plication (RR 1.4).*** Burch colposuspension with abdominal
hysterectomy compared to anterior colporrhaphy with vaginal hysterectomy resulted in higher
continence rates (RR 1.6) in women undergoing surgery for primary stress incontinence and a
concurrent grade 2 or 3 cystocele.*®

The largest relative benefits with more than 300 excessive cases of stress UI per 1,000 treated
females were reported after pelvic floor muscle training compared to regular care, and Burch
colposuspensions, and tension-free vaginal tape compared to other surgical procedures. Hormone
replacement therapy increased the risk and progression of Ul in postmenopausal females. A few
studies demonstrated relative benefits of local estrogen administration on stress Ul by 64
percent>® and urge by 55 percent.*®*



Hormone therapy for primary prevention of Ul increased incident mixed UI by 50
percent (RR1.5) and incident stress Ul in postmenopausal women by 80 percent (RR 1.8).
Incident urge Ul increased by 30 percent and total UI by 40 percent (RR 1.4) after estrogen
combined with progestin (RR 1.3).**® Oral estrogen alone without progestin increased incident
stress UI by 210 percent (RR 2.1)*®° and worsened Ul by 530 percent (RR 5.3).%¢’

Hormone therapy for secondary prevention of Ul. Urinary continence was reported in
four RCTs that examined the curative effects of local hormone therapy on secondary prevention
among incontinent women.*******7" The highest rates of continence were reported after
transdermal administration of an estrogen patch (100 percent) and estrogen gel (90 percent)
among postmenopausal women with self-reported urinary symptoms.™" Topical estrogen in
suppositories or creams combined with physiotherapy and electrostimulation cured 22 percent of
women 50-74 years of age with regular mild incontinence (>2 leakage episodes per month)
compared to 0 percent after no hormone treatment.***

Pharmacological agents for secondary prevention of Ul. Clenbuterol was more effective
to achieve continence in females with stress Ul compared to placebo but not to pelvic floor
muscle training. Extended release tolteradine for 2-12 weeks resulted in greater rates of cure or
improvement compared to placebo in adults with overactive bladder syndrome. Duloxetin
administered for 3-12 weeks in patients with predominantly stress Ul improved UI, but the rates
of continence did not differ from placebo. Long-term effects of medications combined with
pelvic floor training on continence are unknown. Comparative effectiveness of combined
treatments, including medication, requires future research.

365

Clinical Interventions to Reduce the Risk of FlI

Conservative management programs for secondary prevention of FI in LTC settings.
Consistent benefits of conservative management programs,”> > integrated FI care,”> and
functional individualized endurance and strength-training exercises™" on FI in nursing homes
were reported in several studies.

Pelvic floor muscle training for primary prevention of FI was examined in one RCT of
747 women with postnatal UL*'**? Assessment by nurses of incontinence with conservative
advice on pelvic floor muscle training at five, seven, and nine months after delivery reduced the
risk of any FI by 51 percent at 1 but not 6 years after index delivery.

Dietary intervention for secondary prevention of FI was reported in one RCT of 42 adult
volunteers with incontinent loose or liquid stools at least weekly.*’! Usual diet supplemented
with 25g of Metamucil did not reduce the proportion of incontinent stools at 1 month of
followup.

Pelvic floor muscle training with biofeedback for secondary prevention of FI. Sensory
biofeedback training with pelvic floor muscle training resulted in control of feces (fecal
continence) twice as frequently in women with FI after obstetric and sphincter trauma as pelvic
floor muscle training alone,’”* which would prevent 382 cases of FI per 1,000 treated. Studies of
behavioral treatments of FI reported less than 40 percent improvement in severity and quality of
life related to FI1.*”**” Limited evidence suggested a significant reduction in FI after complex
behavioral interventions, including lifestyle changes and exercises augmented with
biofeedback.’”®

Neuromodulation for secondary prevention of Fl. Individualized sacral nerve continuous
stimulation improved FI in 89 percent of patients with severe baseline FI compared to 17 percent
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after sham stimulation in one study,’’’ resulting in an improvement in symptoms in 720
additional patients among 1,000 treated.

Pharmacological agents for FI. Few pharmacological interventions
continence in more than 50 percent of patients but were not statistically better than placebo
or surgery.”™

Surgical interventions to repair external anal sphincter after acute obstetric trauma
(primary prevention). Four RCTs compared end-to-end technique to overlapping repair of
obstetric anal sphincter lacerations;”® >** six reported patient outcomes with inconsistent benefit
from end-to-end technique.

Early detection of anal sphincter tears immediately after vaginal delivery followed by
surgical repair significantly reduced the risk of FI 3 months and 1 year postpartum in RCTs of
752 pregnant women.*™

Delivery interventions for primary prevention of Fl. The effects of episiotomy were
examined in two RCTs;***** the effects of Cesarean or vaginal delivery were compared in two
RCTs;***** the effects of delayed or immediate pushing in the second stage of labor with
epidural analgesia in one RCT;*° and the effects of delivery by forceps or vacuum extractor in
three RCTs™ % without significant relative benefit of instrumental compared to vaginal
delivery.

Surgical interventions for primary prevention of Fl. Of nine RCTs that compared
different surgical techniques for hemorrhoidectomy, none reported significant relative FI
benefits.”***" The effects of “chemical sphincterotomy” in patients with chronic anal fissure
were analyzed in three RCTs, " with no significant result on FL.

The effects of surgical procedures on FI in adults with full-thickness rectal prolapse were
evaluated in nine RCTs,***!* with no significant difference between treatments.

Different surgical techniques resulted in similar rates of FI in patients with anorectal
abscesses,’"” fistula-in-ano,*'**'® and anal fissure.*"**** Adjuvant radiotherapy for
adenocarcinoma of the rectum****® consistently increased the risk of FI in three RCTs, by 60
percent during the day (RR 1.6), by 90 percent during the night (RR 1.9), by 70 percent in
utilization of pads (RR 1.7) compared to mesorectal excision,*** and by 220 percent (RR 2.2)
compared to the low anterior resection.***

Surgical interventions for secondary prevention of FI. The implantation of artificial bowel
sphincter reduced FI severity**’ in a multicenter, prospective, nonrandomized clinical trial of 115
patients. However, 25 percent experienced post surgical infection that required surgical revision
and 37 percent needed reimplantations.

Gluteus maximus transposition did not show significant benefit compared to total pelvic floor
postanal repair with anterior levatoroplasty on women with post obstetric F1.**

One multicenter noncontrolled nonrandomized clinical trial (Dynamic Graciloplasty Therapy
Study Group) reported significant improvements in quality of life (Medical Outcomes Study
Short Form 36 physical function and social functioning) after dynamic gracioplasty. The
proportion of continent stools among total number of stools of more than 50 percent was 62-56
percent in nonstoma patients at 12-24 months and 37.5-43 percent in stoma patients at 24 months
of followup. >+

Surgical interventions used to treat ulcerative colitis resulted in comparable fecal
continence during the first 10 years after surgery, with an increased risk of FI during the longer
period of followup. Clinical interventions resulted in comparable incidence and progression of FI
in the majority of the RCTs with no clear evidence of better prevention of FI.

378-380 pesulted in fecal

378,379

431-434
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Strategies to Improve Identification of Persons at Risk and Patients
who have Ul and FlI

Few well-designed studies examined the strategies to detect incontinence in adults. Positive
clinical history of UI was associated with a small likelihood of urodynamic UI in females.****
Inconsistent evidence implied that diagnostic values of x-ray,”**"! single channel
urodynamic,***% and Q-tip test measuring straining angle**®** are similar to multichannel
urodynamics. Translabial Doppler ultrasound*’*”" and transrectal ultrasound for the evaluation
of the bladder neck anatomy and urethrovesical junction*’**”’ (stress UI was defined as
rethrovesical junction drop during stress of >1cm) were comparable to fluoroscopy for the
detection of urinary leakage during urodynamic investigation in community adults and residents
of nursing homes. Despite differences in positive predictive likelihood ratios compared to “gold
standard” of urodynamic testing, the number needed to screen to detect one case of Ul was
similar and consistent among the studies. Effectiveness of self-reported scales, professional
assessment of clinical history, and ultrasound to detect UI in women was comparable to
urodynamic and consistent across race, age, and socioeconomic groups. However, clinical
history and diaries were used by less than half the incontinent patients who actively sought
health care for UL''*'34"® Population-based surveys using validated scales**”*”**** yielded
predictive likelihood ratios and the number needed to screen to detect one case of Ul comparable
to clinical history®™>**® but also had lower cost ($36-$67 vs. $175-$255 respectively).

The diagnostic value of tests among different age, race, and socioeconomic status subgroups
has not been well established; however, the prevalence of undiagnosed UI differed by 10-20
percent in such groups.'*® Therefore, screening programs should target patients at high risk of
UL Limited evidence suggests that the Resident Assessment Protocol included in the Minimum
Data Set (MDS) had a definitive predictive likelihood ratio to diagnose Ul in nursing home
residents.*®" Self-reported questionnaires and scales have unsatisfactory validity to diagnose FI in
adults. 1}81;211 ultrasonography has the largest diagnostic value to detect anal trauma in patients
with FI.

Discussion

Public awareness of incontinence, its risk factors, and possible treatment options may reduce
the burden of incontinence. Consistent definitions of incontinence and measures of success are
important to compare the results from different studies. Despite extensive efforts to standardize
the definitions of incontinence,*’ the original studies produced a plethora of measures. They
measured self-reported symptoms and signs of incontinence, severity, and quality of life related
to incontinence, and objective instrumental evidence of leakage inconsistently within and across
the studies. Ratings of success by doctors and patients about quality of life in FI were also
different.** Objective measures of UI showed random changes in most RCTs and could not be
recommended as a measure of success for primary and secondary prevention of Ul The
objective improvements in selected physiological measures were not consistent after the same
interventions and did not correlate with self-reported continence and reduction in severity of
UL32233048581 The effects of treatments on quantitative measures of incontinence, including
frequency and amount of leakage, were less compared to qualitative improvements in symptoms.

12



Other systematic reviews analyzed predominantly self-reported cure and improvement in UI,
practically omitting objective measures of incontinence still commonly used in individual
studies.*”**** One review of two clinical trials with urodynamic tests concluded that the data is
not sufficient to propose this invasive and costly testing as a measure of success.*””> The
association between physiological testing and patient perception of severity of incontinence and
quality of life is weak. The relationships between objective physiological measures of
incontinence that are related to quality of life and primary diseases resulting in incontinence need
future investigation. Long-term continence should be the primary outcome for future RCTs to
consider the most effective clinical interventions.

Previous reviews did not find anal manometry a good measure of success in reducing F
> Anal manometry was not a good measure of success in clinical trials of FI showing random
changes between active and control interventions.>’*>7>=/6-403301503 1y5r0vement in self-reported
FI was inconsistent with changes in anal manometry.*”>*"**"*% Few trials demonstrated the
same direction and effect of treatment on improvement in FI and objective measures of F1.*"?
Composite outcomes, including both self-reported changes in severity of incontinence and
physiologic parameters in a common scale may offer a better choice to measure success of
clinical interventions.>****

The strength of evidence varied for the research questions in the present review. Studies of
diagnostic methods had the lowest quality with few RCTs conducted."#%37 [ arge
population-based surveys reported prevalence of incontinence in age, gender, and race
subgroups.®***67% The independent contribution of risk factors on UI and FI were analyzed
with adjusted odds ratios in cross-sectional and retrospective cohort studies. However,
multivariate models included different sets of risk factors. Since causality between risk factors
and incontinence could not be determined from such studies and the majority of risk factors are
not modifiable, we hesitated to estimate events attributable to risk factors. Efficacy and
comparative effectiveness of clinical interventions to reduce the risk and progression of
incontinence were analyzed from RCTs. The majority of the RCTs had good quality, did not
exclude subjects from the analysis of the outcomes, and provided adequate randomization.
However, allocation concealment was not adequate in a large proportion of
R(CTs 2°8-201,200.277.286.372.375.376.502.509312 e RCTs of interventions that are regulated by the FDA,
including hormone replacement therapy, had the best quality.4?-4223-304:365.366.389513.314 1 0
RCTs, including weight reduction and increased physical activity,”* complex conservative
management of UL**" delivery management,”®>*" and early prevention of UI in postnatal care
also had high quality. Variations in populations, interventions, and measures of outcomes, rather
than quality of RCT resulted in heterogeneity between studies.

496-
L.

253

Conclusions

Epidemiologic surveys with behavioral risk factor surveillance systems are cost-effective to
estimate the prevalence of urinary incontinence in large nationally representative population
groups. Routinely collected clinical history should include an evaluation of the risk factors,
symptoms, and signs of incontinence. Pregnant, obese, and aging women, women with vaginal
prolapse, males treated for prostate disease, patients with rectal prolapse, and frail elderly and
nursing home residents are high risk groups. Individualized management programs can improve
continence in LTC facilities but are hard to sustain. Regular monitoring and documentation of
the continence status in relation to implemented continence services should be quality of care
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indicators for nursing homes. Pelvic floor muscle and bladder training are effective to reduce the
risk of incontinence. Preventive strategies might include assessment and reduction of modifiable
risk factors in early stages of incontinence. Surgery is effective in curing stress Ul in females.
Clinical interventions for Ul in males and for FI in adults need future investigation.

Future Research

An important unresolved problem is clear definitions of the type of incontinence and patho-
physiology of baseline conditions to have better estimations of prevalence and risk factors of
incontinence. Inconsistencies between patient reports and physiological measures continue to
pose a serious problem.”**>'” For efficacy studies, some combined measure might be applied, but
for prevalence assessments, such an approach would pose serious logistical problems. Long-term
effects of drugs, stimulators, and medical devices need future investigation in well-designed
randomized trials. Given the social problems caused by incontinence, enthusiasm for surgical
treatment remains high for treating both stress UI and FI, although future research is needed to
examine the balance between benefits and harms related to surgery and the cost-effectiveness of
surgical treatments compared to conservative interventions.

Managing both types of incontinence in LTC settings remains problematic. Programs that
work under experimental conditions have not been sustained because they are labor intensive and
essentially unreimbursed. Indeed, case mix based payments for nursing homes create a
disincentive to manage incontinence.

Several other specific areas have been identified as needing more research. They include:

¢ Interaction between age, race, and other risk factors for UI and FI in women and men

o Effective strategies to prevent Ul and FI in women and men in community and LTC

settings

¢ Association between race and severity of Ul and FI and quality of life related to UI and FI

in men and women from the community and in LTC settings

e Strategies to reduce the risk of UI and FI related to pregnancy and childbirth

¢ Effectiveness of clinical interventions for incontinence by cognitive and physical

functioning, gender, and ethnicity

¢ Long-term effectiveness of individual conservative therapies, conservative management

programs, including community-based nonmedical interventions, and mechanical devices
for UI and FI

e Comparative long-term effectiveness of conservative interventions, pharmacological

interventions, combined conservative and pharmacological interventions, mechanical
devices, and surgery for Ul

e Individual patient factors that may modify the effects of different procedures

e Effects on FI of surgeries for hemorrhoids, rectal prolapse, rectal cancer, and anal fissures

o Effective strategies to identify patients at risk of UI and FI, including residents of LTC

settings
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Chapter 1. Introduction

Overview

Urinary (UI) and fecal (FI) incontinence affect substantial proportions of adults in different
population groups.” Baseline mechanisms of UI include hyperactive bladder that may result in
urge Ul and poor urethral sphincter function that can result in primary urethral incompetence and
stress UL*** Loss of structural and functional integrity of pudendal nerve activity, pelvic floor
muscles, rectal compliance and rectal sensation, and the anal sphincter may result in FI.'"-%%32*
The differences in baseline mechanisms of incontinence lead to variable definitions of UI and FI,
some specific for each type of incontinence risk factors, and effective interventions to prevent
and treat UI and FL.'"**** The estimated prevalence of Ul in adults was 9 to 22 percent™’>%>"%
but varies widely as a result of differences in definitions and sampled populations subgroups.'®
For example, recent studies reported that 25 percent of young women,”'® 44 percent'*® to 57
percent of middle-age and post-menopausal women,”” and 75 percent of elderly females in
nursing homes®” experienced some degree of involuntary urine loss. UI is prevalent among
women of all races, though the magnitude, severity, and bother may vary; 41 percent of White
women, 20 percent of African-American women, and 36 percent of Hispanic women reported
difficulties controlling their bladders.'® The severity of incontinence influences quality of life
and treatment decisions. In the 1999-2000 National Health and Nutrition Examination Survey, 32
to 51 percent of women experienced daily episodes of Ul and 20 to 32 percent experienced
weekly episodes.” The prevalence of UI in men varied from 11 percent among those 60-64 years
old to 31 percent in older males, and from 16 percent among White men to 21 percent among
African American men.® Daily incontinence was reported by 30 to 47 percent and weekly
incontinence by 15 to 37 percent of community dwelling men® and by 72 percent of male nursing
home residents.*” The fraction of nursing home admissions attributable to UT in the elderly
population was 10 percent for men and 6 percent for women.”"’

The prevalence of FI ranges from 0.8 to 5 percent in men and 2 to 6 percent in women living
in the community'® and to more than 50 percent in nursing home residents. Indeed, FI is among
the most common reasons for nursing home admission.”' The prevalence of combined UI and FI
in adults in LTC facilities varied from 4 percent’"” to 44 percent.**

Population-based studies underestimate the incidence of incontinence due to sampling and
self selection of the survey participants.”’ Clinic-based studies included patients actively seeking
treatment for incontinence, who represent only a small proportion of incontinent adults,'>!*14¢-3%0
Only 45 percent of women and 22 percent of men with weekly incontinence episodes ever
sought medical care for UI. Primary care providers diagnosed Ul in 21 percent of older
incontinent women and in 10 percent of older incontinent men.>*' Despite the tremendous impact
on quality of life, less than 50 percent of older adults with FI ever asked for professional
help, 7522524

Strategies to detect persons at risk and individuals with incontinence have been
systematically reviewed for UI'>' but not for FI, with no special attention to high-risk
populations in either group. Comparative predictive likelihood ratios of diagnostic tests for
community dwelling adults and residents in long-term care (LTC) facilities are not well

established.””?! No systematic reviews addressed the positive likelihood of diagnostic procedures
for FI."
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Clinical interventions to reduce Ul have been extensively reviewed during the last years by
the Cochrane Group,>*?°°2 and FI*7°00%-%7 the International Continence Society,”**' the
American College of Gastroenterology Practice Parameters Committee,'’ and the Agency for
Healthcare Research and Quality.”2° The basis for measuring successful treatment varied across
the studies that examined different interventions; the criteria for deeming a treatment successful
are not well established. Pooled analyses of the selected outcomes included small samples of the
studies and showed substantial heterogeneity across interventions. Patients and clinicians need
synthesized analysis of clinical efficacy and comparative effectiveness of diagnostic and
treatment options to make informed decisions of effective care. Policymakers require evidence-
based estimations attributable to effective treatment events in different clinical settings and for
subgroups of patients.

The cost of incontinence care in the United States increased over the past decades;*>® in 2004
it averaged $19.5 billion annually.” One estimate places the 2000 annualized cost of nursing
home admissions due to incontinence at $6.0 billion ($3.0 billion each for elderly men and
women).”'” Evidence-based recommendations to reduce the risk of incontinence in LTC facilities
and in the community could improve health care and the quality of life for incontinent patients.

This review was commissioned as background material for an NIH/OMAR State of the
Science Conference on Incontinence. The aims of the present project are: 1) to systematically
review published evidence to identify individuals at risk and patients with undiagnosed UI and FI
in the community and in LTC settings and 2) to synthesize evidence of the effectiveness of
different clinical interventions to prevent the occurrence and progression of UI and FI in adults.

The following questions were developed for this review:

1. What are the prevalence and incidence of urinary and fecal incontinence in the community
and long-term care settings?

e Race

¢ Ethnicity

e Gender
2. What are the independent contributions of risk factors for urinary and fecal incontinence,

including:

o Age

¢ Functional impairment

o Institutionalization

e Parity, childbirth, and postpartum state

e Menopause

e Dietary factors

¢ Smoking

¢ Obesity

¢ Genetic factors

e Prostate disorders

e Dementia

¢ Psychiatric disorders, specifically depression

¢ Diabetes

e Urinary tract infection

¢ Chronic gastrointestinal (GI) conditions such as irritable bowel syndrome (IBS), diarrhea,

constipation, and inflammatory bowel diseases (IBD)

e Cardiovascular and pulmonary conditions

18



¢ Gastrointestinal, gynecologic, and urological procedures

¢ Neurological disorders, such as stroke and spinal cord problems
3. What is the evidence to support specific clinical interventions to reduce the risk of urinary

and fecal incontinence?

4. What are the strategies to improve the identification of persons at risk and patients who have
urinary and fecal incontinence?

5. What are the research priorities for identifying effective strategies to reduce the burden of
illness in these conditions?

The analytical framework for Question 2 focuses on risk factors of incontinence in adults
(definitions are included in Appendix A). These risk factors can be combined in one person.
Independent contributions of isolated risk can be addressed in studies with adequate multivariate
analysis. Such population-based studies are available for some risk factors, including age and
age-related conditions and behavioral risk factors, but not for surgical procedures and rare
diseases. Given this reality, the present systematic review addressed the adjusted relative risk of
incontinence in adults with different levels of risk factors when possible and the absolute risk of
incontinence in populations after surgical procedures and with specific diseases.

The analytical framework for the strategies to identify patients who have UI and FI included
examination of diagnostic values of different tests compared to multichannel urodynamics as a
“gold standard” for UI and physician diagnosis for FI. Sensitivity, specificity, positive predictive
values, predictive likelihood ratio, and cost effectiveness of the index tests were compared to
standard tests. The validity and reliability of incontinence-specific scales were analyzed from
published literature. Conceptual and operational definitions of incontinence and risk factors of
incontinence are presented in the analytical framework.

To facilitate the discussion of fecal incontinence, we have adopted the practice of using that
term to encompass both fecal and anal incontinence. These two terms are frequently used
interchangeably in the literature and create a great deal of confusion.

Appendixes cited in this report are available at http://www.ahrg.gov/clinic/epcindex.htm
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Chapter 2. Methods

Literature Search Strategy and Eligibility Criteria

Search Strategy

Studies were sought from a wide variety of sources, including MEDLINE® via PubMed”,
CINAHL, Cochrane databases, and manual searches of reference lists from systematic reviews
and the proceeding of the International Continence Society (ICS). The search strategies for the
four research questions are described in Appendix B. Excluded references are shown in
Appendix C. All work was conducted under the guidance of a Technical Expert Panel (TEP),
whose members are identified in Appendix D.

Eligibility

Three investigators independently decided on the eligibility of the studies according to
recommendations from the Cochrane manual for systematic reviews.’® The algorithm to define
eligibility of the studies was developed for each research question (Appendix A). We reviewed
abstracts to exclude secondary data analysis, reviews, letters, comments, and case reports. Then
we confirmed eligible target populations of adults in community and LTC settings. The full texts
of the original epidemiologic studies published in English after 1989 were examined to include
studies with eligible outcomes defined as prevalence and incidence of incontinence, absolute and
adjusted relative risk of incidence, and progression of urinary, fecal, and combined incontinence
(operational definitions in Appendix A). We also developed a list of risk factors for UI and FI for
Question 2 (operational definitions of known risk factors of UI and FI in Appendix A). For
Question 3, we included studies that examined the effects of clinical interventions (operational
definitions of clinical interventions for the primary and secondary prevention of incontinence in
Appendix A). For Question 4, we included studies that evaluated different strategies to detect
patients with incontinence and persons at risk. Then we excluded studies that did not test the
associative hypotheses and did not provide adequate information on tested hypotheses (e.g., least
square means, relative risk).

Finally, we confirmed eligible levels of evidence for each research question. The following
inclusion criteria were applied to select articles for full review: For questions of prevalence and
risk factors of incontinence in large population-based cross-sectional analyses and cohort studies,
large cross-sectional analyses and cohorts in LTC settings, case-control studies with randomly
selected controls and case series with more than 100 subjects were selected. For the question on
clinical interventions to reduce the risk of UI and FI, we selected randomized controlled clinical
trials and multicenter nonrandomized clinical trials (fecal and combined incontinence). For the
question on strategies to detect incontinence, we selected randomized controlled clinical trials,
multicenter controlled clinical trials, large (>100 subjects) observational studies, and case-control
studies with >10 cases that reported sensitivity, specificity, and reliability of different diagnostic
methods.

Appendixes cited in this report are available at http://www.ahrg.gov/clinic/tp/fuiadtp.htm
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The exclusion criteria included the following:

« Studies with target population as children and adolescents

« Studies with no information relevant to incidence and progression of incontinence

o Studies that examined the distribution of different types of incontinence among incontinent
patients (all incontinent in denominator)

o Studies that evaluated the association between incontinence as independent variables in
association with other patient outcomes

 Case series with small numbers of cases and no control comparison

« Studies that reported absolute values of the diagnostic tests in incontinent patients

e Studies that did not report true and false positive and negative cases of diagnostic tests

e Observational studies and nonrandomized clinical trials that examined treatments in
incontinent patients and short term (less than 1 year of followup) drug trials that did not
report continence rates

Quality Assessment and Rating the Body of Evidence

Study quality was analyzed using the following criteria: subject selection, length and loss of
followup, adjustment for confounding factors in observational studies and intention to treat
principle in clinical trials, masking the treatment status, randomization scheme and adequacy,
allocation concealment, and justification of sample sizes in RCTs.>"!

The level of evidence for all studies was estimated using a subset of the U.S. Preventive
Services Task Force criteria noted below.>*

I: Properly designed randomized controlled trial

II-2A: Well-designed cohort (prospective) study with concurrent controls and multivariate
analysis of the associations

II-2B: Well-designed cohort (prospective) study with historical controls and multivariate
analysis of the associations

II-2C: Well-designed cohort (retrospective) study with concurrent controls and multivariate
analysis of the associations

II-3:  Well-designed case controlled (retrospective) study and multivariate analysis of the
associations

II:  Large differences from comparisons between times and/or places with or without
interventions (cross-sectional comparisons).

For all questions, evidence tables were developed identifying the purpose of the study,
sample, design, independent and dependent variables, and findings. For Questions 1, 2, and 3,
incidence and prevalence cases of incontinence, relative risk of incontinence in categories of risk
factors and clinical interventions, and outcomes level to assess severity and progression of
incontinence for treatment differences were abstracted.’**** Baseline data were compared in
different studies to test differences in the target population and unusual patterns in the data.>*>%
Standard deviations, regression coefficients, and 95 percent CI were calculated from reported
means, standard errors, and sample size.’®% The protocol for the meta-analyses was created
according to recommendations for meta-analysis of randomized controlled trials: the QUOROM
statement.>”’
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Applicability

Applicability of the population was estimated by evaluating the selection of the subjects in
observational studies and clinical trials.’®® Large observational cohorts based on national registries,
population-based surveys, and nationally representative administrative and clinical databases had
high applicability. We compared the differences in prevalence of incontinence in studies that
selected subjects from administrative and clinical databases and that reported random and
convenience sampling of participants.”® Applicability of the intervention duration was high for
studies with followup 1 year or more and acceptable for studies with followup of 6-12 months.

We assumed the presence of publication bias and did not use statistical tests for bias defined
as the tendency to publish positive results and to predict association when all conducted
(published and unpublished) studies are analyzed.***>7*"* We used several strategies to reduce
bias, including comprehensive literature search of published and unpublished evidence in several
databases the reference lists of systematic reviews and proceedings of the ICS, contacts with
experts for additional references they might provide, and agreement on the eligibility status by
several investigators.

Data Extraction

Evaluations of the studies and data extraction were performed manually and independently
by three researchers. The data abstraction forms are shown in Appendix E. Errors in data
extractions were assessed by a comparison with the established ranges for each variable and the
data charts with the original articles. Any discrepancies were detected and discussed. Patient
populations were classified as community and LTC settings. Adjustments for patient age, race,
gender, comorbidities, socioeconomic status, provider characteristics, and clustering of patients
and providers were extracted from the studies. The details on extracted variables are presented in
the analytic framework in Appendix A.

Data Synthesis

For Questions 1 and 2, results of individual studies (expressed as crude and adjusted for
confounding factors) were summarized in evidence tables to analyze differences in incontinence
in categories by subject age, race, ethnicity, residency, and risk factors.

Definitions of incontinence. We analyzed separately urinary, fecal, and combined
incontinence. We used the definitions of signs and symptoms of UI promoted by the ICS
(Appendix A) including mixed, stress, and urge incontinence. We defined anal incontinence (Al)
as involuntary loss of flatus, liquid, or solid stool. In the text we used the term FI and in the
tables clarified the operational definitions of anal (flatus and fecal), FI, solid, or liquid
incontinence, or its combinations. Continence was defined as self-reported absence of
involuntary urine or feces loss. We defined combined incontinence as a combination of urine and
fecal incontinence. When the authors reported prevalence of UI or FI but not combined
incontinence in the same populations, we define the outcomes as Ul only or FI only without
additional assumption about possible misclassification. We also analyzed urinary continence
defined as negative stress and pad tests. We used the term “urodynamic UI” to replace the older

Appendixes cited in this report are available at http://www.ahrq.gov/clinic/tp/fuiadtp.htm
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term “genuine stress incontinence.” Frequency of Ul or FI was abstracted as daily, weekly, or
monthly episodes of urine leakage or feces loss. Severity of UI was defined using the objectively
measured urine loss in pad weight tests or self-reported pad use. Severity of FI was defined as
self-reported amount of feces loss and pad use. Wet status in nursing home residents was
analyzed to define severity of incontinence and effects of the treatments. We classified residents
who needed indwelling urinary catheters and an external urinary drainage device as having
severe or always Ul. Restriction of daily activities, and perceived quality of life with UI or FI
were defined using scales and composite scores.

