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Abstract
Objective—This study estimates the prevalence of fecal incontinence (FI) in overweight and obese
women with urinary incontinence and compares dietary intake in women with and without FI.

Study Design—A total of 336 incontinent and overweight women in the Program to Reduce
Incontinence by Diet and Exercise clinical trial were included. FI was defined as monthly or greater
loss of mucus, liquid, or solid stool. Dietary intake was quantified using the Block Food Frequency
Questionnaire.

Results—Women had a mean (± SD) age of 53 ± 10 years, body mass index of 36 ± 6 kg/m2, and
19% were African American. Prevalence of FI was 16% (n = 55). In multivariable analyses, FI was
independently associated with low fiber intake, higher depressive symptoms, and increased urinary
tract symptoms (all P < .05).

Conclusion—Overweight and obese women report a high prevalence of monthly FI associated
with low dietary fiber intake. Increasing dietary fiber may be a treatment for FI.
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Fecal incontinence (FI) is a common condition that results in significant physical and
psychological disability.1-3 The reported prevalence of FI varies considerably depending on
the population studied and definition of incontinence. In population-based samples, the
prevalence of FI has been reported to be 2-12% depending on the age of the cohort.1-6

More than 50% of US women are overweight (body mass index [BMI], 25-30 kg/m2) or obese
(BMI, ≥ 30 kg/m2), and the prevalence of obesity is increasing by almost 6% per year.7,8
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Although there are limited studies evaluating risk factors for FI, evidence suggests that obesity
may be one of the strongest modifiable independent risk factors for FI in women.4,9-11 In
population-based observational studies, FI is reported to be approximately 50% more prevalent
in obese compared with normal-weight women.4,9-11 Other potential risk factors for FI in
women include: age, parity, mode of delivery, impairments in activities of daily living, and
comorbid diseases.4-6,9,12

Although there are minimal data on the effect of weight loss on FI, clinical trials and
observational studies suggest that weight loss may be an effective treatment for urinary
incontinence (UI) and may prevent incident UI in women.13-17 Women who undergo bariatric
surgery or nonsurgical weight loss have had improvements in UI and FI frequency and severity.
13,17,18 There are few data to support improved outcomes with dietary changes for FI. Dietary
modifications are often included as an early treatment strategy for FI, but minimal data exist
to guide the recommendations on types of dietary changes.19 Increasing soluble fiber intake
has been shown to improve FI.20 Overweight and obese women are reported to consume less
dietary fiber than normal-weight, age- and height-matched women.21 However, more data are
needed on the effect of increasing dietary fiber on FI. Therefore, we estimated the prevalence
of FI and identified independent risk factors associated with FI, specifically focusing on dietary
intake, at baseline in a cohort of overweight and obese women with UI participating in a weight-
loss trial.

Materials and Methods
Design

The Program to Reduce Incontinence by Diet and Exercise (PRIDE) was a multicenter,
randomized, clinical trial to evaluate the effects of weight reduction as a treatment for UI in
overweight and obese women. The 2 clinical sites were Brown University, Providence, RI, and
the University of Alabama at Birmingham, Birmingham, AL. Data were collected, managed,
and analyzed at the University of California at San Francisco, CA. In brief, the weight-loss
program lasted 6 months (lifestyle and behavioral change) and included a control group
(instructional handouts with brief sessions of diet and exercise). Women were recruited through
newspaper and television advertisements, flyers, and clinics at both participating sites.
Participants were given a total of $100 for completion of the study. This study is a pre-planned
secondary analysis of the women who were randomized at baseline (n = 338). Two participants
were excluded from this analysis because their dietary data were outside of possible ranges for
analysis.

Women at least 30 years of age with a BMI of 25-50 kg/m2 who reported 10 or more UI episodes
on a 7-day voiding diary at baseline were eligible for the study. Selected exclusion criteria
included urinary tract infection, 4 or more urinary tract infections in the preceding year,
incontinence of neurologic or functional origin, prior incontinence or urethral surgery,
significant medical conditions of the genitourinary tract, pregnancy, and medical conditions
such as type 1 diabetes, type 2 diabetes requiring medical therapy, uncontrolled hypertension,
and history of coronary heart disease. The study was approved by the institutional review board
at each site and written consent was obtained from all participants before enrollment.

