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About the Program 
The National Institutes of Health (NIH) Consensus 
Development Program has been organizing major 
conferences since 1977. The Program generates 
evidence-based consensus statements addressing 
controversial issues important to healthcare 
providers, policymakers, patients, researchers, and 
the general public. The NIH Consensus 
Development Program holds an average of three 
conferences a year. The Program is administered by 
the Office of Medical Applications of Research 
within the NIH Office of the Director. Typically, the 
conferences have one major NIH Institute or Center 
sponsor, with multiple cosponsoring agencies. 

Topic Selection 
NIH Consensus Development and State-of-the-
Science Conference topics must satisfy the 
following criteria: 

• Broad public health importance. The severity of 
the problem and the feasibility of interventions 
are key considerations. 

• Controversy or unresolved issues that can be 
clarified, or a gap between current knowledge 
and practice that can be narrowed. 

• An adequately defined base of scientific 
information from which to answer conference 
questions such that the outcome does not 
depend primarily on subjective judgments of 
panelists. 

Conference Type 
Two types of conferences fall under the purview 
of the NIH Consensus Development Program: 
State-of-the-Science Conferences and Consensus 
Development Conferences. Both conference types 
utilize the same structure and methodology; they 
differ only in the strength of the evidence 
surrounding the topic under consideration. When 

it appears that there is very strong evidence about 
a particular medical topic, but that the information 
is not in widespread clinical practice, a Consensus 
Development Conference is typically chosen to 
consolidate, solidify, and broadly disseminate 
strong evidence-based recommendations for 
general practice. Conversely, when the available 
evidence is weak or contradictory, or when a 
common practice is not supported by high-quality 
evidence, the State-of-the-Science label is chosen. 
This highlights what evidence about a topic is 
available, the directions future research should 
take, and alerts physicians that certain practices 
are not supported by good data. 

Conference Process 
Before the conference, a systematic evidence 
review on the chosen topic is performed by one of 
the Agency for Healthcare Research and Quality’s 
Evidence-Based Practice Centers. This report is 
provided to the panel members approximately 
6 weeks prior to the conference, and posted to the 
Consensus Development Program Web site once 
the conference begins, to serve as a foundation of 
high-quality evidence upon which the conference 
will build. 

The conferences are held over 2 1/2 days. The first 
day and a half of the conference consist of plenary 
sessions in which invited expert speakers present 
information, followed by “town hall forums,” in 
which open discussion occurs among the speakers, 
panelists, and the general public in attendance. The 
panel then develops its draft statement on the 
afternoon and evening of the second day, and 
presents it on the morning of the third day for 
audience commentary. The panel considers these 
comments in executive session and may revise 
their draft accordingly. The conference ends with a 
press briefing, during which reporters are invited to 
question the panelists about their findings. 
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Panelists 
Each conference panel comprises 12–16 members 
who can give balanced, objective, and informed 
attention to the topic. Panel members: 

• Must not be employees of the Department of 
Health and Human Services. 

• Must not hold financial or career (research) 
interests in the conference topic. 

• May be knowledgeable in the general topic 
under consideration, but must not have 
published about or have a publicly stated 
opinion on the topic. 

• Represent a variety of perspectives, to include: 

• Practicing and academic health professionals 

• Biostatisticians and epidemiologists 

• Clinical trialists and researchers 

• Public representatives (ethicists, economists, 
attorneys, etc.) 

In addition, the panel as a whole should 
appropriately reflect racial and ethnic diversity. 
Panel members are not paid a fee or honorarium 
for their efforts. They are, however, reimbursed for 
travel expenses related to their participation in the 
conference. 

Speakers 
The conferences typically feature approximately 
21 speakers; 3 present the information found in 
the Evidence-Based Practice Center’s systematic 
review of the literature. The other 18 are experts in 
the topic at hand, have likely published on the 
topic, and may have strong opinions or beliefs. 
Where multiple viewpoints on a topic exist, every 
effort is made to include speakers who address all 
sides of the issue. 

Conference Statements 
The panel’s draft report is released online late in 
the conference’s third and final day. The final 
report is released approximately 6 weeks later. 
During the intervening period, the panel may edit 
their statement for clarity and correct any factual 
errors that might be discovered. No substantive 
changes to the panel’s findings are made during 
this period. 

Each Consensus Development or State-of-the-
Science Conference Statement reflects an 
independent panel’s assessment of the medical 
knowledge available at the time the statement was 
written; as such, it provides a “snapshot in time” of 
the state of knowledge on the conference topic. It 
is not a policy statement of the NIH or the Federal 
Government. 

Dissemination 
Consensus Development and State-of-the-Science 
Conference Statements have robust dissemination: 

• Continuing Medical Education credits are 
available during and after the conference. 

• A press conference is held the last day of the 
conference to assist journalists in preparing 
news stories on the conference findings. 

• The statement is published online at 
http://consensus.nih.gov. 

• Print copies are mailed to a wide variety of 
targeted audiences and are available at no 
charge through a clearinghouse. 

The conference statement is published in a major 
peer-reviewed journal. 

 

 

 

 

 

Contact Us 
For conference schedules, past statements and 
evidence reports, please contact us: 

NIH Consensus Development Program 
Information Center 
P.O. Box 2577 
Kensington, MD 20891 

1-888-NIH-CONSENSUS (888-644-2667) 
http://consensus.nih.gov 
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General Information 

CME 

The National Institutes of Health/Foundation for Advanced Education in the Sciences 
(NIH/FAES) is accredited by the Accreditation Council for Continuing Medical Education to 
provide continuing medical education for physicians. 

The NIH/FAES designates this educational activity for a maximum of 13.25 AMA PRA 
Category 1 Credits.™ Physicians should claim only credit that is commensurate with the extent 
of their participation in the activity. 

Your participant packet includes a CME evaluation form, which should be completed and 
returned either to the conference registration desk or by mail to claim credits. 

Financial Disclosure 

Each speaker presenting at this conference has been asked to disclose any financial interests 
or other relationships pertaining to this subject area. Please refer to the material in your 
participant packet for details. 

Panel members signed a confirmation that they have no financial or other conflicts of interest 
pertaining to the topic under consideration. 

Videocast 

Live and archived videocasts may be accessed at http://videocast.nih.gov. Archived videocast 
will be available approximately 1 week after the conference. 

Dining 

The dining center in the Natcher Conference Center is located on the main level, one floor 
above the auditorium. It is open from 6:30 a.m. to 2:30 p.m., serving hot breakfast and lunch, 
sandwiches and salads, and snack items. An additional cafeteria is available from 7:00 a.m. to 
3:30 p.m., in Building 38A, level B1, across the street from the main entrance to the Natcher 
Conference Center. 

Message Service 

The telephone number for the message center at the Natcher Conference Center is  
301–594–7302. 

Online Content 

All materials emanating from the NIH Consensus Development Program are available at 
http://consensus.nih.gov. 
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Background 

Fecal incontinence (FI) and urinary incontinence (UI)—the inability to control bowel movements 
or urination, respectively—are conditions with ramifications that extend well beyond their 
physical manifestations. Many people find themselves withdrawing from their social lives and 
attempting to hide the problem from their families, friends, and even their doctors. The 
embarrassing nature of these conditions poses a significant barrier to seeking professional 
treatment, resulting in a large number of unreported, untreated individuals. Therefore, it is 
difficult to determine the accurate prevalence of these conditions, as well as any associated 
medical history trends. Incontinence is more likely to affect the aging population, although it is 
not considered a normal consequence of aging. As baby boomers approach their 60s, the 
incidence and public health burden of incontinence are likely to increase. 

FI is a serious and embarrassing problem that affects up to 5% of the general population and up 
to 39% of nursing home residents. It affects people of all ages, but it is more common in women 
and the elderly. Bowel function is controlled by three factors: rectal sensation, rectal storage 
capacity, and anal sphincter pressure. If any of these are compromised, FI can occur. This 
condition can have many causes, including constipation, diarrhea, complicated childbirth, 
muscular or nerve damage, reduced storage capacity due to scarring or irritation, or pelvic 
dysfunction. 

Although UI can affect people at all stages of life, it has been estimated that UI affects 38% of 
women and 17% of men 60 years of age and older. UI can occur if muscles in the wall of the 
bladder suddenly contract or if muscles surrounding the urethra suddenly relax. Women who 
have undergone childbirth are the most common at-risk population for UI. Pregnancy and 
delivery can weaken pelvic muscles, and reduced levels of the hormone estrogen following 
menopause can cause reduced muscle tone around the urethra, increasing the chance of 
leakage. Additionally, neurologic injury, birth defects, strokes, multiple sclerosis, and physical 
problems associated with aging have been reported to contribute. 

Because incontinence is likely widely underdiagnosed and underreported, it has been difficult to 
identify both at-risk and affected populations. Also, because the biological mechanisms that 
cause both FI and UI are not well understood, it has been difficult to develop robust prevention 
and management strategies. Toward that end, the National Institute of Diabetes and Digestive 
and Kidney Diseases (NIDDK) and the Office of Medical Applications of Research (OMAR) of 
the National Institutes of Health (NIH) will convene a State-of-the-Science Conference from 
December 10 to 12, 2007, to assess the available scientific evidence relevant to the following 
questions: 

• What are the prevalence, incidence, and natural history of fecal and urinary incontinence 
in the community and long-term care settings? 

• What is the burden of illness and impact of fecal and urinary incontinence on the 
individual and society? 

• What are the risk factors for fecal and urinary incontinence? 

• What can be done to prevent fecal and urinary incontinence? 
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• What are the strategies to improve the identification of persons at risk and patients who 
have fecal and urinary incontinence? 

• What are the research priorities in reducing the burden of illness in these conditions? 
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Agenda 

Monday, December 10, 2007 

8:30 a.m. Opening Remarks 
Stephen James, M.D. 
Director, Division of Digestive Diseases and Nutrition 
National Institute of Diabetes and Digestive and Kidney Diseases 
National Institutes of Health 

8:40 a.m. Charge to Panel 
Barnett S. Kramer, M.D., M.P.H. 
Director 
Office of Medical Applications of Research 
Office of the Director 
National Institutes of Health 

8:50 a.m. Conference Overview and Panel Activities 
C. Seth Landefeld, M.D. 
Panel and Conference Chairperson 
Chief, Division of Geriatrics 
Director, Center on Aging 
University of California, San Francisco 
Associate Chief of Staff 
San Francisco Veterans Affairs Medical Center 
San Francisco, California 
 

What Are the Prevalence, Incidence, and Natural History of Fecal and 
Urinary Incontinence in the Community and Long-Term Care Settings?  

9:00 a.m. Definition and Epidemiology of Fecal and Urinary Incontinence 
Kathryn L. Burgio, Ph.D. 
Professor of Medicine 
University of Alabama at Birmingham 
Director 
University of Alabama at Birmingham Continence Program 
Associate Director for Research 
Birmingham/Atlanta Geriatric Research, Education, and Clinical Center 
Department of Veterans Affairs Medical Center 
University of Alabama at Birmingham 

9:15 a.m. Pathophysiology of Fecal Incontinence 
Adil E. Bharucha, M.D., M.B.B.S. 
Professor of Medicine 
Division of Gastroenterology and Hepatology 
Clinical Enteric Neuroscience Translational and Epidemiological Research 

Program 
Mayo Clinic College of Medicine 
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Monday, December 10, 2007 (continued) 

What Are the Prevalence, Incidence, and Natural History of Fecal and 
Urinary Incontinence in the Community and Long-Term Care Settings? 
(continued) 

9:35 a.m. Pathophysiology of Urinary Incontinence 
Alan J. Wein, M.D., Ph.D. (Hon.) 
Professor and Chair 
Division of Urology 
University of Pennsylvania School of Medicine and Health System 
Chief of Urology, Hospital of the University of Pennsylvania 
University of Pennsylvania Health System 

9:50 a.m. Discussion 

Participants with questions or comments for the speakers should proceed to the 
microphones and wait to be recognized by the panel chair. Please state your 
name and affiliation. Questions and comments not heard before the close of the 
discussion period may be submitted on the computers in the registration area. 
Please be aware that all statements made at the microphone or submitted later 
are in the public domain. 
 

What Is the Burden of Illness and Impact of Fecal and Urinary 
Incontinence on the Individual and Society? 

10:15 a.m. Economic Impact of Fecal and Urinary Incontinence on the Individual and 
Society—Direct and Indirect Costs 
Philip B. Miner, Jr., M.D. 
President and Medical Director 
Oklahoma Foundation for Digestive Research 
Clinical Professor of Medicine 
University of Oklahoma 

10:30 a.m. Impact of Fecal and Urinary Incontinence on the Health Consumer: Barriers on 
Diagnosis and Treatment—A Patient Perspective 
Nancy J. Norton 
President 
International Foundation for Functional Gastrointestinal Disorders 

10:45 a.m. Formal and Informal Caregiving Burden of Fecal and Urinary Incontinence 
Sandra Engberg, Ph.D., R.N., C.R.N.P. 
Chair 
Health Promotion and Development 
School of Nursing 
University of Pittsburgh 

11:05 a.m. Discussion 
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Monday, December 10, 2007 (continued) 

What Is the Burden of Illness and Impact of Fecal and Urinary 
Incontinence on the Individual and Society? (continued) 

11:30 a.m. Quality of Life for Patients With Fecal Incontinence 
Liliana Bordeianou, M.D. 
Instructor in Surgery 
Department of Surgery 
Harvard Medical School 
Massachusetts General Hospital 

11:50 a.m. Quality of Life for Patients With Urinary Incontinence 
Jennifer T. Anger, M.D., M.P.H. 
Assistant Professor of Urology 
Department of Urology 
University of California, Los Angeles 

12:10 p.m. Discussion 

12:30 p.m. Lunch 
Panel Executive Session 
 

What Are the Risk Factors for Fecal and Urinary Incontinence? 

1:30 p.m. Evidence-Based Practice Center Presentation I: Prevalence, Incidence, and Risk 
Factors for Fecal Incontinence 
Donna Z. Bliss, Ph.D., R.N., F.A.A.N., F.S.G.A. 
Professor 
School of Nursing 
University of Minnesota 

1:50 p.m. Evidence-Based Practice Center Presentation II: Prevalence, Incidence, and 
Risk Factors for Urinary Incontinence 
Jean F. Wyman, Ph.D., R.N., F.A.A.N., F.S.G.A. 
Professor 
School of Nursing 
University of Minnesota 

2:10 p.m. Impact of Diabetes and Obesity on the Development of Fecal and Urinary 
Incontinence 
Leslee L. Subak, M.D. 
Attending Physician 
Women’s Health Clinical Research Center 
University of California, San Francisco 

2:30 p.m. Discussion 
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Monday, December 10, 2007 (continued) 

What Are the Risk Factors for Fecal and Urinary Incontinence? 
(continued) 

3:00 p.m. Do Pregnancy, Type of Delivery, and Postpartum State Increase the Risk for 
Development of Fecal and Urinary Incontinence? 
Holly E. Richter, M.D., Ph.D. 
Professor 
Division Director, Women's Pelvic Medicine and Reconstructive Surgery 
University of Alabama at Birmingham 

3:20 p.m. Effect of Hormones on Fecal and Urinary Incontinence and Pelvic Organ 
Prolapse 
Ingrid Nygaard, M.D., M.S. 
Professor 
Urogynecology and Reconstructive Surgery 
Department of Obstetrics and Gynecology 
University of Utah 

3:40 p.m. Impact of Chronic Gastrointestinal Conditions, Such as Irritable Bowel Syndrome, 
Inflammatory Bowel Disease, and Constipation as Risk Factors for Fecal 
Incontinence 
William E. Whitehead, Ph.D. 
Professor of Medicine and Adjunct Professor of Obstetrics and Gynecology 
Co-Director 
Center for Functional Gastrointestinal and Motility Disorders 
University of North Carolina at Chapel Hill 

4:00 p.m. Risk Factors for the Development of Fecal and Urinary Incontinence—Age, 
Frailty, Dementia, Functional Impairment, and Institutionalization 
John F. Schnelle, Ph.D. 
Director 
Vanderbilt Center for Quality Aging 
Professor of Medicine 
Vanderbilt University School of Medicine 

4:20 p.m. Discussion 

5:15 p.m. Adjournment 
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Tuesday, December 11, 2007 

What Are the Risk Factors for Fecal and Urinary Incontinence? 
(continued) 

8:30 a.m. Surgical Complications Including Prostatectomy and Other Urological Procedures 
Patricia S. Goode, M.D., M.S.N. 
Gwen McWhorter Professor of Geriatric Medicine 
Medical Director 
University of Alabama at Birmingham Continence Clinic 
University of Alabama at Birmingham 
Associate Director for Clinical Programs 
Birmingham/Atlanta Geriatric Research, Education, and Clinical Center 
Birmingham Veterans Affairs Medical Center 
University of Alabama at Birmingham 

8:50 a.m. Risk Factors for the Development of Fecal and Urinary Incontinence Following 
Anorectal Surgery, Colorectal Surgery, and Radiation Therapy for Colorectal 
Cancer 
Ann C. Lowry, M.D., F.A.C.S., FASCRS 
Adjunct Professor 
Division of Colon and Rectal Surgery 
Department of Surgery 
University of Minnesota Medical School 

9:10 a.m. Iatrogenic Disorders, Drug Side Effects, and the Development of Urinary and 
Fecal Incontinence 
Alan J. Wein, M.D., Ph.D. (Hon.) 
Professor and Chair 
Division of Urology 
University of Pennsylvania School of Medicine and Health System 
Chief of Urology, Hospital of the University of Pennsylvania 
University of Pennsylvania Health System 

9:25 a.m. Discussion 

9:55 a.m. Impact of Neurological Disorders, Such as Stroke, Spinal Cord Injuries, and 
Other Neurological Conditions on the Development of Fecal and Urinary 
Incontinence 
Arnold Wald, M.D. 
Professor of Medicine 
Section of Gastroenterology and Hepatology 
University of Wisconsin School of Medicine and Public Health 
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Tuesday, December 11, 2007 (continued) 

What Are the Risk Factors for Fecal and Urinary Incontinence? 
(continued) 

10:15 a.m. Impact of Depression and Other Psychiatric Conditions on the Development of 
Fecal and Urinary Incontinence 
William D. Steers, M.D. 
Hovey Dabney Professor of Urology 
Chair 
Department of Urology 
University of Virginia 

10:35 a.m. Discussion 
 

What Can Be Done To Prevent Fecal and Urinary Incontinence? 
And 
What Are the Strategies To Improve the Identification of Persons at Risk 
and Patients Who Have Fecal and Urinary Incontinence? 

10:55 a.m. Evidence-Based Practice Center Presentation III: Prevention, Screening, and 
Interventions for Urinary Incontinence and Fecal Incontinence 
Robert L. Kane, M.D. 
Professor 
University of Minnesota 

11:25 a.m. Impact of Exercise, Diet, Lifestyle, and Smoking in the Setting of Continence 
Kathryn L. Burgio, Ph.D. 
Professor of Medicine 
University of Alabama at Birmingham 
Director 
University of Alabama at Birmingham Continence Program 
Associate Director for Research 
Birmingham/Atlanta Geriatric Research, Education, and Clinical Center 
Department of Veterans Affairs Medical Center 
University of Alabama at Birmingham 

11:40 a.m. Prevention of Fecal and Urinary Incontinence and the Strategies To Improve the 
Identification of Persons at Risk 
Diane K. Newman, R.N.C., M.S.N., C.R.N.P., F.A.A.N. 
Co-Director 
Penn Center for Continence and Pelvic Health 
Division of Urology 
University of Pennsylvania Medical Center 

12:05 p.m. Discussion 

12:40 p.m. Adjournment 
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Wednesday, December 12, 2007 

9:00 a.m. Presentation of the draft State-of-the-Science Statement 

9:30 a.m. Public Discussion 

The panel chair will call for questions and comments from the audience on the 
draft statement, beginning with the introduction and continuing through each 
subsequent section in turn. Please confine your comments to the section under 
discussion. The chair will use discretion in proceeding to subsequent sections so 
that comments on the entire statement may be heard during the time allotted. 
Comments cannot be accepted after 11:30 a.m. 

11:00 a.m. Panel Meets in the Executive Session 

Panel meets in executive session to review public comments. Conference 
participants are welcome to return to the main auditorium to attend the press 
conference at 2:00 p.m.; however, only members of the media are permitted to 
ask questions during the press conference. 

2:00 p.m. Press Conference 

3:00 p.m. Adjournment 

The panel’s draft statement will be posted to http://consensus.nih.gov as soon as possible after 
the close of proceedings, and the final statement will be posted 4 to 6 weeks later. 
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University of Washington 
Seattle, Washington 
Rockwood Clinic 
Spokane, Washington 

Katherine E. Hartmann, M.D., Ph.D. 
Deputy Director 
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Definition and Epidemiology of 
Fecal and Urinary Incontinence 

Kathryn L. Burgio, Ph.D. 

Epidemiology is the study of the distribution and determinants of a disease or condition and 
includes its prevalence, incidence, and risk factors or correlates. Understanding the 
epidemiology of fecal incontinence (FI) and urinary incontinence (UI) is important to the search 
for potential causal factors, as well as protective factors, and the development of approaches to 
the primary and secondary prevention of these conditions. 

Prevalence estimates vary widely for both FI and UI. This variation has been attributed to 
differences in definition of the conditions, data collection methods, populations selected, and 
sampling methods. Definitions used in epidemiological studies encompass a wide range of 
severity by incorporating various criteria based on frequency, type, quantity, duration, or 
symptom bother. Data collection has been conducted by in-person interview, telephone 
interview, or anonymous questionnaire. Each method carries the potential for under- or 
overreporting of incontinence and thus has the potential to influence prevalence estimates. 

Fecal Incontinence 

FI is usually defined as the involuntary loss of solid or liquid stool. Anal incontinence is a 
broader concept that includes loss of solid or liquid stool, flatus, or mucus. The two terms are 
sometimes used interchangeably, and some surveys have included the loss of flatus in the 
definition of FI. 

Estimates of the prevalence of FI in community-based populations range from 0.4% to 18%.1,2 
Considering those studies that used the most unbiased methods, such as anonymous, 
self-administered questionnaires, estimates range from 11% to 15%.3–5 Most surveys report 
increased prevalence of FI with age.6,7 Population-based studies of older adults report 
prevalences of FI ranging from 3.0% to 32%.7–9 Several studies have reported the FI is more 
common among women compared to men, but the literature is mixed on the issue of gender. 