Definitions of outcomes. We defined prevalence of incontinence as the probability of
experiencing incontinence within a defined population and at a defined time point.”**' We
defined true population incidence as newly diagnosed cases of incontinence that developed
annually in the target population. True population incidence estimates were derived from large
population-based surveys. However, for Question 3 we defined incidence as the probability of
developing incontinence under study after active and control interventions during time of
followup.”*! We defined reported incontinence as the prevalence of total incontinence or
episodes of different types of incontinence when the authors did not access continence status as
baseline or did not exclude prevalence cases from overall estimation

The absolute risk of incontinence among patients with rare risk factors was compared to the
general population when no other evidence was available to estimate the adjusted relative risk.

For Question 3, relative risk (RR) and 95 percent confidence intervals (Cls) and differences
in outcomes were calculated.

Patient outcomes (clinical events). We report both incidence and progression of incontinence
as they were used by the authors of the original studies and with calculated rates of cure,
improvement, and progression for purposes of comparison:

1. the number of patients that developed newly diagnosed incontinence (incidence cases) or
the number of incontinent patients after active and control interventions (prevalence
cases)

2. the number of patients cured by the clinical interventions

3. the number of patients with improved continence

4. the number of patients with progression defined as failure to cure or improve and increase
in frequency and severity of incontinence.

Relative risk/odds ratio of developing incontinence was analyzed in the studies that reported
incident cases. Relative risk/odds ratio of incontinence was analyzed in the studies that reported
prevalence cases. Relative benefit of continence was defined as the likelihood of continence in
patients after active treatment relative to those after control interventions. We defined relative
benefit of improvement as a likelihood of improved incontinence in patients after active
treatment relative to those after control interventions. We defined relative risk of progression of
incontinence as the likelihood of increasing frequency and severity of incontinence and failure to
cure/improve incontinence in patients after active treatment relative to those after control
interventions

We analyzed continence separately from improvement in incontinence because continence is
the most clinically desirable patient outcome and is well defined, whereas improvement can
include substantial differences in definitions and changing perceptions of qualitative and
quantitative parameters of improvement. We used such conservative approaches to generate
precise estimates of the effectiveness. Clinicians and patients can make informed decisions based
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on the treatments that resulted in greater rates of long-term continence in well designed
randomized controlled trials (RCTs).

We compared the effectiveness of different clinical interventions in relation to baseline rates
of incontinence, assuming undiagnosed incontinence when the authors did not report objective
assessment of continence status at baseline. We defined the clinical intervention to reduce the
risk of incontinence (primary prevention) when the investigators selected the subjects in clinical
trials by underlying condition, not by continence status. We defined clinical intervention to
reduce the progression of incontinence when incontinent patients were invited to participate in
clinical trials (secondary prevention).

For surgical interventions that aimed to treat the baseline conditions, including prolapse,
cancer, ulcerative colitis, hemorrhoids, and anal fissures, incontinence was analyzed as the
secondary outcome. The goal of the present review was to compare rates of incontinence after
such procedures rather than review other therapeutic effects on baseline diseases or all
complications of surgery.

Continuous outcomes (surrogates). We defined subjective continuous outcomes as the
number of incontinent episodes, use of supplies, and scores from validated scales to analyze the
quality of life with incontinence. We defined objective continuous outcomes as the results of
objective tests to measure the severity of incontinence.

Pooling criteria included the same operational definitions of incontinence outcomes and the
same risk factors or clinical interventions.’”> Homogeneity in clinical interventions was analyzed
comparing published information on behavioral, instrumental (devices), pharmacological, and
surgical treatments. Meta-analysis was used to assess the consistency of the association between
treatments and incontinence outcomes with random effects models.”’* The analyses were
conducted separately for symptoms and signs of incontinence. Assumptions underlying meta-
analysis included valid measurements of continence status and similarity in study and target
populations.

Consistency in the results was tested comparing the direction and strength of the association.
Chi squared tests were used to assess heterogeneity in study results.””>~’° Significant
heterogeneity means the effects of interventions on Ul were not consistent in the studies (not
replicable results). We explored heterogeneity with meta-regression and sensitivity analysis and
reported the results from random effects models only. The analytic framework and algorithms for
the meta-analysis are shown in Appendix A. Calculations were performed using STATA
software at the 95 percent confidence level.””’

For Question 4 we calculated positive predictive value, predictive likelihood ratio, number
needed to screen to diagnose one case of incontinence, and number of diagnostic tests needed to
detect one case of incontinence (Appendix A). Cost-effectiveness of diagnostic methods was
estimated by comparing the cost and number needed to screen and the number of diagnostic tests
using different tests.

Appendixes cited in this report are available at http://www.ahrg.gov/clinic/tp/fuiadtp.htm
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Chapter 3. Results

Figure 1 traces the flow of our literature search for Questions 1-4. We retrieved 6,038
potentially relevant references (5,938 from MEDLINE®, 16 from CINAHL, 22 from the
Cochrane database and a manual search of the Cochrane reviews, and 63 from a manual search
of other published reviews and articles). We excluded 71 percent of the retrieved studies; 40
percent were case series; 13 percent case reports; 5 percent studies with ineligible independent
variables, 19 percent with no eligible outcomes, and 12 percent with ineligible target
populations.

Figure 1. Flow of study selection

Databases:

The National Library of Medicine via PubMed®: 5,954
CINAHL — Cumulative Index to Nursing & Allied Health Literature: 13
The Cochrane Library and
manual search of reference lists in relevant reviews and articles: 127
Contact with experts: 3
Total citations: 6,097

Excluded 5,020 for the following reasons:
Comment: 183

Eligible for review: 1.077 Review: 62

Not eligible target population: 531

Not eligible outcomes: 1,171

Not eligible exposure: 322

Guidelines: 14

Congresses publication: 1

Case reports: 567

Patient education handout: 5

News: 13

Case series: 1,764

No associative hypothesis tested, not eligible level of evidence: 358
Secondary data analysis: 16

Interview and letter: 5

No full texts available: 66

Question 1. What are the Prevalence and Incidence of Ul in
the Community and LTC Settings?

Ul'in the Adult Population (Appendix Table F1)

Overview. Fourteen epidemiological studies of Ul prevalence in community settings have
reported prevalence rates in a combined sample of adult women and men (Table 1). Five studies
were conducted in the United States,8’3°’3 954120 46 studies in Sweden,3 7114 three studies in the
United Kingdom,3(”38’43 and one study each in China,33 the Netherlands,'"! Spain,35 Japan,58 and
Australia.*® The majority of these population-based surveys sampled middle-aged and older adult
populations. Three studies included younger adults ages 18 years and over.***">* There are

Appendixes cited in this report are available at http://www.ahrq.gov/clinic/tp/fuiadtp.htm
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methodological and reporting differences among the studies. Some studies used mailed
questionnaires, whereas others involved in-home interviews. Most studies reported on the actual
prevalence of Ul in the sample; however, one study extrapolated the prevalence estimate using
census statistics for the entire United States population.®’ There is limited information available
on the incidence, progression, and remission of Ul in the adult population combining men and
women.

Prevalence, severity, and impact of Ul. Prevalence estimates for the adult population are
fairly consistent, with most estimating between 16 to 22 percent.>*~*3>2738120 However,
estimates varied according to age and gender. Adults ages 60 years and over have the highest
rates of UI. Prevalence rates differ substantially by gender, with women having higher rates
acrossgll age groups. One large study of adults ages 40 and over reported a female to male ratio
at 2:6.

Incidence of Ul. The incident rate for the adult population varies by age, gender, and race. In
a sample of 17,421 men and women ages 40 years and over, the 1-year incidence was 6
percent,”® whereas in a study of 2,087 adults over age 70, the 2-year incidence was 20 percent,
with 21 percent for urge UI and 20 percent for stress UL* The largest survey involving 58,658
American men and women 65 years and over estimated a 2-year incidence rate of Ul at 37
percent,”’ with rates being significantly higher in women than men, 44 and 28 percent,
respectively. In this study, the incidence of Ul measured as any urine loss experienced in the past
6 months increased with age beginning at 32 percent in adults 65-69 years and increasing to 54
percent in those over age 95. The impact of UI was greatest in the oldest age groups, with those
rating a big impact varying from 14 percent of those 65-69 years to 27 percent for those 90-94,
and 38 percent in those over 95 years. This study also found that non-Hispanics (38 percent) are
more likely to be incontinent than Hispanics (31 percent), and American Indians and Whites had
higher rates of UI than Blacks and Asians.” In contrast, Hispanics rated a slightly greater Ul
impact, e.g., a big problem (25 percent) compared to non-Hispanics (17 percent). A higher
proportion of American Indians (30 percent) rated Ul as having a big impact compared to Blacks
(20 percent), Whites (17 percent), and Asians (15 percent).”’

Progression and Remission of Ul in Community Dwelling Adults

There is limited data on UI progression and remission rates comparing men and women.
Evidence in adults ages 60 and over suggests that changes in severity over a 2-year period
progress from continence to mild UI, and from mild to moderate UIL*’ Few people advanced to
severe incontinence (e.g., 300 or more days of urine leakage and/or greater than a quarter cup of
urine loss per day on 50 or more days during past 12 months)*’ One study found change patterns
varied between women and men ages 60 years and over.”” Women first developed stress UI and
mixed UI as a primary condition, with urge Ul as a secondary condition, whereas men developed
urge UI, with stress Ul as a potential secondary condition. Significantly more men than women
developed urge UI over the 2-year followup period. Conflicting findings were noted in
examining progression rates over a longer followup period. In a study of adults ages 70 and over
involving a 10-year followup, women developed urge Ul more frequently than men (23 versus
11 percent).””

UI remission rates vary by gender, with women having more stable incontinence (e.g., lower
remission rates).”’” At 1 year, the remission rates for women and men were 11 and 27 percent,
respectively, and at 2 years, they were 13 and 32 percent, respectively.*’
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Prevalence of Ul in Community Dwelling Women

Overview. We identified 117 epidemiological studies of UI prevalence in community
dwelling women”*>%*>"1*® that have been published over the past 17 years, with both broad and
narrow age spans of women within specific countries or regions of countries. The majority of the
studies have been conducted in the United States (40 studies),?%2%44:45:47:30.54-36.59.66.67.88-
90.93,102,105,110,113,118,120,123,124,126,128,130,134,136-141,144,146-149 {7 (1) spudies), 26384352 T0.T782103,112,132
Northern Europe, including 13 studies from Sweden,””#%3> 7616971994 N919.51 £51 o) djes
from N01"Way,49’62’80’98 six studies from Denmark,s1’(’4’73’78’%’133 and one study from F inland.'®

Prevalence rates regarding these variations can be attributed to differences in study
populations, survey methodology (including sampling, definition, and measurement of UI), and
reporting methods (Table 1). Although most studies of women are concentrated in middle-age
and older women, other studies incorporate a broader age span with samples beginning at ages
15, 18, to 20 years and over. Study designs vary from probability-based methods of sampling of
either large populations or random samples drawn from general practices, insurance plan
enrollees; cross-sectional analyses of prospective cohorts of women who are participants in
longitudinal studies or clinical trials in which Ul is not a primary aim, cross-sectional studies of
clinical populations or national panels, to case-control studies examining the effect of surgical
interventions such as hysterectomy. Survey methodology involves mailed questionnaires, in-
home interviews by trained interviewers, computer-assisted telephone interviews, or clinical
evaluations. The definition and measurement of UI vary widely; over 20 definitions have been
used (Table 1). Pooled prevalence of ever having Ul was increased from 21 percent in 19-44
years old (17 studies) to 34 percent in 45-64 years old (45 studies), and to 39 percent among
elderly women (11 studies) (Table 2). The differences across studies can create artifacts, as seen
in Table 2, where the mean pooled prevalence for “ever” is less than the monthly rate. Younger
females reported Ul in the past year less frequently (9.61 percent, two studies), the prevalence
increased to 35 percent among women 45-64 (11 studies) and to 41 percent among those older
than 65 years old (13 studies). Elderly women reported Ul in the past month (four studies) more
often (56.7 percent).

Prevalence, severity, and impact of Ul were reported using standardized scales or
instruments. Following the method used by the 3™ International Consultation on Incontinence in
summarizing prevalence estimates in women,” the authors used the most inclusive definition of
UI (“monthly UL,” “weekly UI,” and “daily UI”). Severity was measured by volume of urine
lost, by categorical rating scale of the individual’s perception, or by seeking professional help.
The amount of urine lost was typically categorized as “drops” to “wets outer clothing” or “runs
down the legs/floor.” In some studies, a higher percentage of women tended to lose drops*'?!'%
in comparison to larger volumes, whereas in other studies, women were more likely to have
damp underwear and/or wet underwear or clothing than losing drops.'*® The severity of the
leakage has been shown to vary by the frequency of leakage, with infrequent leakage more likely
to be associated with drops, whereas daily leakage with a greater number having to change
undergarments or outergarments.* There are conflicting findings about whether younger or older
populations rate their UI as more severe.”®"*° In one study, older women tended to rate their Ul
as more severe than much younger women.*® In a few studies, severity was measured by the
perception of how severe a problem Ul is to how much daily life is restricted.?”>'?*%
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Differences in reporting prevalence rates in Ul types make comparisons challenging across
studies, as some studies report frequencies within the incontinent group and others report the
rates within the overall population (Table 3). Overall prevalence of monthly UI was the highest
in elderly females (25.3 percent, 95 percent CI 14.1; 36.5) (two studies)''""** and in women 45-
64 years old (20.5 percent, 95 percent CI 18.3; 22.8) (9 studies).**#346:62:116.124.132.133.148 \y7o 0 1y
incontinence was experienced more often by women older than 65 years (16.9 percent, 95
percent CI 15.1; 18.8)****71* and elderly women over 80 (29.9 percent, 95 percent CI 25.4;
34.4).* Few studies reported daily Ul 5 percent of younger women (19-44 years old)’® and 17
percent of women older than 65 years’” reported having daily leakage. Severe UL, defined as wet
clothes or severe enough to seek treatment, was experienced by 9 percent of women over 65
(8.96 percent, 95 percent CI 7.51; 6),7*7¢7786128:144 44 10 percent of middle-aged women (95
percent CI 9.37;11) (seven studies). 10077868931 1 oqs than 2 percent of women younger than
45 years old experienced severe UL

Racial/ethnic differences. The majority of epidemiological studies have been conducted in
White women in North America, Europe, Australia, and New Zealand. Although several studies
have been conducted in Asian countries, including Turkey,’®%%7*>1¢12l pecause of
methodological differences, it is difficult to directly compare those to studies in which varying
racial/ethnic groups have been sampled. There have been a limited number of studies from
Middle Eastern countries, with only one study from an African country.

Eight population-based studies in the United States have reported on racial/ethnic differences
in the prevalence of Ul in women (Table 1). The majority of these studies document a higher
prevalence of UI (including all types) in White women as compared to Black, Hispanic, and
Asian women.

Type of Ul. In general, stress and mixed UI were the most common types in studies that
have compared stress, urge, and mixed UI (16 out of 28 studies) (Table 4). Although surveys
have found differences in the frequencies of the different types of UI by age and race, these
differences are inconsistent across studies. Some surveys found higher rates of stress UI in young
and middle-aged women,””"***1%*1% whereas others have found higher rates in older
women.>#>13195:381 Similar inconsistencies are noted with urge UI, with some studies reporting
higher rates in older women®”'°*'** and others reporting it is more prevalent in middle-aged
women'*®*'** (Table 5). The prevalence of total U increase in age categories from 19 percent in
women 19-44 years (18 studies)®"046369.7580.8586.92.96.98-100,119.130.133,145.198 ) 79 nercent in those
older than 45 years. Stress incontinence was the most prevalent type in women 19-44 years old
(12.8 percent, 95 percent CI 8.3; 17.4) (15 studies),’’->"6480:85:91.9.98.104.108.109.130.133.145.124 51y 4 jpy
those 45-64 years of age (21.5 percent, 95 percent CI 18.9; 24.1) (36 studies).’’*44>17:61.70.73-
75.77,78.80.84.85.87.89.95.104,108,116,117,122,124,127,129, 3L 135- 137,130,141 45,148,149 11 0 o oo ived UT was the

most prevalent type of incontinence in older women, 16.8 percent of women older than 65 (95
percent CI 13.7; 19.9) (19 studies)*0355%66.7172.74.80.8590,104.106,108,110,121,128.142.143.145 ;4 16 percent
of elderly women (95percent CI 7.3; 24.4) reported mixed Ul (seven studies).”!-480-84:106.124.133
Prevalence of urge incontinence gradually increased from 5 percent in younger women (4.9
percent, 95 percent CI 3.7; 6.1)°7-70480.83.9195.98 101104108, 130.133.145 ¢ 1 percent in women 45-64
(10.2 percent, 95 percent CI 8.9; 11.5) (32 studies),’”**>1-=7:01.70.73-75.77.78.80.84.85.87.89.95.
102,104108.116,117.124.126,127.129.13L137,139,145,148.149 1 4 4, 12 percent in women older than 65 years (12.2

.y 30,35,37,56,59,61,63,66,71,72,74,80,84,85,90,104,
percent, 95 percent CI 9.9; 14.5) (28 studies).
106,108,110,118,121,123,125,128,133,142,143,145
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A small number of population-based surveys conducted in the United States have compared
racial/ethnic differences in UI types.*”!"*'371* In general, White women have higher rates of
stress UI than Black, Hispanic, or Asian women,*”'* although one study did find Hispanic
women had a higher rate of stress UI than White, Black, and Asian women."?” Black women are
more likely to have higher rates of urge Ul and mixed Ul as compared to Whites and
Hispanics."'*

Incidence of Ul in Community Dwelling Women

There are limited data from 18 studies on the incidence of UI in community dwelling women
(Table 6).38:45:47:36:39.62.103.34.139.199-137 y73 1iations in incidence rates can be attributed to differences
in study populations, UI definition, followup periods, and reporting methods. One-year incidence
rates varied from <1 percent in Norwegian women ages 50-74 years® to 26 percent in American
women ages 20-84 years.13 ? Annual cumulative incidence rates averaged between 1-4
percent,””"'>*!%% with rates increasing with advancing age.**~*'* In one study that examined
incidence rates with respect to age, the incidence increased from 8 percent in women ages 40-49
years to 15 percent in those 80 years and over,’® whereas in another study, rates increased from
15 percent in women ages 20-36 years to 47 percent in women 70 years and over.">’ There is a
paucity of studies examining racial/ethnic differences in Ul incidence rates. In one study, Whites
had a slightly higher annual cumulative incidence (13 percent) than Black women (12
percent).'®

Pooled annual incidence (Table 7) was 6.25 percent (95 percent CI 5.57; 6.93) for all ages
with the highest in elderly women, 7 percent (95 percent CI 6.12; 9.37) in those older than 65
years, and 8.52 percent in women over 80 (95 percent CI 3.07; 13.98). Few surveys on the
incidence of Ul in women have included questions on incontinence types (Figure 2). One study
involving 2,283 women ages 40-60 reported a 1-year incident rate for stress UI of 4 percent.” In
a survey of 2,025 women >65 years, the 3-year incidence rate for stress and urge Ul was 29
percent each.”® In a recent survey in the United States involving 3,302 women ages 40-55 years,
the 5-year cumulative incidence rates were highest for stress Ul (25 percent), followed by urge
UI (16 percent) and mixed UI (12 percent); other or unclassified UI had the lowest incidence rate
(3 percent).'” In this same survey, Whites and Japanese-American women had the highest
incidence of stress UI compared to Chinese, Hispanic, and Black women. White women also had
the highest incidence of urge UI; however, Black women had a higher incidence than Chinese,
Japanese, and Hispanic women, respectively. Black women had the highest incidence of mixed
UI, followed by White, Chinese, Hispanic, and Japanese women.

Overall, middle aged and elderly women developed stress UI more often (pooled annual
incidence from 4 studies 9.7 percent, 95 percent CI 5.4; 13.9). Annual incidence of mixed Ul
was close to stress UI (pooled annual incidence from two studies 7.6 percent, 95 percent CI 4.1;
11.0). Less than 7 percent of women 45-79 years old developed urge Ul (pooled annual
incidence from three studies 6.44 percent, 95 percent CI 2.3; 10.6).

Summary. Evidence from large observational studies from different countries (level of
evidence IIB) suggested that Ul is a prevalent condition among women of all ages with overall
prevalence close to the estimations of the National Health and Nutrition Examination Survey (38
percent).” Prevalence increased in women older than 45 years of age with further small increases
in elderly women. Stress Ul is the most prevalent type if Ul in women 45-64 years old, while
elderly women experienced mixed UI more frequently. Incidence of UI (level of evidence I1A-B)
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gradually increases with age. Differences in definitions of UI contributed substantially to
variability in the results from individual studies.

Progression and Remission of Ul in Community Dwelling Women

There is limited data on the natural history of UI in women. Of the several studies of Ul
during and following childbirth, most report prevalence rates making it difficult to determine the
progression and remission rates of Ul in this subpopulation of women. Available data suggest
that Ul is a dynamic process in women, although the rates for full remission tend to be low. In
nonchildbearing populations, annual remission rates range from 3 to 11 percent,*#713%130-131.155
Remission rates tend to decrease with advancing age,'™'** with one study reporting women ages
22-30 had remission rates more than twice that of women ages 41-50, 33 and 13 percent,
respectively.'”> Duration of incontinence did not affect the chance of remission in a study
involving women ages 20-59 years; 20 percent in the remission group and 24 percent in the
incontinent group had been incontinent for at least 10 years."”! Evidence indicates that the
severity of U tends to worsen over time.****’

Data on the progression and remission of the different types of Ul is scarce, with variable
followup periods making it challenging to summarize remission rates. Data in women ages 60
years and over suggest that when women become incontinent they tend to first develop stress UI,
either alone or in combination with urge UI. Those with stress Ul alone either continue with
stress Ul alone or develop mixed Ul over a 2-year followup period.*” Some evidence indicates
that the type of Ul is relatively stable over 3 to 6.5 years,”®'*”'>* particularly for stress UL One
study involving women ages 20-84 years found that the majority of women (52 percent) had the
same form of UI after 6.5 years."” In this study, urge UI had the highest remission rate (38
percent) followed by stress and mixed UI (21 and 15 percent, respectively). In another study of
women ages 40-60 years, the 1-year remission rates were 41 percent for stress Ul, 42 percent for
urge UL, and 38 percent for mixed UL In a study of women ages 65 years and over, the 3-year
remission rates were 25 percent for stress UI and 22 percent for urge UL A study examining
10-year incidence and progression rates reported that women ages 70 and over with or without
urgency had incontinence rates for urge UI of 11 percent and 15 percent respectively.’** There
was also a higher percent of women with urge Ul at followup (6 percent at baseline and 26
percent at 10-years).

Prevalence of Ul in Community Dwelling Men

In comparison to women, there have been fewer epidemiological studies in men (Appendix
Table F2) with highly variable samples, including age categories and definitions of UI. Although
there is a broad age range in the prevalence studies, the majority concentrate on middle age and
older male populations (e.g., beginning at age 40, 60, or 65 years and over)®=0>3739:47.61.72.74.81,
88.97.107.11L13-T1S181583-586 iy fower studies of men younger than 40 years,37-52:5486.145.181.587-589
including a recent national survey of men ages 18 years and over in the United States.”®” The
majority of these studies have been conducted in North America or European countries using
predominantly White populations. Two studies have incorporated Asian populations.'?””*
Pooled analysis (Table 8) detected a clear pattern of increased prevalence of total Ul in aging
men from 4.8 percent (95 percent CI 3.7; 5.9) in 19-44 years old (11 studies) to 11.2 percent (95
percent CI 10.1; 12.3) in those 45-64 years old (27 studies), to 21.1 percent (95 percent CI 19.9;
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22.4) in males over 65 years of age (41 studies). The highest prevalence of UI was reported in
elderly males of 32.2 percent (95 percent CI 29.6; 32.7) (17 studies). Urge Ul was the most
prevalent type of UI in males among all age categories increasing from 3.1 percent (95 percent
CI12.0;4.2) in 19-44 years old (7 studies) to 11.7 percent (95 percent CI 9.3; 14.1) in those older
than 65 years of age (20 studies).

Type of Ul. The prevalence of Ul, defined in various ways (ever, current, any, greater than
two times/week, or leakage within past 4 weeks, 2, 6, or 12 months), is estimated between 3
percent in men 30 years and over in a study conducted in the United Kingdom™ to 37 percent in
men 39-91 years in a Norwegian study.’™ In a large population-based study conducted in five
countries (Canada, Germany, Italy, Sweden, and the United Kingdom), the prevalence rate for
men ages 18 and over was 5 percen‘[.145

Studies in American men reported Ul as involuntary leakage of urine during the last year, last
month, or ever (Appendix Table F3). The prevalence estimations varied substantially depending
on the definitions, with the higher prevalence of Ul during the last year in males 19-44 years old
(18.4 percent , 95 percent CI 4.5; 32.2) and 45-64 years old (24.6 percent 95 percent CI 19.92;
29.35) compared to Ul during the last month (Table 9). Older males reported Ul during the last
month more frequently, from 29.2 percent (95 percent CI 24.4; 34.0) among those older than 65
years of age to 42.4 percent (95 percent CI 32.8; 52.0) in elderly males. Two percent of American
men 45-64 years old ever experienced stress UI (95 percent CI 2.0; 2.0) and one percent reported
stress Ul during the last month. Urge Ul was the more prevalent during the last year (6.7 percent,
95 percent CI 6.7; 6.7) of men 45-64 years old. Men over 65 years of age reported having urge Ul
during the last month (10.6 percent, 95 percent CI 10.6; 10.6).

Severity of Ul. Fewer studies provided estimates for severity of Ul in American men
(Appendix Table F4).>*16418159091 A quryey of 922 males older than 20 years who were
recruited in the primary care clinic®* reported that wet underwear less than once per month was
experienced by 9 percent, monthly by 5 percent, weekly by 7 percent, and daily by 14 percent of
the responders. A community-based cross-sectional survey of 778 men older than 40 years™"°
reported that 10.8 percent of the responders had wet underclothing during the last year. Among
males 41-60 years old from primary care clinics in a Veterans Affairs facility, 4.4 to 4.8 percent
experienced daily UL '™ The prevalence of daily Ul increased to 8.4 to 8.9 percent among those
older than 60 years of age. Pooled analysis (Table 10) estimated that daily UI was experienced
by 4.8 percent of males 45-64 years (95 percent CI 4.8; 4.8), 8.3 percent men over 65 years old
(95 percent CI 7.0; 9.6), and 9.3 percent elderly men (95 percent CI 4.5; 14.1). Severe Ul that
required a change of underwear was reported by 2 percent of those 45-64 years old and 4 percent
of elderly men (95 percent CI 3.9; 4.1).

Racial/ethnic differences. The majority of studies have been conducted in White male
populations (Table 1). Three studies from the United States provided data on prevalence rates in
racial/ethnic groups using different survey methodology, including methods for estimating
prevalence.®*”"*! In one large population-based survey using a weighted prevalence estimate,
non-Hispanic Black men were found to have a higher rate of UI (21 percent) compared to non-
Hispanic White men (16 percent) and Mexican-American men (14 percent).® In the other study,
non-Hispanics (38 percent) were more likely than Hispanics (31 percent) to have UL>’ This latter
study also found that American Indians and Whites had higher rates of UI than Asians and
Blacks, respectively. A sample of male veterans receiving care in primary care clinics found
similar rates of incontinence between Whites (32 percent) and Blacks (33 percent).181 In a cross-
national comparison of UI prevalence rates, South Korean men had the lowest rates (4 percent)
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followed by men in France (7 percent), the United Kingdom (14 percent), and the Netherlands
(16 percent).”®

Incidence of Ul in Community Dwelling Men

There is scarce data on the incidence of Ul in community dwelling men, excluding studies of
men following prostatectomy (Table 6). One-year incidence rates vary depending on the age of
the study population. In one study of men 40 years and over residing in the United Kingdom, the
I-year incident rate was 4 percent, with incidence of involuntary leakage increasing from 2
percent in those 40-49 years to 11 percent in those 80 years and over.*Ina study of American
men 60 years and over, the 1-year incidence rate of involuntary leakage was 20 percent
(weighted for nonresponders).?’ There are no data available on the incidence of the different
types of Ul or comparisons by racial/ethnic groups.

