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Abstract
Introduction/hypothesis—To estimate the effect of weight loss on fecal incontinence (FI)
severity among overweight and obese women with urinary incontinence, we analyzed data from
women randomized to a weight loss intervention or control condition.
Methods—The modified Fecal Incontinence Severity Index (FISI) was administered at 6, 12, and
18 months in 338 women. Repeated measures analyses identified factors associated with improved
FISI scores among women with baseline scores >0.
Results—FISI scores improved in 45 (13%) across all time points among the 291 women (87%)
completing the trial. Improved scores were associated with a one-point lower urinary tract
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symptoms (LUTS) score, p<0.01. Improved liquid stool FI frequency was associated with ≥5 kg
weight loss (p=0.001), 10-g increase in fiber intake (p=0.05), and decreased LUTS (p=0.003).
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Conclusions—FI severity improved with weight loss. Women with liquid stool FI losing at least
5 kg and/or increased dietary fiber intake had improved FI frequency.
Keywords
Fecal incontinence; Female; Food frequency questionnaire; Obesity; Urinary incontinence; Weight
loss

Introduction
Fecal incontinence (FI) is a common condition occurring in 2–15% of the US population
and often presents with other pelvic floor disorders in women [1–4]. Over 50% of American
women are overweight [body mass index (BMI) 25 to 30 kg/m2] or obese (BMI ≥30 kg/m2),
and the prevalence of obesity is increasing by almost 6% per year [5, 6]. In population-based
observational studies, FI is reported to be approximately 50% more prevalent in obese
compared to normal weight women [7–10]. Other potential risk factors for FI in women
include: age, parity, mode of delivery, impaired mobility, comorbid diseases, and loose or
watery stool consistency [7, 8, 11, 12].
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Several studies in overweight and obese women with urinary incontinence indicate that a
modest 7–8% reduction in weight can improve urinary incontinence frequency [13–17]. A
recent trial demonstrated that women who underwent bariatric weight loss surgery had
improvements in urinary, as well as FI frequency and severity [18]. More data are needed,
however, to determine whether more modest weight loss with changes in diet and exercise
may result in FI improvement.
In the baseline analysis of a randomized clinical trial that evaluated the effects of a weight
loss program in overweight and obese women with urinary incontinence [16], we found that
women with only solid or liquid stool FI had lower dietary intake of fiber than women with
urinary incontinence alone [19]. The objective of this planned secondary analysis was to
evaluate the long-term effects (18 months) of a 6-month weight loss intervention, focusing
specifically on dietary intake, on FI severity and to identify risk factors associated with
improvements in FI severity and frequency in a cohort of obese and overweight women with
urinary incontinence.