Measures
FI was defined as monthly or more frequent loss of mucus, liquid, or solid stool. The question
used to ascertain FI was “during the past 3 months, how often did you experience any of the
following unexpected or accidental bowel leakage, even a small amount?” The levels of
response for gas, mucus, liquid bowel movement, or solid bowel movement were: “never,”
“less than monthly,” “monthly (once or more each month),” “weekly (≥ 1 each week),” or

Markland et al. Page 2

Am J Obstet Gynecol. Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



“daily (≥ 1 each day).” Although this is similar to the validated FI Severity Index, this scale
uses different categories of frequency of stool loss.22

The Block Food Frequency Questionnaire (FFQ) is a 110-item self-administered questionnaire
validated for the estimation of usual and customary intake of nutrients and food groups in
women.23 It takes 30-40 minutes to complete. Women recorded how many times per day,
week, or month they consumed specific food items and the approximate serving size with
pictures provided to enhance accuracy of quantification on serving size. Verbal instruction was
provided by registered dietitians on completion of the FFQ. Completed FFQs were sent to
Berkley Nutrition Services (Berkley, CA) for data scanning and analysis.24 A complete
nutrient analysis including macronutrients and micronutrients was provided. Additional
categories were determined for total fat, dietary cholesterol, protein, carbohydrates, and dietary
fiber based on the distribution of the values for each specific nutrient. Specifically, fiber intake
was defined as: low (≤ 10 g/day), moderate (11-25 g/day), or high (> 25 g/day). To better
characterize sources of dietary fiber, fiber from vegetables and fruit, beans, and grains were
analyzed separately.

Possible predictor variables for FI were identified a priori for this secondary analysis.
Demographic characteristics and medical, behavioral, and incontinence histories were
ascertained using self-reported questionnaires. BMI was calculated with measured weight in
kilograms and height in meters squared (kg/m2). Participants reported hypertension, stroke,
diabetes, and frequency of taking supplemental fiber for bowel movements. Obstetric and
gynecologic variables included self-reported parity and prior hysterectomy and surgery.

UI episodes were self-reported on a 7-day voiding diary with each incontinent episode
classified by clinical type (urge, stress, other).25,26 Incontinence type was then classified
during analysis as stress only; stress predominant (stress episodes comprised at least 2/3 of
total); urge only; urge predominant (urge episodes comprised at least 2/3 of total); or mixed
(if at least 2 types were reported but no type comprised at least 2/3 of the total). A modified
Sandvik Severity Index was used to describe urine leakage as: “slight,” “moderate,” “severe,”
or “very severe.”27 The American Urologic Association (AUA) symptom index score has 7
questions related to lower urinary tract symptoms (LUTS) and has been validated for use in
women.28 Scores range from 0-35, where higher scores represent more symptoms. Categories
are defined as mild (score 0-7), moderate (score, 8-19), or severe (score, 20-35). UI-specific
quality-of-life and burden were assessed with the Incontinence Impact Questionnaire (IIQ) and
the Urogenital Distress Inventory (UDI).29 Higher scores on the IIQ and the UDI represent
greater impact and symptom burden, respectively. Health-related quality-of-life was measured
using the Medical Outcomes Study Short Form 36.30 The Beck Depression Inventory (BDI)
was used to measure self-reported depressive symptoms. It is a 21-item questionnaire that is
scored from 0-63, with higher scores reflecting greater depressive symptoms.31