Progression and remission of Ul in community dwelling men. There is limited evidence
on the progression and remission of Ul in men. Evidence indicates that when men became
incontinent, they developed urge or other types of UI; those with urge UI alone either stayed as
urge UI or developed mixed UL In one study over a 10-year period, 3 percent of men without
either urgency or urgency with incontinence at baseline developed urge UI. There was a slight
nonsignificant decline in men with urge UI at baseline to have it at the 10-year followup (5
percent vs. 4 percent, respectively).”®

Epidemiology of Ul in Long-Term Care Settings

Overview. In contrast to community settings, there have been fewer epidemiological studies
on the prevalence, incidence, progression, and remission of Ul in LTC settings. Differences in
study populations, survey methodology, and definitions and measurement of UI affect the
variability in prevalence estimates. Also, the timing of the survey, e.g., at admission or at a later
date, also adds to the variability in estimates. More recent studies have relied on the bladder
continence item on the Minimum Data Set (MDS) to operationalize UI. Two studies report data
from the same cohort but derive slightly different estimates.”®'°® There are scarce data on the
severity and impact of UL

Prevalence of Ul in the LTC population. The majority of studies sample both men and
women ages 65 years and over residing in LTC facilities (Table 11). Although most studies
provide prevalence estimates by gender, some provided only a prevalence estimate that included
both men and women. For the combined group, prevalence estimates using varying definitions
(e.g., any daytime urinary incontinence, at least two episodes of urine loss in the past 2 weeks,
urine loss at least twice a month, or medical record or staff report of UI) ranges from 30-77
percent.”**>! Measuring UI with the MDS, prevalence estimates varied from 30 percent in a
large sample of 29,645 adults ages 20-109 years®' to 77 percent in a smaller sample of 380 adults
65 years and over.” In a recent population-based study involving 95,911 older nursing home
residents from eight southeastern states, the prevalence rate at admission was 65 percent.*>

The prevalence of Ul in female residents in LTC settings is estimated at between 60 and 78
percent.”**"*21% In one study using data from the National Nursing Home Survey, the
prevalence in women was estimated to be 74-85 percent.” However, in this same study when Ul
was identified from the medical record, the prevalence rate was <1 percent (1,366 per 100,000).
The prevalence of UI in men ranges from 23-72 percent.**>%3%164
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Prevalence rates increase with advancing age in both men and women.>*>° There is limited

data available on racial/ethnic differences in UI prevalence. Those studies available indicate
conflicting findings. In one large study involving nursing home residents from eight states, there
was a higher prevalence in Blacks (71 percent) compared to Whites (64 percent) at admission,
but after admission the prevalence rate was more similar (78 percent vs. 74 percent,
respectively.*

Incidence of Ul in LTC settings. Minimal data are available on the incidence of Ul in LTC
settings An early study involving 430 nursing home residents reported an incidence of 27 percent
2 months after admission and 19 percent at 1 year.'® This is consistent with a later study that
reported an incidence rate of 20 percent at 1 year.”® The incidence of daytime UI between 2
months and 1 year after admission was higher in males (46 percent) than in females (16
percent).'®

Progression and remission of Ul in LTC settings. Few studies have examined the
progression and remission of Ul in LTC settings in a way that can be easily interpreted.
Although there are no large changes documented, the evidence available suggests that Ul is a
dynamic condition that does change over time, including improvement. One large study
involving nursing home residents from eight states that examined Ul at admission and within a
4-year post-admission period reported a 0 percent progression rate.” In another study, the
remission rate at 1 year was reported to be 10 percent.”
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Table 1. Prevalence of Ul in community dwelling adults by age and race

g‘;:]hpol; Country Ages (years) Design Ul Definition R;:tgo(ﬂj)e Number Ul Prevalence (%)
Prevalence of Ul in Adults (Women and Men Combined)
Miles, 2001>% USA 65 years & Population-based mailed  Difficulty holding urine -- 2,660 14.1%
over survey
O’Brien, 1991% UK 35 years & Population-based mailed  Urine leakage twice or 79 5,661 1,109 mild incontinence
over survey more a month 784 regular
incontinence
Lagace, 1993%* USA 20 years & Cross-sectional survey Urine leakage over 86 2,830 33%
over using self-administered past 12 months
questionnaire
Nakanishi, 1997 Japan 65 years & Population-based survey  Urine leakage 95.4 1,473 9.8%
over with in-home interview
Damian, 1998°° Spain 65 years & Population-based survey  Current involuntary 71.2 589 15.5%
over with in-home interviews urine leakage
Roe, 20003 UK 18 years & Population-based mailed  Urine leakage ever 53 6,319 9%
over survey Regular Ul: Twice or
more a month
Liu, 2002% China 70 years & Population-based survey  Difficulty holding urine 53.4 2,087 17.4% Urge Ul
over with interview until getting to the toilet 4.4% Stress Ul
(urge Ul) or 20.6% Mixed Ul
accidentally passing
urine (stress Ul)
Adelmann, 2004%° USA 65 years & Population-based survey  Ever of current urine 59% with 910 22.3%
over with in-home interview leakage or trouble cooperation
holding urine in past 18  rate of 90%
months
Andersson, 2004°" Sweden 18-79 years Population-based mailed  Urine leakage at least 64.5% 9,836 19% any leakage
survey once a week or at any 7% weekly leakage
time
Bogner, 2004'% USA 50 years & Population-based survey  Urine loss or having 42.8% of 822 22.4% White
over with in-home interview trouble getting to the original 6.3% Black
bathroom on time sample
within past 12 months
McGrother, 2004 UK 40 years & Population-based mailed  Urine leakage either 60.2% 92,491 16.1%
over survey day or night
Stenzelius, 2004 Sweden 75 years & Population-based mailed  Difficulty controlling 50.3 4,227 39%
over survey urine during last 3

months
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Q;r;hp?; Country  Ages (years) Design Ul Definition jotzo(ﬂ/f)e NUmDEr ui prevalence (%)
Teunissen, 2004"""  Netherlands 60 years & Population-based mailed  Urine leakage twice or 88 5,748 19% (overall)
over survey more a month 14% 60-64 years
16% 65-69 years
20% 70-74 years
26% 75-79 years
33% =80 years
Anger, 2006° USA 60 years & Population-based survey  Difficulty controlling NA 9,965 17% extrapolated from
over using in-home interview bladder including U.S. population
leaking small amounts
of urine with coughing
or sneezing over past
12 months
Mardon, 2006°° USA 65 years & Population-based mailed  Urine leakage in past 6 76% 145,765 37.3%
over survey months 31.9% 65-69 years
34.0% 70-74 years
37.9% 75-79 years
41.1% 80-84 years
45.6% 85-90 years
49.3% 90-94 years
54.3% =age 95 years
30.6% Hispanics
37.9% Non-Hispanics
38.7% American
Indians
31.6% Asians
30.3% African
Americans
38.3% Whites
31.2% Other
Prevalence of Ul in Women
Herzog, 1990* USA 60 years & Population-based mailed  # days of urine lost in 66-72 1,154 37.7
over survey past 12 months
Lagro-Janssen, Netherlands 50-65 years Population-based survey  Urine leakage more 60 1,442 22.5
1990 with in-home interview than twice a month
Molander, 1990 Sweden 65-84 years Population-based mailed  Based on ICS definition 701 4,206 16.9
survey
Roe, 2000 UK 18 years and  Population-based mailed  Ever experienced urine 53 (male 2,699 11.3
over survey leakage and female
combined)
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Q;r;hp?; Country  Ages (years) Design Ul Definition jotzo(ﬂ/f)e NUmDEr ui prevalence (%)
Burgio, 19914 USA 42-51 years Cross-sectional survey Urine leakage at least 60 541 58.4 at some time
with clinic and in home monthly 30.7 on regular basis
interviews
Kok, 1992 Netherlands 60 years & Population-based mailed  Urine leakage twice or 69 719 23.5 (weighted mean)
over survey more a week 20.0 60-64 years
19.0 65-69 years
16.8 70-74 years
22.7 75-79 years
26.5 80-84
30.8 85-89 years
28.4 >90 years
O’Brien, 1993* UK 35 years & Population-based mailed  Urine leakage twice or 79 (women 3,165 16.3 (overall)
over survey more a month and men 16.1 35-44 years
combined) 16.6 45-54 years
16.7 55-64 years
14.1 65-74 years
18.0 =75 years
Rekers, 1992* Netherlands 35-79 years Population-based mailed  Urine leakage 68% 1,299 26.5 overall
survey occurring at least 5.9 daily
weekly
Brockelhurst, UK 30 years & Cross sectional survey Ever have a bladder Not reported 2,224 14% were or had Ul
1993 over with in-home interviews problems, e.g., leaking, 9.3% in past year
wet pants, damp pants 7.5% in previous 2
months
Lagace, 1993% USA 20 years & Cross sectional survey Urine leakage in past 86 826 43
over with self-administered 12 months
questionnaire
Milsom, 1993% Sweden 7 birth cohorts  Population-based mailed  Not provided but based 74.6 7,459 16.8
1900-1940 survey ICS definition
Mommsen, 1994°" Denmark 30-59 years Population-based mailed  Urine leakage over 85 2,589 17
survey past year
Seim, 1995* Norway 20 years & Population-based mailed  Any frequency or 77 1,820 29
over survey amount of urine
leakage
Wetle, 1995 USA 65 years & Population-based survey  Difficulty holding urine 85 2,360 44
over with in-home interview
Brown, 1996%° USA 70 years & Cross-sectional survey Urine loss during past -- 7,949 41
over with self-administered 12 months
questionnaire
Bogren, 1997%' Sweden 65 years & Population-based mailed  Involuntary urine loss 92 225 28
older survey
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Q;r;hp?; Country  Ages (years) Design Ul Definition jotzo(ﬂ/f)e NUmDEr ui prevalence (%)
Brieger, 1997°%° Hong Kong Mean age 45  Population-based Involuntary urine loss 43 1,054 13
(SD 15) telephone survey which is either socially
or hygienically
unacceptable
Nakanishi, 1997 Japan 65 years & Population-based with in-  Urine leakage 954 1,405 9.8
over home interviews (women
not
specified)
Samuelsson, Sweden 20-59 years Cross-sectional mailed Involuntary urine loss 77 491 27.7
1997% survey
Thom, 1997°° USA 60 years & Population-based mailed At least one episode of 74.7 939 72.6
over survey urinary incontinence in
past year or having
sought treatment
Thom, 1997°° USA 65 years & Population-based using Ul diagnosis in medical -- 3,004 6.9% all ages
over medical record and record 4.2% 65-74 years
hospital records 7.3% 75-79 years
9.4% 80+ years
Damian, 1998%° Spain 65years &  Population-based survey  Difficulty controlling 71.2 (men 589 (men  64.2 (women)
over with in-home interviews urine or urine escaping and women and
combined) women
combined)
Holtedahl, 1998° Norway 50-74 years Population-based survey  Any urine leakage, 72.6 507 47.3% any leakage (all

with clinic interview

regular leakage with or
without objective
demonstration (=2
episodes/month); and
regular incontinence,
ICS definition fulfilled

ages)

42.7% 50-54
55.1% 55-59
44.8% 60-64 years
39.0% 65-69
56.1% 70-74 years

30.6% regular Ul with
or without objective
demonstration

28.2% 50-54 years
29.9% 55-59 years
35.2% 60-64 years
24.4% 65-69 years
35.4% 70-74 years
18.9% regular Ul, ICS
definition

16.0% 50-54 years
20.6% 55-59 years
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r:]hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
22.9% 60-64 years
17.1% 65-69 years
18.3% 70-74 years
Chiarelli, 1999% Australia 18-23 years Population-based mailed  Urine leakage in past 48% 18-23 14,761 12.8 18-23 years
45-50 years survey year years 14,070 36.1% 45-50 years
70-75 years 54% 45-50 12,893 35.0% 70-75 years
years
41% 70-75
years
Dolan, 1999%° Ireland 35-74 years Population-based mailed  Urine loss 66 689 58
survey
Foldspang, 1999% Denmark 20-59 years Population-based mailed  Urine leakage in past 75.5 4,710 17.7 overall
survey year 9.6 20-29 years
32.4 50-59 years
Fultz, 19995 USA 70 years & Prospective cohort with Urine loss in past 12 -- 3,385 23.0% White
over in-person and telephone months White 16.2% Black
interviews 606 Black
Hagglund, 1999%° Sweden 18-70 years Population-based mailed Involuntary urine loss 88 14,761 26 overall
survey at present time 12% 18-30 years
20% 31-40 years
32% 41-50 years
36% 51-60 years
28% 61-70 years
Kuh, 1999"° UK 48 years Prospective cohort Urine leakage over 93 1,378 55
mailed survey past year
Palmer, 1999°% USA 18 years &  Cross-sectional mailed Monthly urine leakage 57% 1,113 21%
over survey
Roe, 1999°* UK 18 years &  Population-based mailed  Urine leakage at least 52.4% 3,356 11.3%
over survey twice a month
Stenberg, 1999"" Sweden 71 and 81 Population-based mailed ~ SUI, UUI, or MUI 87 (71 2,245 46 (71 years)
years survey years) 1,084 (71 45 (81 years)
62 (81 years)
years) 611 (81
years)
Swinthinbank, UK 19 years & Cross-sectional mailed Any urine leakage in 80 2,075 69
1999”7 over survey past month; also ICS 30 (ICS definition)

definition of Ul
interfering with social
life or causing a
hygienic problem

55 19-39 years
76 40-59 years
71 60-79 years
76 80+ years
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Q;r;hp?; Country  Ages (years) Design Ul Definition jotzo(ﬂ/f)e NUmDEr ui prevalence (%)
Bortolotti, 200072 Italy 40 years & Population-based Urine leakage during >99 2,767 11.4 overall
over telephone survey past year 7.2 40-50 years
11.8 51-60 years
9.5 61-70 years
15.9 >70 years
Hannestad, 2000%° Norway 20 years & Population-based mailed  Any urine leakage 80 27,936 25 overall
over survey 10% 20-24 years
14% 25-29 years
18% 30-34 years
21% 35-39 years
24% 40-44 years
28% 45-49 years
30% 50-54 years
28% 54-59 years
26% 60-64 years
27% 65-69 years
30% 70-74 years
34% 75-79 years
35% 80-84 years
35% 85-89 years
40% 90+ years
Iglesias, 20007° Spain 65 years & Population-based survey  Involuntary urine loss 95 486 42
over with in-home-interview or wet underwear,
clothes or bedclothes
MacLennan, 2000" New 15 years & Population-based survey  Urine leakage within 51.3 1.546 35.3
Zealand over with in-home interview past year
Temml, 20007° Austria 20 years & Cross-sectional survey Involuntary urine loss Not reported 1,262 26.3 overall
over with self-administered within past 4 weeks 4.1 20-39 years
questionnaire 10.8 30-39 years
22.9 40-49 years
34.9 50-59 years
36.9 60-69 years
36.0 70+ years
Tseng, 2000"° Taiwan 65 years & Population-based with in-  Involuntary urine loss 80 256 28
over home interview in daily life
Ueda, 20007 Japan 40 years & Population-based mailed  Any urine leakage 52.5 (women 968 53.7
over survey and men
combined)
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Q;r;hp?; Country  Ages (years) Design Ul Definition jotzo(ﬂ/f)e NUmDEr ui prevalence (%)
Maggi, 2001°" Italy 65 years & Population-based survey  Involuntary urine 89 1,531 22 (overall)
over with in-home interview leakage ever 16.4 65-69 years
17.8 70-74 years
24.8 75-79 years
23.9 80-84 years
34.7 =290+ years
Muscatello, 2001%* Australia 41 years & Population-based SUl or UUI during past 68 262 61
over computer-assisted month
telephone survey
Schmidbauer, Austria 20 years & Cross-sectional with self-  Urine leakage during - 1,262 26.3
2001% over administered past 4 weeks
questionnaire and clinical
assessment
Stoddart, 2001%2 UK 65 years & Population-based mailed  Urine leakage in past 79 740 31 overall
over survey month 29 65-69 years
22 70-74 years
31 75-79 years
42 280 years
Bogner, 2002% USA 50-96 years Population-based mailed  Losing urine or having 95 502 25.3
survey trouble getting to
bathroom in past 12
months (ever)
Buchsbaum, USA 39-91 years Cross-sectional survey Current report of urine 78.4 149 49.7
2002 with self-administered leakage
questionnaire
Finkelstein, 2002%° Canada 30 years & Population-based mailed  Self-report or urinary 93.6 29,520 2.5 per 100 for overall
older survey incontinence women (weighted
diagnosed by a health estimated)
professional 0.6 30-39 years
1.6 40-49 years
2.1 50-59 years
3.9 60-69 years
6.8 70-79 years
11.1 80+ years
Fitzgerald, 2002™° USA 16-69 years Cross-sectional mailed Urine loss when not 54% 269 29% monthly Ul

survey

able to get to toilet in
time, when asleep, or
when laughed,

coughed, or sneezed

88% White

11% Asian/Native
American/Other
<1% Black
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r:]hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
Landi, 2002% Italy 65 years & Population-based survey  Any involuntary urine 97.2 2,658 63
older using Minimum Data Set  loss regardless of
for Home Care (MDS- amount 22 times/week
HC)
Langa, 2002°% USA 70 years &  Population-based survey  Urine loss during past - 5,188 24%
over with in-person interviews 12 months
Peyrat, 2002% France 20-62 years Cross-sectional survey Current report of urine 60.7 1,700 27.5 (overall)
with self-administered leakage 6% <25 years
questionnaire 18.2% 25-39 years
38.0% 40-55 years
47% >55 years
Sampselle, 2002% USA (7 42-52 years Population-based mailed  Urine leakage during - 3,302 56.9% (overall)
cities) survey past year 60.0% White
49.5% Black
50.2% Chinese
41.4% Hispanic
52.9% Japanese
Sze, 2002% USA 15-91 years Cross-sectional survey Urine loss with exertion  Not reported 2,370 41% White
with self-administered or urgency or use of 31% Black
questionnaire pad or protected 30% Hispanic
undergarment because
of urine loss with
exertion
Van Oyen, 2002% Belgium 15 years & Population-based survey  Loss of occurring 60 3,804 4.6% (overall--weighted
over with in-home interview bladder control estimate)
sometimes 0.2 % 15-24 years
1.8% 25-34 years
2.3% 35-44 years
3.8% 45-54 years
8.6% 55-64 years
11.7% 65-74 years
21.0% 75+ years
Araki, 20037 Japan 40-92 years  Cross-sectional Amount of urine 46% 245 40
outpatient survey leakage (men and
women
combined)
Espino, 2003""° USA 65 years & Population-based survey  Urine loss during past 90.5 1,589 15% Mexican
over with in-home interview 12 months Americans
Eva, 2003% Sweden 40-60 years Population-based mailed  Urine leakage weekly 67 1,336 9% age 40

survey

or more

19% age 60
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r:]hpol; Country Ages (years) Design Ul Definition RRest%o(rg/j)e Number Ul Prevalence (%)
Grodstein, 2003'% USA 50-75years  Prospective cohort with Urine loss during past - 83,168 17.7%
mailed survey 12 months 17.9% White
9.6% Black
15.6% Hispanic
12.5% Asian
Hunskaar, 2004'"? France, 18 years & Cross-sectional mailed Any urine leakage 58.1 5,976 35% (overall)
Germany, over survey 23% Spain
Spain, UK 44% France
41% Germany
42% UK
Hvidman, 2003% Denmark 20-59 years Population-based mailed  Urine leakage the 60.3 2,158 18.3
survey preceding day
Landi, 2003%" Italy 65 years & Population-based survey  Any involuntary urine -- 3,194 52
over using Minimum Data Set  loss regardless of
for Home Care amount 22 times/week
Miller, 2003'%° Australia 21-26 years Population-based mailed  Urine leakage in past 50% 23-26 934 89% overall
48-53 years survey month years 77.4% 23-26 years
73-79 years 83% 48-53 95.4% 48-53 years
years 95.0% 73-79 years
80% 73-79
years
Nuotio, 2003'%¢ Finland 70 years & Population-based survey SUI or UUI 93 227 59 with any type of Ul
over using interviews
Rortveit, 2003 Norway 20-64 years Population-based mailed  Any involuntary urine 80 27,936 20.7
survey loss
Adelmann, 2004%° USA 65 years & Population-based with in-  Positive response to 59 (women 308 45% ever/current Ul
over home interviews one of 6 questions: and men 49% White
trouble holding urine or  combined) 43% Black

leaking urine; losing
urine when one
coughs, sneezes,
laughs, or with physical
activity; losing urine on
the way to the
bathroom; frequently
losing small amounts of
urine; other kinds of
urinary accidents; and
ever having urinary
accidents; or
involuntary urine loss

31.9% Other

25.5% Ul in past week
28.7% White
22.4% Black
16.4% Other

Ever/current Ul by age:
37.4% 65-74 years

overall including 39.1%
Whites, 36.4% Blacks,

47.7% T75-84 years,
including 53.1% Whites,
50.0% Blacks

62.1% 85+ years
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Author
Sample

Country

Ages (years)

Design

Response

Ul Definition Rate (%)

Number

Ul Prevalence (%)

overall; 53.1% Whites,
71.4% Blacks

Ul in past week by age:
20.4% 65-74 years
overall including 22.9%
Whites, 16.7% Blacks,

27.6% 75-84 years:
including 23.3% Whites,
29.4% Blacks

36.3% 85+ years:
37.7% Whites, 42.9%
Blacks

Medically-detected Ul
23.8%

Andersson, 2004°"

Sweden

18-79 years

Population-based mailed
survey

Urine leakage at any
time or at least weekly

64.5 (men
and women
combined)

7,680
surveyed;
response

not
provided

11% weekly

3% 18-34 years
10% 35-49 years
13% 50-64 years
21% 65-79 years

27% at any time

10% 18-34 years
26% 35-49 years
37% 50-64 years
39% 65-79 years

Bogner, 2004'%°

USA

50 years and
older

Population-based mailed
survey

Difficulty losing urine or 95
having trouble getting

to bathroom in time

(ever)

502

19.8%
22.4% White
13% Black

HoIro{yd-Leduc,
2004™3

USA

70 years &
over years

Population-based survey
using telephone and in-
home interviews

Any amount of urine 87.4
loss during past 12

months

5,913

18.5

Hunskaar, 20042

France,
Germany,
UK, Spain

18 years and
over

Cross-sectional mailed
survey

Based on ICS definition
using symptoms in past
30 days

60 France
59 Germany
64 Spain
45 UK

3,881
3,824
6,444
2,931

44% France
41% Germany
23% Spain
42% UK
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r;hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
Jackson, 2004'% USA 70-79 years  Prospective cohort with Urine leakage during 98.4% of 1,584 46%
mailed self-administered past 12 months those who
questionnaire answered
incontinence
questions at
baseline
interview
Lagergren, 2004'™® Sweden 65years &  Population-based survey  Urine loss during the 50-74 4,465 14
over with self-administered past 12 months with at depending
questionnaires and clinic  least one episode in on region
examinations past month
MacLennan, 2000” Australia 15-97 years Population-based with in-  Stress or urge Ul 73.3% 1,546 35.3
home interviews
McGrother, 2004%° UK 40 years & Population-based mailed  Urine loss with 60.2 50,002 Of those with Ul:
over survey categorical scale 3.5% profound
determined for 11.8% severe
frequency and volume 7.3% moderate
of loss 11.6% minimal
Dstbye, 2004™° Canada 65 years & Population-based mailed  Ever lose bladder -- 5,322 19% (overall)
over survey control or pass water 14.2% 65-68 years
15.9% 70-74 years
19.7% 75-79 years
25.0% 80-84 years
24.6% 85-89 years
29.0% 90+ years
Ozerdogan, Turkey 20 years & Cross-sectional mailed Urine loss at least -- 3,259 25.8%
2004'"° over survey twice a month or more
Stenzelius, 2004 ' Sweden 75 & over Population-based mailed  Difficulty controlling 61.6 2,636 416
survey urine during last 3
months
Teunissen, 2004"""  Netherlands 60 years & Population-based mailed  Involuntary urine loss 88 3,159 29% (overall)
over survey twice or more a month 22% 60-64 years
26% 65-69 years
29% 70-74 years
36% 75-79 years
38% =80 years
Vandoninck, Netherlands 29-79 years Population-based mailed  Ever have involuntary 73 1,071 40%
2004'% survey urine loss
Bradley, 2005'%® USA 57-84 years Prospective cohort using  Urine leakage in past 3 88 297 85.2% (ever)

self-administered
questionnaire

months
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r;hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
Jackson, 2005'%° USA 55-75years  Population-based with Any urine leakage - 1,017 60% past month
clinic interviews during past month 8% severe Ul
Kocak, 2005'%" Turkey 18 years & Population-based survey  SUI, UUI, or MUI 98.8 1,012 23.9%
over with in-home interview
Lewis, 2005°™° ISA 50-69 years  Population-based Urine lost during past - 10,678  21.7%
telephone or in-person 12 months 57% mild Ul
interviews 43% severe Ul
Lifford, 2005'* USA 50-75years  Prospective cohort with Urine loss at least Not reported 81,845 17.4%
mailed questionnaire weekly
Melville, 2005 ' USA 30-90 years  Cross-sectional mailed Urine leakage at least 64 3,536 42%
survey monthly
Nygaard, 2005">° USA 18-60 years  Cross-sectional mailed Any leakage in 68 2,210 38.6%
survey previous 30 days
Oskay, 2005’ Turkey 50 years & Cross-sectional mailed Involuntary urine loss Not reported 500 68.8%
over survey either stress, urge, or
mixed incontinence
Rohr, 20053 Denmark 45-68 years Population-based survey  Leaking urine >1 91 5,795 32.6%
with in-home interview time/month with either 20.1%: <60 years
physical exertion 29.8%: 60-80 years
strong urgency, or both 43.7%: 280 years
Ruff, 2005'%° USA 19-82 years Cross-sectional survey Urine leakage or losing 47 233 37.6% African
with self-administered control of urination American
questionnaire
Swanson, 2005'%3 Canada 45 years & Cross-sectional mailed Urine loss when 61.1 606 51.3%
over survey coughing, laughing, or 51.7% 45-50 years
with activity or before 59.3% 51-55 years
reaching toilet 55.9% 56-60 years
50.8% 61-65 years
52.2% 66-70 years
43.6% 71-75 years
45.0% 76-80 years
48.6% >81 years
Teleman, 2005™" Sweden 55-64 years  Population-based survey  Urinary leakage which 89% 6,917 32%
with self-administered causes a social and/or
guestionnaire hygienic problem
Anger, 2006° USA 60 years & Population-based mailed  Difficulty controlling Not reported 9,965 38%
over survey bladder including 41% non-Hispanic White

leaking small amounts
of urine with coughing
and sneezing

20% non-Hispanic Black
36% Mexican-American
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r:]hpol; Country Ages (years) Design Ul Definition RRest%o(rg/j)e Number Ul Prevalence (%)
Brown, 2006'° USA 60 years & Population-based survey ~ Weekly or more NA 1.461 16.8% normal glucose
over with in-home interview frequent urine leakage 1,051 33.4% impaired fasting
and physical examination  over past 12 months normal glucose
glucose 35.4% diabetics
164
impaired
fasting
glucose
246
diabetes
Danforth, 2006"® USA (14 Mean age Prospective cohort with Urine loss at least once 82.3 83,355 43% Overall
states) 44.8 mailed survey a month or more during 44% White
past 12 months 36% Black
45% Hispanic
86% Asian
Irwin, 2006 '° Canada, 18 years & Population-based survey  Frequency of urine 33% 1,675 13.1%
Germany, over using computer-assisted leakage (women and 7.3% [6.5-8.1]1 <39
Italy, telephone interview men years
Sweden, combined) 13.7% [12.6-14.9] 40-49
and UK years
19.3% [17.9-20.7] 260
years
Jackson, 2006'* USA 55-75years  Population-based survey  Accidental urine 26% 1,107 66%
with clinic interview leakage during past 8% severe incontinence
year
Mardon, 2006%° USA 65 years and  Population-based mailed  Urine leakage in past 6 67% 86,708 43.6%
over survey months
Tannebaum, Canada 55 years & Population-based mailed ICI questionnaire 47% 2,361 39%
200642 over survey
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘;r:]hpol; Country Ages (years) Design Ul Definition RRest%o(rg/j)e Number Ul Prevalence (%)
Thom, 2006 USA 40-69 years  Population-based survey At least 1 self-reported 65.1% 2,109 Age-adjusted
with self-administered episode of urine loss prevalence in past year
questionnaire and in- (OR, 95% CI)
person interview White: 73.3, 71.4-75.2
Hispanic: 74.8, 73.0-
76.7
Black: 64.8, 62.8-66.9
Asian: 68.8, 66.9-70.8
Age-adjusted prevalence
in last week
White: 27.2%
Hispanic: 33.1%
Black: 23%
Asian: 18.5%
Wehrberger, Austria 20-84 years Prospective cohort Urine loss during past 47.7% 441 32%
2006"% mailed survey 4 weeks
Harris, 2007 '4° USA 30-79 years Population-based survey ~ Weekly urine leakage 63 331 10.3%
with in-home interview
Huang, 2007 USA 65 years & Prospective cohort with Urine leakage in past NA 6,361 53%
over mailed survey 12 months
Huang, 2007’ USA 40-69 years Population-based mailed ~ Weekly or daily urine -- 1,349 White: 17.8% weekly,
survey leakage 13.0% daily
Asian: 10.6% weekly,
7.8% daily
Kinchen, 200748 USA 21-75years  Population-based mailed  Urine leakage in the 497 3,344 44%
survey or telephone past 7 days 34.3% <50 years
interview 50.4% 50-64 years
51.8% 65+ years
Waetjen, 2007 '*° USA 40-55 years  Prospective cohort with Urine loss during past - 3,302 46.7% monthly loss
mailed survey year 15.3% weekly loss
Prevalence of Ul in Men
Herzog, 1990% USA 60 years & Population-based mailed  Urine loss in past 12 66-72% 802 18.9
over survey months check
O’Brien, 1991% UK 35 years & Population-based mailed  Urine leakage at least 79 (men and 2,496 7.4 (overall)
over survey twice a month women 2.4 35-44 years
combined) 5.5 45-54 years