In nursing homes, prevalences range from 45% to 55%.10,11 This range may be explained partly 
by FI being one of the most common reasons for nursing home admission.4,8 FI in nursing 
homes has been associated with functional impairment, dementia, and sensory impairments—
all factors that place a person at risk for institutionalization. 

Studies of the incidence of FI in the general population are rare. One study reported a 
cumulative 5-year incidence of 8.5% among older adults.7 Most other incidence studies have 
been conducted in special populations, such as patients undergoing medical or surgical 
procedures and postpartum women. Studies of FI in the postpartum period have identified anal 
sphincter injury during childbirth as a major cause of FI in young healthy women.12,13 

Urinary Incontinence 

UI is the involuntary loss of urine. A large literature exists on the prevalence of UI, primarily in 
women and in Caucasian populations. UI is uniformly more common among women compared 
to men by a ratio of 2:1. In women, prevalences based on liberal definitions range from 5% to 
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69%,2 with most being in the 25% to 45% range.14–16 In most studies that include a wide age 
range, the prevalence of UI increases progressively up to middle age, levels off until about age 
70, and then increases steadily among older adults.16,17 

Prevalence of UI is higher among women living in long-term-care settings. Prevalences range 
from 23% to 72%, with a median of about 55%.18,19 Based on studies showing that presence of 
UI increases the risk of institutionalization, it has been assumed that this higher prevalence is 
due to selection. In addition, cognitive, functional, and sensory impairments that contribute to UI 
are also risk factors for placement in nursing homes. 

Higher prevalences are also found in studies of pregnant women, in whom estimates range from 
32% to 64% for any UI.20,21 Prevalence tends to be low in the first trimester, greater in the 
second trimester, and even higher in the third trimester. Established risk factors for UI in women 
include age, parity, obesity, and cognitive and functional impairment. Other possible risk factors 
that have been investigated include race, fetal and obstetric factors, menopause, hormone 
therapy, hysterectomy, smoking, and family history. 

Fewer studies have been published describing the prevalence of UI in men. In the general 
population of men, prevalence of UI ranges from 1% to 39%. UI increases steadily with age and 
ranges from 11% to 34% in older men.22 As in women, prevalence of UI is higher among men in 
long-term-care settings. 

Men undergoing prostatectomy are at particular risk for UI. Incontinence tends to be most 
severe immediately after surgery and to improve over time. Transurethral resection of the 
prostate (TURP) is associated with a fairly low incidence of UI (approximately 1%). However, 
radical prostatectomy carries a much higher risk of UI, with prevalences based on patient 
self-report ranging from 8% to 56% at 1 year following surgery.23–25 

There are fewer studies of the incidence of UI. In community-dwelling women, 1-year incidence 
ranges from 1% to 11.1% for women under 60 years of age 26,27 and from 5% to 29% for those 
over 60 years.7,28 Studies of the incidence of UI in men are rare. In older men, the 1-year 
incidence of UI ranges from 6.3% to 16.9% and is higher in the older age groups.7,28 

Summary 

UI and FI are prevalent conditions that affect men and women of all ages. Epidemiological data 
provide evidence for several risk factors, some of which are modifiable, and identify at-risk 
populations of men and women who could potentially benefit from prevention. 
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Pathophysiology of Fecal Incontinence 

Adil E. Bharucha, M.D., M.B.B.S. 

Mechanisms of Fecal Continence 

Fecal continence is normally maintained by anatomical 
factors (i.e., pelvic barrier, rectal curvatures, and transverse 
rectal folds), recto-anal sensation, and rectal compliance.1 
The rectal segment above the middle fold is derived from the 
embryological hindgut, may contain feces, and is free to 
distend towards the peritoneal cavity. The lower rectum 
situated below the middle rectal fold is derived from the 
cloaca, surrounded by condensed extraperitoneal tissue, and 
is empty except during defecation. Rectal distention by stool 
induces rectal contraction, the sensation of urgency, and 
reflex relaxation of the internal anal sphincter, prompting 
defecation if socially convenient (Figure 1). If not, rectal 
contractions and the sensation of urgency generally subside 
as the rectum accommodates to continued distention. This, 
together with voluntary contraction of the external anal 
sphincter,2 permits defecation to be postponed when 
necessary.3 The factors that determine whether rectal 
distention is interpreted as a desire to defecate or to pass 
flatus are unclear. 

Etiology and Pathophysiology of Fecal Incontinence 

Fecal incontinence (FI) is caused by anorectal dysfunctions and/or disordered bowel habits, 
resulting from a variety of conditions (Table 1). Some of these conditions (i.e., disordered 

Table 1. Etiology of Fecal Incontinence 

Condition Possible Causes 

Anal sphincter weakness  

 Injury Obstetric trauma, related to surgical procedures (e.g., 
hemorrhoidectomy, internal sphincterotomy, fistulotomy, 
anorectal infection) 

 Nontraumatic Scleroderma, internal sphincter thinning of unknown etiology 

Neuropathy Stretch injury, obstetric trauma, diabetes mellitus 

Anatomical disturbances of pelvic floor  Fistula, rectal prolapse, descending perineum syndrome 

Inflammatory conditions Crohn’s disease, ulcerative colitis, radiation proctitis 

Central nervous system disease Dementia, stroke, brain tumors, spinal cord lesions, multiple 
system atrophy (Shy-Drager syndrome), multiple sclerosis 

Diarrhea Irritable bowel syndrome, post-cholecystectomy diarrhea 

Figure 1. Mechanisms of 
Fecal Continence 

Rectal distention 
↓ 

Rectum contracts 
↓ 

Desire to defecate 
↓ 

Rectum accommodates 
↓ 

Pelvic barrier contracts 
↓ 

Continence preserved 
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bowel habits, obstetric trauma, and neurological conditions) will be detailed in other 
presentations. FI is a multifactorial disorder. The pathophysiological mechanisms reflect the 
etiology of FI (Table 2), and more than one pathophysiological mechanism may contribute to FI 
in the same patient. Our understanding of the pathophysiology of FI, as detailed below, is 
primarily derived from clinic-based rather than community-based studies and predominantly in 
women. 

Table 2. Anorectal Sensori-Motor Disturbances in Fecal Incontinence 

Etiological 
Factor 

Anal 
Sphincter 
Pressure 

Threshold 
for Internal 
Sphincter 
Relaxation 

Threshold 
for External 
Sphincter 
Contraction

Rectal 
Sensation*

Rectal 
Compliance 

Pelvic 
Floor 
Function 

“Idiopathic” ↓ ↓ ↓ ↓ or ↑  ↓ ↓ 

Diabetes mellitus4 R ↓ 
S ↓ 

↔ ↑  ↓↓ ↔  

Multiple sclerosis4 R ↔ 
S ↓↓  

↓  ↑ ↓↓ ↔  

Elderly patients 
with fecal 
impaction and 
incontinence5 

R ↔ 
S ↔ 

↓ ↑  ↓   ↓  

Acute radiation 
proctitis6 

R ↓ 
S ↓  

NA NA ↔ ↓  NA 

Chronic radiation 
injury7 

NA NA NA ↑ ↓  NA 

Ulcerative colitis8,9 S ↓ 
incontinent 
patients 

↓ (active 
colitis only) 

NA ↑ (active 
colitis only) 

↓ (active 
colitis only) 

NA 

Spinal cord injury, 
high spinal lesion, 
i.e., T12 or 
higher10 

R ↔ 
S ↓  

↓  ↔ ↓  ↓  NA 

Low spinal lesion, 
i.e., below T12 

R ↓ 
S ↓  

↔ ↓  ↓  ↔ NA 

Information pertains to patients with underlying disease and fecal incontinence. 
↑ = Increased; ↓ = decreased; ↔ = no change; R = resting; S = squeeze sphincter pressure; NA = not available. 
*Rectal sensation expressed as volume thresholds for perception; ↑ sensation indicates volume threshold for 
perception was lower compared to normal patients. 

 
Pelvic Barrier 

The anal sphincters and pelvic floor muscles (i.e., levator ani) comprise the pelvic barrier. The 
internal anal sphincter generates approximately 70% of anal resting tone; the external anal 
sphincter, which is a tonically active striated muscle, provides the balance. The puborectalis is a 
U-shaped component of the levator ani which blends with the upper aspect of the external 
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sphincter and maintains a relatively acute anorectal angle at rest. When continence is 
threatened, the external sphincter and pelvic floor can be contracted voluntarily to preserve 
continence. A majority of women with FI have reduced anal resting and/or squeeze pressures, 
reflecting weakness of the internal and/or external anal sphincters respectively (Table 2).11,12 
Anal sphincter damage due to obstetric or iatrogenic injury and pudendal neuropathy are 
common causes of anal sphincter weakness (Table 1). Endoanal ultrasound and magnetic 
resonance imaging (MRI) reveal anal sphincter injury, which manifests as defects, scarring, or 
thinning (i.e., atrophy).12,13 Only MRI reveals atrophy of the external sphincter. External 
sphincter injury is associated with lower anal squeeze pressures, reflecting external sphincter 
dysfunction.12,14 

Although these observations indicate a link between pelvic floor injury, weakness, and FI, 
several caveats apply. Most studies evaluating pelvic floor structure and function in FI are 
uncontrolled. Because anal pressures and pelvic floor motion are affected by age, gender, and 
techniques, these parameters should be compared with appropriate controls.15–18 Because anal 
sphincter defects are observed even after uncomplicated vaginal delivery,19,20 it can be 
challenging to ascertain the precise contribution of anal sphincter injury to anal weakness, 
particularly since the main known risk factor for anal injury (i.e., obstetric trauma), precedes FI 
by two to three decades.21 

A pudendal neuropathy can also cause anal sphincter weakness. However, pudendal nerve 
function generally has been assessed by measuring nerve latencies, which we now recognize 
are flawed and should not be used to assess pudendal nerve function.22 Needle 
electromyography (EMG) is necessary to identify neurogenic injury of the external anal 
sphincter. Neurogenic injury may result not only from a pudendal neuropathy but also from 
damage to nerves within the sphincter.13 However, the expertise for conducting and interpreting 
needle EMG of the external sphincter is not widely available. 

It is not widely appreciated that FI is also associated with atrophy, denervation, and impaired 
function of the puborectalis muscle, which is correlated with symptoms and improved after 
biofeedback therapy.12,23,24 A subset of patients with FI have more generalized pelvic floor 
weakness (i.e., descending perineum syndrome), which is often associated with pelvic organ 
prolapse affecting the anterior and/or middle compartments.25 Excessive perineal descent may 
stretch, and thereby damage the pudendal nerve. Excessive descent may also make the 
anorectal angle more obtuse. This impairs the flap valve normally responsible for maintaining 
fecal continence during increased intra-abdominal pressure. Sphincter pressures are lower in 
incontinent than in continent patients with the descending perineum syndrome.25 

Rectal Compliance and Sensation 

Patients with FI may have normal, reduced, or increased rectal sensation. Reduced rectal 
sensation allows stool to enter the anal canal, and perhaps leak before the external sphincter 
contracts.11,26,27 Conversely, other patients with FI (47% in one large series)11,12,28 have 
exaggerated rectal sensation (i.e., rectal hypersensitivity). Compared to patients with normal 
rectal sensation, patients with urge FI and rectal hypersensitivity have more frequent stools, use 
more pads, and report more lifestyle restrictions.28 The mechanisms of rectal hypersensitivity 
are being studied. Because rectal perception is attributable not to rectal distention per se, but to 
the contractile response to distention,29 rectal hypersensitivity in FI may be not primary, but 
perhaps partly secondary to an exaggerated contractile response to distention.30 Indeed, rectal 
capacity is reduced in some women with FI. Reduced capacity is associated with rectal 
hypersensitivity and with the symptom of urgency.12,30–32 Thus, it is conceivable that either 
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increased tone (i.e., reduced capacity or compliance), and/or an exaggerated contractile 
response to distention, and/or an alteration in passive properties (e.g., fibrosis) may amplify the 
increase in rectal tension during distention, thereby contributing to rectal hypersensitivity in FI. 

Anal Sensation 

Anal sphincter relaxation may occur during or independent of rectal distention, enabling the anal 
lining to periodically “sample” and ascertain the nature of rectal contents (i.e., gas, liquid, or 
stool).33 In health, lidocaine anesthetizes the anal canal but does not affect continence for 
saline, suggesting that anal sensation is not critical for continence.3 However, anal sampling 
occurred less frequently and anal sensation was reduced in incontinent patients, perhaps 
depriving them of sensory information.33 The contributions of normal and disordered anal 
sampling to FI in patients with anorectal sensorimotor dysfunctions has not been studied. 

Impaired Rectal Evacuation 

Impaired rectal evacuation with retention of feces may contribute to FI in women, in elderly 
patients, and in men with a hypertonic sphincter (i.e., a long, high-pressured anal sphincter 
entraps small particles of feces during defecation and subsequently expels them, causing 
perianal soiling and discomfort).12,34–36 

Other Factors 

In addition to normal anorectal functions and stool consistency, mental faculties and mobility are 
necessary to preserve continence. Clinical observations and epidemiological studies suggest 
that irritable bowel syndrome (IBS) is a risk factor for FI.37–38 IBS may be associated with 
accelerated small intestinal and/or colonic transit.39 Conceivably, rapid delivery of colonic 
contents to the rectum may predispose to FI, particularly in patients with a dysfunctional rectal 
reservoir. In a preliminary report, however, only 3 of 20 patients with urge FI had accelerated 
colonic transit, and rectal sensorimotor dysfunctions, rather than accelerated transit, explained 
rectal urgency.40 Similarly, rectal urgency was the most important risk factor for FI among 
women in the community, being associated on average with an eightfold increased risk for FI, 
even after controlling for a history of obstetric anal sphincter injury and other bowel symptoms 
(e.g., constipation and diarrhea).38 Taken together, these data are consistent with the concept 
that in FI, rectal urgency is a distinct symptom which reflects rectal overactivity and/or rectal 
hypersensitivity rather than loose stools. Indeed, rectal urgency is associated not only with liquid 
but also with formed stools in healthy subjects.41 

Pathophysiology of Fecal Incontinence in Men 

Although the prevalence of FI is comparable among men and women in the community,42,43 only 
a few studies have evaluated the pathophysiology of FI in men.44 Clinical observations suggest 
that FI in men is frequently attributable to local causes (e.g., hemorrhoids, fistula, iatrogenic anal 
sphincter injury, or proctitis after radiotherapy for prostate cancer) or a rectal evacuation 
disorder.35 

Summary and Gaps in Knowledge 

FI is caused by an imbalance between stool consistency and anorectal functions in maintaining 
continence. Anal weakness is a recognized risk factor for FI, but the contributions of other risk 
factors, (e.g., disordered rectoanal sensation, and/or rectal compliance), which often coexist, to 
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FI are not. These mechanisms should be considered, particularly in incontinent patients with 
normal sphincter pressures.45 

The critical questions about the pathophysiology of FI are: 

1. What risk factors and pathophysiological mechanisms in women explain why FI 
generally presents several decades postpartum? Is the effect of age/menopause on 
anorectal functions modified by obstetric history? 

2. What mechanisms are responsible for a smaller rectal reservoir in FI? 

3. To what extent does neurogenic injury contribute to weakness of the pelvic barrier in FI? 

4. Does disordered anal sensation contribute to FI? 

5. What is the interaction between anorectal dysfunctions and disordered bowel habits in 
FI? 
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Pathophysiology of Urinary Incontinence 

Alan J. Wein, M.D., Ph.D. (Hon.) 

The lower urinary tract (LUT) functions as a group of interrelated structures with a joint function 
in the adult to bring about efficient and low-pressure bladder filling, low-pressure urine storage 
with perfect continence, and periodic complete voluntary urinary expulsion, again at low 
pressure. 

Urinary incontinence (UI) is defined as the involuntary loss of urine. The term is used in various 
ways. It may denote a symptom, a sign, or a condition. The pathophysiology of failure of the 
LUT to fill with or store urine adequately or to empty adequately must logically be secondary to 
reasons related to the bladder, the outlet, or both. A simple classification of the various subtypes 
of UI is seen in Table 1. 

Table 1. Classification of Incontinence 

I. Extraurethral 
 A. Fistula (vesicovaginal, ureterovaginal, urethrovaginal) 
 B. Ectopic Ureter 
II. Urethral 
 A. Functional 
  1. Due to physical disability 
  2. Due to lack of awareness or concern 
 B. Post-void dribbling 
  1. Urethral diverticulum 
  2. Vaginal pooling of urine 
 C. Bladder overactivity 
  1. Involuntary contractions 
   a. Neurologic disease or injury 
   b. Bladder outlet obstruction 
   c. Afferent activation (includes inflammation or infection) 
   d. Idiopathic 
  2. Decreased compliance 
   a. Neurologic disease or injury 
   b. Fibrosis 
   c. Idiopathic 
  3. Combination 
 D. Outlet underactivity 
  1. “Genuine” stress urinary incontinence (GSI) 
   a. Lack of urethral support 
   b. Hypermobility, deficient “hammock” 
  2. Intrinsic sphincter deficiency (ISD) 
   a. Neurologic disease or injury 
   b. Fibrosis 
  3. Urethral instability 
 E. “Overflow” incontinence 
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There are situations in which urethral incontinence cannot be considered merely as an isolated 
abnormality of either bladder contractility or sphincter resistance. These situations, listed in 
Table 2 are more complicated to deal with, first, because they are more difficult to diagnose, 
and second, because one entity may adversely affect or compromise treatment of the other. 

Table 2. Combined Problems Associated With 
Incontinence 

Detrusor overactivity with outlet obstruction 
Detrusor overactivity with impaired bladder contractility 
Sphincteric incontinence with detrusor overactivity 
Sphincteric incontinence with impaired bladder contractility 

 
Absolute or relative failure to fill with and store urine adequately results from bladder overactivity 
(involuntary contraction or decreased compliance), decreased outlet resistance, heightened or 
altered sensation, or a combination. 

Bladder Overactivity 

Overactivity of the bladder during filling or storage can be expressed as phasic involuntary 
contractions (detrusor overactivity), as low compliance, or as a combination. Detrusor 
overactivity is most commonly seen in association with neurologic disease or injury; however, it 
may be associated with increased afferent input due to inflammation or irritation of the bladder 
or urethral wall, bladder outlet obstruction, stress urinary incontinence (perhaps due to sudden 
entry of urine into the proximal urethra), aging (probably related to neural degeneration), or may 
be idiopathic. Some hypothesize that decreased stimulation from the pelvic floor can contribute 
to phasic overactivity. Decreased compliance during filling or storage may be secondary to 
neurologic injury or disease, usually at a sacral or infrasacral level, but may result from any 
process that destroys the viscoelastic or elastic properties of the bladder wall. 

Outlet Underactivity 

Decreased outlet resistance may result from any process that damages the innervation or 
structural elements of the smooth and/or striated sphincter or support of the bladder outlet in the 
female. This may occur with neurologic disease or injury, surgical or other mechanical trauma, 
or aging. Classically, sphincteric incontinence in the female was categorized into relatively 
discrete entities: (1) so-called genuine stress incontinence (GSI) and (2) intrinsic sphincter 
deficiency (ISD), originally described as “type III stress incontinence.” GSI in the female was 
described as associated with hypermobility of the bladder outlet because of poor pelvic support 
and with an outlet that was competent at test but lost its competence only during increases in 
intra-abdominal pressure. ISD described a nonfunctional or very poorly functional bladder neck 
and proximal urethra at rest. The original implication of classical ISD was that a surgical 
procedure designed to correct only urethral hypermobility would have a relatively high failure 
rate, as opposed to one designed to improve urethral coaptation and compression. The 
contemporary view is that the majority of cases of effort-related incontinence in the female 
involve varying proportions of support-related factors and ISD. It is possible to have 
outlet-related incontinence due only to ISD but not due solely to hypermobility or poor  
support—some ISD must exist. 
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Stress- or effort-related UI is a symptom that arises primarily from damage to muscles and/or 
nerves and/or connective tissue within the pelvic floor. The urethra is normally supported by the 
action of the levator ani muscles through their connection to the endopelvic fascia of the anterior 
vaginal wall. Damage to this connection, or to the nerve supply, or direct muscle damage can, 
therefore, influence continence. Bladder neck function is likewise important, and loss of normal 
bladder neck closure can result in UI despite normal urethral support. In older writings, the 
urethra was sometimes ignored as a factor contributing to continence in the female, and the site 
of continence was thought to be exclusively the bladder neck. However, in approximately 50% 
of continent women, urine enters the urethra during increases in abdominal pressure. The 
continence point in these women (highest point of pressure transmission) is at the mid urethra. 

Urethral hypermobility implies weakness of the pelvic floor-supporting structures. During 
increases in intra-abdominal pressure, there is descent of the bladder neck and proximal 
urethra. If the outlet opens concomitantly, stress UI ensues. In the classic form of urethral 
hypermobility, there is rotational descent of the bladder neck and urethra. However, the urethra 
may also descend without rotation (it shortens and widens), or the posterior wall of the urethra 
may be pulled (sheared) open while the anterior wall remains fixed. However, urethral 
hypermobility is often present in women who are not incontinent; thus, the mere presence of 
urethral hypermobility is not sufficient to make a diagnosis of a sphincter abnormality unless UI 
is also demonstrated. The “hammock hypothesis” of John DeLancey proposes that for stress 
incontinence to occur with hypermobility, there must be a lack of stability of the suburethral 
supportive layer: the effect of abdominal pressure increases on the normal bladder outlet, if the 
suburethral supportive layer is firm, is to compress the urethra rapidly and effectively. If the 
supportive suburethral layer is lax and/or movable, compression is not as effective. Intrinsic 
sphincter dysfunction denotes an intrinsic malfunction of the urethral sphincter mechanism itself. 
In its most overt form, it is characterized by a bladder neck and proximal urethra which are open 
at rest and is usually the result of prior surgery, trauma with scarring, or a neurologic lesion. 

Urethral instability refers to the rare phenomenon of episodic decreases in outlet pressure 
unrelated to increases in bladder or abdominal pressure. The term urethral instability is probably 
a misnomer, because many believe that the drop in urethral pressure represents simply the 
urethral component of a normal voiding reflex in an individual whose bladder does not 
measurably contract, because of either myogenic or neurogenic reasons. 