Methods
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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
urinary incontinence in overweight and obese women [16]. This study was IRB approved at
the two clinical sites, Brown University, Providence, RI and the University of Alabama at
Birmingham, Birmingham, AL and the data coordinating center at the University of
California at San Francisco, CA. In brief, the 18-month study consisted of a 6-month weight
loss program, followed by a 12-month weight management program (intervention) or a
structured educational program (control). Women were recruited through newspaper and
television advertisements, and flyers, as well as through clinics, at both participating sites.
Written informed consent was obtained.
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Women at least 30 years of age with a BMI of 25–50 kg/m2 who reported ten or more
urinary incontinent episodes on a 7-day voiding diary at baseline were eligible for the study.
Selected exclusion criteria included the current use of medications for incontinence or
weight loss within the previous month, urinary tract infection, four or more urinary tract
infections in the preceding year, incontinence of neurological or functional origin, prior antiincontinence 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. Prior medical
therapy for incontinence or obesity, including behavioral treatments, did not affect
eligibility. This planned secondary cohort data analysis included the women who were
randomized at baseline (n= 338) and completed the 18-month study (n=291, 86%).
Dependent variable
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The modified Fecal Incontinence Severity Index (FISI) was administered at 6, 12, and 18
months. 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 (once or more each week),” or “daily (once or more each day).” This question is
similar to the validated FISI, but the FISI uses finer categories of frequency of stool loss
with categories for “once per week” and “two or more times per week” [20]. When we
combined categories of the FISI to match our data, the lower patient-weighted scores based
on stool consistency and frequency from the original scale were used. Scores ranged from 0
to 42 on the modified FISI, with higher scores representing greater symptom severity.
Improvement in FI severity was calculated by subtracting the modified FISI scores at 6, 12,
and 18 months from the baseline scores. Scores >0 were considered, “improved.” Data from
the modified FISI were also used to ascertain types of FI and categorized as mucus, gas,
liquid, and solid stool.
Independent variables
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Possible predictor variables for FI severity were identified a priori for this secondary
analysis. Demographic characteristics and medical, behavioral, and incontinence histories
were ascertained using self-reported questionnaires at baseline. Participants reported
constipation frequency (monthly or less compared to weekly/daily) and alcohol use.
Obstetrical and gynecological variables included self-reported menopausal status, prior
hysterectomy, and surgery for urinary incontinence. Weight in kilograms at baseline and the
amount of weight lost in kilograms at 6, 12, and 18 months were recorded. For each time
point, BMI was calculated with measured weight in kilograms and height in meters squared
(kg/m2).
Other potential predictors of improvement in FI severity were urinary incontinence and
impact, as measured by a 7-day voiding diary [21], lower urinary tract symptoms and
distress, as measured by the American Urologic Association (AUA) Symptom Index [22],
Urogenital Distress Index, and the Incontinence Impact Questionnaire [23]. Higher scores on
the AUA Symptom Index, the Incontinence Impact Questionnaire (IIQ), and the Urogenital
Distress Index (UDI) represent greater symptoms, impact, and symptom burden,
respectively.
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 [24, 25]. Women recorded how many times per day, week, or month
they consumed specific food items and the approximate serving size with pictures provided
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to enhance accuracy of quantification on serving size. Verbal instruction was provided by
registered dietitians on completion of the FFQ. The FFQ was completed at baseline, 6, 12,
and 18 months. A complete nutrient analysis, including macro- and micronutrients was
provided. Additional categories were determined for total caloric intake (in kilocalories) and
total fat, dietary cholesterol, protein, carbohydrates, and dietary fiber based on the
distribution of the values for each specific nutrient.
Data analysis
The effect of the intervention was evaluated in women with any level of FI severity
(including gas, liquid, solid, or mucus stool) at baseline (n=163) controlling for
randomization group. Finding no difference in FI improvement of the weight loss
intervention group in comparison to the control group, the data were analyzed as a follow-up
cohort and not a randomized controlled trial. Subjects with only urinary incontinence or with
no improvement in FI were compared to subjects with urinary incontinence and improved FI
severity on the modified FISI at 6, 12, and 18 months on selected characteristics using
means or frequency distributions.
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To determine significant differences between these two groups, ANOVA was used for
normally distributed continuous variables, ranked ANOVA for non-normally distributed
continuous variables, and chi-square tests for categorical variables. Repeated measures
generalized linear regression models were used to evaluate bivariate associations of those
factors with improvement in modified FISI scores among women with FISI Scores >0.
Race/ethnicity was retained in the multivariable models, despite not being a significant
univariate factor. The final multivariable analysis included: age, race, baseline weight and
change in weight (loss of 5 kg), total number of leaks on the 7-day bladder diary (decrease
of seven leaks per week from baseline reported), AUA Symptom Index (decrease in 1 unit
scale of the score from baseline), and a 10 g/day increase intake of fiber from baseline.
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As liquid stool loss was the most common type of FI at baseline and the most common type
found in the USA [2], women with liquid stool loss were analyzed separately. In a
proportional odds repeated measures regression analysis that allowed for the five-part
ordinal outcome (responses were “never,” “> monthly,” “monthly,” “weekly,” or “daily”) on
the question to ascertain liquid FI frequency, the same variables (age, race, baseline and
change in weight, bladder diary leaks, AUA Symptom Index scores, and fiber intake) were
evaluated for any level of improvement in liquid stool FI frequency among women with
FISI scores >0. Age and bladder leaks on a 7-day diary were retained in the final
multivariable models due to the possible impact of age and urinary incontinence severity as
confounders for FI. All multivariable analyses were adjusted for clinic site and account for
clustering within the intervention groups. All analyses were performed using SAS Version
9.1 (Cary, NC).