5.7 55-64 years
12.1 65-74 years
15.4 275 years
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Author
Sample

Country Ages (years)

Design

Ul Definition

Response
Rate (%)

Number

Ul Prevalence (%)

Brocklehurst,
1993%

UK 30 years &
over

Population-based survey

with in-home interview

Ever have a bladder
problem, e.g., leaking,
wet pants, damp pants

Not reported

1,883

3.8 (past year)
2.8 (past 2 months)

Lagace, 1993%*

USA 20 years &

over

Cross-sectional survey
with self-administered
questionnaire

Urine leakage in past
12 months

86 (men and
women
combined)

104

11

Malmsten, 1997°%

Belgium 45 years &
over (7 birth

cohorts)

Population-based with
self-administered
questionnaire

Urine leakage when
arriving too late to the
toilet, when laughing or
coughing too much,
continuously losing
some urine, or losing
some urine after
micturition

74.2 overall
72.2 age 45
74.2 age 50
74.3 age 55
78.5 age 60
79.6 age 65
80.0 age 70
77.9 age 75
70.5 age
85-89

69.0 age
90+

10,458

Daily Ul:

64.1 overall
44.0 age 45
62.5 age 50
52.0 age 55
46.3 age 60
58.1 age 65
64.4 age 70
60.0 age 75
58.9 age 80
71.7 ages 85-89
79.0 age 90+

Weekly Ul:
8.2% overall
10.0 age 45
9.4 age 50
12.0 age 55
14.6 age 60
14.0 age 65
13.3 age 70
8.0 age 75
8.9 age 80
5.2 ages 85-89
3.7 age 90+

Monthly Ul:
15.1 overall
30.0 age 45
12.5 age 50
24.0 age 55
17.1 age 60
18.6 age 65
13.3 age 70
18.0 age 75
23.2 age 80
10.7 ages 85-89
7.4 age 90+
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘;r:]hpol; Country Ages (years) Design Ul Definition RRest%o(rg/j)e Number Ul Prevalence (%)
Bogren, 1997°" Sweden 65 years & Population-based mailed  Involuntary urine loss 92% 233 29
over survey
Schulman, 1997°%%" Belgium 30 years & Population-based mailed  Urine leakage when 89% 2,499 5.2 overall
over survey arriving too late to the Men and 0.8 30-34 years
toilet, when laughing or women 2.6 35-39 years
coughing too much, combined 2.0 40-44 years
continuously losing 2.3 45-49 years
some urine, or losing 4.9 50-54 years
some urine after 4.9 55-59 years
micturition 5.5 60-64 years
8.5 65-69 years
13.8 70+ years
Thom, 1997°° USA 65 years & Population-based using Ul diagnosis in medical -- 2,982 5.3% all ages
over medical record and record 2.8% 65-74 years
hospital records 5.6% 75-79 years
7.6% 80+ years
Damian, 1998°° Spain 65 years & Population-based survey  Current involuntary 71.2 (men 582 (men  35.8 (men only)
over with in-home interview urine leakage and women and
combined women)
Koyama, 1998°%° Japan 66 years & Population-based survey  Involuntary urine - 856 4.7%
over with self-administered leakage—ever
questionnaire
Roe, 1999°% UK 18 years &  Population-based mailed  Urine leakage at least 52.4% 2,681 5.3%
over survey twice a month
Bortolotti, 200072 Italy 50 years & Population-based survey  Urine leakage in past 2,721 3.4 in past year (overall)
over with telephone interviews  year telephone 2.0 51-60 years
and nested case-control interviews 2.6 61-70 years
with in-home interviews 64 home 6.6 70+ years
interviews
MacLennan, 2000’ Australia 15-97 years Population-based with in-  Stress or urge Ul 73.3% 1,464 4.4%
home interviews
Smoger, 2000'®" USA 25-93 years  Cross-sectional survey Urine loss in past 12 85% 840 32.3 (overall)

with in-home interview

months

32 White
33.1 Black
36.4 Other

25.4 <40 years
30.9 41-50 years
31.4 51-60 years
36.3 61-70 years
33.2 71-80 years
20.0 >80 years
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r;hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
Temml, 2000”° Austria 20 years & Cross-sectional survey Involuntary urine loss Not reported 332 5.0 overall
over with self-administered within past 4 weeks 1.7 20-39 years
questionnaire 2.7 30-39 years
3.9 40-49 years
3.7 50-59 years
7.6 60-69 years
11.5 70+ years
Ueda, 20007 Japan 40 years & Population-based mailed  Urine leakage 52.5% (men 818 2 40-59 years
over survey and women 4 60-69 years
combined) 4 70 + years
Maggi, 2001%" Italy 65 years & Population-based survey  Involuntary urine 89 867 11.5 (overall)
over with in-home interview leakage ever 4.6 65-69 years
12.6 70-74 years
12.3 75-79 years
22.2 80-84 years
23.6 290 years
Stoddart, 2001% UK 65 years & Population-based mailed  Urine leakage in past 79% 781 23 (overall)
over survey month 12 65-69 years
21 70-74 years
22 75-79 years
34 >80 years
Bogner, 2002% USA 50-96 years Population-based mailed  Losing urine or having 95% 279 10.8
survey trouble getting to
bathroom in past 12
months
Finkelstein 2002°%¢ Canada 30 years & Population-based mailed  Self-report of urinary 93.6% 25,400 1.4 per 100 for overall
over survey incontinence (weighted estimate)
diagnosed by a health 0.2 30-39 years
professional 0.4 40-49 years
1.1 50-59 years
2.7 60-69 years
5.7 70-79 years
6.4 80+ years
Langa, 2002°% USA 70 years &  Population-based survey  Urine loss during past - 2,255 13%
over with in-person interviews 12 months
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Author

Sample Country

Ages (years)

Design

Ul Definition

Response
Rate (%)

Number

Ul Prevalence (%)

Van Oyen, 2002% Belgium

15 years &
over

Population-based survey
with in-home interview

Loss of occurring
bladder control
sometimes

60

3,462

1.4% (weighted
estimate)

0.1 % 15-24 years
0% 25-34 years
0.6% 35-44 years
0.9% 45-54 years
2.7% 55-64 years
5.2% 65-74 years
13.3% 75+ years

Araki, 2003 Japan

40-92 years

Cross-sectional
outpatient survey

Amount of urine
leakage

46%
Men and
women

combined

305

24

France,
Netherlands,
South Korea,

and UK

Boyle, 2003°%°

40-79 years

Population-based with in-
person interview

Current urine leakage

Not reported

4,979

7.3% France
16.2% Netherlands
4.3% South Korea
14.4% UK

By age:

France:

5.2% 40-49 years,
9.2% 60-69 years
Netherlands:

12.7% 40-49 years,
22.6% 60-69 years
South Korea:

1.9% 40-49 years,
8.0% 60-69 years
UK:

14.4% 40-49 years,
13.7% 60-69 years

Landi, 2003% Italy

65 years &
over

Population-based survey
using Minimum Data Set
for Home Care

Any involuntary urine

loss regardless of

amount =2 times/week

2,178
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘;r:]hpol; Country Ages (years) Design Ul Definition RRest%o(rg/j)e Number Ul Prevalence (%)
Adelmann, 2004%° USA 65 years & Population-based survey  Positive response to 59% (men 163 By self report:
over with in-home interview one of 6 questions: and women 25.8 (ever/current)
trouble holding urine or combined) 11.7 (past week)
leaking urine; losing 13.6 (medically-
urine when one detected)
coughs, sneezes,
laughs, or with physical
activity; losing urine on
the way to the
bathroom; frequently
losing small amounts of
urine; other kinds of
urinary accidents; and
ever having urinary
accidents; or
involuntary urine loss
Andersson, 2004°" Sweden 18-79 years Population-based mailed  Any urine leakage or 64.5% (men 7,680 3% (weekly)
survey urine leakage at least and women surveyed; 1% 18-34 years
once a week combined) response 2% 35-49 years
not 3% 50-64 years
provided 8% 65-79 years
10% (any time)
3% 18-34 years
6% 35-49 years
13% 50-64 years
21% 65-79 years
Haltbakk, 200458 Norway 39-91 years Cross-sectional mailed Any involuntary urine 78% 612 37
survey of men with BPH leakage
diagnosis
HoIro1yd-Leduc, USA 69-103 years  Population-based survey  Any amount of urine 87.4% (men 1,041 8.5
200413 with in-home interview loss during past 12 and women
months combined)
Lagergren, 2004'"® Sweden 65 years & Population-based survey  Urine loss during the 50-74 3,053 8.5
over with self-administered past 12 months with at depending
questionnaires and clinic  least one episode in on region

examinations

past month
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Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

é‘:r;hpol; Country Ages (years) Design Ul Definition R;;&o(rg/:)e Number Ul Prevalence (%)
Jstbye, 200470 Canada 65 years & Population-based mailed  Ever lose bladder -- 3,574 9% (overall)
over survey control or pass water 6.3% 65-68 years
7.2% 70-74 years
9% 75-79 years
11.2% 80-84 years
16.6% 85-89 years
16.9% 90+ years
Teunissen, Netherlands 60 years & Population-based mailed  Involuntary urine loss 88 2,589 9% (overall)
2004""" over survey twice a month or more 5% 65-69 years
6% 65-69 years
8% 70-74 years
14% 75-79 years
21% 280 years
Anger, 2006° USA 60 years & Population-based survey  Difficulty controlling NA Not 17
over with in-home interview bladder, including small reported Weighted estimates
amounts Of urine loss 21 (Non-HispaniC
with coughing or Blacks)
sheezing over past 12 16 (Non-Hispanic
months Whites)
14% (Mexican
Americans)
Irwin, 2006 '° Canada, 18 years & Population-based Frequency of urine 33% Not 5.4
Germany, over computer-assisted leakage men and reported
Italy, telephone interview women
Sweden, combined
UK
Lewinshtein, Canada 33-80 years Cross-sectional survey Frequency of urine Not reported 366 10
20068 using self-administered leakage over past 4
questionnaire weeks
Mardon, 2006%° USA 65 years & Random sample of Urine leakage in past 6 67% 88,708  27.9 (overall)
over Medicare enrollees months (men and 30.6% Hispanics
women 37.9% Non-Hispanics
combined) 38.7% American Indians

31.6% Asians
30.3% African Americans
38.3% Whites
31.2% Other




Table 1. Prevalence of Ul in community dwelling adults by age and race (continued)

Author : N Response Number o
Sample Country  Ages (years) Design Ul Definition Rate (%) Ul Prevalence (%)
Diokno, 2007°%° USA 18 years & Population-based mailed Urine leakage in past - 21,590 12.7 (overall)

over survey 30 days

7.3% 18-24 years
7.2% 35-44 years
11.0% 45-54 years
15.6% 55-64 years
23.8% 65-74 years
30.2% 75+ years
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Table 2. Pooled prevalence of Ul in women by time of occurrence (random effects model, statistical test for between studies heterogeneity significant
for all estimates)

Ever In the Past Month In the Past Year
Age Prevalence Prevalence Prevalence
(95% CI) (95% CI) (95% CI)

19-44 17 studies 21.3 5 studies 25.2 2 studies 13.37
Samuelsson, 1997% (16.3;26.2)  Hagglund, 1999%° (21.7;28.7) Foldspant, 1999% (9.61; 17.13)
Foldspang, 1999% us* Temml, 2000”° us* Chiarelli, 1999
Hannestad, 2000%° 28 (27.8;28.) Peyrat, 2002% 30 (0; 59)

Peyrat, 2002°° Miller, 2003'%
Van der Vaart, 2002°’ Nygaard, 2005"*°
Van Oyen, 2002%

Chen, 2003%

Rortveit, 2003%

Chen, 2003’

Miller, 2003'*

Parazzini, 200308

Mawajdeh, 2003'%

Andersson, 2004%

Schytt, 2004

Nygaard, 2005'*

Rohr, 2005 "%

Irwin, 2006'4°

Melville, 2005 '%**

45-64 45 studies 34.1 7 studies 401 11 studies 354
Rekers, 1992*' (29.6; 38.5)  Hagglund, 1999°%° (36.7; 43.5) Mommsen, 1994°' (31.6; 39.2)
Burgio. 1001** us* Temml, 20007 us* Lagace, 1993%* us*
Seim, 1995* 43.2 Swithinbank, 1999”7 443 Foldspang, 1999% 37.6
Mommsen, 1994°’ (37.1;49.3)  Schmidbauer, 2001%®*  (31.7;56.7)  Chiarelli, 1999% (33.3; 41.9)

Brocklehurst, 1993%
Samuelsson, 1997%
Bogren, 1997%"
Dolan, 1999%

Kuh, 19997°

Moller, 200073
Ueda, 2000
Temml, 20007
Swithinbank, 1999”7
Alling Moller, 20007
Hannestad, 2000%°
Muscatello, 20013
Peyrat, 2002%°

Van der Vaart, 2002%’

Peyrat, 2002%°
Miller, 2003
Hunskaar, 2004""2

Kuh, 19997°
Bortolotti, 200072
MacLennan, 2000”
Sampselle, 20027
Grodstein, 20039+
Danforth, 20068
Waetjen, 200749
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Table 2. Pooled prevalence of Ul in women by time of occurrence (random effects model, statistical test for between studies heterogeneity significant

for all estimates) (continued)

Age

Ever
Prevalence
(95% CI)

In the Past Month
Prevalence
(95% CI)

In the Past Year

Prevalence
(95% CI)

Sze, 20025

Van Oyen, 2002%
Chen. 2003%
Stewart, 2003'%%*
Miller, 2003'%
Parazzini, 200
Hunskaar, 2004""2
McGrother, 2004
Andersson, 2004%
Ozerdogan, 2004'®
Corcos, 2004
Vandoninck, 2004 '%
Melville, 200524+
Ruff, 2005'2%*

Kocak, 2005 "%
Tegerstedt, 2005'%°
Teleman, 2005™"
Fritel, 2005 "%
Goldberg, 2005'%*
Thom, 20067
Wehrberger, 20063
Lukacz, 20064+
Swanson, 200543
Irwin, 2006'%°
Waetjen, 2007 4%+
Kinchen, 200748+

108
3

65+

40 studies 35.1
Molander, 1990* (33.9; 36.2)
Wetle, 1995%+ us*
Milsom, 1993% 35.8
Nygaard, 1996 (30.7; 40.9)
Nakanishi, 1997°®

Thom, 1997+

Bogren, 1997°"

Koyama, 1998853

Damian, 1998%°

Brown, 1999%+

Stenberg, 1999""

Bortolotti, 200072

Ueda, 2000

Gavira Iglesias, 20007®

9 studies 44 .2
Hagglund, 1999%° (38.9; 49.4)
Temml, 20007 us*
Swithinbank, 199977 47.7
Stoddart, 2001% (38.9; 56.3)
Muscatello, 20013

Peyrat. 2002%°

Miller, 2003'%°

Bradley. 2005'%*

Jackson, 2005'%%*

13 studies
Herzog, 1990*7*
Thom, 1997
Chiarelli, 1999%
Bortolotti, 200072
Bogner, 2002%+
Espino, 2003""%*
Lagergren, 2004
Jackson, 20048
Jackson, 2004 '%+
Mardon, 2006°%
Brown, 200640+
Jackson, 2006 "4
Huang, 20077+

115

408
(32.7; 48.9)
us*

47
(38.9; 55.1)
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Table 2. Pooled prevalence of Ul in women by time of occurrence (random effects model, statistical test for between studies heterogeneity significant
for all estimates) (continued)

Ever In the Past Month In the Past Year
Age Prevalence Prevalence Prevalence
(95% CI) (95% CI) (95% CI)

Hannestad, 20003'b
Maggi, 2001%"'
Muscatello, 20013
Peyrat, 2002%°
Buchsbaum, 2002%°*
Van Oyen, 2002%
Dallosso, 2003'%
Miller, 2003'%
Nuotio, 2003'%
Araki, 2003'%"
Parazzini, 2003'%
Espino, 2003""%
McGrother, 2004
Andersson, 2004%
Adelmann, 2004°%
Bogner, 200420
Oskay, 2005’
Jackson, 20042
Bradley, 2005'%*
Jackson, 20052
McGrother, 200632
Rohr, 2005
Tannenbaum, 200642
Swanson, 2005

Irwin, 2006'*°
Anger, 2006%*

80+ 11 studies 38.5 4 studies 56.7 4 studies 22.9
Stenberg, 1999"" (36.1;40.9)  Nuotio, 2003'% (50.3; 63.1)  Brown, 1996°°* (12.5; 33.3)
Ueda, 2000™ us* Stoddart, 2001 Fultz, 19995 us*
Hannestad, 2000%° 50.8 Stenzelius, 2004 Bortolotti, 2000 24.6
Maggi, 2001%" (35.7;65.9)  Temml, 2000”° Holroyd-Leduc, 2004""**  (12.4; 36.7)

Muscatello, 20013
Van Oyen, 2002
Nuotio, 2003'%
McGrother, 2004
Adelmann, 2004°%
Rohr, 2005
Swanson, 2005

* Studies conducted in the U.S.
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Table 3. Pooled prevalence of Ul in women by frequency and severity (random effects model, statistical test for between studies heterogeneity
significant for all estimates)

Monthly Weekly Daily Severe
Age Prevalence Prevalence Prevalence Prevalence
(95% CI) (95% CI) (95% CI) (95% CI)
19-44 3 studies 7.4 1 study 5.1 1 study 1.5
Kinchen, 200748+ (0.9; 13.9)  Hvidman, 2003% (1.4;8.9)  Finkelstein, 2002%¢ (0.8; 2.1)
Rohr, 2005'% US*10.3 us*
Eva, 2003% (0; 25.2) 3.7
(0.1; 7.41)
45-64 9 studies 20.6 6 studies 16 9 studies 8.1 7 studies 10.2
O’Brien, 1991*® (18.3;22.8)  Rekers, 1992 (13.3;18.7) Burgio, 1991%°* (6.3;10)  Rekers, 1992 (9.4; 11)
Burgio, 1991*°* us* Roe, 2000° us* Goldberg, 2005'%%* us* Mommsen, 1994°" us*
Rekers, 1992 21.9 Eva, 2003% 17.3 Hannestad, 2000%° 8.9 Brieger, 1997%° 10.5
Holtedahl, 1998° (19.1;24.9)  Lifford, 2005"** (14.2; 20.4) Kinchen,2007 4%+ (5.5; Swithinbank, 1999"" (9.1; 11.8)
Ozerdogan, Harris, 2007 "4¢* Lagace, 1993% 12.4)) Finkelstein, 2002
2004""° Kinchen, 2007 "%+ Ruff, 2005'% Sze, 2002%*
Melville, 200524+ Samuelsson, 1997% Teleman, 2005
McGrother, Vandoninck,
2006'* 2004'%
Rohr, 2005™* Thom, 1997°%
Kinchen, 2007 "%
65+ 4 studies 22.7 4 studies 16.9 10 studies 17 5 studies 8.9
O'Brien, 1991* (20.9; 24.5) Kok, 1992* (15.1; 18.8) Tseng, 2000"° (13.2;21)  Thom, 1997°%* (7.5; 0.4)
Holtedahl, 1998% us* Landi, 2002% us* Espino, 2003"%* us* Gavira-Iglesias, us*
Teunissen, 2004"" 175 Landi, 2003% 11.3 Anger, 2006%* 8.3 2000"° 8
Rohr, 2005 "% (12.3;22.7)  Kinchen, 2007"%* (9.1; 13.5) Bradley, 2005'%* (6.2; 10.5)  Swithinbank, 1999"" (7.2; 8.8)
Huang, 2007"4"* Finkelstein, 2002
Jackson,2005'%* Jackson, 200528
Kinchen,2007 '8 Jackson, 2006 "4+
Oskay, 20052
Stoddart, 2001%
Thom, 1997°%
80+ 2 studies 25.3 1 study 29.9 2 studies 38 1 study 15.5
Rohr, 2005™* (14.1;36.6) Kok, 1992* (25.4; 34.5) Anger, 2006%* (32.4;44  Finkelstein, 2002% (10.7; 20.3)

Teunissen, 2004

Brown, 19995+

* Studies conducted in the U.S.
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women

Stress Incontinence Urge Incontinence Mixed Other or
Author Country Age Number : Unclassified
(%) (%) Incontinence (%) | - 0
ncontinence (%)
Prevalence of Ul Type in Women
Burgio, 1991* USA 42-50 years 541 47.9 117 35.8
Mommsen, 1994° Denmark 30-59 years 2,589 14.8 8.6 71
Nygaard, 1996 USA 65 years & 2,025 40.3 36.3
over
Bogren, 1997°" Sweden 65 years & 225 33 66
over
Brieger, 1997%° Hong Kong Mean age 45 1,054 10 0.7
(SD 15)
Samuelsson, Sweden 20-59 years 491 15.7% overall 2.0% overall 5.3% overall 4.7% overall
1997°’ 2.0% 20-29 years 2.5% 20-29 years 1.3% 20-29 years 3.5% 20-29 years
17.0% 30-39 years 0% 30-39 years 2.5% 30-39years  4.2% 30-39 years
28.7% 40-49 years 3.8% 40-49 years 4.6% 40-49years  4.6% 40-49 years
21.8% 50-59 years 2.0% 50-59 years 12.8% 50-59 years 6.8% 50-59 years
Schulman, 1997°%" Belgium 30 years & 2,770 53 55
over
Thom, 1997°° USA 60 years & 939 16.9 23.9 23.6 8.3
over
Damian, 1998°° Spain 65years & 589 women 13.5 12.3 61.8 12.3
over and
women;
women not
reported
separately
Koyama, 1998% Japan 66 years & 1,448 50.4 46.5
over
Brown, 1999%° USA Mean age 67 2,763 12.8 14.4 14.4
(SD 7) 10.2 (stress-mixed)
5.9 (urge-mixed)
Foldspang, 1999% Denmark 20-59 years 4,710 15.1 8.7 6.8
Kuh, 1999"° UK 48 years 1,378 50 22 20
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Stress Incontinence  Urge Incontinence Mixed Other or
Author Country Age Number : Unclassified
(%) (%) Incontinence (%) )
Incontinence (%)
Muscatello, 1999% Australia 41 years & 262 35 all ages 29 all ages
over 29 41-49 years 18 41-49 years
42 50-59 years 33 50-59 years
46 60-69 years 38 60-69 years
27 70+ years 32 70+ years
Stenberg, 1999 Sweden 71 and 81 2,245 36 (71 years) 30 (71 years) 20 (overall)
years 32 (81 (years) 31 (81 years)
Swinthinbank, UK 19 years & 2,075 60 46 6 nocturnal Ul
19997 over 12 unknown
cause
Bortolotti, 200072 Italy 50 years & 229 55 12 24
over
Hannestad, 2000%° Norway 20 years & 27,936 50 all ages 11 all ages 36 all ages 3 all ages
over 48 20-24 years 13 20-24 years 33 20-24 years 6 20-24 years
54 25-29 years 13 25-29 years 28 25-29 years 5 25-29 years
59 30-34 years 10 30-34 years 27 30-34 years 4 30-34 years
60 35-39 years 7 35-39 years 29 35-39 years 4 35-39 years
60 40-44 years 8 40-44 years 29 40-44 years 3 40-44 years
65 45-49 years 7 45-49 years 27 45-49 years 2 45-49 years
55 50-54 years 7 50-54 years 36 50-54 years 2 50-54 years
52 55-59 years 9 55-59 years 37 55-59 years 2 55-59 years
42 60-64 years 10 60-64 years 46 60-64 years 2 60-64 years
38 65-69 years 16 65-69 years 44 65-69 years 2 65-69 years
33 70-74 years 16 70-74 years 48 70-74 years 2 70-74 years
34 75-79 years 19 75-79 years 44 75-79 years 3 75-79 years
32 80-84 years 21 80-84 years 40 80-84 years 7 80-84 years
28 85-89 years 23 85-89 years 40 85-89 years 9 85-89 years
28 90+ years 12 90+ years 48 90+ years 12 90+ years
Mgller, 2000 Denmark 40-60 years 2,284 13.1 7.3 16.4
Temml, 20007° Austria 20 years & 332 39.8 26.5
over
Ueda, 20007 Japan 40-75 years 818 33.9 all ages 6.9 all ages 12.9 all ages
11.3 40-49 years 1.3 40-49 years 3.8 40-49 years
10.6 50-59 years 1.2 50-59 years 4.1 50-59 years
8.6 60-69 years 2.6 60-69 years 1.9 60-69 years
3.4 70+ years 1.8 70+ years 3.1 70+ years
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Author

Country

Age

Number

Stress Incontinence

Urge Incontinence

Mixed

Other or
Unclassified

(%) (%) Incontinence (%) Incontinence (%)
Muscatello, 2001%* Australia 41 years & 232 35% overall 29% overall
over 29% 41-49 years 18% 41-49 years
42% 50-59 years 33% 50-59 years
46% 60-69 years 38% 60-69 years
27% 70+ years 32% 70+ years
Buchsbaum, USA 39-91 years 149 29.7 24.3 35.1 10.8
2002% (mean 68
years)
Nuotio, 2002'% Finland 70 years & 227 All ages: 41.8
over 70-79 years: 31.2
80-98 years: 45.6
Peyrat, 2002% France 20-62 years 1,700 12.4: all ages 1.6: all ages 13.5: All ages
3.0: <25 years 0: <25 years 3.0: <25 years
8.3: 25-39 years 8.3: 25-39 years 8.5: 25-39 years
17.3: 40-55 years 17.3: 40-55 years 19.0: 40-55 years
24.0 >55 years 0: >55 years 24.0: >55 years
Sze, 2002% USA 15-91 years 2,370 39 White 19 White
27 Black 16 Black
24 Hispanic 16 Hispanic
Van der Vaart, Netherlands 35-70 years 1,625 50.5 nonhysterectomy 22.6
2002% 57.0 hysterectomy nonhysterectomy
38.3 hysterectomy
Van der Vaart, Netherlands 20-45 years 1,393 39.1 15.3
2002°
Chen, 2003% Taiwan 20 years & 1,247 18.0 18.6 17.1
over
Dallosso, 2003'% UK 40 years & 7,046 17.3
over
Espino, 2003""° USA 65 years & 1,589 10 33 42
over
(Mexican
Americans
only)
Miller, 2003'% Australia Three age 933 10.7%: 21-26 years 2.7%: 21-26 years  86.6%: 21-26 years
cohorts (21- 6.4%: 48-53 years 6.4%: 48-53 years 92.3%: 48-53 years
26 years; 48- 2.0%: 73-79 years 2.0%: 73-79 years 91.1%: 73-79 years

53 years, and
73-79 years)
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Stress Incontinence Urge Incontinence Mixed Other or
Author Country Age Number : Unclassified
(%) (%) Incontinence (%) )
Incontinence (%)
Nuotio, 2003'% Finland 60-99 years 227 23 6 30
Parazzini, 2003'%® Italy 40 years & 2,2 24.3%: overall 18.4%: overall 45.8%: overall
over 40.7%: <52 years 35.4%: <52 years 30.9%: <52 years
36.4%: 53-61 years 30.8%: 53-61 years 29.4%: 53-61 years
22.9%: =62 years 33.9%: =62 years 39.7%: =62 years
Rortveit, 2003 Norway 20-64 years 15,307 12.2 1.8 59
Stewart, 2003'% USA 18 years & 2,735 9.3
over
Adelmann, 2004% USA 65 years & 163 38.9 9.3 1.1 5.6
over
Andersson, 2004°" Sweden 18-79 years - 77% of those 46% of those
incontinent incontinent
59% 18-34 years 42% 18-34 years
83% 35-49 years 38% 35-49 years
83% 50-64 years 48% 50-64 years
71% 65-79 years 53% 65-79 years
Corcos, 2004'"7 Canada 35 years & 1,683 10.6% 5.5%
over
McGrother, 2004°® UK 40 years & 5,816 All ages: 17.3%
over 16.7% 40-49 years
19.8% 50-59 years
16.2% 60-69 years
15.2% 70-79 years
18.1% =280 years
Jackson, 2004'% USA 70-79 years 1,584 40% overall 42% overall 14% Other
73% Whites 64% Whites 3% Not specified
27% Blacks 36% Blacks
Jackson, 2005'% USA 55-75 years 1,107 17 10 32
Ozerdogan, Turkey 20 years & 625 42.9 27.3 29.8
2004 over
Vandoninck, Netherlands 29-79 years 1,071 68.9
2004'#
Bradley, 2005"%° USA 57-84 years 297 51.2 49.2
Fritel, 2005'%° France 49-61 years 2,625 68.4
Goldberg, 2005'%° USA 15-85 years 542 51.8% overall

