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Abstract
OBJECTIVES—The natural history of fecal incontinence (FI) in community subjects is uncertain
and the onset rate is unknown. The aim of the study is to estimate the prevalence, new-onset rate,
and risk factors for FI in community subjects.

METHODS—A random sample of 2,400 community subjects aged ≥ 50 years was surveyed in
1993, using a validated questionnaire. Responders were recontacted in 2003. FI was defined as
self-reported problems with leakage of stool. Onset rate was calculated as the proportion of
subjects without FI who became new cases. Logistic regression models were constructed to
identify predictive factors for developing FI and changes in bowel habit associated with the onset
of FI.

RESULTS—Overall, 1,540 (64%) subjects responded to the initial survey, and 674 (44%) of
them responded to the second survey a median of 9 (8.8 – 9.5) years later. The prevalence of FI in
the first survey was 15.3% (13.4 – 17.3%). In the second survey, 37 reported incident FI; thus, the
onset rate of FI was 7.0% (5.0 – 9.6) per 10 years. Predictive factors at baseline for the onset of FI
were self-reported diarrhea (odds ratio (OR) = 3.8 (1.5, 9.4)), incomplete evacuation (OR = 3.4
(1.2, 9.8)), and pelvic radiation (OR = 5.1 (1.01, 25.9)). Development of urgency was the primary
predictor among the set of predictors reflecting changes in bowel symptoms that were associated
with the onset of FI (OR = 24.9 (10.6, 58.4)).
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CONCLUSIONS—The onset rate of FI is approximately 7% per 10 years in community subjects
aged ≥ 50 years. Prevention may be possible if bowel habit is appropriately managed in high-risk
individuals.

INTRODUCTION
Fecal incontinence (FI) is a devastating problem for those subjects who suffer it and their
families (1–5). It worsens quality of life (1), has a profound psychological impact (2),
reduces work productivity (3), impairs social life (4), and is one of the most common
reasons for admittance to nursing homes (5). Costs associated with FI are remarkably high.
A Dutch study calculated a global cost of $ 2,900 per affected outpatient each year (3),
including both direct and indirect costs; the costs are likely to be much higher for
institutionalized patients (6). However, the social relevance of FI is usually underestimated,
because affected subjects do not report it to their physician or even to close relatives (7), so
diagnosis and treatment are often delayed.

Several studies have evaluated the prevalence of FI but most of them have focused on
specific populations, such as nursing home residents (5,8,9), patients attending medical
facilities (10,11), or obstetric/gynecologic clinics (12–14), where a high prevalence is to be
expected. There is a relative lack of true community-based data on the magnitude of the
problem of FI, and reports on its prevalence have been very inconsistent, ranging from 0.5 to
24% in adult populations (1,15–20) albeit increasing with age (21). Most of the
heterogeneity seen in prevalence studies is probably explained by methodological problems,
specifically the use of nonreliable instruments to collect information and bias in sample
selection; these problems may be overcome using validated questionnaires (22) and a true
randomized population-based approach (1). Most recent studies overcome these problems
and reported that the prevalence of FI in the general population is somewhere around 8 –
15% (1,23,24).

In addition to the need for well-designed studies assessing the prevalence and severity of FI
in the community, information regarding risk factors associated with FI in the general
population is scarce and somewhat contradictory (20,25–28). In referral centers, obstetrical
injury, diabetes mellitus, neurological diseases, and chronic diarrhea of any cause are
suggested to be important (29).

There are no population-based studies addressing the onset of FI symptoms. New onset has
been evaluated only in specific populations or conditions, including women after delivery
(30–33), the institutionalized elderly (9), those having anal or pelvic surgery (34–36), and
after acute brain injury (37). Although these studies have provided valuable information,
data on the onset rate of FI symptoms in the community would be more useful for clinicians
and health policy makers. An estimation of how many people will become incontinent over
time and what risk factors may account for it in the community may help to plan resource
allocation and help clinicians individualize management.