Results
Overweight and obese women with urinary incontinence participating in the PRIDE study
(n=291/336, 87%) had the following values at baseline: mean age (±standard deviation)
53±10 years, BMI 34±6 kg/m2, weight 93±15 kg, and 78% were non-Hispanic Whites (19%
African Americans). From the FISI category types (solid, liquid, mucus, or gas leakage), the
prevalence of at least monthly or more frequent solid or liquid stool FI at baseline was 16%
(n= 55). Forty-four percent (n=148) experienced gas leakage (these groups are not mutually
exclusive). Despite no statistical differences in the improvement of FI types or FISI scores
from the weight loss intervention in comparison to the control group, FI severity (from the
FISI scores) improved overall in 13% (n=40) at 6 months, 10% (n=30) at 12 months, and
11% (n=33) of the women at 18 months, for a combined FI severity improvement of 13%
Int Urogynecol J. Author manuscript; available in PMC 2011 October 31.
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(n=45) across all time points. Of the 163 women with modified FISI scores >0 at baseline,
an improved frequency (more frequent to less frequent) of gas leakage occurred in 48%,
mucus leakage improved in 15%, solid stool leakage improved in 14%, and liquid FI
improved in 26% across all visits.
Table 1 shows the data for the women with improved FI severity from the modified FISI
scores at 18 months compared to women without FI improvement. No significant
differences in any variables were seen at 6 or 12 months (data not shown) in comparison to
the 18-month data. Women with improved FI severity at 18 months (n=33, Table 1) were
more likely to have a lower weight at baseline (p=0.004) and a lower baseline BMI (p=0.02)
at baseline. There were no differences between groups in obstetrical or gynecologic history,
or scores on urinary incontinence-specific distress or impact measures (UDI and IIQ).
Additionally, no differences were seen by the type of urinary incontinence (stress, urge, or
mixed incontinence) among women with or without improvements in FI severity.
Dietary intake data from food frequency questionnaires were compared for the women with
and without improvements in FI severity (data not shown). No significant differences
(p>0.05) were seen in specific dietary intake of fat, saturated fat, cholesterol, protein,
carbohydrates, or fiber at baseline, or the change in intake at 18 months in women with and
without improved FI severity. In addition, the total caloric intake at baseline or after 18
months did not differ in women with or without improvements in FI severity.
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All variables associated with improved FI severity at 18 months (p<0.2; Table 1) in
univariate analyses were included in a multivariable model comparing women with
improvements in FI severity with those without any improvement (only among women with
FISI scores >0). Only one factor was independently associated with improved FI severity
from the modified FISI scores (p≤0.01) across all visits (Table 2): a one-point lower AUA
Symptom Index score from baseline (0.2 point reduction).
Factors independently associated with improvement in the frequency of liquid FI across all
visits (Table 3) were: 5 kg weight loss from baseline [odds ratio (OR) 1.2, 95% confidence
interval (CI) 1.1, 1.4], 10-g increase in dietary fiber intake from baseline (OR 1.2, 95% CI
1.0, 1.4), and decreased lower urinary tract symptoms from baseline (OR 1.1, 95% CI 1.0,
1.1). Age, baseline urinary incontinence severity or change in urinary incontinence
frequency, number of medications used, prior incontinence treatment, and menopausal status
were not independent predictors for FI improvement in this study. No associations with
other dietary variables were seen among the women with FI improvement compared to
women without improved FI.
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Comment
Overweight and obese women with urinary and fecal incontinence who completed a weight
loss intervention program had an improvement of 13% overall in FI severity and frequency.
In a subgroup of women with the most common type of FI, liquid stool incontinence,
potentially modifiable factors for improvement in FI frequency were at least 5-kg weight
loss and at least a 10-g increase in dietary fiber intake per day.
Overweight and obese women have an increased number of pelvic floor disorders, including
urinary and FI, in comparison to normal weight women [9, 16, 18, 26]. Nonsurgical and
surgical weight loss strategies reduce the frequency of urinary incontinence episodes, but
less is known about the impact of weight loss treatments on FI improvement [13, 16, 18].
Cohort studies done in obese women undergoing surgical weight loss interventions, such as
gastric bypass, report a decrease in FI to solid and liquid stool from 19% to 9% at 12
months, a 10% relative improvement rate [18]. Despite the modest weight loss seen in this
Int Urogynecol J. Author manuscript; available in PMC 2011 October 31.
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nonsurgical weight loss trial (7.8 kg) and the lack of any differences between the
intervention and the control group, we found that 13% have improvements in FI severity.
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FI is a multifactorial condition that may be caused by increased abdominal pressure
(obesity), increased intestinal motility or loose stool (dietary intake and medications), and