43% premenopausal
63% postmenopausal
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Stress Incontinence  Urge Incontinence Mixed Other or
Author Country Age Number : Unclassified
(%) (%) Incontinence (%) Incontinence (%)
Kocak, 2005 ' Turkey 18 years & 1,017 33.1 25.6 413
over
Melville, 2005 "% USA 30-90 years 3,536 33 13 50
Nygaard, 2005'*° USA 18-60 years 3,562 46.5 9.7 41.9
Oskay, 2005 "' Turkey 50 years & 500 37.2 323 30.5
over
Rohr, 2005"* Denmark 45 years & 5,795 24.5%: overall 19.6% overall
over 15.5%: <60 years 9.1%: <60 years
21.8%: 60-80 years 16.4%: 60-80 years
32.4%: =80 years 8.0%: =80 years
Ruff, 20052 USA 19-82 years 233 76% Black 84% Black 68% Black
Swanson, 2005 Canada 45 years & 606 175 74 26.4
over
Tegerstedt, 2005'%° Sweden 30-79 years 5,489 63.2 50.5 3.2
Teleman, 2005™" Sweden 55-64 years 2,682 63 57.6 8 nocturnal Ul
20.7 unknown
cause
Wehrsberger, Austria 20-84 years 441 34 13 53
2006"°
Altman, 20067 Sweden 32-90 years 48 cases  17% abdominal rectal 15% abdominal
165 prolapse surgery rectal prolapse
controls patients surgery patients
16% controls 10% controls
Brown, 2006 '*° USA 20 years & 1,461 14.4% controls 7.7% controls
over 31.2% prediabetic 24.6% prediabetic
30.2% diabetic 26.4% diabetic
Irwin, 2006 '° Canada, 18 years & 1,675 48.9% of incontinent 1.5%: overall 2.4%: overall 2.8%: overall
Germany, over women 1.0%: <39 years 1.0%: <39 years 1.7%: <39 years
Italy, Sweden, 6.4%: overall 1.1%: 40-49 years 2.4%: 40-49 years 2.3%: 40-49 years
UK 3.7%: <39 years 2.5%: =60 years 4.1%: 260 years 4.6%: =60 years

7.9%: 40-49 years
8.0% =60 years
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Other or

Author Country Age Number Stress In(g/g)ntlnence Urge Inczg/)or)ltlnence Incon':?::eidce %) Uncl_assified
Incontinence (%)
Lukacz., 2006’ USA 25-89 years 4,103 15% overall
787 8% nulliparous
nulliparous  11% Cesarean
389 delivery
Cesarean 18% vaginally parous
delivery
2,927
vaginally
parous
McGrother, 20062 UK 40 years & 12,570 6.7
over
Tannebaum, Canada 55 years & 2,361 32.0 22.0 35.0
200642 over
Thom, 2006 USA 40-69 years 2,109 7.2% White 4.8% White Predominantly UUI
9.0% Hispanic 4.2% Hispanic 4.0% White
2.3% Black 6.0% Black 5.8% Hispanic
2.4% Asian 3.0% Asian 7.6% Black
4.4% Asian
Equal SUI and UUI
3.3% White
5.3% Hispanic
1.9% Black
3.2% Asian
Kinchen, 20078 USA 21-75 years 3,344 42.5 12.7 43.4
Waetjen, 2007 '*° USA 40-55 years 3,302 15.9% Overall 7.6% Overall 12.4% Overall 1.6% Overall
31.8% Whites 7.7% Whites 15.5% Whites 2.1% Whites
13.1% Blacks 11.8% Blacks 12.9% Blacks 1.7% Blacks
23.3% Chinese 3.2% Chinese 7.2% Chinese 1.2% Chinese
31.1% Japanese 3.8% Japanese 6.8% Japanese 1.1% Japanese
21.2% Hispanic 1.4% Hispanic 4.8% Hispanic 0% Hispanic
Prevalence of Ul Type in Men
Bogren, 1997°" Sweden 65 years & 233 10
over
Mozes 1997°% Israel 45-75 years 896 2.1
Schulman, 1997°%" Belgium 30 years & 2,499 45
over
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Author Country Age Number Stress Incontinence  Urge Incontinence Mixed Uﬁﬁgg;ﬁ{ed
(%) (%) Incontinence (%) Incontinence (%)
Damian 1998°%° Spain 65 years & 589 men 52.2 16.1 21.1
over and
women;
men not
reported
separately
Koskimaki, 1998%%* Finland 50, 60, and 2,128 9 17
70 years
Koyama, 1998% Japan 66 years & 856 114 54.3
over
Temml, 20007° Austria 20-96 years 1,236 5.9 26.5 15.3 nocturnal Ul
Muscatello, 2001%* Australia 41 years & 232 9% overall 9% overall
over 7% 41-49 years 7% 41-49 years
2% 50-59 years 2% 50-59 years
25% 60-69 years 18% 60-69 years
9% 70+ years 17% 70+ years
Ueda, 20007 Japan 40-75 years 1,836 1.3% overall 7.7% overall 1.5% overall
0.2% 40-49 years 0.9% 40-49 years 0% 40-49 years
0.5% 50-59 years 0.7% 50-59 years 0.4% 50-59 years
0.5% 60-69 years 2.7% 60-69 years 0.7% 60-69 years
0.1% 70+ years 3.4% 70+ years 0.4% 70+ years
Engstrom, 2003°%° Sweden 40 years & 2,217 2% overaIIy s !
over 1% 40-49 years
2% 50-59 years
4% 60-69 years
5% 70-80 years
Nuotio, 2003'% Finland 70 years & 171 23 6 30
over
Stewart, 2003'% USA 18 years & 2,469 2.6
over
Andersson, 2004% Sweden 18-79 years 13% overall 45% overall
18% 18-34 years 18% 18-34 years
13% 35-49 years 37% 35-49 years
11% 50-64 years 43% 50-64 years
13% 65-79 years 59% 65-79 years
Corcos, 2004""" Canada 35 years & 1,566 10.6 5.5
over
Irwin, 2006'%° Canada, 18 years & 19,165 0.6% overall 1.2% overall 0.6% overall 2.9% overall
German, ltaly, over (both 0.1% <39 years 0.4% <39 years 0.4% <39 years 1.5% <39 years
Sweden, UK genders) 0.6% 40-59 years 1.3%: 40-59 years 0.4%: 40-59 years  3.0%: 40-59 years
1.6%: 260 years 2.5%: 260 years 1.2%: 260 years 5.2%: 260 years
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Table 4. Prevalence of Ul by incontinence type, age, and race in community dwelling women (continued)

Author Country Age Number Stress Incontinence Urge Incontinence Mixed Un?:tlzzgi?ired

(%) (%) Incontinence (%) Incontinence (%)
Diokno, 2007°%° USA 18 years & 21,590 24.5% overall 44.6% overall 18.8% overall 12.3% overall

over 38.1% 18-25 years 30.0% 18-25 years 14.8% 18-25years 17.1% 18-25 years
35.7% 35-45 years 35.4% 35-45 years 12.6% 35-45years 16.3% 35-45 years
30.8% 45-55 years 38.9% 45-55 years 16.5% 45-55 years 13.8% 45-55 years
19.3% 55-65 years 46.8.3% 55-65 21.0% 55-65years 13.0% 55-65 years
16.7% 65-75 years years 22.6% 65-75years 6.9% 65-75 years

13.2% 76+ years 53.8% 65-75 years 22.4% 76+ years 8.1% 76+ years

56.3% 76+ years
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Table 5. Pooled prevalence of Ul in women by type of incontinence (random effects model, statistical test for heterogeneity between studies significant
for all estimates)

Age Stress Urge Mixed
Prevalence (95% CI) Prevalence (95% CI) Prevalence (95% CI)
19-44 15 studies 12.8 14 studies 4.9 10 studies 71
(8.3; 17.4) (3.7:6.1) (5.2;9.1)
Samuelsson, 1997°7 us* Samuelsson, 1997°7 us* Samuelsson, 1997°7 us*
Foldspang, 1999% 20.1 Foldspang, 1999% 4.2(1.3;7.1) Foldspang, 1999% 18
Hannestad, 2000%° (5.8; 34.2) Hannestad, 2000%° Hannestad, 2000%° (5.1; 30.9)
Peyrat, 2002%° Peyrat, 2002%° Peyrat, 2002%°
Van der Vaart, 2002%' Van der Vaart, 2002%' Chen, 2003%
Chen, 2003% Chen, 2003% Rortveit, 2003%
Rortveit, 2003% Rortveit, 2003% Miller, 2003'%
Miller, 2003'% Chen, 2003' Parazzini, 2003'%
Parazzini, 2003'% Miller, 2003'* Nygaard, 2005 '*%*
Mawajdeh, 2003'%° Parazzini, 2003'% Irwin, 2006'4®
Andersson, 2004%" Andersson, 2004%"
Nygaard, 2005 '%%* Nygaard, 2005 '%%*
Rohr, 2005 Rohr, 2005
Irwin, 2006'° Irwin, 2006'°
Melville, 2005 "%+
45-64 36 studies 21.5 32 studies 10.2 20 studies 12.7
(18.9; 24.1) (8.9; 11.5) (10.9; 14.5)
Burgio, 1991** us* Burgio, 1991** us* Burgio, 1991** us*
Mommsen, 1994°" 20.2 Mommsen, 1994° 8.2 Mommsen, 1994°' 14.7
Samuelsson, 1997%7 (15.7; 24.8) Samuelsson, 1997%7 (6.3; 10) Samuelsson, 1997%7 (10; 19.3)

Bogren, 1997°"

Kuh, 19997°

Moller, 2000”2

Ueda, 20007
Temml, 20007
Swithinbank, 1999 77
Alling Moller, 2000
Hannestad, 2000%
Muscatello, 20013
Peyrat, 2002%°

van der Vaart, 2002%
Sze, 20028%

Chen, 2003%

Miller, 2003'%
McGrother, 20048
Andersson, 2004%"
Ozerdogan, 2004'"°

Bogren, 1997°"
Kuh, 19997°

Moller, 2000"
Ueda, 20007
Temml, 20007
Swithinbank, 199977
Alling Moller, 2000
Hannestad, 2000%
Muscatello, 20013
Peyrat, 2002%°

van der Vaart &
Sze, 20028%

Chen, 2003%
Stewart, 200303
Parazzini, 2003"%
Andersson, 2004%

Kuh, 19997°

Moller, 2000”2
Ueda, 20007
Hannestad, 2000%°
Peyrat, 2002%
Chen, 2003%

Miller, 2003'%
Parazzini, 2003'%
Ozerdogan, 2004'°
Melville, 2005 '
Kocak, 2005'%
Tegerstedt, 2005'%®
Thom, 2006"*"*
Wehrberger, 2006 "%+
Irwin, 2006
Waetjen, 2007 %
Kinchen, 200748+
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Table 5. Pooled prevalence of Ul in women by type of incontinence (random effects model) (continued)

Age Stress Urge Mixed
Prevalence (95% CI) Prevalence (95% CI) Prevalence (95% CI)
Corcos, 2004""" Ozerdogan, 2004 '°
Vandoninck, 2004'% Corcos, 2004’
Melville, 2005 '%** Melville, 2005 '%**
Kocak, 2005" Ruff, 2005'%%*
Tegerstedt, 2005'%° Kocak, 2005'%
Teleman, 293(25131 Tegerstedt, 209529
Fritel, 2005 Teleman, 2005
Goldberg, 2005 Thom, 20067
Thom, 2006"*"* Wehrberger, 2006"%*
Wehrberger, 2006"%* Irwin, 2006'°
Lukacz, 2006"'* Waetjen, 2007 %+
Irwin, 20064 Kinchen, 200743+
Waetjen, 2007 %+
Kinchen, 200743+
65+ 31 studies 16.1 28 studies 12.2 19 studies 16.8 (13.7; 19.9)
(13.7; 18.6) (9.9; 14.5) us*
Nygaard, 1996°°* us* Nygaard, 1996°°* us* Thom, 1997°%* 17.8
Thom, 1997°%* 15.9 Thom, 1997°%* 13.3 Damian, 1998 (12.9; 23)
Bogren, 1997°" (12.4; 19.5) Bogren, 1997°" (9.7; 16.8) Brown, 1999°¢*

Koyama, 199852
Damian, 1998°°
Brown, 1999%6+
Stenberg, 1999"
Bortolotti, 200072
Ueda, 20007
Hannestad, 2000%
Muscatello, 20013
Peyrat, 2002%°
Buchsbaum, 2002%°*
Dallosso, 2003'%
Miller, 2003'*
Nuotio, 2003'%
Parazzini, 2003'%
Espino, 2003""%*
Andersson, 2004%
Jackson, 20048
Adelmann, 2004
Oskay, 2005
Jackson, 2004123+
Bradley, 2005'%*
Jackson, 2005'%+
McGrother, 2006'%

Koyama, 199852
Damian, 1998°°
Brown, 199956+
Stenberg, 1999"
Bortolotti, 200072
Ueda, 20007
Hannestad, 2000%
Muscatello, 20013
Peyrat, 2002%°
Buchsbaum, 2002%°*
Miller, 2003'%
Nuotio, 2003'%
Parazzini, 20030
Espino, 2003""%*
Andersson, 2004%
Jackson, 20048
Adelmann, 2004
Oskay, 2005 "'
Jackson, 20042+
Bradley, 2005'%*
Jackson, 2005'%+
Rohr, 2005 "%
Tannenbaum, 2006'%?

Stenberg, 1999""
Bortolotti, 200072
Ueda, 20007
Hannestad, 2000%°
Peyrat, 2002 %
Buchsbaum, 200%+
Miller, 2003 '%*
Nuotio, 2003'%¢
Parazzini, 2003'%
Espino, 2003""%*
Adelmann, 2004°%
Oskay, 2005 "'
Jackson, 2005'%+

Tannenbaum, 2006'%?

Swanson, 2005
Irwin, 2006"°
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Table 5. Pooled prevalence of Ul in women by type of incontinence (random effects model) (continued)

Age Stress Urge Mixed
Prevalence (95% CI) Prevalence (95% CI) Prevalence (95% CI)

Rohr, 2005 Swanson, 2005+

Tannenbaum, 2006 '* Irwin, 20064
Swanson, 20054
Irwin, 20064
Melville, 2005 '%**

80+ 7 studies 15.9 4 studies 1.4 7 studies 15.9

(7.9; 23.9) (5.5; 17.4) (7.3; 24.4)

Melville, 2005 '%4* us* Stenberg, 1999" us Stenberg, 1999" us*
Stenberg, 1999 8.4 Ueda, 2000 10.9 Ueda, 20007 28.9
Ueda, 20007 (8.3; 8.4) Hannestad, 2000%° (10.9; 10.9) Hannestad ®° (28.9; 29)

Hannestad, 2000%
Muscatello, 20013
McGrother, 2004%
Rohr, 2005

Melville, 2005 "%+

Muscatello, 20013
Nuotio, 2003'%
Rohr, 20053
Melville, 2005 "%+

* Studies conducted in the U.S.
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Table 6. Incidence of Ul in community dwelling adults

Ages Response Urinary . Annual Cumulative
Author Country Number Followup Incontinence Incidence (%) .
(years) Rate Definiti Incidence Rate (%)
efinition
Women and Men Combined
Liu, 2002° China 70 years & 53.4 2,087 1and 2 Difficulty holding 1-year:
over years urine until getting 19.8% urge Ul at
to the toilet (urge least occasionally
Ul) and 3.1% urge Ul often
accidentally 14.5% stress Ul at
passing urine least occasionally
(stress Ul) 1.9% stress Ul
often
2-years:
33.7% urge Ul at
least occasionally
25.4% stress Ul at
_ least occasionally
McGrother, 2004 UK 40 years & 60.2% 39,602 1 year Daytime or 6.3%
over nighttime leakage
Mardon, 2006%° USA 65 years & 67% to initial 58,658 2 years Urine loss in past 37.3%
over survey 6 months
82% to
followup
survey
Women
Herzog, 1990* USA 60 years & 66-72 1,956 1and 2 Urine loss over 22.4% at 1 year
over years past 12 months 18.6% at 2 years
Burgio, 1991%° USA 42-51 years 60 486 3 years Urine leakage at 8%
least monthly
Nygaard, 1996°° USA 65 years & -- 2,025 3 years Difficulty holding 28.6% Stress Ul
over urine until getting 28.5% Urge Ul
to toilet or urine
leakage with
exertion
Thom, 1997°° USA 65 years & - 3,004 9 years Ul diagnosis in Rate/1,000 person-
over medical record years:
23.0 overall

7.7 65-74 years
20.2 75-79 years
30.9 80+ years
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Table 6. Incidence of Ul in community dwelling adults (continued)

Ages Response Urinary . Annual Cumulative
Author Country Number Followup Incontinence Incidence (%) :
(years) Rate Definition Incidence Rate (%)
Holtedahl, 1998° Norway  50-74 years 70% 489 1 year Any urine leakage, 0.6%
regular leakage
(=2 episodes/
month) with or
without objective
demonstration;
and regular
incontinence, ICS
definition fulfilled
Mgaller, 2000 Denmark  40-60 years 71.5 2,284 1 year Stress, urge, and 4.0% Stress Ul
mixed 2.7% Urge Ul
incontinence 5.8% Mixed Ul
Samuelsson, Sweden 20-59 years 77 491 5 years Involuntary urine 13.7% 2..9% (any)
2000"" loss 0.5% (weekly)
Sherburn, 20012 Australia  45-55 years -- 1,897 7 years Involuntary urine 35%
loss
Liu, 2002 China 70 years & 534 2,087 1and 2 Difficulty holding Stress Ul at 1 year:
over women years urine until getting 1.9% often
and men to the toilet (urge 15.9% occasional
combined ul) and 16.5% at least
accidentally occasional
passing urine Urge Ul at 1 year:
(stress UI) 2.1% often
12.6% occasional
14.5% at least
occasional
At 2-years (at least
occasionally):
30.8% Stress Ul
37.5% Urge Ul
Dallosso, 2003'% UK 40 years & 65.3% 6,426 1 year Stress urinary 8.3%
over Baseline leakage several
91.2% at 1 times a month
year
Grodstein, 2004"3 USA 50-75 years Prospective 39,436 4 years Urine leakage 1-3 3% ages 50-55 3.2% per year for
cohort with times/month; occasional
mailed frequent Ul over incontinence

questionnaire

past 12 months: at
least once/week

1.6% for frequent
incontinence
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Table 6. Incidence of Ul in community dwelling adults (continued)

Ages Response Urinary . Annual Cumulative
Author Country Number Followup Incontinence Incidence (%) :
(years) Rate Definition Incidence Rate (%)
Hagglund, 2004"%° Sweden  22-50 years 73% 248 4 years Involuntary urine 17% 4%
loss at present
time
McGrother, 200438 UK 40 years & 79.8% 9,598 1 year Involuntary urine 8.8% overall
over leakage (day or 8.4% 40-49 years
night) ever 7.9% 50-59 years
8.5% 60-69 years
9.4% 70-70 years
14.7% = 80 years
Lifford, 2005"* USA 50-75 years 88.5% 47,461 4 years Urine leakage at 6.2%
least weekly 7.0% without
diabetes
10.5% with
diabetes
Jackson, 2006'# USA 55-75 years - 1,107 1and 2 Urine leakage At 1-year:
years during past year 21% without
diabetes
26% with diabetes
At 2-years
24% without
diabetes
20% with diabetes
Wehrberger, Austria 20-84 years 47.7% 441 6.5 years Urine leakage 25.6% 3.9% annually
2006 during past 4 14.8% 20-39 years 2.3% 20-39 years
weeks 25.7% 40-49 years 4.0% 40-49 years
23.6% 50-59 years 3.6% 50-59 years
23.9% 60-69 years 3.7% 60-69 years
47.3% =70 years 7.3% 270 years
Danforth, 2007 USA 54-79 years - 31,355 2 years Urine leakage 2,355 cases
Waetjen, 2007 '*° USA 40-55 years 81.8 3,302 Annually for  Urine leakage at 55.7% Overall 11.1% any
Baseline 5 years least monthly 65.2% White incontinence
2,702 58.2% Blacks 1.2% severe
Followup 43.8% Japanese incontinence
34.0% Hispanic 11.6% Blacks
13.4% Whites
Men
Herzog, 1990* USA 60 years & 69% and 1,956 1and 2 years  Urine loss over 9.0% at 1 year
over 72% past 12 months 9.2% at 2 years
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Table 6. Incidence of Ul in community dwelling adults (continued)

Ages Response U”nary . Annual Cumulative
Author Country Number Followup Incontinence Incidence (%) :
(years) Rate Definition Incidence Rate (%)
Thom, 1997%° USA 65 years & - 2,982 9 years Ul diagnosis in Rate/1,000 person-
over medical record years:
23.8 overall
7.0 65-74 years
17.8 75-79 years
37.2 80+ years
Liu, 2002% China 70 years & 53.4 2,087 1and 2 Difficulty holding Stress Ul at 1 year:
over women years urine until getting 2.2% often
and men to the toilet (urge 9.7% occasional
combined Ul) and 11.9% at least
accidentally occasional
passing urine Urge Ul at 1 year:
(stress Ul) 3.9% often
13.5% occasional
17.4% at least
occasional
At 2-years (at least
occasionally):
20.7% Stress Ul
30.4% Urge Ul
McGrother, 2004 UK 40 years & 77.6% 7,823 1 year Ul asinvoluntary ~ 3.8% overall

over

leakage of urine

2.2% 40-49 years
2.5% 50-59 years
4.0% 60-69 years
7.1% 70-79 years

10.9% =280 years
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Table 7. Pooled annual incidence of Ul in women (random effects model) 18 studies

Age categories

Annual incidence (95% CI)

19-44

45-64

65+

80+

All ages
Burgio, 1991%

1.64 (0.76; 2.52)
5.80 (5.02; 6.57)
7.74 (6.12; 9.37)
8.52 (3.07; 13.98)
6.25 (5.57; 6.93)

Herzog, 1990

Nygaard, 1996°°

Thom, 1997°°

Holtedahl, 1998%

Moller, 2000™°

Samuelsson, 2000™"

Sherburn, 2001™

Dallosso, 2003™°

Grodstein, 2004™°

McGrother, 2004°°

Dallosso, 2004 ™*

Hagglund, 2004™°

Lifford, 2005™*

Wehrberger, 2006™

Waetjen, 2007

Danforth, 2007 ">°

Townsend, 2007™’

Figure 2. Annual incidence of Ul in women by type of incontinence (random effects model)

Author (age category)

Mixed
Moller (45-64)
Danforth (65+)
Subtotal

Stress
Maller (45-64)
Dallosso (65+)
Nygaard (65+)
Danforth (65+)
Subtotal

Urge
Mgller (45-64)
Nygaard (65+)
Danforth (65+)
Subtotal

Annual Incidence
(95% CI)

5.80 (5.79, 5.81)
9.34 (9.33, 9.35)
7.57 (4.10, 11.04)

4.00 (3.99, 4.01)

8.30 (8.29, 8.31)
9.53 (9.52, 9.55)

B 16.79 (16.78, 16.81)
9.66 (5.39, 13.93)

2.70 (2.69, 2.71)
9.50 (9.49, 9.51)
7.11(7.10, 7.12)
6.44 (2.30, 10.57)

0
Annual Incidence

20
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Table 8. Pooled prevalence of total, mixed, stress, and urge male
Ul among age categories (random effects model)

Age (studies)

Prevalence (95% CI)

19-44 years

Total Ul (11) 4.81 (3.69; 5.94)
Mixed Ul (3) 0.70 (0.11; 1.29)
Stress Ul (5) 0.74 (0.14; 1.34)
Urge Ul (7) 3.09 (1.96; 4.21)
45-64 years

Total Ul (27) 11.20 (10.14; 12.26)
Mixed Ul (4) 1.53 (0.94; 2.12)
Stress Ul (13) 3.78 (1.56; 6.00)
Urge Ul (14) 7.75 (4.99; 10.50)
65+ years

Total Ul (41) 21.13 (19.90; 22.35)
Mixed Ul (10) 6.13 (2.53; 9.74)
Stress Ul (15) 2.67 (1.95; 3.39)
Urge Ul (20) 11.70 (9.27; 14.14)
80+ years

Total Ul (17) 32.17 (29.62; 34.73)
Mixed Ul (1) 9.40 (9.34; 9.46)
Urge Ul (3) 18.18 (6.84; 29.51)

Table 9. Pooled prevalence of Ul in American males by definition and

age categories (random effects model)

Time when Involuntary leakage of urine
was reported (months) (studies)

Prevalence (95% CI)

Total Ul
During last month (1)
During last year (2)

During last month (2)
During last year (3)
Ever (2)

During last month (2)
During last year (5)
Ever (3)

During last month (2)
During last year (3)
Ever(3)

19-44 years

7.21 (7.13; 7.29)
18.35 (4.53; 32.17)
45-64 years

15.52 (11.57; 19.47)
24.64 (19.92; 29.35)
6.40 (2.62; 15.42)
65+ years

29.21 (24.44; 33.97)
24.38 (19.44; 29.31)
16.84 (13.05; 20.63)
80+ years

42.39 (32.80; 51.99)
27.70 (15.49; 39.91)
33.98 (27.34; 40.61)

Stress Ul

During last month (1)
During last year (1)
Ever (1)

45-64 years

1.00 (1.11; 2.29)
1.40 (1.39; 1.41)
2.00 (1.99; 2.01)

Urge

During last month (1)
During last year (1)
Ever (1)

During last month (1)
During last year (2)
Ever (1)

During last year (1)

45-64 years

2.00 (3.41; 3.43)
6.70 (6.68; 6.72)
2.60 (2.59; 2.61)
65+ years

10.60 (10.58; 10.62)
8.46 (8.45; 8.48)
9.62 (9.58; 9.65)
80+ years

3.50 (3.46; 3.54)
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Table 10. Pooled prevalence of Ul in American males by severity and age categories
(random effects model)

Frequency and Severity of Leakage Episodes

(Studies)

Prevalence (95% CI)

Daily

19-44 years (2)
45-64 years (1)
65+ years (2)
80 and over (2)

3.02 (2.39; 3.66)
4.80 (4.77; 4.83)
8.30 (7.04; 9.56)
9.33 (4.53; 14.14)

Minimal

19-44 years (1)
45-64 years (2)
80 and over (1)

9.00 (8.93; 9.07)
14.44 (5.74; 23.14)
4.00 (3.93; 4.07)

Moderate
19-44 years (1)
45-64 years (1)
65+ years (1)
80 and over (1)

10.80 (10.79; 10.81)
8.90 (7.13; 10.67)
5.95 (5.26; 6.64)

12.00 (11.88; 12.12)

Severe

19-44 years (1)
45-64 years (2)
65+ years (1)
80 and over (1)

3.00 (2.96; 3.04)
2.00 (1.13; 2.87)
1.55 (1.13; 1.98)
4.00 (3.93; 4.07)
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Table 11. Prevalence of Ul and incontinence types in LTC populations by age, gender, and race

Author Country  Gender (;/AegaerZ) Design Urlnargelfri\r(]:i(;ir;trl]nence RRZ?QC();BG Number Ul Prevalence (%)
Palmer, USA Menand  265years Prospective cohort Any daytime urinary 45 196 44.2 (overall at 1 year)
199128 women with 1-year follow-up incontinence reported by 2 weeks after admission:

nursing assistants; those 23 men
with indwelling catheters 77 women
were considered incontinent
Borrie, 1992 Canada  Men and Urinary incontinent episodes - 457 62
women occurring 1-2 times a week
or more
Ouslander, USA Menand  265years Prospective cohort of  Any daytime urinary 81 of 454 39 (overall)
1993166 women new admissions in 8 incontinence reported by eligible Incidence:
nursing homes nursing assistants; those residents 27% at 2 months
with indwelling catheters 19% at 1 year
were considered incontinent
Brandeis, USA Menand =260years Random sample from At least 2 episodes of 92.6 2,014 49 (overall)
1997164 women 270 nursing homes in  involuntary urine loss within 451 men
10 states; used MDS past 2 weeks 78.4 women
data
Adelmann, USA Menand =265years Random sample of Any non-zero response on 380 77.2 (overall)
20043 women Medicaid enrollees in MDS question related to 78.4 women
one metropolitan bladder incontinences 72.0 men
area; used MDS data 61.2% 65-74 years
75.0% 75-84 years
82.7% 85+ years
77.1 White
72.7 Black
87.5 Other
Aggazzotti, Italy Men and Not Cross-sectional Involuntary urine loss at least 89.8 839 54.5 (overall)
2000%° women reported survey using clinical twice a month 59.8 women (overall)

records and
questionnaires

42.9 <65 years
55.1 65-74 years
58.1 75-84 years
60.1 85-94 years
76.0 295 years
39.2 men (overall)
19.1 <65 years
22.7 65-74 years
51.8 75-84 years
52.4 85-94 years
57.1 295 years
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Tablell. Prevalence of Ul and incontinence types in LTC populations by age, gender, and race (continued)

Ages

Urinary Incontinence

Response

Author Country  Gender (years) Design Definition Rate (%) Number Ul Prevalence (%)
Jumadilova, USA Men and 20-109 Cross-sectional The MDS question on -- 29,645  30% (overall-Ul alone)
2005°" women  years; database analysis bladder incontinence 58% (Ul and FI)

mean age  using MDS data from  (Section H, 1.b) was
78 378 nursing homes used to classify patients on
level of Ul, with
0 (no incontinence) to 4
(incontinent most
of the time).
Anger, 20062 USA Women Not National population- Admission or current Not 1,125, 1,366 per 100,000
reported based survey using diagnosis of urinary reported 163 in (<1.4%) as identified in
the National Nursing incontinence in medical 1995 medical record
Home Survey recprds; also staff survey on 1,156,_ 73.8% to 85.4% as
re3|dents yvho had FjlffICU|ty 1,134 in identified by the National
in controlling urination 1997 Nursing Home Survey
1,170,065
in 1999 56.3% to 58.6% had
difficulty controlling
urination
9.5% to 11.7% had
indwelling urethral
catheter or ostomy
Averaged over 3 waves
by age:
15.6% <4 years
36.2% 75-84 years
48.3% 2 5 years
Of incontinent women:
83.7% were White, 11%
Black, and 2.8% were
Hispanic
Boyington, USA Menand =265years Population-based Any non-zero response on NA 95,911 65.4% at admission
2007° women sampling involving the MDS bladder 64.1% Whites
nursing homes from 8  incontinence item indicating 71.2% Blacks
states incontinent episodes 74.3% post-admission
occurring once a week or 73.5% Whites
more 78.2% Blacks
75.0% women
72.2% men
Progression — 8.9%
Liu®® Australia Men and 270 years  The State Electoral SUl, UUI, or MUI 53.4 4187 Males
women Data Base survey at 1 time point Urge Stress

three years

Often 66 23
Occasionally 25.2 15.8
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Tablell. Prevalence of Ul and incontinence types in LTC populations by age, gender, and race (continued)