In theory at least, categories of outlet-related incontinence in the male are similar to those in the 
female. Sphincteric incontinence in the male is not, however, associated with intrinsic 
hypermobility of the bladder neck and proximal urethra but is similar to what is termed sphincter 
dysfunction in the female. It is generally due to prostatectomy, pelvic trauma, or neurologic 
disease or injury. 

Overflow Incontinence 

This descriptive term denotes leakage of urine associated with urinary retention. This is more 
common in the male than female. The primary pathophysiology is actually a failure of emptying, 
leading to urinary retention with “overflow” UI, resulting from either continuous or episodic 
elevation of intravesical pressure over urethral pressure. This generally results from outlet 
obstruction or detrusor inactivity, either neurologic or pharmacologic in origin, or may be 
secondary to inadvertent overdistention of the bladder. 
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Economic Impact of Fecal and Urinary Incontinence on 
the Individual and Society—Direct and Indirect Costs 

Philip B. Miner, Jr., M.D. 

Introduction 

Failure to control the elimination of urine or stool causes psychological stress, complicates 
medical illnesses and management, and has major economic consequences. Urinary 
incontinence (UI) is a common problem with a great variation in the amount of incontinence and 
a complex differential diagnosis. Recent research related to fecal incontinence (FI) has 
unraveled much of the complexity of the pathophysiology. There are problems related to 
muscular failure of the pelvic floor due to surgical or accidental disruption of the muscular anal 
canal, neurologic dysfunction of the pelvic floor from suprasacral spinal cord injury, sacral nerve 
root injury, injury to the pelvic and rectal intramural nerves, and disorders of colonic and rectal 
function related to endocrine disorders, mucosal immune activation or inflammation. Complaints 
of incontinence cover a wide spectrum from involuntary, but recognized, passage of gas, liquid, 
or solid stool (urge incontinence) to unrecognized anal leakage of mucus, fluid, or stool (passive 
incontinence). The intensity of sensation related to defecation and the volume of stool 
involuntarily passed helps delineate the etiology of constipation, but the wide variety of 
etiologies and difficulty in defining the cause of FI with precision makes treatment solutions 
difficult to assess and interpretation of economic consequences complex. Personal impact is 
profound, as many individuals withdraw from all social contact while they remain tethered to 
their toilet in an attempt to minimize the episodes of incontinence. Minimal published data is 
available to help understand the personal and economic impact of incontinence. 

Published studies on the social, personal, and economic impact of incontinence generally focus 
on a narrow part of the problem that cannot be extrapolated to the whole population—for 
example, FI in patients with diabetes which has a complex pathophysiology that includes 
sensory changes, primary anal canal abnormalities, and issues of small intestinal and colonic 
function that do not occur in other illnesses. In addition, the broad range of medical issues 
associated with diabetes is so complex that the incontinence issue becomes buried amongst the 
numerous other personal and economic costs of the disease. Although an economic cost 
analysis is feasible, the application of the information is limited to a narrow part of the 
population, and the patient’s psychological issues are often dominated by underlying medical 
illness. When reviewing this topic, the patients for whom the economic cost is the greatest have 
other medical issues that overpower the cost of the incontinence (for example, spinal cord 
injury). Conversely, in the patients who pay the highest psychological price, the direct economic 
costs can be relatively small (for example, the patient with irritable bowel syndrome who is 
confined to home because of sudden explosive episodes of diarrhea that prohibit traveling as far 
as the shopping mall). The broad spectrum of incontinence and the limited information available 
makes this a difficult topic for generalized analysis. 

Economic Impact 

Diagnostic tests are not expensive. Evaluation is focused on obtaining assurance that the gross 
structure appearance of the anal canal, rectum, and colon is normal, and microscopic mucosal 
changes do not indicate inflammation that needs to be treated. Often, when abnormalities are 
found, successful intervention can be instituted. A variety of tests are available to assess 
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neurological or muscular function of the pelvic floor; the most common is anorectal manometry 
(ARM). The Medicare reimbursement for ARM is $299.1 Unfortunately, although ARM is 
available in most cities with gastrointestinal motility equipment, true expertise in diagnosis and 
management is not readily available. ARM comprises a minuscule part of the curriculum for 
postgraduate education in gastroenterology and colorectal surgery. Correcting this deficit in 
training is pivotal if the treatment of incontinence is to progress. 

Medical or surgical intervention costs are identifiable, but Malouf and colleagues grasped the 
problem accurately when they concluded that economic assessment is very difficult because of 
the lack of uniform study populations, variation in surgical techniques, and regional costs.2 
Often, the studied option for management is so unique to the institution or surgeon performing 
the study that application to other institutions or less skilled surgeons is impossible. Outcome 
measurements are not standard, follow-up periods are often brief, and procedure failures are 
difficult to integrate into the cost of surgery and the subsequent cost of care. Although 
continence scoring systems provide an index of clinical success, they do not measure a 
meaningful outcome (e.g., continence is often controlled by limiting activity in order to be close 
to a toilet). 

An indirect measure of the extent and cost of incontinence is the marketing information on 
protective garments. Direct costs for the items that clearly represent protection for patients with 
incontinence (e.g., pads, diapers) was $255,000,000 for the institutional market and an 
additional $150,000,000 in the retail market. The total UI market for 1999 was estimated to be 
$2.607 billion. Other less obvious expenses in the incontinence market are more difficult to 
assess. Costs for ostomy supplies is an example, as it is difficult to know how much of the 
market is for ostomies created to manage incontinence and what portion of the market is for 
ostomies created for other purposes (for example, colon cancer). 

The economic impact of incontinence, beyond the direct costs includes the payment of disability 
claims for patients with incontinence who are no longer able to work, is also in lost wages 
related to quitting work or retiring prematurely due to incontinence. The principal issue focuses 
on the patient who has incontinence and the disability or lost wages due to the inability to work. 
In the total economic assessment, families or friends who must leave their jobs to help the 
patient with incontinence must also be considered. Estimation of the cost in this sector is 
elusive, but it must be in the hundreds of millions of dollars a year. 

In summary, the economic cost of incontinence is enormous and obvious, but the exact 
economic toll on the country’s resources and on individual families is difficult to determine with 
precision. Economic models focusing on these issues should be developed to help garner 
resources into research on improving incontinence. 

Personal Impact 

The personal impact of incontinence is obvious to any reasonable person. Applying science has 
proven more difficult. Quality of life (QOL) instruments have been developed for a variety of 
illnesses to determine the impact of a variety of diseases.3–8 No QOL instrument is necessary to 
communicate the suffering patients with FI and UI endure. Since all diseases, and often specific 
medical or surgical treatment, may decrease the QOL, the only reasonable QOL issues are 
related to a change in QOL with specific treatment programs. The development of QOL 
instruments for incontinence, with appropriate validation, is important for the assessment of 
different treatment protocols. 
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Social interaction is difficult to assess, as it is accompanied by isolation from depression and 
anxiety.4,5,9–13 In our control trial of retraining techniques for FI, we were surprised by the 
common patient response that, after training, they were much better even though the diary of 
their incontinence episodes recorded the same number of incontinence episodes prior to the 
study and after retraining.14 Their expression of improvement was related to an increase in 
activity level following FI managed by retraining. 

Concluding Concepts 

Our intuitive concepts are sufficient to understand the dimensions of the personal and economic 
impact of incontinence for the patient, but the ambiguity of data needs to be addressed to 
marshal the resources to help improve the lives of patients with incontinence. Specific 
suggestions for developing and channeling the resources necessary for comprehensive 
understanding of this important topic in incontinence are: 

1. Proper economic analysis directed toward isolating the cost of incontinence, including 
medical and surgical options. 

2. Economic analysis can justify financial support for medical research. 

3. Medical management algorithms should be developed. 

4. Developing new resources and maximizing the utilization of available resources to keep 
patients out of medical facilities. 

5. Improved inpatient management algorithms for acute and chronic care. 
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Impact of Fecal and Urinary Incontinence on  
the Health Consumer: Barriers on Diagnosis 

and Treatment—A Patient Perspective 

Nancy J. Norton 

The impact of living as a person with urinary incontinence (UI) and/or fecal incontinence (FI) 
carries a significant burden. The nature of the condition presents unusual challenges. 
Incontinence is chronic, with often unpredictable symptom episodes that can be disabling. A 
social stigma is attached to incontinence and by attribution to the sufferer. Effective therapies 
are often elusive. Symptoms impair function and place demands on families as well as patients.1 

Various factors influence whether or not a person will seek medical help and the individual’s 
ability to adapt to their illness demands and benefit from treatment. Cultural, social, and 
psychological factors along with concepts of self-image and health expectations influence 
outcomes.2 

UI or FI is a symptom of many different conditions. Establishing a diagnosis and assessing a 
therapeutic outcome of UI and FI has long been based on objective measurements such as 
quantity and frequency.3 Objective measurements are not always practical, nor do they describe 
the true impact of incontinence on the patient.2 

Illness Burden 

The person with incontinence is faced with a persistent challenge of overcoming social and 
cultural taboos. Loss of control over elimination and public humiliation represent major threats to 
self-esteem.4 Individuals will go to great lengths to keep their incontinence a secret. Revelation 
of this secret can have a profound effect on their well-being. The elderly are at risk for 
institutionalization.5 Incontinent patients have been reported to be less likely to marry and to 
hold a normal job.6 

Incontinence is accompanied by what is called a “second illness”—the reactions of the social 
environment and the stigma associated with the disorder. Stigmatization has been found to lead 
to social isolation, limited life chances, and delayed help seeking.7 Numerous studies report that 
incontinence has a strong, if not devastating, impact on quality of life. Yet 50%–70% of 
incontinent persons do not seek help for their condition.2–4,8,9 

Barriers to Care and Treatment 

Barriers for seeking help include a lack of understanding of the condition, mistaken beliefs that 
symptoms are a normal part of aging or childbirth, and lack of knowledge about available 
treatments. Patients may not communicate their concerns to their physician or other healthcare 
providers because of embarrassment, fear of surgical interventions, or misconceptions of what 
constitutes a medical problem.8,10 

In a study that found that primary care physicians ask few of their patients about incontinence, 
up to 70% of incontinent patients did not voluntarily report the problem, but more than 75% did 
report the condition when asked about it by their physician.2 Physicians need to take the lead in 
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talking about incontinence. They need to ask their patients about bowel and bladder function, 
about the patient’s ability to control it, and whether it is resulting in changes in daily routine. 
Patients and practitioners often refer to things differently, attaching their own interpretations to 
the reported symptoms. A simple question or two may be all that is needed to reveal the 
presence of incontinence. 

The impact of symptoms on quality of life appears to be the main trigger for seeking help for UI. 
Few studies have been done to evaluate this in FI.6,8 

Many people who are incontinent begin a gradual process of adaptation and accommodation of 
symptoms; this gives the individual the illusion of coping. Severity of symptoms may be a driving 
factor that brings people to their physician because they are no longer able to cope with the 
symptoms. Incontinent people have a need to perceive the benefits of treatment in order to 
overcome the emotional costs they will expend in revealing their incontinence to a physician.8 

Changes Needed 

The magnitude of the prevalence and burden of incontinence has been masked in this country 
by silence for far too long. There is a need to raise the comfort level in our society to discuss 
bowel and bladder problems in the context of more visible health concerns and to meet the 
challenge of removing the stigma. 

Primary prevention needs to be a goal of all healthcare professionals, requiring a high level of 
community awareness and public education as well as health professionals’ education.11 How 
this will translate into behavioral change and what triggers health-seeking behavior are not yet 
fully understood. Behavioral change needs to occur within the provider community as well as on 
the public side. 

Prevention may lie in developing new and different standards of care for patients, including 
awareness of how surgical interventions may cause or create injury resulting in FI.12 Risk factors 
must be better understood. In nursing homes, continence could be improved with more toileting 
opportunities for residents.13 More can be done on all fronts, not only to aid in preventing 
incontinence but to also improve the awareness around it, to make it easier for people to seek 
help, and to find solutions to managing the condition if not resolving it. 
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Formal and Informal Caregiving Burden of 
Fecal and Urinary Incontinence 

Sandra Engberg, Ph.D., R.N., C.N.R.P. 

Caregiver burden is the strain or load borne by an individual caring for an older, chronically ill, or 
disabled family member or other person. It is a multidimensional response to the physical, 
psychological, emotional, social, and financial stressors associated with caring for another 
person.1 For the purpose of this presentation, informal caregivers are persons who provide 
unpaid assistance to a family member or friend who needs help with one or more activities of 
daily living (ADLs). An estimated 44.4 million Americans are informal caregivers. The majority of 
those they care for are 50 years of age or older. Thirty percent of caregivers provide assistance 
with an average of eight or more ADLs and provide an average of 33 or more hours of care per 
week. Many of these caregivers report providing incontinence-related care (29%–53%) and/or 
toileting assistance (47%–68%).2 Despite the high proportion of caregivers who report providing 
care related to managing or preventing incontinence, there is limited research examining the 
impact of incontinence on some aspect of caregiver burden (measuring burden, stress, fatigue, 
or hours of caregiving);3–12 nearly half of the studies have been conducted outside the United 
States.9–12 In most of these studies, all or the majority of the care recipients had dementia. 
There was considerable heterogeneity in the designs and methodologies used in these studies. 
Although findings varied, incontinence was generally associated with caregiver burden. Most of 
these studies examined the impact of urinary incontinence (UI)3,5–8,10–12 on caregivers, with 
fewer studies examining the impact of fecal incontinence (FI) or combined FI and UI.4,8 
Incontinence-related caregiving for frail elders, particularly those with dementia, generally 
involves multiple care-related activities. Only one study examined what aspects of continence 
care were burdensome.7 There is a dearth of research examining the impact of incontinence on 
caregivers of individuals without dementia. 

The decision to place a care recipient in a nursing home can be seen as a proxy measure of 
caregiver burden. A number of investigators have examined UI and/or FI as risk factors for 
placing care recipients in a long-term-care facility,3,9,13–21 with most studies conducted outside of 
the United States. The findings of these studies are mixed in relation to whether UI, FI, or 
combined incontinence increases the risk of institutionalizing an older care recipient. 

This presentation also examines the limited research exploring the impact of incontinence on 
formal (paid) caregivers. These studies were conducted in nursing homes. In 2004, there were 
an estimated 1.5 million nursing home residents.22 In 1997, nursing home residents needed 
assistance with an average of 4.4 physical ADLs, and almost 65% had UI and/or FI.23 Their 
formal caregivers are predominantly nursing assistants. No studies were found that directly 
examined the impact of incontinence on formal caregiver burden. Formal caregiver burden may 
be a risk factor for absenteeism and turnover in long-term-care settings as well as having a 
negative impact on resident care, and bladder and bowel care may contribute to the burden. 
There is limited evidence examining outcomes that could be interpreted as indirect measures of 
incontinence-related burden, including (1) workload seen as a barrier to continence care,24,25 
(2) greater hours of care required when residents are incontinent,26,27 (3) increased risk of 
caregiver injuries,28,29 and (4) caregiver psychological stress.30,31 

There is a lack of research on interventions to prevent UI and FI in caregiver-dependent 
individuals, including the impact of interventions on formal or informal caregiver burden. For the 
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majority of caregiver-dependent older individuals, interventions to prevent incontinence will 
include some type of toileting intervention. Evidence on the impact of toileting interventions on 
informal caregivers is very limited.6,7,32 There is some research to suggest that toileting a 
caregiver-dependent older adult increases their workload,6,7 but there is also evidence that a 
toileting program may reduce UI-related burden.32 Jewart and colleagues examined the impact 
of anticholinergic medications on bladder function and caregiver burden in a small sample of 
12 subjects. There were no significant differences in bladder function or caregiver burden prior 
to or after treating subjects with the anticholinergic medication (oxybutynin or tolterodine).33 
There is a need for research on measures to prevent FI and their impact on caregiver burden. 

There is evidence that formal caregivers’ adherence to toileting protocols is not  
adequate,34–38 but the extent to which the noncompliance is related to the intervention’s being a 
burden for staff is unknown. In addition, in all of these studies, the toileting program was 
implemented for residents with established UI. The use of regular toileting to prevent UI and FI 
has not been explored. 
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Quality of Life for Patients With Fecal Incontinence 

Liliana Bordeianou, M.D. 

Fecal incontinence (FI) is a common disease; its frequency is underreported by patients 
because of its associated social stigma.1,2 One study found that the overall prevalence of this 
condition in U.S. outpatients is 18.4%.3 Another study found even higher rates, approaching 
21%, in the population of women presenting with urinary incontinence (UI) or pelvic prolapse.4 In 
nursing home patients, the rates of this condition approach 47 % (a percentage that may reflect 
the fact that some of these patients are institutionalized for reasons relating to their incontinence 
in the first place).5 Stratified by frequency of episodes, FI occurs daily in 2.7% of patients, 
weekly in 4.5%, and monthly or less in 7.1%.4 

Although is often underreported and untreated, FI may have profound effects on patients. FI can 
present significant financial burdens (diapers, home care, nursing home care).6 It is associated 
with various medical morbidities, including decubitus ulcers and urinary tract infections.7 
However, its most frequent impact is on quality of life.8–10 Patients with FI often plan their life 
around easy and rapid access to toilet facilities. To accomplish this, they may curtail activities 
other members of society take for granted: shopping, going to the cinema, dining out, or having 
sexual intercourse.11 They suffer from embarrassment, shame, and sometimes depression.9 Not 
surprisingly, researchers using generic quality-of-life instruments, such as the Medical 
Outcomes Survey (SF-36), have found that patients with FI, on average, suffer a quality of life 
far below than that of the U.S. population as a whole, especially in the domains of vitality, social 
functioning, emotional role, and mental health.10 Our review of published SF-36 studies in 
outpatients with various chronic diseases suggests that patients with incontinence have a 
qualify of life that is significantly lower than patients with, say, rheumatoid arthritis or diabetes, 
and equal to patients with inflammatory bowel disease.10 

Fortunately, FI is not an “all or nothing” condition. Its severity may vary, from occasional 
(accidental) loss of gas control, to frank spillage of solid stool. Interestingly, while the severity of 
FI has an obvious impact on quality of life, it is not the only factor. In fact, in our study, the 
correlation between FI severity and quality of life, while present, was found to be rather weak.10 
Other factors that appear to affect an individual’s quality of life include the individual’s 
perception and experience of incontinence, as well as his or her age, medical comorbidities, 
financial status, and degree of adaptation to the condition.12,13 

Because of this complex relationship between FI severity and quality of life, we suggest that at 
least two separate measurements be used to assess the burden of the disease and the impact 
of different treatment options targeting this condition. To assess severity of incontinence, one 
might consider utilizing, for example, the Fecal Incontinence Severity Index (FISI) developed by 
the American Society of Colon and Rectal Surgeons.14 FISI addresses the leakage of gas, 
mucus, liquid or solid stool at varying frequencies. FISI assigns a cumulative subjective 
weighted score of 0–61 to each patient, where a value of 0 is no incontinence and 61 is 
incontinence to gas, liquid, mucus, and solid stool at least twice daily. 

To assess quality of life, one might consider using, for example, the Fecal Incontinence Quality 
of Life Score (FIQL).15 FIQL measures specific quality-of-life issues expected to affect patients 
with FI. The questions are grouped into four categories: lifestyle, coping/behavior, 
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depression/self perception, and embarrassment. Each category is scored 1–4 (1 = quality-of-life 
alteration present most of the time, 4 = none of the time). 

FISI and FIQL are only two of a number of available scales, but they have been validated 
previously, and have become standard measurements in this area. In addition, their 
measurements have a relatively low degree of overlap.16 However, whether these or other 
scales are used, the bottom line is the same: in assessing a particular treatment modality for the 
amelioration of FI, decisions should not be driven entirely by data suggesting incremental 
improvements in disease severity. Decisions also should be informed by an understanding of 
their potential impact on quality of life. Phrased another way: patients should not automatically 
be offered treatments that promise slight to moderate improvements in disease severity, unless 
these interventions also appear likely to produce some commensurate improvement in the 
patient’s overall quality of life. 
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Quality of Life for Patients With Urinary Incontinence 

Jennifer T. Anger, M.D., M.P.H. 

The goal of quality assurance in medicine is to preserve and improve patient care.1,2 Quality-of-
care research evaluates “the degree to which health services for individuals and populations 
increase the likelihood of desired health outcomes and are consistent with current professional 
knowledge.”3,4 Using the conceptual model established by Donabedian in 1966, medical quality 
comprises three components: structure, process, and outcome.5 

Structure of care includes the equipment, resources, and provider experience necessary to 
provide care.6 Structural measures for quality include characteristics such as physicians’ board 
certification, volume of cases, and number of hospital beds available in a community. Process 
measures encompass the interactions between patients and practitioners and include 
interpersonal factors such as patient education, informed consent, and medical decisionmaking. 
Process of care also refers to the technical elements of care that transpire between doctor and 
patient, such as the extent of the history and physical examination, documentation of the work 
up, ordering of diagnostic and laboratory tests, as well as technical factors such as surgical 
technique. The recommendation and implementation of a treatment plan constitute an element 
of process of care and can serve as a measure of quality. 

Outcome, in Donabedian’s model, refers to a change in a patient’s current or future health 
status that can be attributed to antecedent healthcare.6 Outcomes consist of clinical variables 
such as survival rates, complications, health-related quality of life (HRQOL), satisfaction with 
care,7 and health status.3,4 Disease recurrence requiring a secondary treatment constitutes an 
element of outcomes and can also serve as a measure of quality. According to Donabedian, 
structural characteristics of the settings in which care takes place have a propensity to influence 
the process of care so that its quality is diminished or enhanced.6 Similarly, changes in the 
process of care, including variations in its quality, will influence the effect of care on health 
status.5 

Although a great deal of research on quality has been conducted in many areas of medicine and 
surgery, there is still a paucity of data on quality in the literature regarding the treatment of men 
and women with urinary incontinence (UI). Not only is there a need for the development of 
means to assess structure and process measures of quality of care for men and women with UI, 
but there is also a tremendous need to understand what specific outcomes a patient considers 
to be important. Pharmaceutical companies claim a high success rate with anticholinergic 
medications, the most commonly prescribed treatment for overactive bladder (OAB) symptoms 
and its associated urge UI. However, a large percentage of patients prescribed anticholinergic 
therapy actually stop taking their medication due to poor efficacy or problematic side effects 
including dry mouth, dry eyes, and constipation.8,9 



52 

Several variables are used to measure outcomes of care. These include mortality, 
complications, morbidity, objective clinical variables, and patient-centered outcomes, including 
HRQOL and patient satisfaction with care. Objective measurable clinical outcomes of UI 
treatment are multiple (Table 1). Outcomes measured are often a function of provider 
preference and practice patterns. 