For these reasons, we sought to more clearly delineate the epidemiology of FI in the general
population that was 50 years of age and older, and to define the risk factors associated with
the condition. Moreover, we aimed to estimate the cumulative 9 year new onset rate of FI
symptoms in community subjects, and evaluate risk factors associated with onset.

METHODS
The population of Olmsted County, MN, is approximately 120,000 predominantly white
(90%) people, and is similar sociodemographically to the United States. white population
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(38). Mayo Clinic is the primary provider of health care for this population. Comparison
with 1990 census figures indicates that virtually all county residents of all ages have a Mayo
Clinic identification number. Each year over 80% of the county population is seen at Mayo
Clinic or another local care facility. During any given 4-year period, virtually all local
residents have at least one contact with a local medical care provider. Pertinent clinical data
for each of these patients are accessible because Mayo Clinic has maintained, since 1910,
extensive indices based on clinical and histological diagnoses and surgical procedures. In
addition, each of the local medical providers employs a dossier (or unit record) system,
whereby all medical information for each individual is accumulated in a single record. The
Rochester Epidemiology Project (REP) created a linkage system, whereby all patients
treated by any medical care provider in Olmsted County are accessible through a single data
bank (38). The REP records linkage system, therefore, provides what is essentially an
enumeration of the population from which samples can be drawn.

First survey
A random sample of 2,400 subjects aged 50 years or older was selected for our study. This
sample was stratified by 5-year age groups and gender. To evaluate the entire population, no
exclusions were made on the basis of mental state or residence in nursing homes or other
institutions. Where necessary, however, questionnaires were completed by proxy (family
member or institutional caretaker after family consent) in a small number of cases. The
postal survey was mailed in 1993. Subjects were invited to decline participation, if they
wished, by returning a signed, unanswered form through mail. Nonresponders were
delivered an additional questionnaire each 3 – 4 weeks for a total of three mailings. In this
population, data on the baseline prevalence of urinary incontinence (39) and combined
urinary and FI (using a more restrictive definition of FI) have been already reported (40).

In this survey, a validated self-report questionnaire was applied based on a previously
developed instrument (41). Previous testing has shown that the instrument used was reliable
on test-retest, and in comparison with a physician interview was a valid measure of
symptoms and diagnoses (22). Intelligibility of the questionnaire was maximized by
adhering to an assumed 6th grade reading level and was supported by the high literacy rate
in the population surveyed.

Fecal incontinence was defined as a positive response to the question, “Have you had
problems with leakage of stool (accidents or soiling because of the inability to control the
passage of stool until you reached a toilet)”?

In addition, multiple questions assessing potential risk factors for FI were included in the
questionnaire or identified by chart review. Questions were designed to evaluate (a) bowel
habit dysfunction (self-reported bowel habit, frequency, urgency, incomplete evacuation,
consistency, straining, self-digitation, feeling of anal blockage, position to defecate, time to
defecate), (b) any history of anatomic perianal disease or injury (perianal infection, fissure,
fistula, anorectal surgery, or trauma), and (c) factors associated with neurologic injury and
subsequent neurogenic FI (diabetes mellitus, spinal cord injury, stroke, rectal prolapse,
rectocele). Each of the questions assessed the presence or absence of risk factors, as well as
quantification of the severity and frequency of symptoms where relevant. Where applicable,
subjects were asked to answer all questions specifically regarding symptoms within “the last
year, excluding temporary illnesses.” Quantification of symptoms was most often estimated
by frequency: (1) never, (2) sometimes (less than 25% of the time), (3) oft en (25 – 75% of
the time), or (4) usually (more than 75% of the time). The complete in-patient and outpatient
medical records of all responders were reviewed, using a standard abstraction sheet, to
identify the medical diagnoses at the time of baseline, including anorectal diseases, relevant
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surgery or trauma, rectal prolapse, rectocele, diabetes mellitus, spinal cord injury, and
stroke.