Data analysis
We compared overweight/obese women with UI to overweight/obese women with UI and
monthly FI with regard to selected factors using means or frequency distributions. To determine
significant differences between the 2 groups, we used analysis of variance for normally
distributed continuous variables, ranked analysis of variance for nonnormally distributed
continuous variables, and χ2 tests for categorical variables. We used multivariable logistic
regression to evaluate bivariate associations of those factors with any FI. A significance level
of < 0.1 was used to select potential factors to include in the initial multivariable logistic
regression model in which monthly FI was the dependent variable. The initial multivariable
analysis included: age; race; BMI (1-U scale); AUA symptom index (10-U scale); BDI (10-U
scale); total fat, cholesterol, and protein; and low fiber intake (< 10 g/day). Age was retained
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in the final multivariable model because of the possible impact of age as a confounder for FI.
All analyses were performed using software (SAS Version 9.1; SAS Institute, Inc, Cary, NC).

Results
Overweight and obese women with UI participating in the PRIDE study (n = 336) had a mean
age (± SD) of 53 ± 10 years, weighed 95 ± 16 kg, and 19% were African American. The
prevalence of monthly or greater FI was 16%. Liquid stool incontinence was the most common
type of incontinence reported by the women (Figure 1).

Women with FI (n = 55) were more likely to have lower weight (P = .01), more severe UI (P
= .01), increased AUA symptom score (more LUTS; P < .001), greater impact on the mental
component of the Short Form 36 score (worse functioning; P = .001), and higher BDI score
(more depressive symptoms; P = .009) (Table 1). There were no differences between groups
in mean BMI, medical conditions (diabetes and hypertension), obstetric or gynecologic history,
or scores on UI-specific impact measures (UDI and IIQ). In addition, no differences were seen
by type of UI (stress, urge, or mixed) among women with or without FI.

Dietary intake from FFQ was compared between the women with and without FI (Table 2).
When fiber intake was categorized as high (≥ 25 g/day), moderate (10-25 g/day), and low (≤
10 g/day), low dietary fiber intake was the only dietary factor that was significantly different
(P = .01) among the women with FI. Categorization of dietary intake of cholesterol, protein,
or fat did not result in any significant differences among women with FI. No significant
differences (P > .05) were seen in specific dietary types of fiber, such as vegetable/fruit fiber,
fiber from beans, or fiber from grains. A higher proportion of women had a low level of fiber
intake (≤ 10 g/day) for each specific type of FI: mucus (P = .03), liquid (P = .15), and solid
(P = .09) stool incontinence (Figure 1).

All variables that were associated with FI (P < .1) (Table 1) in univariate analyses were included
in a multivariable model comparing women reporting monthly or greater FI with no FI (Table
3). Factors independently associated with monthly or greater FI were low fiber intake (odds
ratio [OR], 2.6; 95% confidence interval [CI], 1.3-5.4), higher depression symptoms on the
BDI (OR, 2.1 per 10-point increase in score; 95% CI, 1.3-3.5), and increased LUTS on the
AUA symptom score (OR, 1.9 per 10-point increase in score; 95% CI, 1.1-3.3). Increasing
BMI was marginally protective for FI in our population (OR, 0.9 per 1 kg/m2; 95% CI, 0.9-1.0).
Age, parity, and prior hysterectomy were not independent predictors for FI in this study. No
associations with other dietary variables were seen among the women with and without FI.

Comment
The prevalence of FI in overweight and obese women (16%) in this study is higher than that
seen in population-based epidemiologic studies (4-7%),1,2,4,6,9 but similar to studies
including women with combined UI and FI (9-16%)32,33 and among morbidly obese women
undergoing bariatric surgery (17%).34

Overweight and obese women with FI were more likely to have a lower dietary intake of fiber
than women without FI. This study shows an independent association between dietary intake
recorded on a FFQ with FI. In a case-control study among 39 adults with FI and age- and sex-
matched continent control subjects, no differences in dietary intake of fiber recorded on an 8-
day food diary were observed.20 This finding may be a result of reporting differences on a
food diary vs the use of a FFQ. However, others have found that nutrition estimates from FFQ
and short-term dietary recall are similar.35
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Intake of dietary fiber is modifiable, suggesting that a dietary program of higher fiber intake
may be a treatment option for FI. Because dietary fiber may improve FI by increasing stool
weight and improving stool consistency, recommending dietary fiber intake may improve FI.
36