Table 1. Examples of Objective Clinical Outcomes 
of Incontinence Treatment 

Outcomes of Medical or Surgical Treatment 

Number of incontinence episodes per day or week 
Number of voids per 24 hours 
Volume voided 
Subjective patient assessments: cured/improved/failed 
Pad number/pad weight/pad size 
Time to make it to toilet once urge starts 
Percent urge versus percent stress incontinence episodes 

Outcomes Specific to Surgical Treatment of Stress 
Incontinence 

Surgical complications (bleeding, bladder injury) 
Nonsurgical complications (pulmonary embolism, 
myocardial infarction) 
New symptoms or findings of pelvic prolapse 
Outlet obstruction/voiding difficulty/urinary retention 
Urinary tract infection 
“De novo” urge incontinence 
Reoperation for incontinence 
Reoperation for prolapse 

 
In 1948, the World Health Organization defined health as “a state of complete physical, mental, 
and social well-being and not merely the absence of disease.”10 HRQOL is a multidimensional 
construct that includes overall well-being, emotional well-being, somatic symptoms, functional 
ability, and social functioning.11–13 HRQOL involves patients’ perceptions of their health and their 
ability to function in life.14 Quality-of-life considerations are a critical factor in medical 
decisionmaking for UI. 

Validated instruments are crucial in providing a comprehensive evaluation of how an illness and 
its treatment affect patients.14 General HRQOL instruments include the RAND Medical 
Outcomes Study 36-Item Health Survey (SF-36),15 the SF-12,16 the Nottingham Health Profile,17 
and the Sickness Impact Profile,18 to name a few. The many validated instruments used to 
assess general HRQOL encompass several domains, including physical, emotional, and social 
functioning. Unlike general HRQOL instruments, disease-specific quality-of-life instruments 
have been developed to measure the impact of a specific disease on HRQOL. Many such 
instruments for UI have been developed (Table 2) and are an important means of assessing the 
impact of UI on HRQOL. 
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Table 2. Validated Questionnaires Highly Recommended by the Third International 
Consultation on Incontinence19,20 

I. Symptoms of UI 

Urogenital Distress Inventory (UDI)21 

Urogenital Distress Inventory Short Form (UDI-6)22 

Incontinence Severity Index23 

A. Women 

The Bristol Female Lower Urinary Tract Symptoms (BFLUTS)24 

International Continence Society-male (ICSmale)25 B. Men 

Danish Prostate Symptom Score (DAN-PSS)26 

II. Quality-of-Life Impact of UI 

Incontinence-Quality of Life (I-QOL)27 A. Men and women 

Stress-Related Leak, Emptying Ability, Anatomy, Protection, Inhibition, 
Quality of Life, Mobility, and Mental Status (SEAPI-QMM) 

B. Women King’s Health Questionnaire28 

 Incontinence Impact Questionnaire (IIQ)29 

 Incontinence Impact Questionnaire Short Form (IIQ-7)22 

 Urinary Incontinence Severity Score (UISS)30 

 CONTILIFE31 

III. Combined Symptoms and Quality-of-Life Impact of UI 

A. Men and women International Consultation on Incontinence Questionnaire (ICIQ)32 

Bristol Female Lower Urinary Tract Symptoms-Short Form (BFLUTS-SF)33 B. Women 

Stress and Urge Incontinence and Quality-of-Life Questionnaire (SUIQQ)34 

C. Men ICSmale Short Form (ICSmaleSF)25 

IV. Combined Symptoms and Quality-of-Life Impact of Overactive Bladder (OAB) 

A. Men and women OAB-q35  

  
Although some diseases affect both general and disease-specific quality of life, the effect of UI 
on general HRQOL is controversial. In a comparison of general HRQOL of 120 incontinent 
women and 313 age-matched controls, as measured by the Nottingham Health Profile, Grimby 
and colleagues found that women with stress or urge UI were much more likely to experience 
social isolation, emotional disturbances, and, in the case of women with OAB, sleep 
disturbances.36 In contrast, Hunskaar and colleagues found that UI had a relatively low impact 
on general HRQOL among 70 self-referred incontinent women. However, they did find that 
women with urge UI demonstrated greater impairment in HRQOL than women with stress UI. 
Also, younger women were more affected in several domains, including mobility, sleep, 
emotional behavior, and social interactions.37 
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Controversy exists about the relationship between UI severity and patient-perceived HRQOL. In 
a study of HRQOL among incontinent community-dwelling adults, Wyman and colleagues found 
that neither incontinence severity nor duration correlated well with HRQOL impairment.38 In a 
second study by Wyman and colleagues, the IIQ was used to measure the psychosocial impact 
of UI in 69 community-dwelling women aged 55 and older. They found significantly greater QOL 
impairment in women with urge UI (with or without stress UI) compared with women with stress 
UI alone. There were only modest correlations between psychosocial impact and both the 
number of incontinence episodes and leakage volume.29 The unpredictability of leakage 
episodes, as occurs with OAB, may have a large impact on HRQOL for adults with UI. 

A great deal of progress has been made in the area of UI-related health services research. The 
literature suggests that OAB/urge UI has a more profound impact on quality of life than stress 
UI. However, more research is needed to determine how much of the variation in overall 
HRQOL is explained by variation in UI-specific domains. In addition, outcomes of OAB 
treatment remain suboptimal. Despite the multitude of validated questionnaires available, one 
large problem still exists: It is not known what outcomes of treatment matter most to the patient. 
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Evidence-Based Practice Center Presentation I: 
Prevalence, Incidence, and Risk 
Factors for Fecal Incontinence 

Donna Z. Bliss, Ph.D., R.N., F.A.A.N., F.S.G.A., 
Tatyana Shamliyan, M.D. 

Research on the epidemiology of fecal incontinence (FI) and dual (both fecal and urinary) 
incontinence has lagged behind that of urinary incontinence (UI). 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. In this review, 
prevalence and incidence are reported for any FI (i.e., with or without UI), any anal incontinence 
(i.e., FI and flatus incontinence), dual incontinence, and FI only (without UI) when data are 
available. Associated factors and risks are reported for “any FI” (referred to hence as FI) when 
adjustment for other factors occurred. Prevalence is the proportion of individuals in a population 
having a certain condition or disease at a given point in time. Incidence is the number of new 
occurrences of a condition (or disease) in a population over a period of time. 

Studies reported from 1989 through May 2007 were reviewed from a MEDLINE via PubMed, 
CINAHL, Cochrane databases, and manual searches of reference lists from systematic reviews 
and the proceedings of the International Continence Society. Eligible studies were large cross-
sectional or cohort studies or case series of more than 100 subjects. 

Prevalence in the Community 

The prevalence of FI, anal, and dual incontinence could be pooled for men and women of 
different age groups living in the community (Table 1). The prevalence of FI and dual 
incontinence increased with age in both men and women. The prevalence of anal incontinence 
also increased with age in women, but this association could not be determined in men because 
of a lack of data. More women than men had FI at younger ages, but among the oldest, the 
prevalence between men and women was similar. 

The prevalence of dual incontinence was similar between men and women under 65 years of 
age, higher in women 65+ years of age, and higher in men 80+ years of age. Although no study 
investigated FI vs. anal incontinence in the same sample, there was a consistent pattern of a 
higher prevalence (two- to four-fold) of anal incontinence than that of FI in women across age 
categories. This pattern suggests that combining incontinence of flatus and feces in the same 
definition may contribute to increased prevalence estimates. In a study in Japan, the age-
adjusted prevalence of “FI only” was 2.1%. 
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Table 1. Community Prevalence of Fecal, Anal, and Dual Incontinence by Age and Sex 

Type 
Age in 
years 

% Women 
(# of studies) 95% CI 

% Men 
(# of studies) 95% CI 

AI 19–44  22 (3) 16–28   

AI 45–64  17 (3) 10–24  2 (2) 0.03–3 

AI 65+   33 (1) 27–39   

AI 80+   45 (1) 45–45   

FI 45–64  7 (5) 5–9  6 (8) 5–8 

FI 65+  9 (3) 7–10  7 (12) 5–9 

FI 80+  10 (3) 7–12  10 (3) 4–15 

FI+UI 45–64  10 (3) 2–21  10 (2) 5–14 

FI+UI 65+  10 (2) 8–12  8 (2) 6–10 

FI+UI 80+  12 (2) 10–15  16 (2) 12–19 

FI of liquid feces 45–64  7 (12) 5–8  3 (3) 2–5 

FI of liquid feces 80+  1.5 (1) 1.5–1.5   

FI of solid feces 45–64  4 (14) 3–4  1 (3) 0.4–2 

FI of solid feces 80+  2 (1) 3–4  2 (1) 2–2 

AI=anal incontinence, FI+UI=dual incontinence, CI=confidence interval 

 

Prevalence in Nursing Homes 

In a large cross-sectional study of older nursing home (NH) residents in the United States, there 
was a 40% prevalence of dual incontinence. Almost one-half of the residents in Canadian 
long-term care hospitals had dual incontinence. The prevalence of dual incontinence was lower 
in NHs in the UK (4%) and in short-stay NHs (9%). The rate of FI ranged from 4% to 52%. 
Differences in FI prevalence were noted in subgroups of residents. Frail residents (16%), stroke 
survivors (25%), and those with dementia (45%) had the highest prevalence of frequent FI. In 
one study, the prevalence of “FI only” was 12.4%. 

Severity of FI: The prevalence of incontinence of liquid feces as well as solid feces in 
middle-aged women was as least twice as high as in middle-aged men. The rate of incontinence 
of solid stool was similar in men and women aged 80+ years. 

Incidence of FI 

There were no studies of true incidence of FI or dual incontinence in adults living in the 
community or NHs. One study did report the cumulative incidence of FI in a cohort of old 
(65+ years of age) community-living adults. Overall, 7% of women developed FI after 5 years 
compared to 6% of men, but 27% of women had FI after 10 years compared to only 4% of men. 
The greatest difference between men and women occurred after 5 years in those 85+ years of 
age, in whom 34.4% of women compared to 13.3% of men had FI. More women than men in 
every age group had dual incontinence, with the greatest difference (2.4 times) occurring after 
10 years in those 85+ years of age. 
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Factors Associated with FI 

Inherent Factors (Age, Gender, and Race): In adults in the community, six of eight studies 
reported a significant association of age and FI; the two studies that did not show a significant 
association were of women after high-risk delivery and stroke survivors. The association of age 
and FI was no longer significant in NH residents, most of whom are elderly. The odds ratio (OR) 
of FI increased 1.3 times per decade in women in the community. The odds ratio for FI in 
postpartum women aged 35 years or more was 1.75. Men aged 85+ years were 3.41 times 
more likely to have FI than men aged 65–74 years. Two studies showed that men in the 
community were more likely than women to have FI, but two other studies showed no 
association between gender and FI. One study showed that being male in a NH increased the 
OR of having FI 1.2 times. One study showed that the odds of Asian women having birth-related 
FI were about 3 times higher than non-Asian women. In NH residents, non-White residents were 
twice as likely as Whites to have FI or dual incontinence. 

Lifestyle Factors: There were no significant associations between body mass index (BMI) and 
FI in women in the community or in adults in NHs. Smoking, coffee drinking, or exercise were 
not significantly associated with prevalent or the cumulative incidence of FI in women in the 
community. Men in the community who drank coffee, compared to non-coffee drinkers, were 
twice as likely to have prevalent FI, but there was no association of coffee drinking and the 
cumulative incidence of FI. Men who smoked less than one pack per day were less likely, 
compared to nonsmokers, to have prevalent FI, but no association with smoking was found in 
the cumulative incidence of FI. 

Bowel Pattern: Having loose/liquid stool consistency or diarrhea, but not constipation, was 
significantly associated with FI in community adults. In a NH study, diarrhea (OR=2.4, 
95% CI=1.9–3), constipation (OR=1.3, 95% CI=1.2–1.4), and fecal impaction (OR=2.4, 
95% CI=1.3–3.3) were associated with FI. FI was five times as likely to occur when people in 
the community experienced defecation urgency. 

Functional and Cognitive Status: Mobility problems and living alone increased the likelihood 
of having FI 1.5 to 2.4 times, respectively, in people in the community. For stroke survivors in 
the community, impaired vision, functional limitations, or dysphagia increased the odds of FI 2 to 
3.5 times. In NH residents, trunk restraints, tube feeding, limitations in activities of daily living 
(ADL), impaired vision, and decreased mobility were all factors associated with FI. Dementia 
was associated with FI in all studies of NH residents and in two of three studies in people living 
in communities. The odds of FI increased with more severe cognitive impairment; persons with 
an MMSE score <15 had a 250% increase in FI rates. 

Obstetric Factors: Neither vaginal delivery nor Caesarean section (C-section) was significantly 
associated with FI; C-section was not associated with a significantly lower odds of FI. Single 
studies showed that birthweight, parity, or vaginal delivery after sphincter tear did not 
significantly increase odds of FI. Additional studies of parity and birthweight used the definition 
of anal incontinence, and the studies’ findings were inconsistent. Use of forceps was associated 
with FI in one of two studies. Obstetrical damage to the anal sphincter increased the odds of FI 
by 200% to 300%. 

Health and Comorbidities: A higher comorbidity index or self-perception of poor health by 
people in the community was associated with FI. Women in the community who had UI were 
approximately two times as likely to have FI as those without UI. NH residents aged 65+ years 
with UI were three times as likely to have FI, while those aged 85+ years with UI were  
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11–12 times as likely to have FI. In one study of stroke survivors in the community, UI was 
associated with six times higher odds of FI. Another study showed UI was significantly 
associated with FI (OR=18, 95% CI=9–37) only in the acute phase after stroke (days 7–10) but 
not at 3 months. Single studies showed that women with irritable bowel syndrome (IBS) or after 
menopause or hysterectomy with oophorectomy were approximately twice as likely to have FI. 
The odds for FI were highest after prostatectomy for prostate cancer (5.3), followed by prostate 
cancer (3.1), then by prostate disease (2.3). 

Three studies of older adults and one of stroke survivors showed that diabetes increased the 
likelihood of FI by 1.7 to 3.1 times. Diabetes was not significantly related to FI in a community 
population with a mean age of 53 years or in NH residents; it was not a risk for the cumulative 
incidence of FI in older people in the community. Major depression was associated with a 273% 
increase in the rate of FI in women in the community in one of two studies and with a 283% 
higher increase in the rate in older men in the community; no association of depression and FI 
was found in NH residents. 

Factors Associated With Fecal Incontinence Severity 

Several factors related to bowel patterns were significantly associated with an increased 
prevalence of liquid feces: frequent diarrhea, loose/liquid stool consistency, and defecation 
urgency. Having UI, dementia, and surgery for hemorrhoids were other factors. Having 
defecation urgency always was the strongest factor associated with incontinence of solid stool 
(OR=20, 95% CI=3–11). Some factors associated with FI of solid feces were similar to those for 
liquid feces: having UI, dementia, and rectal surgery. Being male and having limited mobility 
were additional factors associated with FI of solid feces. Straining on defecation was protective 
for incontinence of both liquid and solid feces. 

Greater frequency of FI was most strongly associated with defecation urgency all of the time 
(OR=11, 95% CI=5–26). However, any level of defecation urgency, loose/liquid feces, taking 
stool softeners for constipation, having hemorrhoids, a history of bowel resection, and UI were 
other factors. One study reported that a C-section lowered the odds of a greater frequency of FI, 
and use of forceps during delivery increased them. 

The following bowel factors increased the odds of a greater amount of FI: defecation urgency 
some, most, or all of the time; loose/liquid feces; and history of a bowel resection. Other 
significant factors were having UI, mild or moderate memory problems, low back pain; and 
perceiving oneself as overweight. 

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. 
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Conclusions 

Age is strongly associated with FI in adults living in the community; other significantly 
associated factors include comorbidities, dementia, and stroke. Limited data suggest differences 
in factors associated with FI in men vs. women and in Asian women, but additional research is 
needed on the influence of gender and race on FI and its severity. Factors associated with FI 
that appear modifiable include functional and ADL limitations, restraint use, obstetrical anal 
sphincter damage, UI, diarrhea/loose stools, urgency and constipation/impaction in NH 
residents. Performing C-sections to prevent FI is not supported. Studies of FI incidence and risk 
factors are greatly needed. 
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Evidence-Based Practice Center Presentation II: 
Prevalence, Incidence, and Risk Factors 

for Urinary Incontinence 

Jean F. Wyman, Ph.D., R.N., F.A.A.N., F.S.G.A., 
Tatyana Shamliyan, M.D. 

Numerous epidemiological studies have led to advances in knowledge related to the prevalence 
and correlates of urinary incontinence (UI) in community-based and long-term-care adult 
populations. However, few studies have examined the development and natural history of UI, 
thus hampering understanding of how to best prevent its occurrence. Challenges in interpreting 
widely varying rates for UI, UI types, and UI severity, and in identifying potential risk factors can 
be attributed to differences in the definitions used for UI, study populations, sampling methods, 
measurement techniques, and the type of risk factors studied. Studies reported from 1990 
through May 2007 were reviewed from MEDLINE via PubMed, CINAHL, Cochrane databases, 
and manual searches of reference lists from systematic reviews and the proceedings of the 
International Consultation on Incontinence. Eligible studies were large cross-sectional or 
longitudinal studies and case-control studies with more than 100 subjects. 

Prevalence, Incidence, Progression, and Remission of Urinary Incontinence in 
Community-Based Populations 

Prevalence. UI is a highly prevalent condition in the United States and worldwide. Prevalence 
rates for adult, community-based populations in the United States, Europe, and Asia range from 
9% to 37% (combined men and women), with rates varying according to gender, age, and 
race/ethnicity. Women have higher rates than men, with estimates ranging from 8% to 44%, 
with daily UI reported by 7% to 32%, weekly UI by 11% to 36%, and monthly UI from 13% to 
44%. UI in men is estimated at 3% to 39%, with 3% reporting daily UI, 3% to 8% weekly UI, and 
15% monthly UI (one study only). In general, the prevalence of UI increases linearly with 
advancing age for both women and men, with adults aged 60 years and over or aged 80 and 
over having the highest rates as well as highest incontinence severity. The majority of 
population-based studies in the United States report a higher prevalence of UI in White women 
compared to Black, Hispanic, or Asian women. Similarly, non-Hispanic men were more likely 
than Hispanic men to have UI. There are inconsistent findings with respect to race in men. In 
one study, Black men had a higher rate of UI than White men, and in another study White men 
and American Indians had higher rates than Asians and Black men. 

The prevalence of the different types of UI (stress, urge, mixed incontinence) also varies by 
age and gender. Stress and mixed UI are the most common types of incontinence in 
population-based samples of women. In incontinent women, rates for stress UI range from 14% 
to 63%, 6% to 66% for urge incontinence, and 20% to 62% for mixed incontinence. Most studies 
report higher rates of stress UI in young and middle-aged women, with higher rates of urge UI in 
older women. White women tend to have higher rates of UI and stress UI than Black, Hispanic, 
or Asian women. Black women are more likely to have higher rates of urge UI and mixed UI 
compared to Whites and Hispanics. In men, urge UI is the predominant type, followed by mixed 
UI and stress UI. In a large national survey of American men, rates for stress, urge, mixed, and 
other types of UI were 45%, 25%, 19%, and 12%, respectively, with older men more likely to 
report urge UI than younger men. 
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Incidence. Incidence rates also vary by age, gender, and race/ethnicity, with incidence rates 
being significantly higher in women and those in older age groups. One-year incidence rates in 
the adult population aged 40 years and over were reported at 6%. In American adults aged 65 
and over, the 2-year incidence rate was 20%. One-year incidence rates in women varied from 
less than 1% in Norwegian women aged 50–74 years to 26% in American women aged 20–84 
years, and 4% in UK men aged 40 to more than 20% in American men aged 60 years and over. 
There tends to be a consistent pattern of annual cumulative incidence rates across studies, with 
women having rates averaging between 1% to 4% per year. In the limited data available, 
incidence rates were similar between White and Black women. In a survey of American women 
40–55 years of age, the 5-year cumulative incidence rates were highest for stress UI, followed 
by urge UI, and mixed UI. 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 also had the highest 
incidence of mixed UI, followed by White, Chinese, Hispanic, and Japanese women. Data on 
the incidence rates of the different types of UI or comparisons by race/ethnicity are not available 
for men. 

Progression and Remission. Data available on progression/remission rates indicate that UI is 
a dynamic condition, although remission rates tend to be relatively low. Evidence in adults aged 
60 and over suggests that changes in UI severity over a 2-year period progress from continence 
to mild UI and from mild to moderate UI; few people advanced to severe UI. In a Canadian 
study of adults aged 65 years and over, 5- and 10-year incidence rates were 18% and 32% in 
women and 7% and 21% in men, respectively. Women and men may have different progression 
patterns. In one study involving adults 60 years of age and over, with a 2-year follow-up, women 
tended to develop stress UI and mixed UI as a primary condition, with urge UI as a secondary 
condition, whereas men developed urge UI, with stress UI as a potential secondary condition. 

UI remission rates vary by gender, with women having more stable incontinence (e.g., lower 
remission rates) than men. In a large survey of UK adults 40 years of age and over, remission 
rates for both men and women across all age groups was 29%. Women had lower remission 
rates than men, with rates averaging 25%, whereas men had remission rates averaging 40%. 
Remission rates tended to decrease with age in women and men. 

Prevalence, Incidence, Progression, and Remission of Urinary Incontinence in 
Long-Term-Care Populations 

Prevalence. Prevalence estimates of UI in the overall long-term-care population are reported at 
30%–65%; rates increase with advancing age in both women and men. The rates in women 
long-term-care residents are 74%–85% and in men 23%–72%. No evidence is reported on the 
prevalence of the different UI types, and limited data are available on racial/ethnic differences. 
In one large study involving long-term-care facilities in eight States, prevalence of UI was higher 
in Blacks than in Whites at admission, but after admission the rate became similar. 