Follow-up survey
All participants in the initial survey were mailed in 2003 a questionnaire about abdominal
symptoms, which included the same question to evaluate FI. As in the first interview,
subjects were invited to decline participation, if they wished; non-responders were delivered
an additional questionnaire each 3 – 4 weeks for a total of three mailings. Subjects reporting
FI, based on the same definition, at follow-up but not having the problem at the time of the
first survey were considered as new cases.

Changes in bowel habits were identified by comparing the first and second survey interview.
The following were considered as potential factors associated to the onset of FI: change in
self-reported bowel habit, onset of looser stools, onset of urgency, onset of feelings of
incomplete evacuation, onset of feeling of anal blockage, and laxative use.

Statistical analysis
Age- and gender-adjusted point prevalence rates (as of 1 January 1994) and 95% confidence
intervals (CI) for FI were obtained and directly age- and gender-adjusted to the US white
population in 2000. Logistic regression analysis was used to assess the association of
potential risk factors with reporting FI on the initial survey. Odds ratios (OR) and 95% CI
were calculated on the basis of the estimated coefficients from the logistic regression models
and adjusted for age, gender, and diarrhea (the latter variable included due to its strong
association with reported FI). In addition, a backward elimination approach was used to
identify independent risk factors for reporting FI on the initial survey.

Onset of FI was defined for subjects not reporting FI at baseline but reporting it on the
follow-up survey. The onset rate was calculated as the proportion of subjects without FI at
baseline who become new cases, and reported as a percentage along with the 95% CI. On
the basis of the data from the initial and follow-up survey, separate logistic regression
models were used to examine factors predicting the onset of FI using changes in bowel
habits anticipated to be associated with the onset of FI, adjusting for age and gender.
Potential predictive factors for developing FI included symptoms reported at the first survey
or identified by chart review to be present before the first survey interview. Changes in
bowel symptom were considered when the symptom was reported in the follow-up survey,
but not at the time of the first survey. Owing to the limited number of subjects reporting new
onset FI, a multiple variable model examined only a few specific combinations of predictors,
rather than a backward elimination approach.

All P values calculated were two-tailed; the α-level of significance was set at 0.05.

RESULTS
In the initial survey, there were 1,513 respondents (64% response rate). The median age of
the respondents was 65 years (range 50 – 91) and 50.5% were men. Response to the survey
was not associated with gender (P = 0.77), although older subjects had slightly decreased
odds for response (OR = 0.99 per year of age (95% CI: 0.91 – 1.00), P = 0.02). A total of 14
subjects indicated that they required help in filling out the questionnaire. There were two
subjects who were nursing home or institutional residents. A total of 971 of the 1,513
responders to the initial survey were mailed a second survey in 2003, and 683 returned a
completed questionnaire (70% response rate) with a similar proportion of men (72%) and
woman (69%) responding. A decreasing odds for responding was observed with increasing
age (OR = 0.95 per year of age (95% CI: 0.93 – 0.97)), an increasing odds for responding in
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subjects reporting manual disimpaction (OR = 1.5 (1.0, 2.3)) and incomplete evacuation
(OR = 2.2 (1.1, 4.5)) on the first survey, but a decreased odds in subjects experiencing an
intervening stroke (OR = 0.4 (0.2, 0.8)). The median time between the first and the second
surveys was 9 years (range 8.8 – 9.5 years).

Prevalence and associated factors at baseline survey
Two hundred and twenty-five subjects reported problems with leakage of stool; adjusted to
the 2000 US Caucasian population, the prevalence of FI was 15.3 per 100 inhabitants (95%
CI: 13.4 – 17.3). A greater proportion of women reported FI and the proportions reporting FI
increased with age (Figure 1). The age-adjusted prevalence was 12.6 (95% CI: 10.1 – 15.1)
in males and 17.7 per 100 (95% CI: 14.8 – 20.6) in females.

Table 1 shows the frequency of FI according to the risk factors evaluated, and a summary of
the corresponding univariate and adjusted ORs. The multiple variable model indicated that
age, gender, self-reported usual bowel pattern, number of bowel movements per week,
urgency, loose/watery stools, straining, time needed for defecation, feeling of anal blockage,
anal trauma, and pelvic radiation were independently associated with FI.