Author

Country

Gender

Ages
(years)

Design

Urinary Incontinence
Definition

Response
Rate (%)

Number

Ul Prevalence (%)

2 time point  Urge
Often 8.5

Occasionally 22.1
3 time point Urge

Often 6.2
Occasionally 29
Females

1 time point  Urge
Often 10.2

Occasionally 31.2
2 time point Urge
Often 10.6
Occasionally 32
3 time point  Urge
Often 8.9
Occasionally 39.1
Total

1 time point Urge
Often 8.4
Occasionally 28.2
2 time point Urge
Often 9.6
Occasionally 27
3 time point Urge
Often 7.5
Occasionally 34.1
Total age adjusted
1 time point Urge
Often 7.7
Occasionally 27.5
2 time point  Urge
Often 9.4
Occasionally 25.7
3 time point  Urge
Often 6.7
Occasionally 33
Time: 1 2 3

Stress
4.7
13.7
Stress
4.2
17.7

Stress
4.4
24.6
Stress
53
23.6
Stress
53
30.1

Stress
3.3
20.1
Stress
5.0
18.6
Stress
4.8

24

Stress
2.9
19.5
Stress
4.2
17.5
Stress
4.1
229
all

Urge 17.6 15 19.917.4

Stress4.5 20 6.9 44

Mixed 18.9 21.6 21.8 20.6
Incidence in males at 12

months:
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Tablell. Prevalence of Ul and incontinence types in LTC populations by age, gender, and race (continued)

Ages

Urinary Incontinence Response

Author Country  Gender (years) Design Definition Rate (%) Number Ul Prevalence (%)
Urge Stress
Often 3.9 22
Occasional 13.5 9.7
Incidence in females at 12
months:
Urge Stress
Often 21 1.6
Occasional 20.5 15.9
Incidence of Urge
Males 20.9
Females 21.8
Total 21.2
Incidence of Stress
Males 17.3
Females 21.9
Total 19.6
Progression of urge
Males 2
Females 3
Total 25
Progression of stress
Males 1.1
Females 1.9
Total 1.5
Borrie, 1992* UK Menand Mean age: Prevalence survey in 1) Fully continent 95% 457 62% Men and women
women  men 73.6 long-term care (completely independent); 61% Men

years; hospital 2) Dry but staff assistance 65 % Women

women required; 3) One to two

73.8 years incontinent events/week;

4) 3 to 7 incontinent events
per week; 5) 2 to 4
incontinent events/24 hours;
6) Always incontinent
(includes the need for an
indwelling urinary catheter
and an external urinary
drainage device).
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Tablell. Prevalence of Ul and incontinence types in LTC populations by age, gender, and race (continued)

Ages

Urinary Incontinence Response

Author Country  Gender (years) Design Definition Rate (%) Number Ul Prevalence (%)
Nelson, 2005* USA Men and Mean age  Wisconsin annual Resident-based MDS Lost to 18,170 55.4% 1992
women 85.9 years nursing home survey  definition; continence of followup  nursing 61.5% 1993
urine - complete control of from 1992 Incidence 23.6%l/year
the bladder and no to 1993
indwelling urinary catheter. 43.2%
Ul - usually, occasionally,
frequently or always
incontinent, or had an
indwelling urinary catheter.
Peet, 1995°"° UK Menand >65years; Survey of long term Urine incontinence 95% 627 Type of LTC
women Mean age care in Leicestershire 446 20.7 acute
82.7 years 397 30.9 geriatric
1,704 28.2 psychogeriatric
1,244 21.3 local authority
946 19.1  private residential
192 29.7 private nursing
202 6.3  voluntary sector
5,758 15.3 LTC hospitals
22.7 total
Chiang, USA Menand Meanage Survey of 20 nursing Incontinence status using 464 13%
2000°8% women 84 years homes in 3 West MDS 6-point scale,
Coast states using dichotomized as being
chart abstraction or present to any degree versus
review of Minimum absent of complete urinary
Data Set control.
Buchanan, USA Menand Meanage Retrospective analysis Incontinence status using 40,622  Continent 54.4%
20025 women  76.4 years of MDS admission MDS scale Usually continent 5.9%
assessments from Occasionally incontinent
June 23, 1998 through 6.3%
September 11, 2000, Frequently incontinent
for nursing home 9.4%
residents receiving Incontinent 24.0%
hospice care
Bliss, 2006° USA Menand Meanage Cross-sectional Incontinence status using 59,558 7.7
women 83 years  analysis of MDS data  MDS 3-point scale

base in 1999
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Question 1. What are the Prevalence and Incidence of Fl in
the Community and LTC Settings?

The absence of a standard and accepted definition of FI has hampered drawing conclusions
about the epidemiology of both fecal and dual incontinence. Definitions vary by the inclusion of
flatus, severity characteristics of FI, and subjective significance (e.g., requiring FI to be a social
or hygienic problem). There is often a lack of data to determine whether dual incontinence is
actually present. The ICS recommended analyzing the prevalence of Al including involuntary
loss of flatus, in all age groups because this extended definition gives a more precise estimation
of impact of incontinence on quality of life in young adults.?' In this review, prevalence and
incidence are reported for any FI (i.e., with or without UI), any Al (i.e., FI and flatus
incontinence), dual incontinence, and FI only (without UI) when data are available The authors
also reported the prevalence of different types of incontinence (including loss of solid or liquid
feces) and severity of incontinence.

Prevalence of Combined Ul and Fl in Adults in LTC Settings

Prevalence of combined Ul and FI in adults in LTC settings varied from 4 percent’"’ to 44
percent™® across the studies (Table 12). One of the largest cross-sectional studies of 10,215 older
nursing home residents in the United States, identified from the MDS, reported 40 percent
prevalence of combined incontinence.” By contrast, another study found a prevalence of 18
percent, analyzing data from the regional census of older residents.”'” Almost half the residents
in Canadian LTC hospitals had combined incontinence.”* The prevalence was lower in nursing
homes in the United Kingdom (4 percent), and in short-term nursing homes (9 percent).”"”
Residents in geriatric (27 percent), private nursing (33 percent), and psycho-geriatric nursing
homes had higher rates of combined incontinence.

Prevalence of Fl with or without Ul in Adults in LTC Settings

Prevalence of FI with or without Ul in adults in LTC settings varied from less than 5 percent
across nursing homes in the United Kingdom®'? to 12 percent in the largest national American
study.’ One study at the state level reported a prevalence of 46 percent’ and an annual incidence
of FI in nursing homes of 14 percent.® The prevalence varied depending on baseline disease,
from 27 percent in residents who needed supervision to 83 percent in patients with severe mental
impairment.’* More than half of the residents in geriatric and psycho-geriatric LTC facilities
wear pads for FI.*'° The prevalence depended on the definitions of incontinence and whether
having only FI (versus combined UI and FI) was reported (Appendix Table F5). Moderate FI
was reported in 8 percent of women in nursing homes.'®' Thirteen percent of residents
experienced incontinent episodes 1-3 days per week, 16 percent 4-7 days per week, and 23
percent less than once a week.®” Frail residents (16 percent) and patients with stroke (25
percent) and dementia (45 percent) had the highest prevalence of frequent FI.°*

In conclusion, fecal and combined incontinence is prevalent in LTC facilities. Combined
incontinence is more prevalent than FI alone. Rates depend on the data set, definitions and
severity of incontinence, and baseline diseases status. The prevalence among race, age, and
ethnic groups needs future research.
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Prevalence of FI in Community Dwelling Elderly Adults
Three percent''! to 6 percent'”® of older adults living at home suffer from combined UI and
FI (Table 13). The prevalence in elderly men varied substantially from 2 to 6 percent in
Europe''' to 39 percent in the United States.’ The same prevalence of 4 to 6 percent of combined
incontinence was found in European elderly women''" with a rate several times higher in
American females (27 percent).’
The prevalence of FI varied from 6 to 10 percent in Europe to 15 percent in Japan™ to
26 percent in the United States.'”® The prevalence of solid FI was around 2 percent in two
studies,"'""'*® while liquid FI was more than ten times higher in the American study (17
percent)'® than in Europe (1 percent).''’ The prevalence did not show consistency in elderly
males with ranges in FI from 3 percent® to 16 percent.”' The prevalence of FI in elderly women
averaged 6 to 8 percent in Europe'' and 12 percent in the United States.”"’

111,603

158

Prevalence of FI in Community Dwelling Men

Prevalence of FI in community dwelling men varied across the studies depending on
definitions of incontinence and population characteristics, including the proportion of subjects
with FI only in the samples when anal or combined incontinence were analyzed.(Table 14).

Combined UI and FI were reported in 6 to 15 percent of younger men, while 7 tol1 percent
experienced FI in a cross-sectional, community-based study.® Less than 2 percent of younger men
were incontinent with solid or liquid feces;***% 6 percent® to 21 percent® reported stains in
underwear. Older European men had combined incontinence less often (1-4 percent)''! than
American men (15 to 25 percent).’

The prevalence of FI was consistently <10 percent in several studies of men older than 60
years® 0! 1508604606609 41 4 in studies with combined age groups.”'*'*¢!? One Portuguese study
reported the highest rate (16 percent) of FI in patients of a geriatric ambulatory service.’

Pooled prevalence of FI in community dwelling men varied across the studies with a less
expected fact that the addition of flatus incontinence did not increase the prevalence of Al
compared to reported prevalence of FI only (Table 15).p The lowest prevalence of Al (1.6
percent) was reported in two studies with the median age of participants between 45 and 64
years. The prevalence of FI was less than 10 percent in all age groups and increased from 6.4
percent in those 45-64 years old to 9.6 percent in elderly men. The prevalence of solid feces
incontinence was reported by 1.4 percent of men 45-64 years of age and by 2 percent of elderly
males. The most prevalent was combined incontinence in elderly persons; 16 percent of men
over 80 years experienced Ul and FI.

Prevalence of FI in Community Dwelling Women

Although no study investigated FI vs. Al in the same sample, there was a consistent pattern
of a higher prevalence (two to four-fold) of Al than that of FI in women across age categories;
this suggests that combining incontinence of flatus and feces in the same definition may
contribute to increased prevalence estimates.

Less than 10 percent of females in the community experienced combined incontinence (Table
16).5!11:162212614 ] der women had higher rates of combined incontinence, but only in one
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study.® The prevalence of Al increased with age from 11 percent in females under 40 to 36 to 45
percent in older women.®"

The prevalence of FI also increased with age from 6 percent in women younger than 40
years,'®' to 9 percent in those 50-59 years and 13 to 18 percent in older women.** Association
with age was found in two studies,”''" but the rates were not consistent across studies. The
prevalence of FI varied by the type of incontinence (Appendix Table F6). The prevalence of
flatus was less than 10 percent in the majority of the studies,'¢%207232:04.612613.616-618 1y £y
studies reported flatus incontinence in more than 20 percent of women.”"'*>*'%°1 The
prevalence of incontinence of liquid feces was less than 10 percent in 50 percent of the
studies,'03:203:604.612616.617.619 powy studies reported a prevalence of more than 10 percent'” or 20
percent.” The prevalence of incontinence of solid and liquid feces was <10 percent in four of 12
studies that reported this outcome.'~%*+%% Most of the studies found that 5-10 percent of
women were incontinent of solid and liquid feces.****?*07-69%613 The prevalence of solid feces
was <5 percent in 10 of 15 studies that assessed this outcome, '?*!63-203217.604.612.616617.619.620 gy,
studies found that 5-10 percent experience incontinence of solid feces.”'*"1>62! Severity of FI
in females increased with age (Appendix Table F7).'"®! The prevalence of monthly FI varied from
6 percent162 to 25 percent;'>> One percent162 to 5 percent'® of women had more than one FI
episode per month. The prevalence of weekly FI was less than 7 percent in the majority of the
studies.'?>!6%1¢1183 [ ogq than 2 percent of community dwelling women reported daily FI.'>>'¢!

Pooled prevalence of Al was the highest in women compared to other definitions and
increased from 22 percent to 45 percent with aging (Table 17) An inclusion of flatus
incontinence in the definition contributes to increased prevalence estimates in females.
Prevalence of FI was higher than in males and increased from 7 percent in those 45-60 years of
age to 10 percent among elderly women. Combined UI and FI were experienced by 10 to 12
percent of women. The prevalence of monthly FI varied from 6 percent to 25 percent; 1 percent
to 5 percent of women had more than one FI episode per month. The prevalence of weekly FI
was less than 7 percent in four studies. Less than 2 percent of community dwelling women
reported daily FI in three studies.

Prevalence of FI in Community Dwelling Adults

Several studies did not differentiate prevalence of FI by gender (Appendix Table F8).
Combined UI and FI increased with age''' and varied from 1 percent to 6 percent in older
adults.”** The prevalence of FI was 2 percent in an American study®* and 5 percent in a French
study.®® The prevalence of FI also increased with age and sample;''""'> it varied from
approximately 5 to 8 percent in a community based study''' to 12-19 percent among adults
visiting primary care physicians or gastroenterologists.'” The prevalence of FI of liquid feces
was 7 percent,’** higher than FI of solid or liquid feces (3 percent®® to 4 percent®*®). Daily FI
was reported by 3 percent of adults,"” weekly FI by 4 percent'® to 5 percent,'”” and monthly FI
by 7 percent'” (Appendix Table F9). Daily incontinence of solid feces was found in 0.4 percent
of adults;**’ weekly incontinence was experienced by 0.1 percent®® to 3 percent®”’ of adults.

Prevalence of FI in Community Dwelling Adults by Race

African American and White men had the same prevalence of FI (14 percent vs. 11 percent,
respectively) (Appendix Table F10).*'” Prevalence of FI varied in African American women
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219 628 187

from 9 percent™” to 19 percent®”® and in White women from 7 percent'™ to 21 percent,*”® being
lowest in Asian American women (4 percent).'®’ The prevalence of combined UI and FI was 11
percent in Asian women and 20 percent in White women.'®’

Limitations

Variations in definitions of FI and its severity, few population level studies with multivariate
analyses, differences in samples, and inconsistency in factors adjusted in statistical modeling
prevent firm conclusions; pooled estimates and meta-analysis procedures could not be conducted
in many instances. Data were inconsistently reported for FI severity characteristics (frequency,
amount, consistency of leakage, and duration) and analyses of associated factors were few, so
knowledge is limited. Use of a standard definition of FI that excludes flatus and determination of
a minimum set of variables to be collected and used in multivariate analyses are recommended.

Summary

In conclusion, the published evidence, level IIB-III, suggests that the prevalence of FI
increases with age and varies, depending on the country where studies were conducted;
population-based, clinic-based, or administrative sampling of the adults; and definitions of FI
with increased prevalence of Al in women but not in men.. Data were inconsistently reported for
FI severity characteristics (frequency, amount, consistency of leakage, and duration), and
analyses of associated factors were few, so knowledge is limited. Use of a standard definition of
FI that excludes flatus and determination of a minimum set of variables to be collected and used
in multivariate analyses are recommended.

Less than 10 percent of females in the community experienced combined incontinence. The
prevalence of combined incontinence in men was not consistent and varied by age and residency
categories. The prevalence of FI was consistently <10 percent in men of different age groups.
Most of the studies found that 5 to 10 percent of women were incontinent of solid and liquid
feces and <5 percent of solid feces. The prevalence of FI was the same among race categories.
Heterogeneity in prevalence across studies does not allow valid pooled estimates. The primary
cause for FI; risk factors, age, and gender may contribute to differences in results. Adjusted
prevalence and incidence of FI should be investigated in prospective studies. Studies with older
adults identified through medical records and administrative databases reported higher
prevalence of FI. Differences between quantitative definitions of FI account for variation in the
results. Studies of FI incidence and risk factors are greatly needed.
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Table 12. Prevalence of Fl in LTC settings

Author

Population Subgroup

Sample Size

Prevalence (%)

Combined Ul and FI

Peet, 1995°™° LTC hospitals 202 7.9
Nursing homes, local authority 1,704 13.9
Nursing homes, total 5,758 17.7
Nursing homes, acute 627 9.4
Nursing homes, geriatric 446 26.5
Nursing homes, private nursing 946 32.6
Nursing homes, private residential 1,244 10.2
Nursing homes, psychogeriatric 397 36.5
Nursing homes, voluntary sector 192 4.2
Borrie, 1992%* LTC hospital 457 44.0
Nelson, 2005* Nursing homes, incidence 3,859 12.4
Bliss, 2006° Nursing homes 10,215 39.7
Fl
Peet, 1995°™° LTC hospitals 202 4.5
Nursing homes, local authority 1,704 2.9
Nursing homes, total 5,758 3.1
Nursing homes, acute 627 4.2
Nursing homes, geriatric 446 2.7
Nursing homes, private nursing 946 4.3
Nursing homes, private residential 1,244 2.9
Nursing homes, psychogeriatric 397 1.8
Nursing homes, voluntary sector 192 0.5
Borrie, 1992% LTC hospital 457 46.0
LTC hospital, Assistance required 59 42.0
LTC hospital, Cerebrovascualr diseases 113 42.0
LTC hospital, COPD 52 31.0
LTC hospital, Dementia 139 66.0
LTC hospital, Diabetes 51 45.0
LTC hospital, Hypertension 40 45.0
LTC hospital, Immobile 233 67.0
LTC hospital, Independent 110 13.0
LTC hospital, residents with Ischemic heart disease 58 41.0
LTC hospital, residents with malignant neoplasm 34 32.0
LTC hospital, residents with mild mental impairment 96 31.0
LTC hospital, residents with moderate mental impairment 78 68.0
LTC hospital, residents with multiple sclerosis 25 48.0
LTC hospital, residents with no mental impairment 140 14.0
LTC hospital, residents with Parkinson's disease 40 62.0
LTC hospital, residents with prostate disease 28 50.0
LTC hospital, residents with severe mental impairment 123 83.0
LTC hospital, supervised residents 33 27.0
Brocklehurst, 1998%°2  Nursing homes 497 52.0
Nelson, 1998° Nursing home 18,170 46.0
Nelson, 2005* Nursing homes, incidence 3,850 14.7
Bliss, 2006° Nursing homes 10,215 12.4
Wear Pad
Peet, 1995°"° Long term care hospitals 202 45.2
Nursing homes 1,704 45.5
Nursing homes 5,758 49.3
Nursing homes, acute 627 17.4
Nursing homes, geriatric 446 48.7
Nursing homes, private nursing 946 52.5
Nursing homes, private residential 1,244 55.6
Nursing homes, psychogeriatric 397 67.7
Nursing homes, voluntary sector 192 51.5

88



Table 13. Prevalence of FI in community dwelling elderly adults

é\;r:\hp(i; Definition Prev(gi/:)()ence 95% ClI
Men and Women
Teunissen, 2004"" Combined Ul and FI, >80 years old 6.0 4.0;8.9
N = 4,650 Combined Ul and Fl, total 3.0 2.6;3.5
Fl, >80 years old 10.0 7.4;13.4
Fl, Total 6.0 5.4;6.7
Liquid feces 1.1
Solid feces 2.0
Bliss, 2004 Combined Ul and FI 17
N =1,352 Fl 26.3
Fl one or more times within the past year 19
Fl daily 1.5
Liquid feces 16.6
Soils underwear 21.6
Solid or liquid feces 1.97
Nakanishi, 1997°¢ Fl 15.3 13.5;17.3
N = 1,405
Prosser, 1997°% FI 93 71 12.1
N = 527
Goode, 2005%" Fl 12.0
N = 1,000
Men
Roberts, 1999° Combined Ul and FI 39.1 19.1, 59.0
N =23 Fecal incontinence 3.1 2.9,9.1
Teunissen, 2004 Combined Ul and FI 6.0 2.8;11.9
N=2,137 Combined Ul and FI 2.0 1.5;2.6
Fl 16.0 10.4; 23.7
Fl 7.0 6.0; 8.2
Liquid feces 0.6
Solid feces 1.9
Goode, 2005°" Fl 12.4
N = 1,000
Women
Roberts, 1999° Combined Ul and FI 27.3 12.1;42.5
N = 33
Teunissen, 2004"" Combined Ul and FI 6 3.6; 9.7
N =2,513 Combined Ul and FI 4 3.3;4.8
Fl 8 5.1;12.1
Fl 6 5.1;7.0
Liquid feces 1.5
Solid feces 2.1
Goode, 2005°" FI 11.6
N =1,000
Bharucha, 2005'®" Moderate FI 08
N =2,800
Bradley, 2005'% Strain with defecation 25

N =297
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Table 14. Prevalence of Fl in community dwelling men

Author (Sample)

Definition

Prevalence (95% CI)

<60 Years

Roberts, 1999° (N = 38)

Combined Ul and FI

15.8 (4.2; 27.4)

Roberts, 1999° (N = 188)

Fl

6.9 (3.3; 10.5)

Roberts, 1999° (N = 778)

Combined Ul and FI

5.9 (4.1, 7.6)

Fl

11.1 (8.8; 13.5)

Walter, 2002°* (N = 758) Flatus 17.8 (15.3; 20.7)
Underwear staining 21.0 (18.2; 24.0)
Walter, 2002°%* (N = 758) Liquid feces 0.7 (0.3;3.4)
Solid feces 0.2 (0.0; 1.0)
Enck, 1991°% (N = 65) Solid or liquid feces 1.5(0.3; 8.2)
Underwear staining 6.2 (2.4; 14.8)
Thomas, 1984°% (N = 5,975) Solid or liquid feces 1.0 (0.8; 1.3)

>60 Years

Roberts, 1999° (N = 65)

Combined Ul and FI

15.4 (6.6; 24.2)

Roberts, 1999° (N = 80)

Combined Ul and FI

25.0 (15.5; 34.5)

Roberts, 1999° (N = 141) FI 12.1(6.7; 17.5)
Roberts, 1999° (N = 206) Fi 5.8 (2.6; 9.0)
Roberts, 1999° (N = 778) FI 11.1 (9.0; 13.5)
Teunissen, 2004 (N = 2,137) Combined Ul and FI 1.0 (0.5; 1.8)
Combined Ul and FI 1.0 (0.5; 2.0)
Combined Ul and FI 2.0(1.0;3.9)
Combined Ul and FlI 4.0(2.1;,7.2)
Fl 6.0 (4.4;8.1)
FI 6.0 (4.2; 8.4)
FI 8.0 (4.6; 11.3)
FI 9.0 (5.9; 13.3)
Adolfsson, 1998 (N = 661) Constipation 9.0
Solid or liquid feces 4.0
Urgency 10.0
Lopes, 1997°" (N = 43) Fl 16.3 (8.1; 30.0)
Walter, 2002°™ (N = 213) ] 1.0 (0.3; 3.4)
O’Keefe, 1995°% (N = 270) FI 8.1(5.4; 12.0)
Diokno, 1990%%" (N = 666) FI 5.4 (3.9, 7.4)
Thomas, 1984° (N = 1,102) FI 4.1(3.1;5.4)
Wetle, 1995%° (N = 1,449) Fl 8.5(7.2; 10.0)
Edwards, 2001°% (N = 1,625) Fl 1.0 (0.6; 1.5)
Verhagen, 2001°%° (N = 3,345) Fl 8.0 (7.1;9.0)
Talley, 19927 (N = 328) FI more than once a week 4513, 7.7)
Fl more than once a week 4.6 (1.4;7.8)
Combined Age Groups
Damon, 2006°*° (N = 706) Al 2.4 (1.1;4.7)
Nelson, 1995°%* (N = 6,959) Al 0.8
Lam 1999°"® (N = 259) FI 15.1 (11.2; 19.9)
Flatus 8.1(5.4;12.1)
Roche, 2002°™ (N = 268) Fl 3.0 (1.5;5.8)
Flatus 3.0 (1.5;5.9)
Liquid feces 2.6 (1.3;5.3)
Solid feces 0.4 (0.1;2.1)
Kalantar, 2002°"" (N = 286) FI 10.8 (7.7; 15.0)
Solid feces 3.1(1.7;5.9)
Liquid feces 9.4 (6.6; 13.4)
MacLennan, 2000 (N = 1,464) Fl 2.3 (1.6;3.2)
Flatus 6.8 (5.7; 8.2)
Drossman, 1993°™ (N = 2,639) FI 0.5(0.3; 0.8)
Perry, 2002°"" (N = 4,633) Fl 2.8(2.4,3.3)
Underwear staining 9.6 (8.8; 10.5)
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Table 15. Pooled prevalence of Al (FI) in males by type and age categories (random effects model)

Type Age (Studies) Prevalence (95% CI)

Al 45-64 years (2) 1.6 (0.0; 3.2)
Fl 45-64 years (8) 6.43 (4.8; 8.1)
Fl 65+ years (12) 7.18 (5.3;9.1)
Fl 80 and over (3) 9.63 (4.5; 14.8)
Liquid feces 45-64 years (3) 3.34 (2.0; 4.7)
Solid feces 45-64 years (3) 1.39 (0.4; 2.4)
Solid feces 80 and over (1) 1.92 (1.9; 1.9)
Solid or liquid feces 45-64 years (2) 2.17 (<0.01; 4.3)
Solid or liquid feces 65+ years (1) 4 (4.0;4.0)
Fl+Ul 45-64 years (2) 9.53 (5.4; 13.6)
Fl+Ul 65+ years (2) 8(6.3;9.7)
Fl+Ul 80 and over (2) 15.70 (12.0; 19.4)

Table 16. Prevalence of Fl in community dwelling women

Author Age Sample Size Prevalence (95 % CI)
Combined Ul and FlI
Roberts, 1999° 50-59 114 17.5 (10.5; 24.5)
60-69 117 21.4 (14.0; 28.8)
70-79 91 15.4 (8.0; 22.8)
>50 762 9.4 (7.1; 11.6)
Teunissen, 2004 60-64 2,513 3.0 (1.9; 4.6)
65-69 4.0 (2.6; 6.0)
70-74 5.0 (3.3;7.4)
75-79 7.0 (4.6;10.4
Griffiths, 2006°"™* 321 ( 8.4 :
Ballester, 2005 %2 115 9.7
Boreham, 2005 457 9.9
Al
Gordon,1999°" <30 9 11.0
Kahn, 2005%%° >18 1,004 20.0
Gordon,1999°" >80 22 450
Boreham, 200522 18-65 457 28.4 (24.4; 32.8)
Gordon,1999°" 31-40 17 29.0
41-50 40 28.0
51-60 58 19.0
61-70 73 30.0
71-80 64 36.0
Nelson, 1995°%2 6,959 1.4
Damon, 2006°%° 706 7.5 (5.0; 10.7)
Gordon,1999°" 283 29.0
Roberts, 1999° 50-59 114 8.8 (3.6; 14.0)
60-69 157 14.0 (8.6; 19.4)
70-79 105 10.5 (4.6; 16.4)
>80 24 12.5 (0.0; 25.7)
Bharucha, 2005'®" <40 2,800 5.6
<60 6.7
Roberts, 1999° >50 762 15.2 (12.5; 17.9)
Bharucha, 2005'®’ >61 2,800 5.8
Teunissen, 2004 60-64 2,513 4.0 (2.8;5.7)
65-69 5.0 (3.5;7.1)
70-74 7.0 (5.0;9.7)
75-79 8.0(5.4;115
Melville,2005'% 3,444 ( 72 )
Bharucha, 2005'®’ 2,800 12.1 (11.0; 13.1)
Ballester, 2005 % 115 13.6
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Table 17. Pooled prevalence of Al (FI) in females by type and age categories (random effects model)

Age Categories (Studies)

Prevalence (95% CI)

Type
Anal
Anal
Anal
Anal
Fl
Fl
Fl
Solid feces
Solid feces
Liquid feces
Liquid feces

Solid and liquid feces
Solid and liquid feces
Solid or liquid feces
Flatus

Flatus

Fl+UI

Fl+UI

Fl+Ul

19-44 years (3)
45-64 years (3)
65+ years (1)
80 and over (1)
45-64 years (5)
65+ years (3)
80 and over
45-64 years (14)
80 and over (1)
45-64 years (12)
80 and over (1)
45-64 years (1)
65+ years (10)
45-64 years (18)
19-44 (2)

45-64 years (12)
45-64 years (3)
65+ years (2)
80 and over

22.10 (16.10; 28.10)
16.98 (9.61; 24.35)
33.00 (27.12; 38.88)
45.00 (44.81; 45.19)
7.31(5.29; 9.32)
8.53 (7.32; 9.75)
9.52 (7.26; 11.79)
3.59 (2.75; 4.43)
2.07 (2.06; 2.08)
6.79 (5.15; 8.42)
1.47 (1.47; 1.48)
2.17 (2.16; 2.17)
7.18 (5.13; 9.24)
5.03 (4.17; 5.89)
16.28 (1.99; 34.55)
14.23 (10.73; 17.72)
9.63 (1.67; 20.93)
10.37 (8.49; 12.24)
12.43 (10.23; 14.62)
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Question 2. What are the Independent Contributions of Risk
Factors for Urinary, Fecal, and Combined Urinary and Fecal
Incontinence?