Incidence. Evidence is limited on the incidence of UI in nursing homes. One study reported UI 
incidence to be 27% at 2 months after admission and 19%–20% at 1 year. 

Progression and Remission. Few studies on progression and remission rates are available in 
long-term-care settings. A small study reported a remission rate at 1 year after nursing home 
admission to be 10%. 
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Associated and Potential Risk Factors for Urinary Incontinence 

Most of the evidence on risk factors comes from cross-sectional studies analyzing the 
association of selected variables with UI prevalence; limited data are available from longitudinal 
studies documenting which risk factors predict UI. 

Genetic Factors. Family history of UI is associated with prevalent UI in women, with genetic 
factors most associated with the risk of prevalent stress UI and mixed UI. 

Lifestyle Factors. Coffee was not associated with prevalent or incident UI in women, whereas 
tea drinking was associated. In contrast, drinking two cups of coffee was protective to having 
prevalent UI in men, whereas three cups or more was not protective. Carbonated beverages 
increased the odds of incident stress UI by 62% in women. Alcohol consumption was not 
associated with incident or prevalent UI in women, although one to six beverages/day compared 
to no alcoholic beverages was associated with prevalent UI in men. Smoking was associated 
with UI in men, and current smoking was associated with moderate to severe UI in women. 

Occupational Status. Studies examining the effect of occupations with heavy lifting or labor on 
prevalent UI have not reported an association. However, women who do work in production 
facilities had higher rates of UI than those in academic positions. 

Functional Status. Activity of daily living (ADL) impairments, decreased physical function, and 
cognitive impairment are strong predictors of UI and UI severity in women in the community and 
in long-term-care populations. ADL living impairments, physical dependency, and cognitive 
impairment are highly predictive of UI in long-term-care populations. Poor social support was 
associated with prevalent and incident UI in women aged 40–55 years. 

Obesity. A higher body mass index (BMI) was associated with prevalent and incident UI in 
women and with prevalent UI in men. 

Female Factors. Parity is a strong predictor of UI in women who are under 60 years of age, 
with women who have given birth or have had a greater number of childbirths being at 
increased odds of having UI. This effect tends to decrease with aging. Parity tends to increase 
the risk of stress UI but not urge UI. Vaginal delivery is associated with higher rates of UI, but 
this effect also tends to diminish with time. Spontaneous vaginal delivery, compared to C-
section, is strongly associated with UI, with increased odds for developing each UI type. 
However, this effect tends to diminish for women aged 50 and older. There is some evidence 
that oxytocin increased the odds of having prevalent UI. Episiotomy and epidural analgesia 
were not related to UI. Studies are conflicting on the role of menopause. Some studies reported 
that menopause raised the risk for prevalent UI by 15% to 27%, but other studies did not report 
an association. 

Urological Factors. Childhood enuresis and daytime incontinence were associated with an 
increased risk of urge UI in women. There is conflicting information on the role of lower urinary 
tract symptoms on UI in adulthood in women. Urinary tract infections tend to increase the odds 
of UI in women 20 years of age and over. Less is known about urological factors as a risk factor 
for UI in men. 

Medical Comorbidities. Stroke is associated with prevalent UI and predicts incident UI. Some 
studies report that arthritis also is a predictor of UI and UI type. In most studies, cardiovascular 
disorders are not associated with or do not predict UI, although there is some conflicting 
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evidence, particularly with hypertension. Diabetes appears to be associated with prevalent UI in 
most studies in women and men (including stress, urge, and mixed UI in women), but diabetes 
was not a risk factor for incident UI in one study. The severity of diabetes may also be a risk 
factor. Other neurological disorders, such as Parkinson’s disease, multiple sclerosis, and 
epilepsy, significantly increase the risk of UI (either/or prevalent and incident in most studies) in 
community and long-term-care settings. Constipation increases the odds of prevalent UI in 
women and predicts UI at 1 year postpartum. 

Medications. Diuretics, hormone replacement therapy, topical estrogen treatment, and 
antidepressant use increased the risk of prevalent UI in women. Other medications were not 
associated. 

Conclusions 

Despite attempts by the International Consultation on Incontinence and the International 
Continence Society, there has been little consistency in the definitions and measurement of UI 
and other variables in epidemiological studies. Knowledge on risk factors that predict UI is 
limited by the lack of longitudinal designs and secondary data analyses of large population-
based studies in which UI was not a primary focus. Standardization of terminology, potential risk 
factors, outcomes measured, and reporting methods is greatly needed to increase 
understanding of the development and natural history of UI. Future research is still needed on 
the incidence, severity, progression/remission, and risk factors of UI in community and long-
term-care settings. Multivariate analyses are needed that can help determine the influence of 
age, gender, race/ethnicity, genetics, childhood voiding patterns, lifestyle factors, medications, 
medical conditions, and obstetric/gynecological factors. Potential modifiable risk factors in 
women are obesity, physical limitations, obstetrical anal sphincter rupture, diabetes, and 
constipation. Potential modifiable factors in men are caffeine intake, alcohol, smoking, physical 
activity, and obesity. Some evidence suggests that early prevention studies might be indicated 
in women with childhood voiding dysfunctions and familial risk factors. 
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Impact of Diabetes and Obesity on the 
Development of Fecal and Urinary Incontinence 

Leslee L. Subak, M.D. 

Obesity, type 2 diabetes and urinary incontinence (UI) are common and costly disorders. Over 
50% of American women are overweight (body mass index (BMI) 25–29.9 kg/m2) or obese (BMI 
>30 kg/m2), and type 2 diabetes is estimated to affect more than 12% of adults over age 40, 
including 19% of people over age 60.1,2 UI affects nearly 50% of middle aged and older women.3 
Obesity and diabetes each account for expenditures of more than $100 billion per year,4 and the 
direct cost of UI is more than $30 billion per year in the United States,5 which is greater than the 
annual direct costs for all gynecological and breast cancers combined.6 

Obesity and UI. In epidemiological studies, obesity is one of the strongest modifiable 
independent risk factors for UI.7–14 Incontinence is reported to be 50%–100% more prevalent 
among overweight women and two- to fourfold more prevalent among obese women compared 
to women of normal weight. Several studies have observed an independent association of BMI 
with stress and mixed types of UI, with these types being two- to fourfold more prevalent in 
obese women.7,8,14 Although data are limited, urge UI may also be associated with increasing 
BMI.14 Waist circumference may be the specific aspect of obesity contributing to the prevalence 
and/or severity UI.10,14 

Incident UI is also associated with increasing weight. Two recent population-based, prospective 
cohort studies demonstrated over 5–10 years of follow-up that the odds of incident weekly UI 
increased by 7%–12% for all types of UI (stress, urge, and mixed) for each 1 kg/m2 increase in 
BMI.14,15 Incident UI also increased with increasing adult weight gain.15 

Weight reduction is an effective treatment for UI.16–19 In two trials of overweight and obese 
women with UI randomized to either a low-calorie liquid-diet program or a lifestyle and behavior 
change program (Program to Reduce Incontinence by Diet and Exercise (PRIDE)) vs. a control 
condition, women in the intervention groups had significantly decreased weekly frequency of UI 
episodes.18,19 Even modest weight reduction of 3%–5% is a clinically feasible treatment option 
for incontinence that has comparable efficacy to other nonsurgical treatments for UI as well as 
the additional benefits of weight reduction. 

Although the mechanism of the obesity–UI association is unknown, it is theorized that excess 
body weight increases abdominal pressure, which in turn increases bladder pressure and 
urethral mobility, leading to stress UI, and exacerbates detrusor instability.16,18 Higher 
waist-to-hip ratio has also been shown to increase risk for UI independent of BMI.10,14 

Diabetes and UI. Recent evidence strongly suggests that that prediabetes (impaired fasting 
glucose) and diabetes are independent risk factors for UI.7,10,11,13,14,20–22 In population-based 
observational studies, there is similar prevalence of UI, both overall and by type, among 
prediabetic and diabetic women22 and UI is reported to be 50%–200% more prevalent in women 
with type 2 diabetes than among women with normal glucose levels. 

Two observational studies showed that over 4–5 years of follow-up, women with type 2 diabetes 
were at a twofold increased risk of developing very severe UI.14,21 Diabetes duration of 5 or 
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more years, insulin treatment, and microvascular complications such as peripheral neuropathy 
and retinopathy may be important risk factors for developing UI.11,21–23 

Prevention or effective treatment of diabetes may also be an effective intervention for UI. 
Among women with prediabetes enrolled in the Diabetes Prevention Program (DPP), the 
prevalence of total weekly UI was significantly lower at the end of the trial among women 
randomized to the intensive lifestyle (weight loss and exercise) group than those randomized to 
metformin or placebo groups.24 Ongoing investigation in the Action for Health in Diabetes (Look 
AHEAD) randomized controlled trial of a behavioral weight loss program will investigate UI 
outcomes among overweight and obese individuals with type 2 diabetes. Therapies for 
microvascular complications of diabetes may be beneficial in the prevention or treatment of 
incontinence,22 and long-term follow-up in the DPP Outcomes Study and Look AHEAD will 
provide data on the effect of glycemic control and weight reduction on prevalent and incident UI 
among both prediabetic and diabetic populations. 

Mechanisms by which type 2 diabetes may contribute to the development or severity of UI are 
not well understood.25 Hyperglycemia in diabetics may cause an increased volume of urine, 
polyuria, or detrusor instability. Microvascular injury associated with diabetes, similar to the 
disease process involved in development of retinopathy, nephropathy, and peripheral 
neuropathy, might damage the innervation of the bladder or alter detrusor muscle function. 

Fecal Incontinence. Limited studies have evaluated risk factors for fecal incontinence (FI), but 
evidence suggests that both obesity and diabetes are independent risk factors for FI. In 
population-based observational studies, FI is reported to be approximately 50% more prevalent 
in obese compared to normal weight women.26–29 

FI is reported to be 40%–200% more prevalent in women with type 2 diabetes than in women 
with normal glucose levels.27,29–32 One study observed a significant dose-response relationship 
between self-reported glycemic control and the prevalence of FI, with higher prevalence 
associated with poorer level of glycemic control.32 

Increasing frequency of FI has been observed to be independently and positively associated 
with both obesity and diabetes.27 In addition, women with both diabetes and obesity have a 
3.5-fold higher likelihood of reporting FI compared to those without these prevalent conditions.33 

FI is believed to result from an imbalance of the propulsive forces of stool with the resistive 
mechanisms of the pelvis. Conditions that cause increased abdominal pressure (obesity), 
increased intestinal motility or loose stool (diabetes), and sphincter or pelvic floor weakness 
from an anatomic defect or nerve damage (diabetes) may all contribute to FI.27 

Summary. Obesity and diabetes are strong and independent risk factors for UI and FI. Since 
obesity and diabetes are preventable and modifiable conditions, the prospect of improved 
incontinence may help motivate people to undertake difficult lifestyle changes to reduce their 
more serious risks of obesity, diabetes, and their sequelae. For UI, future clinical trials of 
treatments among women with obesity and/or diabetes are critical. For FI, epidemiological 
studies are needed. Incontinence, obesity, and diabetes are common and costly: any treatment 
approach that can address these health problems simultaneously would be important for public 
health. 
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Do Pregnancy, Type of Delivery, and Postpartum 
State Increase the Risk for Development 

of Fecal and Urinary Incontinence? 

Holly E. Richter, M.D., Ph.D. 

In March of 2006, the National Institutes of Child Health and Human Development and the 
Office of Medical Applications of Research of the National Institutes of Health convened a 
State-of-the-Science Conference to explore more fully the currently available data on cesarean 
delivery (CD) on maternal request.1 A systematic review of the literature pertaining to both 
neonatal and maternal outcomes with CD on maternal request and vaginal delivery was 
presented both by an expert panel and by RTI-International–University of North Carolina 
Evidence-Based Practice Center through the Agency for Healthcare Research and Quality. 
Furthermore, presentations by clinical experts in the various areas of neonatal and maternal 
healthcare complemented the panel’s presentations. For the maternal outcome of urinary 
incontinence (UI), level III (weak) data indicated that the rate of stress UI after elective CD was 
lower than after vaginal delivery; however, other covariates may influence these outcomes. For 
the outcome of anorectal dysfunction, including anal and fecal incontinence (FI), weak 
evidence suggested a reduced risk of anal incontinence in planned CD compared with 
unplanned CD or instrument-assisted vaginal deliveries. Existing evidence also demonstrated 
an association between sphincter disruption at the time of vaginal delivery and FI, especially 
when associated with midline episiotomy and instrument-assisted deliveries. This abstract 
provides an interim summary of an updated review of the literature on pregnancy and its effect 
on UI and FI. 

UI has been attributed to pregnancy and childbirth, and its prevalence is common antenatally, 
with reported rates of 16%–65%.2–6 UI during pregnancy may be a short-term condition for some 
women.4,5 In a cohort of 523 women, Burgio and colleagues found a drop in the prevalence of 
UI from 60% to 11% by 6 weeks postpartum.5 However, the presence of antenatal UI has also 
been found to be a predictor of longer term postpartum UI.3,5,7 Other covariates should be 
considered when looking at the effect of pregnancy on the development of both short- and 
long-term UI, including primiparity versus multiparous patients (effect of prior deliveries),8,9 
vaginal delivery versus CD,7,10 and use of episiotomy and forceps5,10,11 among other factors. 
More recently, a prospective multicenter cohort study, the Childbirth and Pelvic Symptoms 
(CAPS) study, comprising three cohorts of primiparous women: 407 vaginally delivered women, 
with clinically recognized anal sphincter tears (n=407); 390 vaginally delivered controls, without 
a clinically evident sphincter tear; and 124 CD controls who delivered prior to labor. All three 
cohorts were prospectively followed for symptoms of UI and FI. UI symptoms were assessed by 
using the Medical, Epidemiological, and Social Aspects of Aging questionnaire.12 UI symptom 
prevalence did not differ between the sphincter tear and vaginal delivery control groups (at 6 
weeks, 34.8% vs. 35.4%, p=0.76; at 6 months, 33.7% vs. 31.3%, p=0.66) or between the 
vaginal delivery control and CD cohorts at 6 weeks (35.4% vs. 25.0%, p=0.32) and 6 months 
(31.3% vs. 22.9%, p=0.44). 

Curiously, as women age, the association of childbirth and UI appears to consistently decrease. 
In a large Norwegian study,9 the relationship of UI with parity was significant in younger women 
and absent in older women (>65 years). 
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To date, only one randomized trial has assessed the impact of planned vaginal delivery versus 
planned CD and its effect on UI.13 In that study, 1,596 women from 110 centers worldwide 
completed questionnaires addressing UI symptoms at 3 months postpartum, and approximately 
one-half of the original subjects completed these questionnaires 2 years postpartum. 
Furthermore, the questions at the 3-month time addressed stress UI symptoms within the last 
7 days, and at the 2-year time addressed symptoms within the last 3–6 months. At 3 months 
postpartum, women in the planned CD group had less UI than those in the planned vaginal 
delivery group (4.5% vs. 7.3%, RR=0.62, 95% CI=0.41–0.93). No difference was seen at 
2 years, with UI noted in 17.8% in the planned CD group versus 21.8% for the planned vaginal 
delivery group. 

FI, the involuntary loss of solid or liquid stool, can significantly affect quality of life.14 Anal 
incontinence includes the involuntary loss of flatus. The prevalence of FI in community-dwelling 
women ranges from 0.4% to 18%, depending on the definition used and the population 
queried.15 Among the many causes of FI, obstetric-related sphincter tears—one of the primary 
causes—have been the focus of research, treatment, and prevention. As the long-term results 
of primary sphincter repair have been reported to be as low as 44%,16 research continues to 
investigate the relationship of obstetric delivery, sphincter tears, and the prevention of FI. 

The Fecal Incontinence Postpartum Research Initiative undertook a population-based survey 
sent to women 3–6 months after delivery.17 Fourteen percent (1,192/8,774) of respondents 
reported symptoms of FI. Body mass index (BMI) greater than 30, time pushing, 
forceps-assisted delivery, fourth-degree tear, and current smoking were associated with FI. The 
Kaiser Permanente Continence Associated Risks Epidemiologic Study was a cross-sectional 
sample of 12,200 women aged 25–84 years.18 Using the validated Epidemiology of Prolapse 
and Incontinence Questionnaire, the overall prevalence of FI was 17%. Participants were then 
categorized into nulliparous, CD, or vaginally parous groups. The vaginally parous group had a 
higher prevalence of all pelvic floor disorder symptoms, including FI. Other recent studies have 
also continued to show an association between vaginal delivery and FI, especially with anal 
sphincter tear.19,20 

The association of third- and fourth-degree sphincter tear and FI was first reported more than 
10 years ago.21 Sphincter tears may occur in up to 18% of deliveries22 and may not be 
recognized at the time of delivery in 23%–35% of primiparous women.22,23 As noted above, the 
prospective multicenter CAPS study consisted of three cohorts of primiparous women: 
407 women delivered vaginally, with clinically recognized anal sphincter tears (n=407); 
390 controls who delivered vaginally, without a clinically evident sphincter tear; and 124 CD 
controls who delivered prior to labor.12 The presence of FI was measured with use of the Fecal 
Incontinence Severity Index, assessing symptoms at 6 weeks and 6 months postpartum. 
Women sustaining a sphincter tear compared to the controls who delivered vaginally reported 
more FI at 6 weeks (27% versus 11%, OR=2.8, CI=1.8–4.3, attributable risk 15%) and at 
6 months (17% versus 8%, OR=1.9, 95% CI=1.2–3.2, attributable risk 9%). Severity of FI was 
significantly greater in those women with a sphincter tear. Risk factors for FI in the group with 
sphincter tears of the CAPS cohort included Caucasian race, antenatal UI, fourth- versus 
third-degree tear, older age at delivery, and higher BMI.24 

A subset of CAPS patients underwent endoanal ultrasound studies, and they were queried 
about FI symptoms 6–12 months postpartum.25 In the group with tears, the finding of internal 
sphincter tears was associated with greater FI symptoms. Women with combined tears (internal 
and external anal sphincter tears) had the highest degree of symptoms. The association of 
especially internal anal sphincter gaps by ultrasound postpartum, has been associated with 
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greater FI symptoms in other studies as well26,27 and has broadened the focus of anal sphincter 
repairs from just the external sphincter to include the internal sphincter. 

Evidence regarding the use of mediolateral episiotomy to prevent sphincter tears is 
inconsistent,28 and evidence on other interventions such as delivery posture29 and perineal 
massage30 was inconclusive. The prevention of FI with use of CD has also not been 
conclusively proved.12,31 The appropriate repair technique and association with FI has also been 
studied. A 2006 Cochrane review comparing overlapping and end-to-end repair did not find a 
difference in FI symptoms at 6 weeks and at 3, 6, and 12 months postpartum.32 Recently, 
immediate postpartum ultrasonography has demonstrated missed sphincter tear rates as high 
as 35%;33 this finding has sparked interest in immediate postpartum ultrasound. 
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Effect of Hormones on Fecal and Urinary 
Incontinence and Pelvic Organ Prolapse 

Ingrid Nygaard, M.D., M.S. 

Hormones mediate numerous effects in women. Because many women first notice urinary 
incontinence (UI) in their late 40s and early 50s, the same time period in which major hormonal 
changes occur, estrogens were proposed as a logical treatment for UI. Indeed, there is ample 
biologic plausibility for a link between estrogen depletion and UI.1 The urethra, bladder, and 
pelvic connective tissue and muscles have a rich supply of estrogen receptors. Estrogen 
increases vaginal maturation, periurethral blood supply, alpha-adrenergic receptor sensitivity, 
and sympathetic nerve density in the pelvis and inhibits bladder contractions in animals. 

Clinical findings also suggested that hormones play a role in pelvic floor function. One-third of 
women in one study reported worsening bladder symptoms before menstruation. In a large 
population-based study, self-reported UI was increased in women who had midcycle bleeding or 
who recently noted decreased bleeding duration.2 

In concordance with this basic science evidence and with clinical anecdotes, several 
uncontrolled studies with subjective outcomes showed that estrogen therapy of various types 
decreased UI, urgency, and frequency. 

However, the early promise of estrogen’s role as a therapeutic agent was not borne out by 
subsequent studies. Larger cohort studies found that women on estrogen had more UI than 
those who did not take this hormone.3 In the 1980s and 1990s, many physicians prescribed 
estrogens to treat incontinence, however, such evidence cannot be used to conclude that 
estrogens caused the incontinence. 

The most recent Cochrane review on this topic, last amended in 2003, concluded, based on 
28 trials, with 2,926 women, available at the time, that about 50% of women treated with 
estrogen were cured or improved compared with about 25% of those on placebo.4 Given the 
timing of this review, it necessarily did not include five large, randomized trials that collectively 
enrolled 30,914 women.5–9 These carefully done randomized trials, that compared estrogen to 
placebo in a masked fashion, were strikingly consistent in their conclusions: at usual doses, 
estrogens, with or without progestins, increase UI severity and incidence, whereas low-dose 
transdermal estrogen has no effect. 

Why might estrogen actually cause worsening of UI? Although estrogens are poorly studied to 
date, they appear to reduce collagen in the urethra and pelvic floor and increase collagen 
turnover.10,11 In addition, women with stress urinary incontinence (SUI) may differ in important 
ways from continent women. For example, extracellular matrix protein expressions have been 
shown to be hormonally regulated in vaginal wall fibroblasts and also to differ between women 
with and without SUI.12 In a study that found lower rates of estrogen-receptor staining in 
connective tissue, smooth muscle, and nerve fibers in women with SUI than in controls, the 
authors suggested that having fewer estrogen receptors in pelvic floor tissues might be related 
to SUI and also might explain why estrogen therapy is not effective in treating this condition.13 

Selective Estrogen-Receptor Modulators (SERMs) impact pelvic floor function in different ways. 
Randomized trials comparing raloxifene to estrogen or placebo to date have shown no effect on 



84 

either UI or pelvic organ prolapse.14 In contrast, an investigational study of levormeloxifene was 
halted after 10 months because of a marked increase in both UI and uterovaginal prolapse in 
women receiving this SERM compared to placebo.15 

Androgens have anabolic effects on skeletal muscle and theoretically might improve pelvic floor 
muscles.16 Castrating rats and thus removing their androgen source produced the same degree 
of myofiber atrophy in levator ani muscles as denervation alone.17 Women also have androgen 
receptors in the levator ani muscles and cardinal ligaments. Whether androgens are useful for 
treating pelvic floor disorders has not been studied. 