Among 225 subjects reporting FI, 195 (86.7%) had visited a physician in the prior year for
any reason, but only 18 (8%) had consulted for leakage of stools.

Onset of FI
After excluding 89 subjects who reported FI symptoms at the first interview, 37 of the
remaining 585 subjects reported FI on the second survey; thus the onset of FI in persons ≥
50 years of age was 6.3% (95% CI: 4.5– 8.6%) over the approximately 9 years between
surveys, corresponding to a 7.0% (5.0 – 9.6) onset rate per 10 years.

Risk factors for the onset of FI
Table 2 shows the univariate and adjusted ORs for factors predicting the onset of FI.
Baseline survey factors associated with the onset of FI, in addition to a self-reported usual
bowel of diarrhea, were (adjusting for age, gender, and self-reported diarrhea): feelings of
incomplete evacuation, history of pelvic radiation before baseline survey and, in females, a
diagnosis of rectocele before the first survey.

Changes in bowel symptoms associated with the onset of FI
Changes in bowel habits identified to be associated with the onset of FI symptoms on the
follow-up survey were the new onset of urgency, self-reported diarrhea, loose/watery stools,
and onset of increased defecatory frequency to more than two bowel movements daily
(adjusted for age and gender). However, a multiple variable model (including these
variables, along with age and gender) implied that only the development of urgency was
independently associated with the onset of FI (OR 25.9 (10.6, 58.4)) among these specific
changes in bowel symptoms. Figure 2 shows the association between urgency and FI over
the approximately 9-year follow-up.

DISCUSSION
Our study provides a comprehensive picture of the problem of FI in the general population,
addressing simultaneously, the prevalence of FI, the 9-year onset rate, and risk factors
associated with both suffering and developing FI in middle aged and elderly community
subjects.
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The adjusted prevalence of FI in white US community subjects aged 50 years or older was
estimated to be 15.2%. This estimate is in agreement with several cross-sectional
population-based surveys (1,23,28,42), and specifically with the 12.1% in females found in
Olmsted County by Bharucha et al. (1) in an independent study. Recently, using the
NHAMES survey, a prevalence of 8.3% for FI for noninstitutionalized adults in the US
general population has been estimated (24); however, the reported prevalence in women
aged 60 – 79 years old was 14.4% (23). In addition, our estimate is consistent with
population-based surveys in Australia (28) and Sweden (42). FI is likely to be suffered in
silence by many who have the condition. In fact, in our study just 8% of the community
subjects reporting FI had consulted a physician for it. Thus, our estimate of the prevalence of
silent FI compliments the literature (15).

Until now, data on the onset rate of FI have come from studies in specific populations
followed over relatively short periods of time. These previous studies have shown an onset
rate of 7.5% in institutionalized elderly people at 1 year (9), 29% 3– 6 months after delivery
(30), 5.4% at 1 year after rehabilitation from acute brain injury (37), and 10.2% at 66
months after lateral sphincterectomy for anal fissure (35). However, these figures cannot be
extrapolated to the community. We found that the 9-year onset rate of FI in people 50 years
of age and older is 6.3%. This onset rate in community people is striking, and emphasizes
the magnitude of the problem in the community. We conclude that prevention of FI deserves
greater attention by health authorities and heath-care providers.

Most studies report that the prevalence of FI is higher in females and increases with age
(21). Our study supports that women are more likely to suffer from FI, but notably we
observed that the onset rate is not different in males and females. These results suggest that
females are at a higher risk before 50 years of age, but not later. Although obstetric trauma is
frequently argued to be the underling reason (29), it does not seem to be the main
explanation from a population-based perspective. In our study, previous vaginal deliveries
were not associated with FI, which is in agreement with several other population-based
studies (20,25,43,44), but not all (27,45). Other factors, such as a higher prevalence of
diarrhea and a higher probability of pelvic dysfunction (46), may account for the higher
prevalence of FI at a younger age in women.