Overview of Risk Factors for Ul

Early epidemiological studies identified a number of potential risk factors of Ul in a variety
of adult populations (childbearing women, nonchildbearing women, men, men following prostate
surgery) using univariate or bivariate analyses. In the past decade, there have been an increasing
number of large population-based studies that incorporate multivariate analyses enabling the
determination of the independent effect of a particular risk factor. However, the majority of
studies have been cross-sectional in design which provides data only on risk factors for prevalent
incontinence (Appendix F Table 1). Many of these studies are national population-based surveys
on the general health of a particular population and are limited by the variables included in the
study. Longitudinal studies incorporating multivariate analyses that provide data on the risk
factors for incident incontinence are scarce.

In women, the major modifiable risk factors included obesity, vaginal trauma, and vaginal
prolapse. Studies on risk factors such as lifestyle factors, selected chronic diseases, and
medication use are limited. Inconsistencies in findings related to particular risk factors might be
explained, in part, by the differences in the age of the study populations, the definition and
measurement of Ul, and the risk factors available for analysis. Longitudinal studies have found
that risk factors for prevalent vs. incident UI vary.'*’ In general, the risk factors for the various
types of Ul (stress, urge, and mixed) also vary. Aging tends to be associated with changing risk
profiles associated with UI and UI type. The evidence presented next includes only those studies
that incorporated multivariate analyses.

Risk Factors for Ul in Community Dwelling Women

Age. Age tends to be linearly associated with UI, with prevalence and incidence rates
increasing steadily with advancing age.”*!23-2>-26.62.63.8081.83.85.99.103.133. 38 143.184 1y wever, in older
women an increase in incidence of weekly'> UI was not significant when women 75-79 years
were compared to those 70-74 years of age (Appendix Table F11). The large Canadian Study of
Health and Aging cohort reported no significant increase in annual incidence of UI in women 75-
84 or older than 85 years compared to women younger than 75 years of age.'™

Prevalent Ul significantly increased with age in 207-5°66.6773:7481.84.92.96.97,105,118,124,133,138,149,185-
of 28 studies that reported the association,’>>-626067.73.74:81,84.92.93.95-97.105,118,124.132.133.138.140, 144,
149185189 Only one population-based cross-sectional study of 5,701 female participants in the
Health and Retirement Study showed a decrease of 3 percent per 1 additional year in prevalence
of moderate UI with 15 or fewer days with incontinence episodes in the last month.'® Adjusted
odds of prevalent stress Ul increased by 110 percent per 5 year incremental increase in age in
participants of the Heart & Estrogen/Progestin Replacement Study® with nonsignificant dose
response association in the British cohort of 12,570 female respondents older than 40 years.'*?
The largest increase in odds of stress UI (239 percent) was reported among women over 80 years
compared to those younger than 60 years'*® in the European population-based study of 5,795
elderly community dwelling females.'**

187
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Prevalence of total weekly UI significantly increased by 106 percent per additional 1
year '* and daily UI by 103 per additional 5 years of age."*” Adjusted odds of occasional
monthly UI was 1.2 and odds of severe UI 1.3 times in women 40-44 years compared to those
younger than 40 years old."*® Women 45-54 years old experienced UI 2.1 times more often and
those older than 55 years of age 3.1 time more often than those 15-34 years old.” Odds of
reporting any UI was 3.7 times greater in women 50-59 than those 41-49 years old.* Women
older than 70 years experienced UI 1.49%' to 2.9 times™ more often than women under 50. The
dose response association with severity of UI was shown in the Nurses' Health Study with odds
ratio 1.45 for occasional, 1.56 for occasional severe, 1.67 for frequent and severe, and 1.81 for
weekly severe UI in women older than 70 compared to those under 50.** Women 75-84 years old
had 1.47" to 6.7°% times higher odds of UI compared to women under 75 years and those 15-24
years old, respectively.

Adjusted prevalence rates of weekly urge UI increased by 1.2° per 5 additional years of age
and by 1.8 times '*’ per 10 additional years of age in a dose response model. Monthly urge UI
was 1.8 time more frequent'*’ among women 60-80 years old than for those under 60. Elderly
women older than 80 years reported monthly UI four times more often than women younger than
60."** One community base Japanese survey of 968 women older than 40 years reported lower
odds of urge UI among those older than 60.”*

Maternal age at the time of either the first or last delivery has been examined as a risk factor
for subsequent UI; however, the effect age has on the development of Ul appears to lessen by
age 50.°° Several studies have found that age 35 years or older at first delivery increased the risk
of UI or frequent UI when compared to younger women.'”'*” Similarly, one study found a
lower risk in women who were 25 years or younger at their first delivery than their older
counterparts (23 percent vs. 28 percent, respectively).®” Another study found that being age 30
or more at the second delivery doubled the odds of becoming incontinent.'”” Two studies
reported that the strongest associations with Ul were for women who were under the age of 22
years at their first delivery.'®'* In one study examining maternal age at subsequent deliveries,
women older than 30 and 40 years at a second vaginal delivery had lower rates of UI and urge
UL Other studies have not been able to demonstrate an independent effect of age on UI in the
immediate postpartum period.'”® Age at last delivery appears to be less of a risk factor.®*

Gender. Female gender has been consistently documented as a strong predictor of Ul in
bivariate analyses, 4701749291074 ith ap age-adjusted odds of UT of 3.1.°2 One in six
women after age 30 have UI, compared to 1 in 20 men.”®” Women have higher rates of UI than
men in all age groups.®’™ In early adult years, women have a two to four times higher rate of Ul
than men; however, in advanced years (e.g., ages 75 or 85 and over), even though women
continue to have higher rates, the prevalence rates are more similar.®' In a study of 54,920 adults
>3 years, the UI rate in women was 2.5 per 100 versus 1.4 per 100 in men.* Other studies find
that UI prevalence is 6.8 times higher in women.”

Race/Ethnicity. There is growing evidence that race/ethnicity is a predictor of UL, Ul
severity, and Ul type in nonchildbearing and childbearing women (Appendix Table F12). In
earlier studies, White women tended to have higher rates of Ul than other ethnic/racial groups
(Blacks, Asian Americans, including Japanese and Chinese, and Hispanics).???#%93-105-120.138 1,
more recent studies, being non-White was associated with lower odds of having UI and severe
UIL,'** with the exception of being Hispanic."*® A higher UI incident rate in Whites was reported
in two studies (OR 3.1, 95 percent CI 2; 4.8) (Figure 3).'21% African American women had
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higher odds of incident urge but lower odds of incident stress UI. Hispanic women developed
weekly Ul more often compared to Caucasian (OR 2.96, 95 percent CI 1.06; 8.18).

Prevalence of mild, moderate, and severe Ul was lower among African American women
than White women in all six studies that examined the association (Figure 4).%>-10>-137:138.149.189
Prevalence of moderate UI was lower among Hispanic women compared to Caucasian women in
four of five studies (Figure 5).”>'9>1%14918 However, evidence was not consistent. Prevalence of
mild or severe Ul was either less or the same in Hispanic women than in White women. Asian
women had lower odds of moderate or severe UI (Appendix Figure F1) in two studies.'*>'**

Race/ethnicity was associated with different types of UL, including stress, urge, or mixed Ul
(Appendix Table F12). After multiple adjustments, the risk of stress UI was higher in White
women than in Black and Asian American women.'"®"*’ In one study White women had a 2.8
times higher risk of stress Ul than Black women.®® In contrast, the risk of urge UI was similar in
Black and Asian American women compared to White women.’” In other studies, White women
had three times the risk of Black women with respect to urge UL''®

Obesity. Obesity has been consistently established as a strong predictor of UI, especially
severe Ul (Appendix Table F13). Incident monthly UI was 110 percent higher and daily 112
percent higher per one unit increase in BMI.'* Obese females developed monthly UI 1.7 times
more often (95 percent CI 1.2; 2.5) than women with normal weight.'*

Prevalent urge Ul showed a positive dose response association 1.1 times per one unit
increase in BML"' (OR 1.08, 95 percent CI 1.1; 1.1), 1.4 times in women with BMI 25-30 than
<25 kg/m?,"** and 1.8 times (OR 1.8 95 percent CI 1.4; 2.4) in those with BMI >30 kg/m2.'**
Asian overweight women experienced urge Ul three times more often than those with normal
weight (OR 3.4, 95 percent CI 1.2; 9.2).""

The largest increase in stress Ul was shown in obese women with uterovaginal prolapse
compared to normal weight females without prolapse (OR 33.0, 95 percent CI 12.5; 87.1).” In
contrast, underweight women after surgery for Ul reported stress Ul more often than females
with greater BML*' Severe UI was more prevalent in overweight women (BMI 25-29kg/m* OR
1.5, 95 percent CI 1.4; 1.6) and obese women (BMI >30 OR 3.1, 95 percent CI 2.9; 3.3)."®

The effect of BMI differed depending on definitions of UI (Figure 6). Odds of ever having
UI were higher in underweight and overweight women.''®"”' Adjusted odds of UI in the past
month were higher in overweight and obese females.**'**!*> Weekly UI was more prevalent in
obese but not overweight women with a dose response increase per one unit of
BMI.*¢-09296: 38189 with the definition of UT in the past year (Figure 7), the majority of the
studies showed a significant increase in UI corresponding to greater BMI,”->!-2%6872:144

The association between BMI and Ul varied depending on frequency of leakage episodes
(Figure 8) The majority of the studies reported a significant raise in daily UI corresponding to an
increase in BMI per one unit (OR 1.44, 95 percent CI 1.3; 1.6), per five units (OR 1.6, 95 percent
CI 1.4; 1.7), or in overweight women (OR 1.65, 95 percent CI 1.3; 2.1).”>77%14%1% Tncremental
increase per one unit in BMI was not associated with higher adjusted rates of at least monthly
UI; however, obese women had greater odds of Ul compared to women with normal
weight, 07 10+121124 B8 19990 {7y derweight and obese women had increased odds of having at least
weekly UL®™%138185 Dajly and weekly stress UI were significantly associated with an increase in
BMI in all studies (Figure 9).>16¢70-18132:33.135. 199,187 e ag50ciation with UI at least monthly or
in the past year was less consistent.

Studies in older women have found that a higher BMI (OR 1.3 per 5kg/m®, CI 1.1; 1.6) was
associated with stress UI but not urge UL''® Other studies found that increasing BMI was
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associated with urge Ul in women ages 40-60 years, whereas one study did not find an
association.®

Some studies have incorporated alternative anthropomorphic measures such as waist
circumference, visceral fat area measured by computed tomography scan of the abdomen, and
sagittal diameter®'"®'*° with mixed outcomes (Appendix Table F14). One study found that waist
to hip ratio was predictive of stress UL®® Other studies found increasing waist circumference is
weakly associated with prevalent mixed UI (OR 1.0, 95 percent CI 1.0; 1.1 per 1cm increase in
waist circumference), stress UI (OR 1.0, 95 percent CI 1.0; 1.1), and total monthly UI (OR 1.1,
95 percent CI 1.0; 1.1).1%

Evidence on maternal weight and maternal weight gain during pregnancy is conflicting. In
one study, women with higher BMIs (>25kg/m”) and higher maternal BMIs (during pregnancy)
increased their odds by 168 percent in developing Ul at 3 months postpartum as compared to
women with lower BMIs."” In another study, higher predelivery BMI (per 5kg/m” increased the
odds of UI at 6 months postpartum by 20 percent.”” In other studies, maternal weight gain was
not associated with UT'” or the development of stress UI 10 years after the index delivery.'®

Genetic influence. Evidence from four studies suggests a genetic influence on UL%*%* In
one study, daughters of mothers with stress UI had a higher prevalence of stress Ul than age-
matched controls, 71.4 percent versus 40.3 percent, respectively.®** Furthermore, UI symptoms
appeared 7 years earlier in “incontinent families” than in those without a history of
incontinence.®*? In a case-control study examining relatives of women with urodynamically
diagnosed Ul, first-degree relatives had a UI prevalence of 20.3 percent versus 7.8 percent in
relatives of the control group.”*> Both mothers and sisters had significantly higher prevalence
rates of stress Ul than controls. Although daughters had a Ul prevalence rate twice as high as
controls, the difference was not significant. > In a population-based study, daughters of mothers
with any type of UI had a 1.3 times higher risk of being incontinent, (95 percent CI 1.2; 1.4), a
1.5 times higher risk (95 percent CI 1.3; 1.8) of stress Ul and 1.8 times higher risk (95 percent CI
0.8; 3.9) of urge UL** Daughters were also at higher risk of having severe incontinence if the
mother had severe incontinence (1.9; 95 percent CI 1.3; 3.0). ®* Younger sisters of female
siblings with UI, stress UI, or mixed UI had increased relative risks, respectively of 1.6 (95
percent CI 1.3; 1.9), 1.8 (95 percent CI 1.3; 2.3), and 1.7 (95 percent CI 1.1; 2.8).*® In another
population-based study involving 548 monozygotic and 620 dizygotic twin pairs, the heritability
for urge UI was 42 percent (95 percent CI 16; 63) among women ages 48-64 years and 49 (95
percent CI 29; 65) in those ages70-94 years.®** Mixed Ul also had a substantial genetic
component; however, the role of genetic factors was less clear.®*

Lifestyle Factors

Physical activity. There is limited data on the role of physical activity as a risk factor for UI
(Appendix Table F14). Intensive physical activity in women 50-79 years of age in the Nurses'
Health Study was associated with a significant reduction in incident UI (OR 0.9, 95 percent CI
0.8; 1.0)."°® Physically active women developed stress UI less frequently (OR 0.71, 95 percent
CI 0.56; 0.91)."°° The same study reported a significant negative association between walking
and incident urge UI (OR 0.7, 95 percent CI 0.5; 0.9)."°

In a large study of women >20 years, after adjusting for age, number of children, coughing,
and wheezing/dyspnea, increasing levels of low physical activity had weak and negative
associations with UL'"* No significant effects were noted for high intensity physical activity with
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respect to stress, urge, and mixed UL Similarly, a large study of women >40 years did not find an
effect for those with different levels of physical activity or participating in vigorous activities.'”
In a study examining the impact of physical activity on urine leakage in 665 primiparous women,
high impact exercise before pregnancy was significantly associated with UI 1 year after
childbirth, increasing the odds of UI by 40 percent.* In two surveys, physical exercise in the
past year was not associated with UL>™

Education and occupational status. Studies on occupational factors and UI risk are rare. In
a study involving 1,581 Taiwanese women >20 years, having an occupation that involved weight
lifting or other labor was not significantly associated with stress UL’> Women without private
health insurance had higher adjusted odds of urinary symptoms (OR 2.6, 95 percent CI 1.4; 5).**

Surprisingly, higher education was associated with increased odds of prevalent Ul in the
majority of the studies.®”-'%-"28393- 19918991 0y ege graduates 42-52 years old experienced Ul
1.31 times more often compared to women without degrees;”” university graduates 50-64 years
old reported UI 2 times more often (OR 2.0; 95 percent CI 1.8; 2.3)""! than females with lower
education. One study found that higher education was an independent risk factor for UI for all
ethnic groups except Chinese Americans but that educational level was not associated with
moderate/severe UL” However, in contrast to these studies, one study of postpartum
incontinence reported that having less than a college education doubled the risk of UL**

Marital status and social support. Married women had the same prevalence of Ul as
women who were widowed, divorced, or never married.** A large Study of Women's Health
Across the Nation'* suggested no association between level of social support and incident
monthly UI. However, the same cohort reported higher prevalence rates of Ul among women
within the lower quartile of social support.'*® Psychological stress was associated with greater
urinary symptoms including UI (OR 2.7, 95 percent CI 1.1; 7)* but not with UI in the past
month.** Low social activity was not associated with risk of stress, urge, or mixed Ul in women
>70 years.'” The interpretation of whether decreased social activity and poor social support
precipitates Ul or is a result of Ul is unclear.

Dietary factors.

Caffeine. Evidence of caffeine consumption as a risk factor for Ul is limited and conflicting.
In a Norwegian study of 34,755 women >20 years of age, coffee consumption (number of
cups/day) was not associated with UI in a multivariate analysis, whereas tea drinkers were at a
slightly higher risk for all types of UI. (Appendix Table F15)."”* In other studies, coffee
consumption has either not been associated with UI risk>>'® or was shown to reduce the odds by
50 to 60 percent, depending on the amount consumed.”” One large study in the United Kingdom
did not find an association between tea consumption and UT risk.'"

Carbonated beverages. Data on the type and amount of beverages consumed is scarce. In one
study involving 6,424 women, daily consumption of carbonated beverages increased the odds of
stress UI in women >40 years by 62 percent.'” Although this study also examined the effect of
carbonated beverages in women with overactive bladder, it was not possible to determine the
effect in those who had urge UI alone.

Food consumption. Only one study has examined the role of different food groups on the risk
of stress UL'” Consumption of various amounts of vegetables and chicken were not associated
with stress UI, whereas eating bread daily or more was associated with decreasing the odds of
stress UI by 24 percent.'”

Alcohol use. Few studies have examined the effect of alcohol consumption on
UL 0772838492190 game studies that did examine alcohol use, including the type of alcohol
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consumed, did not include it in a multivariate analysis.'”''® Alcohol consumption, as measured
by number of glasses of alcoholic beverages consumed over a two-week period and the number
consumed each week, has not been found to be a risk factor for UL>*7**2 Only one study
reported a greater odds of weekly Ul among women with daily alcohol use compared to never
drinkers.*> Women with low and moderate alcohol consumption had lower adjusted rates of
occasional UL

Smoking. Smoking as a risk factor for UI has been assessed in several
studies, 5 7>5393 1018138192 (A b oon diy Table F16). Six studies?9>138186.189.192 ¢ 1 76772:8392.93,
138,143, 186.189.191.192 £5und a significant positive association between smoking and UI. One study
suggests that smoking status per se is not associated with UI, but rather examining the dose-
response relationship between numbers of cigarettes smoked, either as a former or current
smoker, may be more relevant.'*” In this study both former and current smoking was associated
with UI, but only for those who smoked more than 20 cigarettes per day, raising the odds of UIL
by 2.7 and 3.0, respectively.'*> However, severe incontinence was weakly associated with
smoking, regardless of number of cigarettes. Interestingly, adjusted odds of current smokers in
the same study'*? had higher odds of mixed and total but significantly lower odds of stress UL
Neither smoking status nor a dose response between numbers of cigarettes smoked per day was
found to be a risk factor in a survey involving 2,767 Italian women.’”> Although a survey of 1,262
women in the United Kingdom found that the number of cigarettes was not associated with UI,
being a former smoker did increase the odds by 30 percent.” In a large study of 83,355
American women ages 37-54 years, former smoking was not associated with UI, whereas current
smoking was significantly associated with frequent and severe UL'*® Current smoking increases
the odds of moderate/severe UI by 20-55 percent.”'** Smoking during pregnancy independently
increased the odds of UI by 290 percent (odds ratio 2.9, 95 percent CI 1.4; 3)."®

Functional status.

Cognitive function. Studies on the role of cognitive function as a predictor of UI in
community dwelling women are scarce (Appendix Table F17). The prospective Canadian Study
of Health and Aging did not find a significant association between impaired cognitive function
and incident UI in elderly community dwelling women.'®® However, another prospective study,
Study of Osteoporotic Fractures, reported an increase in odds of developing UI by 1.3 times (OR
1.3, 95 percent CI 1.1; 1.6) among older women with decline in walking speed, by 1.4 times (OR
1.4, 5 percent CI 1.2; 1.6) among those with decline in chair stand speed, and by 1.6 times in
females with reduced Mini-Mental State Examination scores (OR 1.6, 95 percent CI 1.1; 2.1).

Prevalence of Ul was higher by 166 percent in frail community dwelling elderly with
impaired cognitive status (OR 1.7, 95 percent CI 1.3; 2.1), who were participants in the Italian
Silver Network Home Care project.”’ However, the Canadian Study of Health and Aging did not
find a significant association between cognitive decline and prevalent UL'*® In a survey of adults
>75 years, memory problems significantly increased the odds of UI by 70 percent.''* One study
found that memory difficulties significantly increased the odds of having stress Ul in a cross-
sectional analysis but not in a longitudinal analysis at 1 year.'**

Depression. An increasing number of studies are examining depression as a risk factor for UI
(Appendix Table F17).°%?%19¢11891 postmenopausal women with depressive symptoms
developed Ul 2.7 time more often (OR 2.7, 95 percent CI 1.4; 5.3) during 2 years of followup in
a prospective cohort study.'*® The association was random in another large cohort of the Study of
Women's Health Across the Nation with 6 years of followup.'*
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— : : . . 90,124,149,189,191
Prevalence of Ul was significantly higher in depressed women in five studies™ =" """ of

eight’*?7106.118.124.199.189.191 4 ot oxamined the association in multivariate analysis. The largest
increase in adjusted odds of UI was observed in women with current depression (OR 2.0, 95
percent CI 1.2; 7.6)°° or current major depression (OR 2.5, 95 percent CI 1.7; 3.7)."** Some
studies indicated that depressive symptoms are a risk factor for a particular type of Ul rather than
Ul in general. Depressive symptoms have been strongly associated with urge Ul in some studies,
raising the risk by 2.7 times in women ages 70-79 years.''*

Physical function. Decreased physical function measured by self report and physical
performance tests has been consistently documented as a strong predictor for Ul in six
studies®’ #1927 o f 01}y (6781.92.9T1060.132 144189 4 ot oxamined this association (Appendix Table
F17). Poor mobility increased the odds of UI by 4.7 times in women over the age of 60** and in
other studies mobility limitations, including difficulty walking, increased the odds of Ul ranging
from 23 to 81 percent in older women.*"'"*

ADL impairments strongly increase the risk of UI and Ul types, although findings vary.
Physical impairment was associated with increased odds of stress UI by 40 to 70 percent, except
in the worst level of functioning, where it was not significantly associated.** However, in
another study, it was not associated with stress UI but strongly associated with urge UL*® In a
study of women ages 55-75 years, lower scores on the SF-36 physical function scale were
significantly associated with any and severe UL'* In another study involving women >65 years,
ADL disability increased the odds of UI by 175 percent.®’ The strongest association was reported
in the national health survey in Belgium with increased prevalence of Ul by 415 percent (OR 4.2,
95 percent CI 1.9; 6.0) in women with moderate physical limitations and by 521 percent (OR
5.2; 95 percent CI 1.2; 8.6) among those with severe physical limitations.””

Decreased physical performance measured with an objective Health ABC Performance Scale
(performance on repeated chair stands, gait speed, standing balance, and a narrow walk test of
balance), was associated with urge UI (OR 1.6 per point on 0-4 scale, 95 percent CI 1.1; 2.3),
whereas it was not associated with stress UL''"® Muscle strength as measured by grip and
quadriceps strength was not associated with daily UI; however, faster gait speed (OR 0.8 per 2
units, 95 percent CI 0.6; 1.0) was associated with decreased incontinence.™

The variability in populations, definitions, and measurement of UI and functional status
contributed to the differences in the results from individual studies.

Gynecological Factors

Parity. We identified 24 observational studies that reported odds ratios of Ul in association
with parity (Table 18),5559:6468.70.72.83.92.93.9596.105,119,124,133,135, 138,149,185, 19L193-196 11 qent UT was
not associated with parity.'*'** A positive significant association between prevalent UI and
parity was reported in 13 studies,®®>#393:96:105:119. 124 3818 OLI93195 while six studies did not find
a significant increase in prevalent Ul in relation to parity (Figure 10).>%¢%9%13319%194 The number
of births did not show a dose response association with prevalent Ul (odds ratio per one
additional birth 1.0, 95 percent CI 1.0; 1.1) but did with moderate severe Ul (odds ratio per one
additional birth 1.1, 95 percent CI 1.0; 1.1) and severe Ul (odds ratio per one additional birth 1.1,
95 percent CI 1.0; 1.1). All six studies that measured prevalent stress Ul reported a significant
positive association with parity (Figure 11)./>%>13314%195:19 proyalent stress UT and severe stress
Ul did not show a significant dose response association with the number of births. Only one
study'” of four ">'**1°>1% found an increase in urge UI corresponding to parity.
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The role of parity is complex and changes as a woman ages. One study reported that age
modified the association between parity and Ul with a significant association in young and
middle aged women and attenuation of the association in older females.'” Particularly in studies
of perimenopausal and postmenopausal an association has not been found between parity and Ul
or with UT type,'"*'*® suggesting that aging tends to diminish this effect. In a study involving
separate multivariate analyses in three age cohorts (ages 18-23, 45-50, and 70-75 years), the
effect of increasing parity declined with age.®® In other studies involving both cross-sectional and
longitudinal analyses, the role of parity changes after 1 year. Odds ratios associated with parity
are higher in women <60 years than in women >60 years.'” Certain risk factors, such as vaginal
delivery, are strong predictors of Ul in younger women, but with changes associated with aging
and menopause, this effect seems to disappear. In premenopausal women, the number of vaginal
childbirths was strongly associated with UL’® In other studies, the relative risk of having stress
UI 10 years after childbirth was not associated with the number of vaginal deliveries.'”

Obstetric and fetal factors.

Ul during and following pregnancy. Evidence suggests that Ul developing during pregnancy
is a risk factor for Ul in the immediate postpartum period'®” and in subsequent years®*”° raising
the odds of UI by two to 11 times’®'*® (Appendix Table F18). One study found that the odds of
developing UlI, stress, urge, and mixed Ul were 2.2, 3.4, and 3.2 times higher, respectively, for
women who had UI during pregnancy than women who did not.**

Women who experienced postpartum Ul had four to five times higher odds of developing
UL with four times higher odds for developing stress UL and 2.6 and 3.2 odds for
developing urge and mixed incontinence, respectively.**

Mode of Delivery. The majority of the studies report that spontaneous vaginal deliveries are
more likely to be associated with UL"'*"'* stress UI and severe stress UL ' and subsequent
stress UI surgery®™' compared to Cesarean delivery (labored and unlabored). Cesarean section
was associated with lower odds of UT in seven studies,''*"?"'**2% by 80 percent®®' to 41
percent™ and did not show a significant association in five studies'*>'*!"'?¢2%4205 (Taple 19).
Two studies reported higher odds of Ul when women after Cesarean section were compared with
nulliparous females (Figure 12).”*°° Vaginal delivery compared to Cesarean increased the risk of
total UI with little evidence of association with stress and urge Ul. Adjusted odds of UI was
higher after forceps delivery by 150 percent'*’ to 187 percent'”® compared to vaginal delivery
(Figure 13), by 310 percent to 430 percent'”’ compared to Cesarean section, and by 430 percent
compared to nulliparous women.”* Vacuum delivery was associated with random changes in UI
in the majority of the studies (Table 19). One study found that previous pregnancy was a risk
factor for severe stress Ul in women who reached the age of 50, although the mode of delivery
had lggss effect.”*” Breech delivery was not associated with an increased risk of UI or any UI
type.

Few prospective studies reported protective effects of Cesarean section on Ul compared to
vaginal delivery.'!®!?7-20%203

Oxytocin. The prior use of oxytocin significantly increased the odds of UI by 1.9 times in
women >60 years.59

Epidural analgesia. Evidence does not support that epidural analgesia increases the risk of
incontinence.”

Duration of labor. Several studies have examined labor time and the duration of specific
stages of labor. One study found that labor time, duration of second, passive, and active stages,
as well as the duration that the fetal head was deeply engaged was not associated with UL'”
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Another study found that labor beyond 24 hours was not associated with UL In contrast, a
study found that functional delivery disorders increased the odds of having moderate/severe U

Episiotomy, lacerations, and perineal suturing. Episiotomy has not been associated with Ul,
either having had one or several episiotomies.””**'*® Perineal rupture and perineal suturing were
not significantly associated with UL>¢*'?

Gestational age. Relatively few studies have examined gestational age as a risk factor for UI.
Studies available do not support an independent association with UI.>*%"

Fetal weight and head circumference. There is inconsistent data on the effect of fetal weight
on UL Two studies found that heavier babies increased the risk of UL’*'"” In one study, heavier
babies (birth weight in the top quartile or >4,000 grams increased the odds of becoming
incontinent by 10-56 percent,” and in another a heavier fetal weight increased the odds of
developing stress UI but not urge or mixed UL”® However, most studies do not report a
significant association between fetal weight and UL '*'*” Relatively few studies have examined
fetal head circumference as a risk factor. Data from three studies indicate that it is not an
independent risk factor for UL’*'** although one study found it to significantly increase the odds
of urge UI by 80 percent.”

Lactation. Breast feeding as a risk factor for subsequent Ul has been examined in a few
studies with conflicting findings.”*'® Although lactation was associated in bivariate analysis
with UL in multivariate analyses, it was not independently associated with UL”® In another study,
length of breast-feeding slightly increased the odds of UI by 17 percent.'®

Menstrual cycle and menopause. Because of the presence of estrogen and progesterone
receptors in the lower urinary tract, female Ul is assumed to be associated with a woman’s
hormonal status and the fluctuations in it (Appendix Table. F19).0ne study 2,158 premenopausal
women in Denmark examining the role of hormonal variation found that self-reported Ul the day
before completing a survey questionnaire was strongly associated with a recent decrease in
bleeding duration (OR 2.2, 95 percent CI 1.3; 3.6).”°

Because of the increased prevalence of Ul in the perimenopausal years, menopause has been
assumed to be a key risk factor in UI. One study found that perimenopausal status was
independently associated with UI, increasing the odds by 127 percent (OR 1.3, 95 percent CI 1.1;
1.5).> The large Women's Health in the Lund Area study found an increase in adjusted odds of
UI by 144 percent among premenopausal women (OR 1.4, 95 percent CI 1.1; 1.8) and by 1.5
percent in depressed premenopausal women (OR 1.5, 95 percent CI 1.1; 2.0)."" Studies
examining menopause assessed by self report have not found it to be an independent risk factor
for stress UL’ Although menopause was not found to be significantly associated with UL the
number of years past menopause did increase the odds of UI by 15 percent, suggesting the aging
process may have a greater role in the development of UI than hormonal status.”