Other hormones, such as relaxin, may also play a role in maintaining continence, particularly 
during pregnancy.18 

Very few studies have assessed the impact of hormones on either pelvic organ prolapse or fecal 
incontinence (FI). In an ancillary study of the Women’s Health Initiative, women randomly 
assigned to estrogen plus progestin had similar prevalence and incidence rates of pelvic organ 
prolapse as those assigned to placebo.19 In a small cohort study, after 6 months of estrogen 
therapy, anal resting and squeeze pressures improved in women with FI, but only one-fourth 
became asymptomatic.20 

Future studies are needed to answer the following questions: 

• Is the effect of hormones on UI mediated through the lower urinary tract or another 
route? 

• What is the role of topical estrogens and androgens? 

• Can SERMs or Selective Androgen-Receptor Modulators (SARMs) be developed to treat 
pelvic floor disorders? 

• From an ultrastructural point of view, how do different hormones affect bladder, bowel, 
and pelvic function? 

• Is there a critical window at which hormone therapy might have positive versus negative 
effects? 

• Do xenoestrogens, present in many household and industrial products, affect bladder or 
bowel function? 

• What role do other hormones, such as relaxin, play on pelvic floor function? 

• Can we identify a subgroup of women who have UI who will respond to targeted 
hormonal therapy? 

Understanding the answers to these questions through basic and clinical research has the 
potential to affect the lives of millions of women worldwide. 
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Impact of Chronic Gastrointestinal Conditions, Such as 
Irritable Bowel Syndrome, Inflammatory Bowel Disease, 
and Constipation as Risk Factors for Fecal Incontinence 

William E. Whitehead, Ph.D. 

Chronic gastrointestinal symptoms and gastrointestinal disorders are among the strongest risk 
factors for fecal incontinence (FI) or anal incontinence (AI). (FI refers to involuntary loss of liquid 
or solid stool, whereas AI includes involuntary flatus as well. Soiling of underwear is sometimes 
distinguished from both.) The goals of this systematic review are to (1) estimate the relative risk 
for FI/AI associated with these symptoms and disorders, and (2) identify possible mechanisms. 

Diarrhea. Population-based surveys in all age groups yielded odds ratios (ORs) of 2.51 to 4.892 
for the relative risk of FI in subjects with diarrhea. A population-based study limited to men and 
women aged 75 or older3 yielded a higher OR of 6.8 for FI alone and 7.7 for double 
incontinence (FI + urinary incontinence (UI)). Hypothesized mechanisms include (1) peristaltic 
motility that delivers high volumes of water or stool to the rectum, (2) reflex inhibition of the 
internal anal sphincter (IAS) secondary to peristaltic motility, and (3) decreased viscosity—liquid 
stool may require a stronger and more sustained contraction of the external anal sphincter and 
pelvic floor muscles to avoid leakage compared to formed stool. 

Urgency. ORs of approximately 5 in population-based studies1,2 suggest that urgency to 
defecate is a stronger predictor of FI than is diarrhea or other known risk factors. Although 
frequently associated with diarrhea, urgency is an independent risk factor.1 The sensation of 
urgency is triggered by rectal distention, and physiological mechanisms for increased urgency 
include decreased compliance of the rectum and more rapid whole-gut transit.4 

Constipation. Self-reported constipation (presumed to be mostly slow-transit type constipation) 
is not a risk factor for FI/AI. However, dyssynergic defecation and fecal impaction are significant 
risk factors.5,6 Hypothesized mechanisms for FI in the presence of fecal impaction include 
(1) dilation of the IAS, (2) seepage of soft or liquid stool around the fecal mass, and 
(3) decreased ability to perceive rectal filling.7 

Irritable Bowel Syndrome. ORs for FI in irritable bowel syndrome (IBS) range from 2 to 8, and 
up to 45% of patients with IBS report episodes of FI.8 This association is consistently 
reported. The mechanisms mediating this association are presumed to be diarrhea and 
urgency—common symptoms of IBS. However, abdominal pain has been independently 
associated with FI.5 

Inflammatory Bowel Disease (Ulcerative Colitis and Crohn’s Disease). Estimates of the 
association between FI and inflammatory bowel disease (IBD) are variable because (1) only one 
population-based study is available, and (2) most patients described in the published literature 
have already undergone surgical and/or aggressive medical treatments which could affect the 
estimates. According to the only population-based study,8 41% of IBD patients have FI. 
Mechanisms for their FI include diarrhea and urgency, which are common symptoms of both 
ulcerative colitis and Crohn’s disease. An additional mechanism specific to ulcerative colitis is 
reduced rectal compliance due to inflammation9 or surgical creation of an ileal pouch. 
Mechanisms for FI that are specific to Crohn’s disease include perianal fistulae, which may leak 
stool, and abscesses; both may damage the sphincter muscles.10 
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Hemorrhoids. From 48%11 to 63%12 of patients with prolapsed hemorrhoids report fecal soiling. 
However, solid and liquid stool incontinence are relatively rare. Hemorrhoids are more common 
in women than in men, and onset is frequently linked to vaginal childbirth.13 Hemorrhoids are 
also related to chronic diarrhea.11 The hypothesized mechanisms for fecal soiling associated 
with hemorrhoids are mechanical obstruction to closure of the anal sphincters and bleeding from 
hemorrhoids. 

Rectal Prolapse. Fecal soiling occurs in an estimated 30%14 to 50%15 of patients with rectal 
prolapse. The likely mechanism for this is secretion of mucus from exposed rectal mucosa. 
Solid and liquid stool FI is less common. 

Descent of the Perineum. There is a possible association between descent of the perineum 
and FI,15 although this has not been seen in all studies. The likely mechanism for any 
association is weakness of pelvic floor muscles and damage to the pudendal nerve. 

Rectocele. Rectocele shows no consistent association with FI.15 It is a frequent finding on 
defecograph or pelvic magnetic resonance (MR) in healthy subjects, and this may lead to an 
erroneous clinical impression that rectocele is associated with FI. 

References 

1. Bharucha AE, Zinsmeister AR, Locke GR, et al. Risk factors for fecal incontinence: a 
population-based study in women. Am J Gastroenterol. 2006;101:1305–1312. 

2. Kalantar JS, Howell S, Talley NJ. Prevalence of faecal incontinence and associated risk 
factors; an underdiagnosed problem in the Australian community? Med J Aust. 
2002;176:54–57. 

3. Stenzelius K, Mattiasson A, Hallberg IR, Westergren A. Symptoms of urinary and faecal 
incontinence among men and women 75+ in relation to health complaints and quality of life. 
Neurourol Urodyn. 2004;23:211–222. 

4. Basilisco G, De Marco E, Tomba C, Cesana BM. Bowel urgency in patients with irritable 
bowel syndrome. Gastroenterol. 2007;132:38–44. 

5. Siproudhis L, Pigot F, Godeberge P, Damon H, Soudan D, Bigard MA. Defecation 
disorders: a French population survey. Dis Colon Rectum. 2006;49:219–227. 

6. Chassagne P, Landrin I, Neveu C, et al. Fecal incontinence in the institutionalized elderly: 
incidence, risk factors, and prognosis. Am J Med. 1999;106:185–190. 

7. Barrett JA, Brocklehurst JC, Kiff ES, Ferguson G, Faragher EB. Anal function in geriatric 
patients with faecal incontinence. Gut. 1989;30:1244–1251. 

8. Varma MG, Brown JS, Creasman JM, et al. Fecal incontinence in females older than aged 
40 years: who is at risk? Dis Colon Rectum. 2006;49:841–851. 

9. Farthing MJ, Lennard-Jones JE. Sensibility of the rectum to distension and the anorectal 
distension reflex in ulcerative colitis. Gut. 1978;19:64–69. 



 

89 

10. Michelassi F, Melis M, Rubin M, Hurst RD. Surgical treatment of anorectal complications in 
Crohn’s disease. Surgery. 2000;128:597–603. 

11. Johannsson HO, Graf W, Pahlman L. Bowel habits in hemorrhoid patients and normal 
subjects. Am J Gastroenterol. 2005;100:401–406. 

12. Murie JA, Sim AJ, Mackenzie I. The importance of pain, pruritus and soiling as symptoms of 
haemorrhoids and their response to haemorrhoidectomy or rubber band ligation. Br J Surg. 
1981;68:247–249. 

13. Borders N. After the afterbirth: a critical review of postpartum health relative to method of 
delivery. J Midwifery Womens Health. 2006;51:242–248. 

14. Ho YH, Muller R, Veitch C, Rane A, Durrheim D. Faecal incontinence: an unrecognised 
epidemic in rural North Queensland? Results of a hospital-based outpatient study. Aust J 
Rural Health. 2005;13:28–34. 

15. Parmentier H, Damon H, Henry L, Barth X, Mellier G, Mion F. Frequency of anal 
incontinence and results of pelvic viscerography in 291 women with pelvic organ prolapse. 
Gastroenterol Clin Biol. 2004;28:226–230. 

 





 

91 

Risk Factors for the Development of Fecal and 
Urinary Incontinence—Age, Frailty, Dementia, 
Functional Impairment, and Institutionalization 

John F. Schnelle, Ph.D. 

Urinary incontinence (UI) is reported for 50%–65 % of nursing home (NH) residents, and fecal 
incontinence (FI) is found in most of the same people.1 Immobility and dementia are the two 
primary risk factors for UI and FI in residents in the NH. Three separate studies showed that 
residents with UI and FI had significant mobility problems and an average Mini mental status 
score of 8–14, indicating severe cognitive impairment.2–4 These data support other studies 
identifying immobility and dementia as the primary risk factors for FI.5 

There is also ample evidence of lower urinary tract dysfunction among incontinent NH residents 
including reduced bladder capacity, high postvoid residuals and poor sphincter function.6 
However, these lower urinary tract disorders have not proven predictive of a resident’s ability to 
regain continence through a behavioral program that addresses the risk factors of immobility 
and dementia.6 There is less evidence describing the physiology of FI. One recent study 
reported that most NH residents with FI showed severe impairment of rectal sensation. More 
importantly, 75% showed a dyssnergic pattern characterized by high intrarectal pressure while 
straining, in combination with elevation of anal sphincter pressure.7 

Treatment and Prevention 

Most published treatments for UI and FI in NH residents have been directed to the risk factors of 
immobility and dementia. The logic is that immobility prevents people from getting to the 
bathroom and dementia reduces the motivation of both the resident to request assistance and of 
the caregiver to provide it. Furthermore, it is unlikely that any intervention directed to the 
medical risk factors for UI and FI (e.g., hyperactive bladder or poor rectal sensation) could be 
effective if residents are unaware of the need to toilet (dementia) or are unable to move to the 
toilet (mobility). 

Treatments using prompted voiding have been evaluated most frequently in controlled trials and 
include three components relevant to immobility and dementia.2–4 (1) Residents are approached 
every 2 hours and asked if they are wet or dry; (2) residents are prompted up to three times to 
request assistance; and (3) when residents ask for assistance, they are reinforced and provided 
assistance to the toilet. This simple intervention is labor intensive, does not involve treating 
abnormalities of the lower urinary tract, and is effective. In various clinical trials, 33%–60% of 
residents reduced the frequency of their incontinence to less than one episode per day or 
became continent after participating in a prompted-voiding program.2–4 Supplementing prompted 
voiding with pharmacologic treatment for urge incontinence did not result in further significant 
clinical improvement.4 

Two studies have estimated the effectiveness of prompted voiding programs in reducing the 
frequency of FI, thereby assessing the extent to which immobility and dementia contribute to 
this condition. In one study, residents significantly increased the number of appropriate 
defecations and significantly decreased UI in an intervention that offered toileting assistance 
every 2 hours. Although this intervention did not decrease significantly the frequency of FI, there 
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was a trend in this direction.8 The second trial involved a comprehensive intervention that 
integrated toileting assistance (prompted voiding), a fluid-prompting protocol, and mobility 
exercise.3 This program resulted in a significant decrease in FI episodes (from 0.6 to 0.3 
episodes per day) and a significant increase in appropriate fecal voiding in the toilet. Residents 
also significantly increased fluid intake, decreased UI, and showed improvements in mobility 
endurance. However, constipation remained a significant problem, because 46% of the 
residents had no defecations (continent or incontinent) during a 2-day period when bowel 
movements were monitored. The lack of significant difference between the intervention and 
control groups in frequency of defecations during this period suggests that constipation was not 
alleviated by the intervention. Neither of these trials controlled for laxative use, medications with 
constipating side effects, or caloric intake, which was known to be very low. Anorectal function 
measures also were not available for the patients who participated in the above trials that 
measured FI. 

In regard to prevention, it is important to note that residents who improved with prompted 
voiding did so within the first several days of the trial. This quick response suggests that 
prompted voiding was not effective because it taught residents new behaviors associated with 
continence. The more plausible explanation is that residents were primarily incontinent 
because of the failure of caregivers to provide care (prompting and assistance) that would 
have prevented incontinence or at least would have reduced its severity. If NH residents who 
could be responsive to toileting assistance were identified soon after admission and treated 
with prompted voiding, it is likely that most of the UI and FI in NHs could be prevented. 
Unfortunately, there are several reasons why such prevention programs are not implemented 
in NHs. 

Preventing Incontinence in Nursing Home Residents 

Ample data indicate that NH physicians and care providers do not provide good incontinence 
care. In regard to physicians, a review of charts in 10 NHs revealed that the most basic 
assessments recommended in practice guidelines to identify reversible causes of incontinence 
were seldom done.9 Most importantly, physicians did not write orders to evaluate a resident’s 
potential preferences for and responsiveness to toileting assistance.9 This is a particularly 
egregious error, since there is good evidence that a resident’s responsiveness to toileting 
assistance can be predicted accurately with a brief trial of toileting assistance.6 

As for other NH care providers, residents with good memory have reported that toileting 
assistance occurs at an average rate of 0–2 episodes per day, with many residents reporting 
long waits for assistance and that they are reluctant to ask for toileting assistance because of 
staff reactions.9 Direct care staff report that they do not change or toilet people consistently 
because of lack of time. Furthermore, there is evidence that medical record documentation of 
incontinence care provision by nursing aides is erroneous.10,11 In short, the labor and staff 
management dynamics of preventing UI and FI do not offer providers an incentive to implement 
programs known to prevent or at least improve UI and FI. 

Summary and Future Directions 

It is clear that behavioral and caregiver management interventions must be a first line treatment 
for UI and FI. In the NH, both conditions are at least exacerbated and largely caused by the 
resident’s inability to use the toilet. In FI, it is less clear if these behavioral interventions will be 
as effective as they are with UI due to the unknown role of constipation and dyssynergia. 
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Management and regulatory interventions at the organizational level will need to be 
implemented if UI and FI are to be prevented in the NH setting. 
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Surgical Complications Including Prostatectomy 
and Other Urologic Procedures 

Patricia S. Goode, M.D., M.S.N. 

Prostatectomy for Cancer 

Prevalence of urinary incontinence (UI). Determining rates of incontinence, the basis of 
determining risk, is particularly difficult due to inconsistent and nonstandardized measures. The 
Prostate Cancer Outcomes Study, a population-based, longitudinal cohort study of 1,288 
African-American, White, and Hispanic men after radical prostatectomy, found incontinence 
rates of 13% preoperatively, with 3% using pads. At 1 and 5 years postoperatively, 65% had 
any incontinence at both time points, with 31% and 26% respectively using absorbent pads.1 
Far fewer men had frequent incontinence, 13% at 1 year and 11% at 5 years postoperatively. 

Risk factors for postprostatectomy UI include older age, preoperative UI, previous transurethral 
resection of the prostrate (TURP), lack of preservation of both neurovascular bundles, total 
length of the posterior urethra, length of the urethral stump, presence of anastomotic stricture, 
and periurethral fibrosis on magnetic resonance imaging (MRI).2–5 

Preventive interventions. Introduction of the anatomical surgical technique described by 
Walsh resulted in a decrease in the median time to continence from 5.6 to 1.5 months, and the 
rate of continence at 24 months increased from 82% to 95%.2 A randomized study of placement 
of two anastomotic urethral suspension stitches increased Valsalva leak point pressure and 
postoperative continence rates.6 A similar study from Japan demonstrated that the placement of 
an endopelvic anterior urethral stitch shortened time to continence.7 Robotic-assisted 
laparoscopic prostatectomy is thought to have the potential for reducing postoperative 
complications, but more evidence is needed. 

Three randomized, controlled clinical trials of perioperative pelvic floor muscle training programs 
have shown a significant reduction in duration and severity of incontinence after 
prostatectomy.8–10 The studies varied in the intensity of the intervention, but produced 
continence rates of 88% vs. 56% at 3 months,8 83.4% vs. 47.5% at 12 months,9 and median 
time to continence of 3.5 months vs. >6 months.10 In the latter study, the number needed to treat 
to get one additional man out of pads by 6 months was 5, with a cost of $150 per man treated.10 
This is extremely cost-effective. 

Prevalence of fecal incontinence (FI) has been shown to increase slightly after radical 
prostatectomy. A study of 665 men treated with radical prostatectomy reported, after a median 
of 2.6 and 6.2 years: fecal urgency in 3% and 5% vs. 4% and 1% for controls, and FI in 1% and 
2% vs. 0% and 0% for controls.11 Another study showed 2% of men with new or worsened FI 
2 years after radical prostatectomy.12 

Research priorities in prevention of postprostatectomy incontinence include: (1) use of 
standardized measures of incontinence and quality of life, so that results can be compared 
across trials; (2) continued innovation in surgical techniques; (3) determination of optimal timing, 
content, and intensity for pelvic floor muscle training; (4) addition of FI outcomes to intervention 
trials to prevent and treat postprostatectomy UI, (5) exploration of mechanisms that lead to UI, 
e.g., periurethral fibrosis, to develop preventive interventions. 
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Radiation Therapy for Prostate Cancer 

External Beam Radiation 

Prevalence of UI. The Late Effects Consensus Conference of 1995 established that the 
incidence of incontinence with pelvic external beam radiation therapy (RT) was 0%–10%, 
depending on the definition used.13 In addition to UI, overactive bladder symptoms of urgency, 
frequency, and nocturia can be bothersome to patients and have considerable impact on quality 
of life. Dysuria, frequency, and urgency incidence was 23%–80% but usually subsided several 
weeks following RT.13 The latency between RT and the onset of clinical symptoms can 
complicate the attribution of symptoms. The interval between RT and onset of bladder and 
urethral complications had a median time of 13–28 months.13 In a series of 301 patients  
2–3 years after RT, 35% reported incontinence, but only 6% required pads or other protective 
devices.14 

Incontinence risk factors in a series of 1,192 prostate cancer patients treated with external 
beam RT 5 years previously included TURP before RT (10% vs. 6%, p=0.03), presence of 
Grade >2 acute genitourinary (GU) toxicity (11% vs. 5%, p=0.002), and TURP or dilatation after 
RT (8% vs. 1.5%, p=0.002).15 There are no studies on interventions to prevent incontinence 
during or following RT. 

Brachytherapy 

Prevalence of incontinence. Brachytherapy (BT), the permanent implantation of interstitial 
radioactive seeds to treat prostate cancer, has been associated with incident overactive bladder 
symptoms and UI and FI. A French study of 308 men undergoing BT reported 63.9% of patients 
with urinary urgency, 66.0% diurnal frequency, and 62.8% nocturnal frequency at 2 months after 
seed implantation.12 Although urinary symptoms reached a maximum at 2 months, they were 
still worse than baseline at 24 months including reports of urgency in 37.9%, diurnal frequency 
36.8%, and nocturnal frequency in 30.8%. New or worsened UI was reported by 19.7% of men 
and FI in 8.9% at 24 months after seed implantation.12 

Risk factors. Risk stratification for urinary tract morbidity, using the American Urological 
Association symptom score, flow rate, prostate volume, and postvoid residual volume, 
successfully separated a group at higher risk for GU morbidity (37% vs. 15%).16 

Fecal Incontinence With External Beam Radiation and Brachytherapy 

Both RT and BT for prostate cancer seem to be risk factors for incident fecal urgency and FI. In 
a study of 147 men who had undergone RT and 84 who had undergone BT (44 of whom had 
received supplemental external-beam RT as part of their primary therapy) at a median of 
2.6 and 6.2 years after primary therapy, bowel symptoms measured by the Expanded Prostate 
Cancer Index Composite (EPIC) were as follows: percent with fecal urgency at 2.6 and 
6.2 years: 14% and 14% respectively with RT, 19% and 10% for BT, and 4% and 1% for 
controls; percent with FI at 2.6 and 6.2 years: 4% and 9% with RT, 8% and 3% for BT, and 0% 
and 0% for controls.11 As in UI, men with bowel symptoms prior to RT were at higher risk after 
RT, with an odds ratio of 7.4.17 

Research priorities for external beam RT and BT include: (1) more clearly defining the risks for 
overactive bladder and UI and FI related to RT/BT, both acutely and 2 or more years following 
RT/BT, (2) determining if risk factors for UI and FI are different for external beam RT vs. BT, 
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(3) determining the optimal protocols for RT to achieve optimal cancer control and prevent 
overactive bladder and bowel symptoms as well as UI and FI, (4) determining if pelvic floor 
muscle training and multicomponent behavioral therapy programs can decrease the incidence 
of RT-associated overactive bladder, UI, and FI, and, if so, optimizing the protocols; (5) testing 
pharmacologic and dietary protocols to optimally decrease UI and FI, both alone and in 
combination with pelvic floor muscle training. 