Our study not only provides a snapshot of FI in the community, but also provides a new
information regarding risk factors for the onset of FI. This information is relevant as it
provides clues for answering the following questions: (1) Who should be especially
questioned about the possibility of FI?, (2) Who is more likely to suffer with FI in
subsequent years and therefore deserves closer follow-up?, and (3) What changes in bowel
habit should make us aware of a higher risk of FI?

A diarrhea bowel pattern and symptoms of diarrhea emerged as the most important factor
associated with suffering and developing FI. Previous studies have shown that diarrhea
symptoms and especially urgency is a risk factor for suffering FI (43). Our study goes
further: urgency is the strongest factor associated with having FI. Although it may be
surprising that baseline urgency was not a risk factor for the onset of FI, the most likely
explanation is that urgency is so highly related to FI that if the subject did not experience
leakage when suffering urgency, they are unlikely to experience it in the future. This
interpretation is supported by the fact that the onset of urgency in the follow-up is a strong
risk factor for becoming incontinent. In fact, among those reporting urgency, 72% actually
suffered FI and 22% developed FI over 9 years; indeed, 37% of those who developed
urgency became incontinent. Urgency seems to be a good marker of FI, and it may be
viewed as a “natural test” of continence mechanisms. Loose stools and number of bowel
movements somewhat mirrored urgency, but the association was weaker.
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Various symptoms suggestive of constipation are also risk factors for FI. Specifically,
feelings of incomplete evacuation, feelings of anal blockage, and time to defecate are likely
associated with evacuatory defects and pelvic floor dysfunction (47), and in this study were
also associated with FI. Moreover, they may also mark a future risk for FI, as suggested by
the fact that reporting feelings of incomplete evacuation is a risk factor for the onset of FI.
Forty percent of those with feelings of incomplete evacuation actually suffered FI and 15%
developed it in the following 9 years. Similar to urgency, feelings of incomplete evacuation
seems to be a good marker for FI.

Another risk factor for developing FI in the following 9 years is self-reported bowel habit.
This is remarkable as it is well recognized, there is a discrepancy between self-reported
bowel habit and symptom-based definitions (48). If fact, self-reported diarrhea pattern was a
predictor of the onset of FI, but specific symptoms of diarrhea were not, suggesting that the
subjective perception of bowel habit captures additional information. The most likely
explanation is that milder forms of altered bowel pattern, with occasional (less than 25% of
times) loose stools, urgency or increase in number of bowel movements are self-perceived
as diarrhea; these symptoms, although less relevant from a clinical perspective, may be
enough to lead to FI sometime in the future in predisposed individuals.

A history of previous anorectal trauma or surgeries and pelvic radiation were associated with
FI, as have been found by others (27,28), but they were not related to the onset of FI. The
most likely explanation is that FI occurs shortly after these events and, if it does not happen,
subjects are not more likely to develop FI in the long term. The same interpretation can be
applied to diabetes mellitus; although 25% of subjects with diabetes suffered FI, none
developed FI in the subsequent 9 years, although this interval may be too short to detect
diabetic complications such as neuropathy. An association between FI and diabetes is well
recognized (49), and it may be related to poor glycemic control and diabetic complications
(50). We do not have information about the control of diabetes or its complications in this
study, but the most likely explanation for our findings is that there is a low incidence of
complications and relatively good glycemic control in most community diabetics followed
up by the Mayo Clinic (51).

Our study has several strengths. First, it is a true population-based study, not restricted to
specific subgroups aside from age, using the unique resources of the Rochester
Epidemiology Project (38). Second, the response rate at the baseline interview was quite
acceptable and the response rate at follow-up was high enough to be confident of the results;
although we cannot exclude response bias, there is no reason to believe that subjects
suffering FI are more or less likely to respond; also, ascertainment bias is unlikely because
the follow-up survey was not specifically directed at FI. Moreover, a recent study in
Olmsted County has shown no relevant differences between responders and nonresponders
to our surveys, including in terms of bowel symptoms (52). Information was collected with a
validated instrument, and key questions were the same at baseline and follow-up. For those
with FI, this is especially critical, as it is well known that people tend to underreport FI; the
questions we used to collect information have been previously shown to produce reliable
and valid responses (22,41).