sphincter or pelvic floor weakness from an anatomic defect or nerve damage (obstetrical
injury and neuropathy) [27]. Since obesity is a modifiable condition, the prospect of an
improved FI may help motivate women to undertake difficult lifestyle and dietary changes.
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From the baseline analysis of this cohort of overweight and obese women with FI, we found
that women with FI were more likely to have a lower dietary intake of fiber than women
without FI [19]. Because diet and exercise are two potential lifestyle modifications that can
improve weight loss and incontinence, further evaluation of the dietary intervention on
improving FI is important for understanding potential mechanisms of FI treatment. Although
overall caloric consumption and other macronutrients such as carbohydrates, protein, fat,
and cholesterol intake improved in women enrolled in this weight loss intervention program
at 18 months, only the increased intake of fiber (by 10 g/day) improved the frequency of
liquid stool FI. This is an important finding for two reasons. First, we can inform obese and
overweight women of specific targets to achieve in weight loss that may translate into
improved FI. Second, since dietary fiber may improve FI by increasing stool weight and
improving stool consistency [28], recommending a 10-g/day increase in dietary fiber intake
may improve FI.
While we found that BMI was weakly protective for FI on the baseline analysis of this
cohort, we also found that a lower baseline weight was independently associated with
improved liquid FI frequency at 18 months in this study [19]. This specific finding may be
difficult to interpret since all women in our study were overweight or obese, with no normal
weight control group. It is also possible that women with a lower baseline weight were able
to achieve dietary and weight loss goals faster than the women with a higher baseline
weight, thus having a faster improvement in FI severity at 18 months.
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We observed factors that impacted improvement in FI severity and frequency in our cohort
of overweight and obese women that are similar to those found in studies that included both
normal weight and obese women [7, 8]. For both improvement in FI severity and frequency,
we found that decreased urinary tract symptoms were associated with improved FI severity
and less frequent liquid stool FI frequency even after controlling for improvements in
urinary incontinence frequency on a 7-day bladder diary. Although these findings were
statistically significant, the clinical implications of a 0.2 change in modified FISI scores with
improved lower urinary tract symptoms as measured by a one-point decline in the AUA
symptoms index score may not be clinically relevant [22].
Our study had several limitations that should be considered when interpreting the results.
First, the study was a subgroup analysis of a randomized controlled trial and may not have
been adequately powered to detect statistically significant differences in obese women with
FI who enrolled in a trial to test the effects of a weight loss intervention program on urinary
incontinence. The ability to detect significant variables in the multivariable models that
impact a change in the FISI scores is limited by our sample size and may not represent a
clinically meaningful important difference. Second, fiber intake on the food frequency
questionnaire was defined by self-report which may have under- and overestimated intake
and introduced recall basis for the frequency of specific types of food for women with FI.
However, others have found that nutrition estimates from food frequency questionnaires and
short-term dietary recall are similar [24, 25]. Third, the modified FISI score measures the
severity of liquid and solid stool incontinence, in addition to flatal incontinence and mucus
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incontinence, which may inflate the improvements seen in FI severity in this study.
However, scales that measure severity of FI usually include incontinence of flatus and
mucus as part of the total score [29]. Although we present a “modified” FISI score in this
analysis, the data on improved FI severity (any score change based on FI frequencies of
monthly, weekly, and daily; not stool type) should not be affected by the modification. No
data were collected on the presence of irritable bowel syndrome, which may also play a role
on FI improvement in these women. Also, overweight and obese women with more severe
urinary incontinence, a risk factor for FI, may have been more motivated to participate in a
weight loss study due 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 severity and frequency improved 18 months after a weight loss intervention
program in overweight and obese women with urinary incontinence in the PRIDE trial. The
health benefits achieved with weight reduction and increased dietary fiber intake may also
improve FI severity. Although this trial was not powered to show an improvement in FI,
future studies are needed to evaluate the impact of weight loss and dietary modification in
overweight and obese women with FI.
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Distribution of sociodemographic and medical characteristics comparing overweight and obese women with
urinary incontinence who had improved fecal incontinence severity and those without improved FI severity in
PRIDE at 18 months
Characteristic