Transurethral Resection of the Prostate (TURP) 

Prevalence. Procedures for benign prostatic hypertrophy (BPH) very infrequently result in new 
UI and more frequently resolve or reduce incontinence. In a study of 151 men, UI prevalence 
was 12% for daily leakage preoperatively and 2.8% postoperatively.18 

Risk factors for incident incontinence following TURP are (1) less compliant bladder and 
detrusor overactivity on preoperative urodynamics,19 (2) prior RT (external beam, BT, or 
particularly both),20 (3) advanced local prostate cancer,21 (4) neurologic diseases such as 
Parkinson’s.22 The prevalence of FI has not been shown to be affected by TURP. Only one 
study examined pelvic floor muscle exercises before TURP and showed increased strength but 
no clinically relevant changes in storage or voiding symptoms.23 

Research priorities are: (1) establish the true predictive value of preoperative urodynamics for 
post-TURP incontinence, particularly in older patients and in those with neurologic diseases, 
(2) develop alternative treatments or modification in TURP surgical procedures for obstructive 
voiding symptoms and urinary retention in men who have had prior RT, (3) further identification 
of other high-risk groups for post-TURP incontinence. 

Surgery for Bladder Cancer 

Prevalence. Much less commonly performed than radical prostatectomy or TURP, radical 
cystectomy is indicated for muscle-invasive bladder carcinoma, recurrent T1 disease, or 
carcinoma in situ (CIS) unresponsive to intravesical chemotherapy or immunotherapy. Surgeons 
and patients may choose between ileal conduits and neobladders. One summary of the results 
of ileal neobladders reported total or good daytime continence rates in 88%–95% of patients, 
and some degree of nighttime leakage in most patients, but satisfactory nighttime continence 
rates of 66%–93%.24 In 259 patients completing a Functional Assessment of Cancer Therapy 
instrument, quality of life did not differ between patients with bladder cancer having undergone 
radical cystectomy and those with an intact bladder or between continent and conduit urinary 
diversion groups.25 Another study compared urinary and fecal symptoms in patients after RT for 
bladder cancer to symptoms in controls. UI occurring at least once a month was reported by 
30% vs. 10% and FI at least monthly in 17% vs. 2%.26 

Risk factors for urinary incontinence in orthotopic neobladder included maximum urethral 
closure pressure, maximum contraction amplitude, and baseline pressure at mid capacity.27 In 
considering primary prevention, cigarette smoking is the most important risk factor for bladder 
cancer. 

Research priorities include: Continuing to develop innovations in surgical, medical, and 
radiation therapy to optimally control bladder cancer and preserve continence. 
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Risk Factors for the Development of Fecal and Urinary 
Incontinence Following Anorectal Surgery, Colorectal 
Surgery, and Radiation Therapy for Colorectal Cancer 

Ann C. Lowry, M.D., F.A.C.S., FASCRS 

Fecal incontinence impacts between 2% and12% of the general population. Although the 
etiology is often complex and poorly understood, fecal incontinence may be an unintended 
consequence of the treatment of common anorectal conditions and colorectal cancer in some 
patients. 

Anorectal Conditions 

In some anorectal diseases, incontinence is an element of the disease process (rectal prolapse, 
rectocele, sphincter injury) and may or may not improve after treatment of the condition. 
Incontinence is not generally associated with the common anorectal conditions of hemorrhoids, 
fissure, and fistulas but may occur after surgical treatment. 

Hemorrhoids 

Hemorrhoids affect approximately 10–15 million people in the United States; 10%–20% of 
whom are estimated to require surgery. Surgical options include Lord’s dilatation, conventional 
hemorrhoidectomy, and stapled hemorrhoidopexy. One randomized trial compared dilatation to 
conventional hemorrhoidectomy; in long-term follow-up, 52% of patients reported some 
incontinence after dilatation.1 Using endoanal ultrasound before and after dilatation, 
investigators found new internal sphincter defects in 76% of patients and external sphincter 
defects in 24%.2 

In most case series of conventional hemorrhoidectomy, incontinence rates vary from  
0.5%–20 %.1,3,4 Stapled hemorrhoidopexy is a new technique in which a circumferential ring of 
excess rectal mucosa and submucosa is excised with a transanal stapler. Prospective data on 
postoperative incontinence comes primarily from randomized trials comparing stapled and 
conventional hemorrhoidectomy with short follow-up. In the studies reporting incontinence, the 
rate for both groups ranges between 0% and 3%.5 It is unclear if the techniques differ in rates of 
incontinence. A Cochrane review found a nonsignificant trend toward increased soiling and 
incontinence with stapled hemorrhoidopexy.5 Occult sphincter defects, use of retractors, and 
poor technique have been proposed as risk factors for incontinence.6–8 

Anal Fissure 

Most anal fissures respond to medical management; however, 20%–50% of chronic fissures 
persist. The standard therapy is a lateral internal sphincterotomy in which a portion of the 
internal sphincter is divided to reduce the anal resting tone. Fecal incontinence occurs 
postoperatively in 0%–38%; incontinence of flatus and soiling are more common than accidental 
bowel movements.7,9,10 New medical therapies and Botox injection into the anal sphincter aim to 
heal fissures without the risk of incontinence. Although these methods are more effective than 
placebo, the healing rates are lower than those of lateral internal sphincterotomy.11–13 The 
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technique of surgery (open versus closed), extent of sphincterotomy, and gender may influence 
rate of incontinence.10,14,15 

Anal Fistulas 

Fistulotomy cures fistulas but, depending upon the anatomy, may result in incontinence in  
0%–44%; staged fistulotomy does not change the rates significantly.16 Alternative modalities 
such as insertion of fibrin glue, a fistula plug, and endorectal advancement flaps are less 
successful in resolving the fistula but less likely to cause incontinence. 

Technique Success Incontinence 

Fibrin glue 14%–60% 0 

Fistula plug 41%–85% 0 

Advancement flaps 54%–93% 0%–35%17–23 

   
The type of fistula, sphincter injury, occult defects, a short anal canal, age, and gender may 
affect the risk of incontinence.16,24 

Rectal Cancer 

Incontinence after treatment of rectal cancer may result from surgical treatment, either anterior 
resection or local excision, or adjuvant therapy. Incontinence of some degree is reported in 
28%–49% of patients after anterior resection.25,26 Loss of reservoir function and damage to the 
sphincter muscles are causative factors. Construction of a “neo-reservoir,” either a colonic J 
pouch or coloplasty, is designed to improve postoperative function. Randomized studies show 
better function at 6 months but no difference by 2 years.27 A meta-analysis and multicenter 
randomized trial both report improved results with a J pouch.28,29 

Local excision via either transanal excision or transanal endoscopic microsurgery (TEM) may be 
appropriate for early stage rectal cancer. Incontinence is reported in 20%–37% of patients and 
tends to improve with time.30–32 At least for TEM, damage to the internal sphincter with a drop in 
resting pressure is noted.32 

Local recurrence is lessened by adjuvant chemoradiation in regionally extensive rectal cancers. 
However, radiation increases the risk of incontinence posttreatment. In randomized studies of 
surgery with and without short-course radiation, the incidence of incontinence is approximately 
double in the group receiving radiation.33,34 Functional results of long-course radiation utilized 
most commonly in the United States have not been studied in a randomized trial. Whether 
improved radiation techniques decrease the frequency of incontinence remains to be seen. 

Conclusion 

Treatments for common anorectal conditions and rectal cancer clearly have functional 
consequences. Prevention of the conditions is the most effective way of avoiding the problem; 
improved surgical or radiotherapy techniques and better identification of patients at risk may 
improve the results when treatment is required. 
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Iatrogenic Disorders, Drug Side Effects, and the 
Development of Urinary and Fecal Incontinence 

Alan J. Wein, M.D., Ph.D. (Hon.) 

More often than not, especially in the elderly or frail elderly patient, comorbidities, rather than a 
single discrete cause, contribute to the development or aggravation/worsening of both urinary 
incontinence (UI) and fecal incontinence (FI). These factors may be anatomic, physiologic, or 
pharmacologic. An iatrogenic contribution may result from the pharmacologic “side effects” of 
well-intentioned therapy. Pharmacokinetic (absorption, distribution, metabolism, clearance) 
issues, including drug–drug interactions, may significantly affect the unintended effects of drug 
therapy—again, especially in the elderly, who often retaking multiple medications. In considering 
the associations to be described, it should be noted that there is essentially no levels 1 or 2 
evidence (Oxford guidelines) and opinions are based primarily on levels 4 and 3 evidence. 

Urinary Incontinence 

Drugs can contribute to stress (effort related) UI (SUI), urgency UI (UUI), overflow incontinence 
(OI), and functional incontinence (see Table 1 in abstract on “Pathophysiology of Urinary 
Incontinence,” page 35). Any drug that depresses cognitive function and sensorium can 
contribute to functional incontinence. Agents which depress bladder contractility or increase 
outlet resistance may cause or worsen urinary retention and consequent OI. Agents which 
promote an increase in bladder tone or contractility can effectively decrease the volume 
threshold for detrusor overactivity, seemingly worsening (UUI). The functional bladder capacity 
at which detrusor overactivity occurs can also be reduced by increasing the residual urine 
volume. Rapidly acting diuretics may aggravate UUI by increasing the rate of bladder filling and 
the frequency and intensity of afferent stimulation. Finally, any therapy which decreases outlet 
resistance can cause or aggravate SUI. A simple list is seen in Table 1. 

Fecal Incontinence 

At lease in the frail elderly, constipation is said to be the most important cause of FI and is 
cited as being prevalent, treatable, preventable, and frequently overlooked. The mechanism is 
hypothesized to be that a mass of hard stool decreases the ability to perceive the movement 
of new stool into the sigmoid or rectum, and reflexology dilates the internal anal sphincter, 
allowing liquid to escape. Agents which depress motility or increase stool consistency may 
act as offenders in this regard, causing so-called “overflow” FI. Loose stools (diarrhea) are 
hypothesized to be a risk factor for FI, especially in the elderly, by overwhelming an 
age-compromised sphincter mechanism. Table 2 lists pharmacologic possibilities for 
causing or contributing to FI. 
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Table 1. Agents Reported or Suspected To Cause or 
Contribute to New Onset or Worsening of 
Urinary Incontinence 

Alpha-adrenergic antagonists SUI* 
Skeletal muscle relaxants SUI 
ACE inhibitors SUI 
Estrogen SUI 
Antipsychotic agents SUI, UUI,† FI‡ 
Parasympathomimetic agents UUI 
Cholinesterase antagonists UUI 
Diuretics (short acting) UUI 
Agents causing constipation UUI, OI§ 
Calcium channel blockers OI, UUI 
Antimuscarinic agents OI 
Alpha-adrenergic agonists OI 
Opioid analgesics OI 
Psychotropic drugs (sedatives, hypnotics) OI, FI 
*SUI, stress urinary incontinence 
†UUI, urgency urinary incontinence 
‡ OI, overflow incontinence 
§FI, functional incontinence 

 
 

Table 2. Agents Reported or Suspected To Cause 
or Contribute to New Onset or Worsening 
of Fecal Incontinence 

Drugs causing diarrhea 
 Antibiotics 
 5HT4 agonists 
 Serotonin reuptake inhibitors (SRIs) 
 Protein pump inhibitors 
 Magnesium-containing antacids 
 Digoxin 
 Laxatives 
Dietary ingredients or supplements causing diarrhea 
 Excess fiber 
 Lactose (in lactose intolerance) 
Drugs causing constipation 
 Anticholinergic agents 
 Opiates 
 Iron supplements 
 Calcium channel antagonists 
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Impact of Neurologic Disorders, Such as Stroke, Spinal 
Cord Injuries, and Other Neurological Conditions on the 

Development of Fecal and Urinary Incontinence 

Arnold Wald, M.D. 

Loss of voluntary control over bowel and bladder function frequently occurs in central nervous 
system (CNS) disorders. Fear of urinary incontinence (UI) and or fecal incontinence (FI) often 
results in social withdrawal and isolation. The issue of incontinence and its management has a 
significant impact on family members, caregivers, and community health services. 

CNS disorders affect bowel function in a variety of ways, depending on the location and severity 
of damage, often resulting in variable loss of sensory and voluntary motor functions of the 
anorectum and urinary bladder. Whereas the enteric nervous system usually remains intact, 
lack of CNS modulation of the gastrointestinal tract may result in dysmotility, delayed colonic 
transit time, constipation, and anorectal dysfunction including FI. 

The prevalence of bowel dysfunction in persons with CNS diseases is much higher than in the 
general population. It has been reported in as many as 70% of people with multiple sclerosis 
(MS), up to 75% of individuals with spinal cord injury (SCI), up to 68% of people with spina 
bifida, and up to 23% of persons after stroke.1 These dysfunctions include both incontinence 
and constipation. 

Despite the high prevalence and impact of FI and constipation in CNS disorders, evidence to 
support neurogenic bowel management is scanty, and programs for this patient group continue 
to rely on ritual, anecdote, and trial and error. 

Bowel Dysfunction in Stroke 

Prevalence estimates of FI in stroke survivors are somewhat lower than for UI but remain 
significant. Between 31% and 40% experience FI on hospital admission, 18% have FI upon 
discharge and between 7% and 9 % continue to have FI 6 months after their stroke.2 Studies 
suggest that functional limitations are an important factor. FI is often more severe in stroke 
survivors than FI in age- and gender-matched populations without stroke. FI is often associated 
with increased morbidity and more social isolation for stroke survivors and their caregivers. 

Urinary Dysfunction in Stroke 

Prevalence estimates for UI in stroke survivors range from 32% to 79% upon hospital 
admission, decreasing to 25% to 28% at discharge and from 12% to 19% 6 months after the 
stroke.2 Many stroke survivors have double incontinence, which is 4 times as high as in the 
population without stroke. UI falls into two categories: Urge UI and UI with reduced or no 
awareness of bladder filling before indication (IA-UI). IA-UI may be the strongest predictor of 
mortality and the need for institutional care at 3 months poststroke, in contrast to urge UI.3 
Poststroke UI is associated with decreased attentiveness, and those with IA-UI perform the 
poorest. In stroke survivors who recognize UI, one hypothesis is that primary treatment should 
aim to improve attentiveness, and improving processing speed as well as incorporating 
prompted voiding or perhaps pelvic floor muscle training. 
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Bowel Dysfunction in SCI 

The number of persons with SCI in the United States has been estimated to be about 200,000; 
many are young and have an increasing life expectancy.4 More than one-third of surveyed 
individuals with SCI rate bowel and bladder dysfunction as having the most important effect on 
their lives after injury, and many rank neurogenic bowel dysfunction as one of their major life-
limiting problems.5 Recent studies have defined three different neuropathophysiologic patterns 
associated with bowel dysfunction:4 (1) present in >T7 injuries, is characterized by very high 
prevalence of constipation, substantial defecatory difficulty, and mild FI (Wexner score 4.5); 
(2) present in <T7, with preserved spinal reflexes, is characterized by some constipation, very 
substantial defecation difficulty, and mild FI (Wexner score 4.8); (3) present in <T7, with absent 
sacral reflexes, is characterized by modest constipation, less defecatory difficulty, and greater 
severity of FI (Wexner score 7.2). Identification of these patterns may be of help when designing 
therapeutic strategies. Many physicians who care for these patients, including 
gastroenterologists who are asked to consult for bowel dysfunctions, are poorly trained in this 
area and therefore lack the expertise to provide useful management advice to this population. 

Urinary Dysfunction in SCI 

Bladder dysfunction is common in patients with SCI as it is with suprapontine and subsacral 
disorders. Not only do these patients suffer from embarrassment, inconvenience, increased 
costs and burden of care, but persistently elevated detrusor pressure is associated with 
increased risk of upper urinary tract damage and complications.6 Patients with SCI or spina 
bifida are at comparatively high risk for this, in contrast to its rarity in the MS population. Thus, a 
primary clinical objective of treatment of neurogenic lower urinary dysfunction is protection of 
the upper urinary tract by minimizing risk of pyelonephritis and stone disease, because renal 
failure continues to be a leading cause of mortality in patients with SCI who survive their initial 
injury.7 

Because UI has little effect on mortality, it is often regarded as having a low priority in 
management programs, but this is shortsighted and overlooks the devastating effects that UI 
can have on patients in terms of confidence, physical and mental well-being, and overall quality 
of life. As with bowel dysfunction, nonurology specialists who care for these patients often lack 
interest or awareness of these problems associated with neurologic UI. This disinterest often 
results in suboptimal care of patients. 

Bowel Dysfunction in Multiple Sclerosis 

MS is a relatively common neurological disease affecting approximately 250,000 Americans. 
Onset of disease is often in the third or fourth decades, and 60% of patients are women. Both 
constipation and FI are common, and incontinence correlates strongly with the presence of 
genitourinary symptoms. 

Anorectal sensory and motor abnormalities are common in patients with MS and FI. These 
include elevated thresholds of rectal sensory perception and impaired striated muscle 
contraction (external anal sphincter and puborectalis muscle), with preserved internal anal 
sphincter tone and function. Constipation may be protective of impaired continence mechanisms 
in this population and should not be treated aggressively. 
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Urinary Dysfunction in Multiple Sclerosis 

Lower urinary tract dysfunction affects between 50% and 90% of people with MS sometime 
during the course of their disease.8 Bladder storage problems often coexist with inadequate 
bladder emptying. The most common urodynamic finding is neurogenic detrusor overactivity, 
often with detrusor dyssynergia. Bladder dysfunction, however, does not necessarily correlate 
with urodynamic patterns or disease stages. 

UI has important negative effects on quality of life. It is one of the main reasons that people stop 
working and may be a precursor to institutionalization. UI is associated with increased risk of 
falling in persons with urge incontinence who try to hurry to toilet facilities, and UI may be 
associated with comorbid conditions such as bed sores. 

Although conservative treatment has been the mainstay in this population, neuromuscular 
electrical stimulation and intravesical injections of Botulinum toxin A have been shown to be 
beneficial, with improvement of quality of life.9–11 Botulinum toxin A has been used to treat both 
detrusor overactivity and sphincter dyssynergia, but its use is limited because it is not 
reimbursed by Medicare and Medicaid. 
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Impact of Depression and Other Psychiatric Conditions on 
the Development of Fecal and Urinary Incontinence 

William D. Steers, M.D. 

A large body of epidemiological evidence from clinic- or community-based populations suggests 
that psychiatric disorders such as depression and anxiety are several fold more common in men 
and women with lower urinary tract complaints, especially overactive bladder, urinary 
incontinence (Table 1), and bowel disorders (especially irritable bowel syndrome) compared to 
the general population. Clinicians treating individuals with these urologic and bowel complaints 
should be aware of the potential impact of these conditions on patient management. The 
bidirectional nature of these relationships implies that not only can urologic and bowel 
conditions cause emotional distress, but that patients with depression and anxiety are either at 
risk of developing lower urinary and bowel complaints or are more prone to seek medical 
attention. Basic research provides intriguing evidence for potential shared neurochemical 
pathways for stress, depression, and altered bladder/bowel function, relying on a central stress 
network. Key neurotransmitters include serotonin and corticotropin-releasing factor (CRF) 
(Figure 1). The ability of stress to alter promoter regions in genes regulating receptors for these 
transmitters provides exciting clues as to how severe stress due to sexual or physical abuse 
leads to psychiatric conditions and associated autonomic dysfunction. Moreover, bladder and 
bowel disorders often coexist in part due to common central control and local networks. Failure 
to adequately manage incontinence or to meet therapeutic goals in these patients may be due, 
in part, to an inability to target the underlying pathology. Conversely, failure to recognize and 
treat these emotional disorders may cause poorer outcomes in treating incontinence due to 
unrealistic expectations or failure in communication. Working in collaboration with mental health 
professionals in the management of concomitant emotional disorders and bladder and bowel 
disorders may improve patient care. 

Table 1. Studies Reporting the Relationship Between Depression and Urinary Incontinence 

Study Dx Depression N Age (years) Odds Ratioa 95% CI 

Zorn et al., 
19991 

BDI >12 and 
history 

115 men and 
women 

58 (mean) 2.3 
5.2b 

1.0–5.0 
2.3–11.7 

Black et al., 
19982 

CES-D Scale >16 258 women >65 1.94 1.46–2.59 

Valvanne et 
al.,19963  

DSM-III 651 men and 
women 

>75 4.5 2.3–8.8 

Dugan et al., 
20004 

Screener for 
depression 

668 men and 
women 

>60 1.45 1.01–2.09 

Woo et al., 
20065 

GDS ≥8 1,611 men 
and women 

>70 0.58 0.16–2.12 

Melville et al., 
20026 

PRIME-MD PHQ 218 women 18–90  9.2c 
13.5d 

1.8–48.0 
3.0–61.5 
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Table 1. Studies Reporting the Relationship Between Depression and Urinary Incontinence 
(continued) 

Melville et al., 
20057 

PRIME-MD PHQ 3,536 women 30–90  2.7e 
3.8f 

1.1–6.6 
1.6–9.1 

Nygaard et al., 
20038 

Composite 
International 
Diagnostic 
Interview (CIDI) 

5,701 women 50–69  1.82g 
1.41h 

1.26–2.63 
1.06–1.87 

Nygaard et al., 
20038 

CES-D 5,701 women 50–69  1.33g 
1.12h 

0.91–1.94 
0.83–1.51 

Bogner et al., 
20029 

GHQ 
(psychological 
distress) 

781 men and 
women 

50+  1.74i 
1.56j 

1.13–2.68 
1.00–2.43 

Vigod and 
Stewart, 200610 

CIDI-SF 69,003 
women 

18+  5.73 3.11–10.54 

aOdds ratios were calculated for the likelihood of having depression, given the presence of incontinence. Odds ratios 
(95% confidence intervals (CI)) where the lower confidence limit is greater than 1.00 indicate a statistically significant 
increase in the likelihood of having depression. 
bCases of idiopathic urge incontinence. 
cCases of urge incontinence compared with stress incontinence (referent group). 
dCases of mixed incontinence compared with stress incontinence (referent group). 
eModerate incontinence compared with mild incontinence (as measured by Sandvik). 
fSevere incontinence compared with mild incontinence (as measured by Sandvik). 
gSevere incontinence compared with no incontinence, controlling for confounders. 
hMild incontinence compared with no incontinence, controlling for confounders. 
iUnadjusted. 
jAdjusted for age, gender, ethnicity, and education. 
BDI, Beck Depression Inventory; CES-D, Center for Epidemiological Studies-Depression; CIDI-SF, Composite 
International Diagnostic Interview-Short Form; DSM-III, Diagnostic and Statistical Manual III; GDS, Geriatric 
Depression Scale; GHQ, General Health Questionnaire; PRIME-MD PHQ, Primary Care Evaluation of Mental 
Disorders Patient Health Questionnaire. 
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Figure 1. Central Stress Network and Corticotropin-Releasing Factor* 
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*The central nucleus of the amygdala (Ace), bed nucleus of stria terminalis (BST), prefrontal 
cortex and paraventricular nucleus of the hypothalamus (PVN) form the central stress network. 
Corticotropin-releasing factor (CRF)-expressing projections from the Ace to Barrington’s 
nucleus are activated during stress. Barrington’s nucleus, which contains the pontine 
micturition center, sends CRF projections to locus coeruleus and the sacral spinal cord. This 
network may exert a profound influence on voiding in response to stressful stimuli. HPA, 
hypothalamic-pituitary-adrenal axis. 
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Evidence-Based Practice Center Presentation III: 
Prevention, Screening, and Interventions for 
Urinary Incontinence and Fecal Incontinence 

Robert L. Kane, M.D., Tatyana Shamliyan, M.D. 