On the other hand, we have to recognize the potential limitations. Our study population and
our conclusions are limited to those older than 50 years; in fact, the onset rate of FI below 50
years old is likely to be different and specifically may vary by gender, although this is
speculative. Unfortunately, the size of the follow-up cohort with FI was not enough to
permit a multivariate regression analysis to identify independent risk factors for the onset of
FI. Finally, the severity of FI could not be evaluated, so we are unable to separate risk
factors for mild/occasional FI and moderate-to-severe/frequent incontinence; although some
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scales suitable for population-based studies have been published, we could not apply these
to the available baseline information (53,54).

In summary, 15% of the population over 50 years of age suffers with FI and an additional
7% will develop FI in the following 10 years. Symptoms of diarrhea and constipation are
associated with FI and, specifically, urgency seems to be an especially useful marker of risk.

Study Highlights

WHAT IS CURRENT KNOWLEDGE
✓ Fecal incontinence (FI) is common in the community, with a prevalence

around 9 – 15%, and is notably higher in older people.

✓ Studies of risk factors for FI are scarce and somewhat contradictory.

WHAT IS NEW HERE
✓ The 10-year onset rate of FI is 7% in community subjects aged 50 years and

older.

✓ Factors that predict the onset of FI after 10 years are self-reported diarrhea,
feelings of incomplete evacuation, and pelvic irradiation.

✓ Development of urgency was the main bowel-symptom predictor for new
onset of FI.

✓ This study identifies who is at higher risk of developing FI and who may
deserve closer follow-up.
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Figure 1.
Prevalence rates of fecal incontinence in 1993 survey by age and gender.
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Figure 2.
Association of urgency with fecal incontinence in community subjects over a 9-year follow-
up.
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Table 2

Predictors of the onset of fecal incontinence (FI) at follow-up (FU)

Variable
Overall

n
FI at FU

n (%) Univariate OR Adjusted ORa

Ageb (mean ± s.d.) 67 ± 9 61 ± 6 1.2 (0.7, 2.1) 1.3 (0.8, 2.2)

Gender

  Male 312 20 (6.4) 1.0 1.0

  Female 273 17 (6.2) 1.0 (0.5, 1.9) 0.9 (0.5, 1.9)

Usual bowel pattern (self-reported)#

  Normal 456 25 (5.5) 1.0 1.0

  Constipation 79 4 (5.1) 0.9 (0.3, 2.7) 0.9 (0.3, 2.8)

  Diarrhea 40 7 (17.5) 3.7 (1.5, 9.1) 3.8 (1.5, 9.4)

  Alternating 8 1 (12.5) 2.5 (0.3, 20.8) 2.6 (0.3, 22.5)

Incomplete evacuation

  Noc 553 32 (5.8) 1.0 1.0

  Yesd 32 5 (15.6) 3.0 (1.1, 8.3) 3.4 (1.2, 9.8)

Position other than sitting for defecation

  Noc 583 36 (6.2) 1.0 1.0

  Yesd 2 1 (50.0) 15.2 (0.9, 247.9) 20.0 (1.2, 339)

Pelvic radiation

  No 572 35 (6.1) 1.0 1.0

  Yes 9 2 (22.2) 4.4 (0.9, 21.9) 5.1 (1.1, 25.9)

OR, odds ratio.

a
Adjusted for age, gender, and diarrhea at baseline, except as noted (#) for usual bowel pattern, which only adjusted for age and gender.

b
Per 10 years of age.

c
Defined as never or sometimes.

d
Defined as often or usually.

Additional variables considered but not significant were number of bowel movements, urgency, loose or watery stools, days without stools,
straining, hard stools, manual disimpaction, time to defecate, feeling of anal blockage, medications to assist defecation, perianal infection, fistula,
anorectal surgery, anorectal trauma, diabetes mellitus, spinal cord injury, stroke, vaginal births, rectal prolapse, rectocele.
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