We observed several risk factors for FI in our cohort of overweight and obese women that are
similar to those found in studies that included both normal-weight and obese women,4,9
including depressive symptoms, increased urinary tract symptoms, and incontinence
symptoms. FI and depressive symptoms have been linked in other studies, but more information
is needed to determine a causal relationship.5,9 Among women in a clinical intervention trial
for stress UI, the co-occurrence of FI was associated with increased UI symptoms.33 We found
that increased scores on the AUA symptom index were associated with FI; however, we did
not find an association between UI symptom burden on the IIQ or the UDI and FI in
multivariable analysis. In contrast to population-based studies on FI, we did not find an
independent association of age, parity, or other comorbid conditions such as chronic obstructive
pulmonary disease and stroke with FI, although these chronic conditions were rare in our study
population.4,5,9

Although we found that BMI was weakly protective for FI, population-based studies have
observed that BMI is an independent risk factor for FI.15,34 Our different findings may be
because all women in our study were overweight or obese, with no normal-weight control
group. Because obesity is a preventable and modifiable condition, the prospect of improved
FI may help motivate women to undertake difficult lifestyle and dietary changes. FI is a
multifactorial condition that may result from anatomic factors related to the pelvic floor and
anal sphincters, sensory factors in the perception of defecation, and functional factors related
to stool consistency. Conditions that cause increased abdominal pressure (obesity), increased
intestinal motility or loose stool (diabetes and dietary intake), and sphincter or pelvic floor
weakness from an anatomic defect or nerve damage (obstetric injury and diabetes) may all
contribute to FI, as do other pelvic floor disorders.37 When looking further at subgroup analysis
(data not shown), no significant differences were found for low fiber intake (≤ 10 g/day) and
BMI categories (overweight 25 to < 30, obese 30 to < 40, and morbidly obese ≥ 40). Further
data are needed among women with FI who have varying degrees of obesity.

Our study had several limitations that should be considered when interpreting the results. First,
the study is cross-sectional and thus cannot determine causal associations. Second, fiber intake
on the FFQ was defined by self-report, which may have underestimated and overestimated
intake and introduced recall basis for the frequency of specific types of food for women with
FI. Third, we defined FI to include incontinence of mucus stool, which inflates our observed
FI prevalence. However, scales that measure severity of FI usually include incontinence of
mucus as part of the total score.22 No data were collected on the presence of irritable bowel
syndrome, which may also play a role on the existence and impact of FI in these women. Also,
overweight and obese women with more severe UI, a risk factor for FI, may have been more
motivated to participate in a weight-loss study because of a larger symptom burden, thus
introducing a participation bias. Finally, the participants in the study were generally healthy,
community-dwelling volunteers enrolled in a randomized clinical trial, which may limit the
generalizability of our findings.

In summary, FI affected more than 15% of overweight and obese women with UI in the PRIDE
trial. Thus, FI is more common than most medical conditions. Because rates of dual
incontinence are high in this population, women with UI should be asked about symptoms of
FI. Because dietary fiber intake is a modifiable risk factor for FI, women should also be asked
about dietary fiber intake and may be encouraged to increase fiber to the recommended daily
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allowance (20-25 g/day). Future studies are needed to evaluate the impact of dietary
modification on FI in overweight and obese women.
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FIGURE 1. Prevalence of fecal incontinence by type and fiber intake
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TABLE 3
Factors associated with fecal incontinence

Factor OR 95% CI P value

Age/5 y 1.1 0.9-1.2 .44

BMI/1 kg/m2 0.9 0.9-1.0 .01

AUA symptom index 1.9 1.1-3.3 .03

Beck Depression Inventory score/10 U 2.1 1.3-3.5 .003

Low fiber (≤ 10 g/day) 2.6 1.3-5.4 .008

AUA, American Urologic Association; BMI, body mass index; CI, confidence interval; OR, odds ratio.
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