Gynecological or abdominal surgery. There is mixed evidence related to prior
gynecological surgery as a risk factor (Appendix Table F20). Five 19124138 sty dies of
eight’>627283108. 138144191 4t examined this association reported significantly higher adjusted
rates of total Ul among women after hysterectomy. The increase was 160 percent (OR 1.6, 95
percent CI 1.1; 2.1) for UI in the past month,'® 130 percent for at least monthly UI (OR 1.3, 95
percent CI 1.1; 1.6),"** 140 percent for daily UI (OR 1.4, 95 percent CI 1.1, 1.6),”> and 160
percent for severe UI (OR 1.6; 95 percent 1.5; 1.7).138 In contrast, rates of stress Ul were either
the same after hysterectomy in four studies®'°*!"®1** or were less in the Women's Health
Australia study (OR 0.8, 95percent CI 0.7; 0.9).°® Women after hysterectomy also had the same
prevalence of urge Ul in three studies.””’*'®® Only one European cross-sectional study reported
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higher adjusted odds of bothersome urge Ul among women after hysterectomy (OR 2.6, 95
percent CI 1.4; 4.4).*” Depressed women after hysterectomy had UI 1.3 times more often (OR
1.3, 95 percent CI 1.0;1.7).""! Diabetics after hysterectomy also had increased adjusted rates of
weekly UI (OR 2.3, 95 percent CI 1.0; 5.2).'%

Evidence on the relationship between UI and other gynecological conditions and procedures
is conflicting (Appendix Table F21). Women with previous gynecological surgery had stress Ul
twice as often (OR 2, 95 percent CI 1.1; 3.7).” Women with prolapse (OR 4.11, 95 percent CI
2.15; 7.86)°* and after prolapse surgery had increased odds of UL®*®® In another study, pelvic
organ prolapse surgery was not significantly associated with UL'>> Women who had both a
hysterectomy and prolapse repair were 1.8 to 2.3 times more likely to have Ul compared to
women without these surgeries.’®

Other surgeries on the uterus, excluding hysterectomies, led to conflicting findings,
depending on the measurement of UI, when UI was confirmed by objective measures, they did
raise the odds of having Ul by 2.2 times, but when self report was used as the UI measure, there
was no association.’” In another study of premenopausal women, having had abdominal or
gynecological surgery was associated with a 170 percent higher risk when compared to women
without this surgery;”® and in another study involving both premenopausal and postmenopausal
women, prior gynecological surgery doubled the odds of having UL.”

Pelvic floor muscle contraction strength. Two studies examined the role of pelvic floor
muscle contraction or exercises on either the prevalence or incidence of Ul. In one cross-
sectional study involving 507 women who completed a clinical evaluation, poor ability to
contract pelvic floor muscles was strongly associated with Ul (adjusted odds ratio of 3.5 for
objectively confirmed according to the ICS definition UI and 4.5 for self-reported UI) depending
on the definition of UL In a study of primiparous women, inability to interrupt urine flow
doubled the odds of being incontinent.**

Other factors. One clinical study found that abnormal findings on a gynecological
examination were significantly associated with having UI in women ages 50-74.* Vaginal
symptoms (dryness, discharge, itching, dyspareunia) in postmenopausal women are significantly
associated with any UI and severe UL'* In this same study, atrophic vaginitis was significantly
associated with any UI but not severe Ul. Vaginal colonization with E. coli was not
independently associated with any or severe UL'*

In a study of 665 primiparous women, perceived discomfort in the lower abdomen increased
the odds of UI by 3.6 times.**® One large survey of middle-aged American women found that
fibroids were associated with prevalent UI but not incident UL'*

Urological Factors

Childhood voiding dysfunction. There is limited evidence available on the role of
childhood voiding dysfunctions as a risk factor for Ul in adulthood. Evidence available suggests
that childhood nocturnal enuresis is associated with the development of UI in adulthood,
particularly urge UI. In one study, the odds of having UI were increased by 2.4 times among
premenopausal women.”® In two other studies, childhood nocturnal enuresis increased the odds
of urge UI by 2.7 times.”"®’ but was not associated with stress UL’ It was also associated with
increasing the risk of severe UI almost 3-fold.(Kuh, 1999, #1578). Childhood daytime
incor;;c%nence has also shown to be associated with adult urge UI (OR 2.6, 95 percent CI 1.1;
5.9).
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Lower urinary tract symptoms. Few epidemiological studies have examined the
association of lower urinary tract symptoms (urgency, frequency, nocturia, dysuria, difficulty
with bladder emptying) as independent risk factors for either prevalent or incident UI. Findings
are inconsistent across studies (Appendix Table F22). Urinary frequency was independently
associated with Ul in women >60 years,42 whereas it was not associated with Ul risk in women
ages 20-84 years."*” Urgency increased the odds of UI by 9.3 times in women ages 60-84 years,
but was not found to be associated in those >85 years.*” However, in another study with women
ages 20-84 years, urgency did not predict UI risk."*’ Nocturia increased the odds of UI in women
>85 years but not in those ages 60-84.*” Stinging or burning urine was significantly associated
with Ul in three age cohorts (ages 18-23, 45-50, and 70-75 years).*®

In a study of postpartum women, frequency of urination increased the odds of having UI one
year after delivery.'”®

Urinary tract infections. There is inconsistent data on the role of urinary tract infections as
a risk factor for UI (Appendix Table 23). Women with urinary tract infections had higher rates of
ULin 11 studies®®72749092.97.108,116,121,127,144 ¢ | £66.70,72.74.90.92.96.97.106,108,116,121,127,144,187 (1 - ¢
examined the association. Women with recurrent urinary tract infection had the highest increase
in UI by 230 percent for weekly UI (OR 2.3, 95 percent CI 1.3; 3.9)'*” and for monthly UI (OR
2.3, 95 percent CI 1.6; 3.1),'® 220 percent for UI in the past year (OR 2.2, 95 percent CI 1.4;
3.4),” and by 470 percent for ever having UI (OR 4.7, 95 percent CI 4.7; 8.9).''°

Several studies reported that menopausal status can influence the association between urinary
tract infections and UL One study in premenopausal women, ® one study in postmenopausal
women,'” and one study that included both premenopausal and postmenopausal women did not
find a significant increase in odds of UI among women with urinary tract infection."*” In
contrast, one survey in postmenopausal women found that the lifetime number of urinary tract
infections (six or more) increased the risk of UI by 1.9 times for any Ul and 2.0 times for severe
UL'* Two studies found urinary tract infection increased the odds of UI by 4.8 times in women
who were perimenopausal and by 3.4 in women who were menopausal.”’®">?

Urinary tract infections have been associated with Ul type; in one survey two or more urinary
tract infections in the past year doubled the odds of having urge UL In another study, cystitis
was significantly associated with stress Ul at baseline and 1 year later, increasing the odds of
stress UI by 50 to 90 percent.132

Postvoid residual bladder volume. One study found that postvoid residual bladder volume
was not associated with UI in postmenopausal women.'**

Bladder or urinary surgery. Several studies have examined whether prior bladder or
urinary surgery is a risk factor for UL. Some studies have not found significant associations,
whereas another study found that UI surgery doubled the odds of having UI in perimenopausal
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Medical Conditions

Arthritis and musculoskeletal disorders. Evidence from three studies, **''® suggested that
women with arthritis had higher rates of UI (Figure 14). Two studies found that arthritis was
associated with increased odds of UI by 80-88 percent.”® Arthritis was also an independent risk
factor for Ul type. In a study involving women ages 70-79 years, arthritis was significantly
associated with both urge and stress UL''®

103



Joint pain was significantly associated with stress Ul in a 1-year followup study, increasing
the odds of UI by 40 percent."** A history of hip fracture increased the odds of UI by 38
percent.®’ Osteoporosis was associated with UI in one study,’ but the association can be
confound by age.

Diabetes. There is growing evidence to suggest that diabetes mellitus increases the odds of
having UI (Appendix Table F24).Two studies'>*'** of three'**'**'* reported that women with
diabetes develop UI more often. Incidence of weekly UI was higher by 147 percent (OR 1.5; 95
percent CI 1.2; 1.9) in women with duration of diabetes more than 10 years.'** The same Nurses'
Health Study cohort showed that incidence of severe UI was increased by 175 percent (OR 1.8,
95 percent CI 1.3, 2.3) and very severe by 126 percent (OR 2.6; 95 percent CI 1.4; 5.0)."** The
Study of Women's Health Across the Nation found 302 percent increase in developing monthly
Ul in women with diabetes independent on other risk factors (OR 3.0, 95 percent CI 1.1; 8.1)."*

Prevalence of stress Ul was greater in women with diabetes in three studies”'**'** of
gix 0095 108.133.135.199 410t examined the association (Figure 15). Pooled odds ratio of prevalent
stress UI was not significant (OR 1.4, 95 percent 0.9; 2.1). The result of meta-analysis was
sensitive to one study, The Heart & Estrogen/Progestin Replacement Study Research Group,
randomized trial of 2,763 women taking combination hormone therapy to prevent coronary heart
disease, that did not find a significant association between diabetes and stress UL’ However, the
majority of the studies reported a significant increase in adjusted odds of total Ul among women
with diabetes (Figure 16)°>66728693.57108.116.124,127.128.133,134.138.149.186 p, 104 analysis of 16 studies
resulted in an odds ratio of 1.4 (95 percent CI 1.2; 1.5) of having prevalent UI in women with
diabetes. Four of five studies found a significant increase in adjusted odds of urge Ul among
women with diabetes (Figure 17).(’6’108’“8’133’149 Pooled analysis of five studies estimated that
diabetic women had urge UI 1.7 times more frequently than nondiabetics (95 percent CI 1.2;
2.2).

Diabetic complications such as macroalbuminuria, retinopathy, and/or peripheral neuropathy
significantly increased the odds of having UI in two studies.'**'*’ Diabetic neuropathy was
associated with an adjusted odds ratio of 2.4 and macroalbuminuria increasing the odds by 3.8.'*
However, in another study, a BMI adjustment decreased the strength of these associations.'**
This same study also found that neither diabetes treatment (diet, pill, or insulin) nor duration of
treatment was associated with Ul after adjustment for BMI. Blood glucose control as measured
by HbA . was also not associated with UL '®Women who have insulin-dependent diabetes were
found to have a 3.5 times higher risk of urge UI when compared to women without diabetes.'**

Stroke. One prospective cohort , the Canadian Study of Health and Aging, found that elderly
community dwelling women had higher risk of developing UI after stroke (OR 1.6, 95 percent
CI 1.1; 2.2).*"7 Prevalence of UI was significantly higher among women after stroke in
five > 8097133186 £ 13 3367 8697.133.186 oy djes that examined this association (F igure 18) Pooled
analysis of six studies estimated an increase by 167 percent of Ul in women with history of
stroke (OR 1.7 95 percent CI 1.4; 2.1). Severe Ul was more prevalent in women with history of
stroke in one study (OR 1.9, 95 percent CI 1.4; 2.8).°” Paraplegia was also associated with UI
(OR 1.6, 95 percent CI 1.1; 2.6)."**

Neurological disorders. There is conflicting evidence on neurological diseases and
prevalent UI (Appendix Table F25). Women with any neurological diseases had greater rates of
ever having UI (OR 3.8, 95 percent CI 1.7; 8.6).''® Parkinson’s disease was associated with
increased odds of having UI in one study (OR 2.3, 95 percent CI 1.1; 4.5)*' while two other
studies’”'* did not find a significant association.
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Pulmonary disorders. Asthma and chronic obstructive pulmonary disease (COPD) have
been studied as potential risk factors for Ul in several studies with conflicting findings
(Appendix Table F26). Although most studies find COPD to predict Ul risk,> '+ in a large
study involving 29,520 women,*® COPD was not associated with UL In a smaller survey
involving 1,531 women >65 years, COPD increased the odds of UI by 53 percent.®' In other
studies, COPD was associated with the type of UIL. In women ages 55-75 years, the odds of
having stress UI were increased five-fold, although it was not associated with urge UI risk.'"®
Asthma was not associated with UI risk in one study,* whereas in another study it increased the
odds of stress UI by 50 percent at baseline but was not significantly associated 1 year later.'*
Several studies indicated that frequent or prolonged coughing increases the odds of UI by 33 to
60 percent“‘"63 8

Comorbidity and poor health. Some studies have examined the role of comorbidity in
relation to UI (Appendix Table F26). Elderly community dwelling women with kidney problems
(OR 1.7, 95 percent CI 1.2; 2.3) and foot diseases (OR1.4, 95 percent CI 1.0; 1.8) were at risk of
developing UL'* Women with two or more comorbid diseases had higher adjusted rates of UI
(OR 5.9, 95 percent CI 3.7; 9.6).”” Increased comorbidity index was associated with higher
adjusted odds of UI in three studies.'*!'2*!%

In studies involving community dwelling females, poor self-rated health increased the odds
of having daily UI by 60 percent’ and was weakly associated with stress UL''® In another study,
poor health was not associated with stress or urge Ul in post-menopausal women; however, it did
increase the odds of having mixed UI by 143 percent (OR 1.4, 95 percent CI 1.1; 1.8).% Ina
large survey of women ages 40-55 years, poor health was associated with increased odds of urge
UI but not mixed or stress UL'** Women with poor or fair health experienced UI 2.6'* to 2.9%
times more often.

Cardiovascular disorders. There is limited evidence on the role of cardiovascular disorders
such as heart problems and hypertension on Ul (Appendix Table F26). Hypertension was
strongly associated with UT in two studies,*'*” whereas two studies did not find a significant
association with any UI®* or with stress UL’® In large surveys, heart problems,*’ including
congestive heart failure,”*” were not associated with UL

Gastrointestinal diseases and procedures.

Constipation. A limited number of studies have explored the role of constipation as a Ul risk
factor (Appendix Table F27).°%*13% Three studies®™'*""'** reported a significant increase in
adjusted odds of UI in women with constipation among six studies that examined this
association.”®”**7121:14* Ope study found that constipation increased the odds of having severe UI
by 50 percent, whereas it was weakly associated with having any UL'* In another study
involving different multivariate analyses in three age cohorts (ages 18-23, 45-50, and 70-75
years), constipation nearly tripled the odds of having UL*® However, two studies did not find a
significant association between constipation and UI; one study in homecare patients’’ and the
other with women ages 45 years and over.'* Bowel straining significantly increased the odds of
stress UI at baseline by 150 percent; however, the effect was not present 1 year later.'*
Constipation was not associated with urge UL’ Constipation 4-6 weeks after childbirth was
independently associated with UI at 1-year postpartum in all women (primiparae and multiparae
women combined), and in primiparae alone but not in multiparae women.'"” Women with bowel
symptoms had higher adjusted rates of UI in one study®*with random findings in another.'®® One

study”® of seven reported a significant increase in prevalence of UI after abdominal

72,96,108,135,144,185
surgery.'”
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Other surgical procedures. One study found that varicose veins and hemorrhoids were
independently associated with Ul at 1-year post-partum in primiparous women by 50 percent.
Previous surgery for Ul was associated with increased odds of weekly UI (OR 1.4, 95 percent CI
1.2; 1.8)* and stress UI (OR 1.3, 95 percent CI 1.3; 4)."* In one study, urological surgeries were
not associated with prevalent UI in women.”?

640

Medications

Relatively few studies have investigated the independent effect of medications on prevalent
or incident UI (Appendix Table F28).

Incident Ul. Only one study reported incident UI in women with diabetes treated with
pharmacological agents and found that insulin administration but not oral medications were
association with a 350 percent increase in developing of UI (OR 3.5, 95 percent CI 1.6; 7.9).

Diuretics. The evidence on the role of diuretics on Ul risk is conflicting. Earlier studies that
examined bivariate associations indicated that diuretics were associated with Ul in older
adults.®*' However, large studies involving multivariate analyses did not find that diuretics
including nonthiazide diuretics increased the odds of having UL>>*® Diuretics is a strong
predictor of UI type, particularly urge UL'* One study found that diuretics significantly
increased the odds for stress and urge Ul in women ages 40-60 years by two to four times.”®

Estrogen. Several epidemiological studies have examined estrogen therapy as a risk factor
for UI (Appendix Table F29).>>%103118146191 e gk of UT is elevated among women taking
postmenopausal hormones (oral and transdermal estrogen with and without progestin) as
compared to those who have never taken them.'>® Women taking transdermal estrogen with and
without progestin (RR 1.7, 95 percent CI 1.4; 2.06 and RR 1.5, 95 percent CI 1.2; 1.8,
respectively) had a slightly higher risk of UI than those who took the oral forms (RR 1.5, 95
percent CI 1.4; 1.6 and RR 1.3, 95 percent CI 1.2; 1.4). This same study also found there was
little risk after cessation of hormones and a decreasing risk of incontinence with increasing time
since last hormone use.'”” Ten years after stopping hormone use, the risk was identical in women
who had and had not taken hormone therapy. Two studies found that oral hormone replacement
therapy increased the odds of having UI by 1.9 times.””” Vaginal estrogen cream use was
significantly associated with any Ul in women ages 55-75 years, although this same association
was not found with severe UL'** Systemic hormone replacement therapy is strongly associated
with urge and stress Ul In a study of 1,584 women ages 70-79 years, current oral estrogen use
increased the odds of urge UI by 70 percent and stress UI by 98 percent, respectively.''®
Hormone use for menstrual disorders was also an independent risk factor for UL*® Former use of
oral contraceptives increases the odds of UI by 18-20 percent, although current use was not
associated.'*®

Psychotropic medications. A few studies have examined whether antidepressants in general
or specific types of antidepressants are a risk factor for UL In a large survey, antidepressant use
was associated with increased odds of having UI by 75 percent.* In a study involving 6,642
women, the use of selective serotonin reuptake inhibitors (SSRIs) or serotonin norephinephrine
reuptake inhibitors (SNRIs) was not associated with UI in multivariate models that included all
women, depressed women only, and nondepressed women who reported depressive
symptoms.'”' However, in a subanalysis of depressed women on SSRI/SNRISs, there was a
significant association between drug use and UL'"! Tranquilizers have been shown to increase
the risk of UI by 65 percent.*® The contribution of psychotropic medications, independent from
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baseline disease on U, has not been examined in prospective observational studies. The results
from RCTs showed that serotonin-noradrenaline reuptake inhibitor, duloxetine improved stress
UL% suggesting that depression rather than the antidepressant could be considered as a risk
factor for Ul

Other medications. In a large survey of 29,520 women, pain, narcotics, asthma,
hypertensive, and heart medications were not associated with an increased risk of UL® In this
same survey, antibiotics were significantly associated with UlI, increasing the odds by 64 percent,
laxatives by 67 percent, and hypnotics by 52 percent. However, another study did not find an
association between sleeping medications and UI risk.'” Polypharmacy (e.g., three drugs or
more) was not associated with Ul risk in women ages 70 years and over.

Summary. Limited evidence, Level IIA from prospective cohort studies suggested that
increased BMI, diabetes, comorbidities, cognitive decline, and hormone therapy were associated
with developing Ul in community dwelling females. Prevalence of UI was higher in aging and
depressed women, after stroke, vaginal trauma, and in women with physical dependency. The
strength of the association depends on definitions of UI by time, type, and severity. Differences
in assessment of associated factors may also contribute to the effects on Ul. Hormone status of
women modified the effects of other associated factors. Comparisons across the studies were
difficult to make due to methodological heterogeneity in adjustment and statistical models.

Risk Factors for Ul in Community Dwelling Men

The prevalence of Ul in elderly males with different risk factors was examined in one
population based survey (Appendix Table F30).°” Men with arthritis had the highest prevalence
of mixed (51 percent), urge (43 percent), and stress Ul (46 percent) compared to other internal
diseases. Mixed Ul was reported in 29-39 percent of males with hearing and vision problems; 35
percent reported urge UI. Diabetics experienced stress Ul more often than men with other
diseases (36 percent). Urge Ul was prevalent in men with pulmonary diseases (27 percent). The
prevalence of UI was 36 percent in men who used diuretics, 38 percent in men treated for
prostate problems, and 60 percent in those taking antispasmodic agents '*' After prostate surgery
(47 percent) and bladder surgery (58 percent of men) had a higher prevalence of UL'®' However,
one European survey of 840 men reported lower compared to other studies prevalence of Ul after
transvesical prostatectomy for benign prostatic hyperplasia.643

The prevalence of UI in men with prostate cancer varied from less than 1 percent'” to 30
percent'®® and 44 percent'®' being lower than 10 percent in the majority of the studies'®’""*
(Appendix Table F31). The rates of UI in men treated for prostate cancer varied substantially
depending on the treatment use, time of followup, population characteristics, and definitions of
UI (Appendix Table F32). The largest case series reported that 8 percent of men experienced Ul
after radical prostatectomy (Appendix Table F33).%** A retrospective analysis of a national
random sample of 12,079 Medicare beneficiaries showed that the incontinence rate after radical
prostatectomy decreased from 20 percent in 1991 to 4 percent in 1995, being the highest in older
patients.'”> One prospective population-based cohort, the Prostate Cancer Outcomes Study,
found differences in the rates of occasional and frequent UI after radical prostatectomy.'” The
rates of Ul after radiation therapy differed across the published case series. The largest (1,192
males followed for 52 months after external beam radiotherapy) reported 5 percent with Grade 1
Ul using the modified Radiation Therapy Oncology Group/Subjective, Objective, Management,
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and A%%lytic scale (Grade I - Occasional [less frequent than weekly] use of incontinence
pads).

Associations between Ul and risk factors were reported in several studies (Table
20).7274-81.83.84.86.92.97.170.174.175.180-182.644 A o0 was an independent risk factor for UI in two
studies.”®”” One study reported crude significant association,® not confirmed in the largest
retrospective cohort study of Medicare beneficiaries.'”” Limited evidence suggested that age was
significantly associated with urge UI (OR 5.34, 95 percent CI 2.26; 12.62) among those older
than 70 years compared to younger men, * with random association with stress UL*** Non-White
men had the same rates of UI compared to Whites.'” Marital status® and education in men’>%*2
were not associated with lower odds of UI. Two studies showed that a sedentary lifestyle was
associated with UI in males.***

Alcohol intake (Figure 19)"*%***? did not show an association with male UI. Only one study
of 748 men 61-70 years old showed that 15-21 alcoholic drinks weekly were associated with
lower adjusted odds of urine loss during the last year).”? Three studies examined crude and
adjusted odds of UI among smokers and none found a significant association (Figure 20).”%*

BMI in relation to UI was examined in two studies with univariate”** and three studies with
multivariate’>*** analysis (Figure 21). Only one study of 232 males reported an increase in
adjusted odds of total UI by 320 percent among obese males.* Males with diabetes had
significantly higher adjusted rates of Ul in two’ "' ® studies of five®®">*71¢ with pooled odds
ratio of 1.4 (95 percent CI 1.1;1.6) (Figure 22).

Comorbidities and poor general health were associated with Ul in several studies (Table
21).21849297 The presence of FI was associated with an increased odds of urge Ul in one study of
2,198 males (OR 17, 95 percent CI 7.5; 40)176 but with random changes in another.'*® Males with
arthritis had higher adjusted odds of total®® (OR1.6, 95 percent CI 1.1; 2.4) or urge UI (OR 1.8,
95 percent CI 1.4; 2.4)."7

Dementia was associated with an increase adjusted odds of UI in nursing home male
residents* but not in community dwelling older men in Japan.’® The National Population Health
Survey in Canada reported that use of narcotics, laxatives, and diuretics were associated with
greater odds of UI independent of other risk factors.*® Memory problems, epilepsy, and
neurological diseases were associated with higher rates of UI (Figure 23).*>%728627176178 gtroke
was shown as a strong and independent risk factor for UI (Figure 24) in nursing home residents’
and in community dwelling males®**°"'"®!77 with a pooled odds ratio of 2.12 (95 percent CI
1.36; 3.29). Restrictions in activities of daily living were associated with higher crude and
adjusted odds of UI in males in all studies that examined the relationship (Figure
25) 48192.97.106.114

Males with urinary tract infections had higher adjusted rates of UI (Figure 26) with a pooled
odds ratio of 3.5 (95 percent CI 2.3; 5.2).”*7*"%971% Acute genitourinary toxicity, enuresis,
incomplete urination, and other urological conditions were associated with higher adjusted odds
of Ul in all studies that examined the relationship (Figure 27).">!7%17+17

Men with prostate diseases had higher rates of Ul after adjustment for confounding factors in
the majority of the studies (Figure 28).”>%#2170-176-180-183 progtate cancer (RR 2 95 percent, CI
1.5; 2.8), radical prostatectomy (RR 4.3, 95 percent CI 2.6; 7.3), and radiotherapy for prostate
can&e(:)r (RR 2.3, 95 percent CI 1.3; 4.1) were associated with increased adjusted relative risk of
UL
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Summary. Consistent published evidence, Level IIb-III suggested that poor general health,
limitation in daily activities, stroke, diabetes, and treatments for prostate cancer were associated
with higher risk of Ul in men.

Association between Stroke and Ul in Community Dwelling Adults

Acute stroke was associated with a 280-520 percent higher prevalence of Ul compared to
age-matched adults without stroke.'”” The prevalence of UI among patients with acute stroke
varied from 7 percent®*® to more than 30 percent™***""** (Table 22).The prevalence varied
depending on definitions of UI from 11 percent for partial to 36 percent for complete UL**° One
study reported the incidence of Ul in patients with stroke as 2 percent for women and 4 percent
for men.®” The prevalence decreased with the time of followup after an acute stroke (11 to 36
percent) to 8 to 11 percent at 6 months.”? Elderly patients experienced UI more often, from 35
percent in younger patients to 57 percent among those older than 80 years (Table 23).°*” The
adjusted odds of UI remained higher 4 years after stroke.'”” Age was associated with increased
risk of UI among patients with stroke by 72 percent per 10 years.”*’ The results, however, were
not consistent across the studies, with 16 times greater odds of Ul after 75 years of age in one
study®' but an association in the opposite direction in another.>* Functional impairment after
stroke including dysphasia, dysphagia, visual field defect, motor weakness, and cognitive
impairment was associated with significant increase in UIL'""6°1-6%3

Risk Factors for Ul in LTC Settings

Association between risk factors and Ul in LTC settings. The prevalence of UI increased
with the length of stay in nursing homes from 39 percent at 2 weeks to 44 percent at 1 year after
admission.”® It is not clear if this is an effect of prolonged exposure or a difference in case mix
(Table 24). The majority of residents with cognitive impairment experienced Ul (72 to 84
percent).! The proportion of incontinent patients increased responding to severity of impairment,
from 60 percent in mild to 93 percent in severely demented.** Physical dependency was
associated with a higher prevalence of UI, from 26 percent in independent residents to 81 percent
immobile.** The prevalence of Ul among dependent residents was more than 70 percent in seven
countries and varied from 87 percent in Iceland to 72 percent in the United States.! The
prevalence of UI among residents with diabetes ranged from 55 percent™ to 65 percent.** Almost
all (93 percent) residents with FI also experienced UL*’ One study of 9,013 patients with
multiple sclerosis reported 21 percent Ul and 9 percent of frequent UL®** The estimations were
not consistent; however, the prevalence of Ul among patients with urinary tract infection in Italy
was 63 percent in one study' and 81 percent in another.” Few studies examined adjusted odds
ratios of Ul among residents in LTC independent of other confounding factors. Aging was
associated with increased odds of UI by 3 percent per year to 24 percent per 5 years of age
(Table 25).*'% In contrast with higher incidence of Ul in males,'®® prevalence of UI was lower in
males than females in two studies™'® of three *° !> that examined this association. Race,
BMI, diabetes, arthritis, and cardiovascular diseases did not show significant association with UlI,
but the evidence was limited to one state survey of nursing homes.*'®’

Stroke increased the adjusted odds of UI by 20 to 40 percent.*'®® Physical dependency was a
strong and independent risk factor for UI in several studies (Table 26). 479164165 Impairment of
ADLs was associated with three to four times larger odds of UL*'®* Residents with dependency
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in toilet use experienced UI six times more often.'® The odds of UI were seven times higher

among wheelchair users and bedridden residents.” Mental impairment was associated with 192
to 361 percent higher prevalence of UL*

FI was associated with ten®” to 20'® times larger odds of UL The conditions that assume
intensive bowel control and frequent checking of wet condition of residents, including tube
feeding and diarrhea, were associated with lower UI. In conclusion, consistent evidence suggests
that restrictions in ADL, physical dependency, and cognitive impairment are risk factors for Ul
in LTC. Factors that induce Ul also seem to affect FI.
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Figure 3. Association between incident Ul in women of different races compared to Caucasian women

(results from two studies)'?>*4°
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Figure 4. Prevalent Ul in African American women compared to Caucasian women
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Figure 5. Prevalent Ul in Hispanic women compared to Caucasian women
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