No FI or no improvement in FI severitya

Improvement in FI severitya

Total sample size, n=291

258 (89)

33 (11)

Age at baseline (years)

53 (±10)

55 (±10)

0.12

White race/ethnicity

199 (77)

28 (85)

0.31

Treatment group

p value

0.14

Control

77 (30)

14 (42)

Intervention

181 (70)

19 (58)

BMI at baseline

(kg/m2)

37 (±6)

34 (±5)

0.02

Change in BMI

(kg/m2)

−2 (±3)

−1 (±2)

0.15

Weight at baseline (kg)

97 (±17)

89 (±14)

0.003

Change in weight (kg)

−5 (±8)

−2 (±6)

0.12

Alcohol use at baseline

174 (67)

20 (61)

0.43

<1 year ago

108 (45)

8 (27)

>1 year ago
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Menopausal status

0.15

132 (55)

22 (73)

Hysterectomy

79 (31)

12 (36)

0.76

Constipation (weekly or daily)

20 (8)

7 (21)

0.16

Urinary incontinence

0.54

Stress only

11 (4)

3 (9)

Mixed, stress predominant

41 (16)

7 (21)

Urge only

34 (13)

3 (9)

Mixed, urge predominant

85 (33)

8 (24)

Mixed, no predominant type

87 (34)

12 (36)

Prior urinary incontinence treatment

50 (19)

11 (33)

0.16

Urinary distress inventory (total score at baseline)

164 (±53)

166 (±48)

0.79

AUA Symptom Index at baseline

10 (±5)

11 (±6)

0.51

Change in AUA Symptom Index score

−4 (±5)

−5 (±5)

0.51

NIH-PA Author Manuscript

All data presented as n (%) and mean (standard deviation)
FI fecal incontinence, FISI Fecal Incontinence Severity Index, BMI body mass index, AUA American Urologic Association
a

Fecal incontinence severity as measured with the modified Fecal Incontinence Severity Index scores; lower scores indicate improved FI severity,
whereas no change or a higher score represents no improvement in FI severity

Int Urogynecol J. Author manuscript; available in PMC 2011 October 31.

Markland et al.

Page 10

Table 2
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Repeated measures generalized linear model of factors independently associated with improved fecal
incontinence severity among overweight and obese women with urinary incontinence across all visits
Women with FISI scores >0 at baseline, n=163
Model variable

Beta (95% confidence interval)a

p value

Visit

0.63 (−1.14 to −0.12)

0.02

Clinic

0.45 (−0.87–1.76)

0.51

Age (5 years increments)

0.17 (−0.20–0.55)

0.37

White race/ethnicity

−0.95 (−3.11–1.20)

0.39

Baseline weight (kg)

0.21 (−0.01–0.44)

0.07

Change in weight from baseline(kg)

−0.28 (−0.73–0.17)

0.22

Urinary incontinent episodes at baseline

−0.17 (−0.50–0.17)

0.32

Increased fiber intake from baseline (10 g/day)

0.15 (−0.89–0.58)

0.68

Decreased AUA symptom index score from baseline

−0.20 (−0.33 to −0.06)

0.004

FISI Fecal Incontinence Severity Index, AUA American Urologic Association
a

NIH-PA Author Manuscript

Estimates are adjusted for clinic site and account for clustering within intervention groups
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Table 3
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Proportional odds repeated measures regression analysis of factors independently associated with decreases in
liquid fecal incontinence frequency among overweight and obese women with urinary incontinence across all
visits
Women with FISI Scores >0 at baseline, n=163
Model variable

OR (95% confidence interval)a

p value

Visit

1.15 (0.97–1.37)

0.11

Clinic

0.92 (0.49–1.76)

0.81

Age (5 years increments)

0.98 (0.86–1.12)

0.75

White race/ethnicity

0.63 (0.31–1.28)

0.20

Baseline weight (kg)

1.00 (0.93–1.07)

0.97

Change in weight from baseline (kg)

1.23 (1.08–1.40)

0.001

Urinary incontinent episodes at baseline

1.00 (0.99–1.01)

0.65

Increased fiber intake from baseline (10 g/day)

1.18 (1.00–1.40)

0.05

Decreased AUA symptom index score from baseline

1.07 (1.02–1.08)

0.004

a

ORs are adjusted for clinic site and account for clustering within intervention groups
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FISI Fecal Incontinence Severity Index, AUA American Urologic Association, OR odds ratio
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