Clinical interventions to reduce urinary incontinence (UI) have been extensively reviewed by the 
Cochrane Incontinence Review Group, the International Consultation on Incontinence, and the 
Agency for Healthcare Research and Quality. Trials to reduce incidence and progression of UI 
targeted adults with risk factors of UI including obesity; pregnancy, parity, and hormone 
changes related to age in women; and prostate diseases in men. Most studies examined 
short-term curative effects of treatments in participants with incontinence. The basis for 
measuring successful treatment varied across the studies that examined different interventions. 

Studies reported from 1989 through May 2007 were reviewed from searches of MEDLINE® via 
PubMed®, CINAHL, Cochrane databases, and manual searches of reference lists from 
systematic reviews and the proceedings of the International Continence Society. Study quality 
was analyzed using the following criteria: subject selection, length and loss of followup, 
intention-to-treat principle, masking the treatment status, randomization scheme, adequacy of 
randomization and allocation concealment, and justification of sample sizes. 

Urinary Incontinence 

We identified 248 randomized controlled trials (RCTs) that that examined the effects of clinical 
interventions on UI and included 192 RCTs that reported patient outcomes. Urinary continence 
after various interventions was defined as ability to control urination, self-reported in voiding 
diaries and standardized questionnaires (96 RCTs); negative pad test (23 RCTs); negative 
cotton swab test (2 RCTs); negative cough stress test (34 RCTs); or their combinations. 

The effects of clinical interventions on UI in pregnant women (primary prevention). 
Continence rates after intensive exercise care and self-administered perineal massage were 
comparable to usual care. Pelvic floor muscle training (PFMT) with biofeedback and 
electrostimulation, started at 9 weeks after vaginal delivery, resulted in continence 10 times 
more often compared to usual care at 10 months of follow-up. 

The effects of clinical interventions on UI in males with urological diseases (primary 
prevention). Two of eight trials reported significant increases in continence after active 
conservative treatments (pelvic floor rehabilitation that included verbal explanations, palpation, 
and Kegel exercises) compared to usual care. The majority of men with prostate diseases who 
were followed for 3–12 months after surgery were continent. 

Effects of behavioral intervention on UI (primary prevention). The continence rates after a 
behavioral modification program implemented in 359 postmenopausal, continent women 
55 years and older to prevent UI were the same as usual care at 12 months of follow-up. 

Efficacy of PFMT compared to usual care (secondary prevention). PFMT resulted in 
continence in women more often than usual care did in 4 of 10 trials. The largest relative benefit 
on continence was observed after electromyography (EMG)-assisted biofeedback with PFMT 
compared to usual care in postmenopausal women with stress UI taking hormone replacement 
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therapy. Pooled relative benefits of PFMT (relative risk [RR]=7.1, 95% confidence interval 
[CI]=2.8-18) and PFMT combined with biofeedback (RR=11.2, 95% CI=2.2-56.4) were sensitive 
to one small RCT with 2-month follow-up. PFMT combined with bladder training increased 
continent rates by 175% compared to usual care (pooled RR=1.8, 95% CI=1.1-2.9) 

Effectiveness of nonsurgical interventions for UI. In women, the rate of continence after 
treatments for stress UI varied from less than 10% in an RCT of 37 women at 4 months of 
follow-up to 60% in an RCT of 52 women at 15 years of follow-up after PFMT. Smaller trials 
tended to report greater continence rates. Women with urodynamically diagnosed stress UI 
were continent four times more often 15 years after intensive PFMT supervised by a physical 
therapist compared to home exercise groups (RR=4.02, 95% CI=1.54-10.53). Individualized 
PFMT and bladder training significantly increased continence rates by 158% compared to group 
exercises in 530 women after 12 months of followup. 

Electrical stimulation for secondary prevention of UI. Urinary continence 1–6 months after 
electrical stimulation in women was improved in only one of six RCTs that reported patient 
outcomes. 

Neuromodulation for secondary prevention of UI. In community-dwelling adults, this 
treatment showed significant relative benefit in one trial. 

Injectable bulking agents for secondary prevention of UI. Bulking agents showed significant 
benefit in only one of four trials that reported patient outcomes. 

The effects of hormone therapy on UI in women. Hormone therapy apparently has 
paradoxical effects. It improves continence when used topically, but hormone replacement 
therapy increases incontinence. 

Urinary continence after surgical interventions. 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. The rate of continence was above 75% in the majority 
of RCTs of vaginal tension tapes and sling procedures. All RCTs compared the effectiveness of 
vaginal tapes and sling procedures to other treatments; cure rates were comparable. Among 
prolapse surgery to prevent UI, the continence rates varied substantially after the same 
procedures: from 3.1% to 85.1% after laparoscopic colposuspension and from 8.7% to 93.3% 
after laparoscopic Burch procedures. 

Improvement in UI after clinical interventions. The majority of RCTs reported improvement in 
UI after vaginal tape and sling procedures, with rates from 2.2% after transobturator suburethral 
sling procedure to 100% after transvaginal antimicrobial synthetic mesh, depending on 
definitions of improvement. The rates were higher for stress UI after transvaginal antimicrobial 
synthetic mesh vesicourethral suspension by allogenic sling and suprapubic arc sling. The rates 
were lower (19.4%) after the same procedure on quantitative improvement in stress UI defined 
as a decrease of >50% in urine loss. A significant relative benefit was shown in one RCT that 
compared suburethral slingplasty with the suprapubic arc to intravaginal sling in 195 patients 
with urodynamic stress UI refractory to conservative management (RR 2.7, 95% CI 1.3-5.5). 
Improvement in self-reported UI and the pad weight test was reported in 12 RCTs of surgery 
for UI. One RCT reported improvement in more than 80% of women after laparoscopic 
colposuspension and Burch open colposuspension. No significant relative benefit was detected 
when different treatments were compared. 
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The effects of clinical intervention on UI. Some evidence suggested the preventive effects of 
clinical interventions on UI. Intensive lifestyle therapy to lose and maintain at least 7% of initial 
body weight and to engage in moderate-intensity physical activity reduced stress UI in women. 
PFMT reduced UI in pregnant women. 

Fecal Incontinence 

For fecal incontinence (FI), we identified 121 studies (118 RCTs and 3 multicenter trials) that 
examined FI in adults; 87 (84 RCTs) reported patient outcomes. We focused solely on FI and 
did not address anal incontinence or flatus per se. Of four RCTs testing pelvic floor muscle 
exercises to prevent FI, one showed a significant increase in continence. Of four RCTs testing 
pelvic floor muscle exercises to improve FI, one showed a significant benefit. 

Among pregnant women, one RCT of PFMT with biofeedback showed no significant effect. 
Another RCT with self-administered perineal massage daily from the 34th or 35th week of 
pregnancy until delivery showed no significant effect. Assessment by nurses after delivery, with 
conservative advice on PFMT, reduced the risk of FI at 1 month but not at 6 years. 

One RCT of diet supplemented with 25 g of psyllium/day showed no significant benefit after 
1 month. An RCT of topical phenylephrine also showed no significant benefit after 1 month. An 
RCT of loperamide hydrochloride (Imodium®) for 7 days before surgery did not reduce FI after 
abdominal proctocolectomy. Three trials of botulinum toxin showed no effect, nor did a trial of 
isosorbide-5-mononitrate gel. 

Early diagnosis of sphincter tear immediately after vaginal delivery, with endoanal 
ultrasonography followed by surgical repair, reduced FI. When end-to-end sphincter repair was 
compared with overlapping sphincter repair in seven RCTs, six reported patient outcomes with 
inconsistent benefit from end-to-end technique. 

Artificial bowel sphincter reduced FI in a multicenter, prospective, nonrandomized clinical trial of 
115 patients. However, 25% of patients experienced postsurgical infection that required surgical 
revision, and 37% needed reimplantations. None of nine RCTs that compared different surgical 
techniques for hemorrhoidectomy reported significant relative FI benefits. Of five RCTs 
comparing sphincterotomy with local administration of pharmacological agents, none reported 
significant relative benefit on continence or FI. Surgical procedures in anal sphincter in patients 
with high trans-sphincteric fistula, idiopathic fissure-in-ano, anorectal abscess, or neurogenic FI 
reduced progression of FI in one RCT of patients with idiopathic fissure-in-ano when closed 
sphincterotomy was compared to open. 

Two trials of active anal stimulation yielded no significant benefits. One RCT of sacral nerve 
continuous stimulation showed improvement in FI. 

Screening 

If the basis of screening is response to a questionnaire and the definition of incontinence is a 
person’s report, then testing the questionnaire’s ability to detect can be tautological. Few studies 
have compared a questionnaire used in a general population with a diagnostic evaluation. 
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Urinary Incontinence Detection 

Of the 15 studies that screened for UI in women by using scales and questionnaires, 13 studies 
involved clinic samples. The Positive Predictive Likelihood Ratio (PPLR) (how much the 
probability of disease increases if the test is positive ) ranged from 1.3 to 15. The PPLR was 
higher for studies of older women 16.2 versus 2.7 for younger women. 

Of the 19 studies screening for UI in women by using clinical history, 16 were conducted in clinic 
settings; 2 combined clinic and research samples; and 2 involve men. 

The PPLR mean for younger women in clinics was 2.5 (12 studies), compared to 1.2 (2 studies) 
for older women in clinics. 

Fecal Incontinence Detection 

The Epidemiology of Prolapse and Incontinence Questionnaire demonstrated 87% sensitivity, 
70% specificity, 61% positive predictive value, and a small PPLR (2.9) to diagnose FI in 
294 enrolled women with pelvic floor prolapse compared to examiners’ diagnosis. 

The Bowel Symptom Questionnaire had 48.5% sensitivity, 79.2% specificity, 43.2% positive 
predictive value, and a small PPRL (2.3) to identify postpartum FI related to sonographic 
evidence of anoperineal trauma in 156 women. 

Limitations 

For incidence studies, baseline continence is assumed but not always explicit. Thus, it is not 
always clear when actual incidence is being tested. The inconsistencies in interventions used, 
populations, sampling strategies, and definitions make it difficult to achieve any level of useful 
summary. 

Conclusions 

Urinary Incontinence 

PFMT and surgery have large effects; surgery is more likely to be curative. Sustained weight 
loss may play a useful role. Outcome measures varied widely: self-reported symptoms, signs, 
and improvement (versus actual continence); UI severity as assessed by voiding diaries; pad 
test weights; and condition-specific quality of life. 

Fecal Incontinence 

There is not yet strong evidence of strategies to prevent or ameliorate FI. 

General 

The criteria for deeming a treatment successful are not well established. Despite the ICS 
standardization document, the choice of outcomes should reflect the participant’s perception of 
cure and quality of life rather than the provider’s evaluation and testing through instrumentation. 
Studies are needed of subgroups by race, comorbidities, frailty, and concomitant treatments, as 
well as baseline pelvic floor dysfunctions. 
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Impact of Exercise, Diet, Lifestyle, and 
Smoking in the Setting of Continence 

Kathryn L. Burgio, Ph.D. 

Despite a large epidemiological literature that has identified risk factors for the development of 
incontinence, relatively little research has been conducted in the realm of prevention. 

Pelvic Floor Muscle Exercise 

Primary prevention of urinary incontinence (UI) has been investigated in three at-risk 
populations, using behavioral programs with pelvic floor muscle training and exercise: older 
women, childbearing women, and men undergoing radical prostatectomy. 

Older Women. Diokno and colleagues designed a behavioral intervention for continent older 
women that involved group teaching sessions to educate the women about bladder function and 
teach pelvic floor muscle exercises. This was followed by individual sessions to evaluate and 
ensure proper exercise technique. A randomized trial of this intervention in continent older 
women demonstrated that fewer women in the intervention group subsequently developed UI.1 

Childbearing Women. There is now a significant literature demonstrating that pelvic floor 
muscle training and exercise help prevent or attenuate incontinence in pregnant women and in 
the postpartum period.2–7 In one randomized trial, women randomized to pelvic floor muscle 
exercise during pregnancy had lower rates of incontinence in late pregnancy and postpartum.2 
Other studies have documented the value of postpartum pelvic floor muscle exercises for 
reducing incontinence up to 12 months later.4–7 

One of the strongest predictors of postpartum UI is UI during pregnancy. In fact, it has been 
reported as a risk factor for UI 5 years postdelivery.8 This information opens the opportunity to 
better identify women who are experiencing UI during pregnancy, rather than merely waiting for 
the pregnancy to pass, and to counsel women about their increased risk and systematically 
offer conservative interventions to help prevent future UI. 

Men Undergoing Radical Prostatectomy. Patient surveys have shown that 8%–56% of men 
report UI 1 year or more following radical prostatectomy.9–11 Studies that have examined the 
effects of pelvic floor muscle training soon after surgery have yielded mixed results. In one trial, 
patients who were incontinent on day 15 after radical prostatectomy received weekly pelvic floor 
re-education for up to a year or a placebo therapy.12 The treatment group showed advantages in 
duration and degree of incontinence. Other studies have not shown a benefit for training 
initiated 3 weeks,13 6 weeks,14 or 8 weeks after surgery,15 but were most likely underpowered. 

A small body of literature exists demonstrating that preoperative behavioral training can reduce 
the duration and severity of postprostatectomy incontinence.16,17 One randomized trial tested the 
effectiveness of a single preoperative session of biofeedback-assisted behavioral training to 
teach pelvic floor muscle control. Results showed that the intervention significantly reduced the 
duration, as well as the severity of UI in the 6-month postoperative period.17 A similar trial that 
combined preoperative training and 3 months of postoperative treatment also found significant 
benefit compared to no intervention.16 Future research might explore whether the impact of such 
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interventions would be greater if access to pre- and postoperative training were enhanced by 
integrating the program into urology practices. 

Diet and Weight Loss 

Obesity is now considered an established risk factor for UI and there is evidence that it places 
patients at increased risk for fecal incontinence (FI) as well. Studies of morbidly obese women 
report significant improvement in UI symptoms with large reductions in weight after bariatric 
surgery.18,19 But significant improvements in UI have also been demonstrated with as little as 
5% weight reduction in conventional weight-loss programs.20 Considering the solid data on risk 
factors and the clinical weight-loss data, measures to prevent obesity reasonably could be 
expected to prevent UI in some women. A recent study has also demonstrated reductions in 
prevalence of FI from 19% to 9% with weight loss in patients undergoing bariatric surgery.19 

Dietary Factors 

It is widely believed that certain substances, such as caffeine, spicy foods, sugar substitutes, 
and carbonated beverages are bladder irritants and increase the occurrence or severity of 
urgency and UI. The best data exist for the role of caffeine. Studies have shown that caffeine 
increases detrusor pressure21 and is a risk factor for detrusor instability.22,23 In addition, 
elimination of caffeine from the diet has been shown to improve both stress and urge UI.24–26 

Fecal impaction and constipation have been recognized as factors contributing to FI as well as 
to UI, particularly in nursing home populations.27 Therefore, recommendations for adequate 
fluid and dietary fiber intake to maintain normal stool consistency and prompt attention to 
constipation may help to avoid FI as well as UI. Similarly, given the association between FI and 
diarrhea, dietary and pharmacological interventions to control diarrhea could be expected to 
help prevent FI. In general, data are lacking on the role of dietary factors in promoting or 
preventing incontinence. 

Lifestyle: Healthy Bladder and Bowel Habits 

It has long been thought that habitual frequent urination can contribute to reduced bladder 
capacity and lead to detrusor overactivity, urgency, and urge UI. Bladder training, which breaks 
the cycle of urgency and frequency by using consistent, incremental voiding schedules has 
been shown to improve UI in several clinical series and a randomized clinical trial.28 Studies are 
lacking that track the natural history of people with various bladder habits. But, given the 
efficacy of bladder training, it is conceivable that identifying patients with frequent urination and 
teaching them about normal bladder habits, including normal frequency of urination, might help 
prevent the development of bladder control problems and warrants further study. It has also 
been suggested that prolonged voiding intervals, such as occur in employment situations with 
limited access to the toilet (nurses, teachers, production line workers), contribute to reduced 
bladder sensation and UI. Research is needed on the effects of prolonged voiding intervals, as 
well as the effects of establishing normal voiding habits. 

Similarly, it is thought that certain bowel habits, like postponing bowel movements for long 
periods of time, can diminish sensation and contribute to development of FI. It would be 
reasonable to surmise that teaching normal bowel habits, such as establishing a routine for 
having bowel movements and responding to the urge to defecate, could have some value for 
prevention, but this approach requires further study. 
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Smoking 

Although results have been mixed, the literature provides evidence for a link between smoking 
and UI as well as FI.29–31 However, data are lacking on the effects of smoking cessation on 
incontinence. 
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Prevention of Fecal and Urinary Incontinence and the 
Strategies To Improve the Identification of Persons at Risk 

Diane K. Newman, R.N.C., M.S.N., C.R.N.P., F.A.A.N. 

Prevention of Fecal and Urinary Incontinence 

Fecal incontinence (FI) and urinary incontinence (UI) are reasonably framed as public health 
problems, with an emphasis on primary prevention, because of their significant prevalence and 
chronicity and their preventable nature. Using this public health approach, key populations at 
risk of developing these conditions will be identified, risk factors demonstrated, and public 
awareness strategies developed to help individuals alter modifiable risk factors.1 Although the 
evidence base for FI is more limited than that for UI, the conditions share many similarities with 
respect to risk and treatment, suggesting that similar benefits may derive from population-based 
strategies.2 Primary prevention should be the goal of all healthcare professionals, as it means 
taking an active part in preventing the initial development of FI and UI.3 Because the process 
of storing and expelling feces and urine is shaped by social rules for acceptable times and 
places for elimination, stigma is attached to incontinence.4 Programs to increase health 
promotion and education about FI and UI may serve to deconstruct these barriers. Based on 
the literature, the 3rd International Consultation on Incontinence (ICI) recommended that 
(1) primary prevention studies should not be limited to individual interventions but also test 
the impact of population-based public health strategies, (2) pelvic floor muscle training 
(PFMT) should be a standard component of prenatal and postpartum care, (3) further 
randomized controlled trials should be conducted to test preventive effect of PFMT for men 
postprostatectomy, and (4) further investigation is warranted to assess the efficacy of PFMT 
and bladder training for primary prevention of FI and UI in older adults.1 

Strategies To Improve the Identification of Persons at Risk 

The majority of people who admit to FI and UI in prevalence surveys do not seek professional 
help. FI is a rarely talked about condition which can lead to severe embarrassment, isolation, 
anxiety, and depression.5 One study reported that only 11% of affected women who were 
visiting a general gynecologist had sought care.6 Healthcare professionals tend to 
underestimate the personal impact of FI. Therefore, it is imperative that they try to elicit 
symptoms of FI from their patients. 

Help-seeking behavior for UI is not very different. Federal agencies have funded multiple 
research projects on the use of noninvasive behavioral treatments in the ambulatory and 
long-term-care setting. In a surge of increased Federal funding of UI research in the mid-1980s, 
significant development took place in the understanding of the prevalence, causation, 
assessment, and treatment of UI. This research demonstrated that UI is never normal, not even 
in elderly, institutionalized, demented persons; it outlines the causes of the problem and how to 
diagnose UI; and it concludes that UI is treatable, even curable, and can always be managed. 
However, the fact remains that individuals, primarily women, do not seek treatment.7 Unless 
specifically addressed by a healthcare professional, most people are too embarrassed by their 
UI to seek medical help. UI usually comes to a healthcare provider’s attention only when the 
patient complains of specific symptoms or when the patient complains of symptoms that are 
severe and unmanageable. However, this is not often. Also, many individuals believe that UI is 
an unavoidable component of aging or that treatment is ineffective or unavailable. To date, 
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studies estimate that at least 50% of women with UI do not ask for care.8 A survey of women 
reported that only 38% initiated a conversation with a physician about incontinence.9 Older adult 
women in a managed healthcare plan who had ready access to healthcare sought care, but 
women under age 55 did not.10 

The lack of help-seeking behavior by individuals with FI and UI is a common phenomenon. 
Medical conditions that have greater stigma (and often are less life threatening) than FI and UI 
usually take a much longer time to be declared to a healthcare provider and even longer to 
family, friends, and others.11 

One strategy for increasing FI and UI detection and screening is through education about 
persons at risk for developing FI and UI and guideline development. The ICI recommended 
compulsory inclusion of incontinence in the basic curriculum for physicians, nurses, 
physiotherapists, and allied health professionals.1 FI and UI must be identified and preferably 
delivered as a separate topic, not fragmented between different modules of the educational 
curriculum. However, it is unclear if professional organizations, certification bodies, medical and 
nursing schools have accepted this challenge. In the past two decades, many U.S. Government 
agencies and professional organizations have issued practice guidelines on UI.12–14 All of these 
guidelines were aimed at healthcare professionals and were intended to help standardize the 
assessment and management of UI in adults in both community and long-term-care settings, 
with an ultimate goal of improving the lives of persons with UI through early screening and 
treatment. None targeted screening for persons at risk. Although these readily available 
publications are widely quoted, they have failed to be included in the training of healthcare 
professionals or integrated into the practice of healthcare professionals. There is even some 
evidence to show that they have failed to increase screening or managing of UI by primary care 
providers15 or to improve care in nursing homes.16 Specialist education programs with relevant 
accreditation mechanisms (and planned periodic recredentialing) to safeguard patient interests 
need to be developed for urologists, gynecologists, gastroenterologists, specialist nurses, 
physical therapists, and others. 
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