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Abstract
Introduction and hypothesis We compared the prevalence of
fecal incontinence between constipated and nonconstipated
women and correlated its prevalence with the number of
Rome III constipation symptoms.
Methods We performed a cross-sectional survey to evaluate
the prevalence of fecal incontinence and constipation among
women who presented to two gynecologic clinics for routine
care over a 24-month period. Fecal incontinence was de-
fined as loss of well-formed and/or loose stool beyond the
patient’s control that occurred at least once in the last 4
weeks, was bothersome, had been present for the past 3 or
more months, and had affected the person’s activities, rela-
tionships, or feelings. Constipation was diagnosed using the
Rome III criteria. Our study was exempt from institutional
review board approval because it was a survey and did not
ask for information that could be used to identify the
participant.
Results Mean age of the 2,319 participants was 50.1 ±
15 years and mean body mass index (BMI) was 28.7 ± 7.
Seven hundred and twenty-five (31 %) women had consti-
pation, and 233 (10 %) had fecal incontinence. One hundred

and one (43 %) incontinent women had coexisting consti-
pation. Logistic regression analysis identified white race
(p0 .013), menopause (p0 .010), and constipation (p0 .004)
as risk factors for fecal incontinence. After controlling for
these risk factors, constipated women were more likely to
have fecal incontinence than nonconstipated women [rela-
tive risk (RR) 1.60, 95 % confidence interval (CI) 1.26–
2.05]. In addition, the prevalence of fecal incontinence was
strongly associated with the number of Rome III constipa-
tion symptoms (p<.001).
Conclusion Constipation is an important risk factor for fecal
incontinence.

Keywords Relationship . Fecal incontinence . Constipation

Introduction

Fecal incontinence (FI) is a physically and psychologically
disabling condition with major social implications for the
affected individual. It is present in about 2–17 % of all
individuals, with a disproportionately higher prevalence
among women, the elderly, and personal care facility resi-
dents [1, 2]. A major reason why FI can have such a
debilitating effect is that its exact cause(s) is often unknown,
which makes this condition less amenable to effective treat-
ment. For example, anal sphincter tear and pelvic floor
injury sustained during vaginal delivery are widely believed
to be the major cause of FI in women [3]. However, neither
surgical nor nonsurgical treatment designed to correct or
compensate for these injuries have been very effective in
alleviating this condition [4–8].

One approach to improving therapeutic outcome is to iden-
tify potential treatable conditions that either precipitate or
exacerbate FI. One such condition is constipation, which has
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been cited as a risk factor for FI [9]. However, the relationship
between constipation and FI among women is unclear. Studies
associating these conditions often focus on high-risk groups,
such as personal care home residents, whereas the few inves-
tigators that surveyed persons living in the community used
study designs that overestimate the prevalence of FI by in-
cluding individuals with transient gastrointestinal conditions,
involuntary fecal loss that does not affect the person’s daily
activity or quality of life (QoL), and other known causes of
incontinence such as irritable bowel syndrome (IBS) [10–12].
We conducted this study to increase our understanding of the
relationship between FI and constipation. Our first aim was to
compare the prevalence of FI between constipated and non-
constipated women. Our second aim was to correlate the
prevalence of FI with the number of constipation symptoms
described in the Rome III criteria [13]. Identifying a frequently
treatable risk factor that either precipitates or exacerbates FI is
an important first step toward alleviating the adverse effects of
this frequently devastating condition.

Materials and methods

This cross-sectional study was conducted at the outpatient
gynecologic clinics of West Virginia University and East
Carolina University Schools of Medicine. The Institutional
Review Board at each site reviewed our study and conclud-
ed that the survey qualified for exempt status, as it was a
questionnaire and did not ask for information that could be
used to identify the participant. The study was performed to
determine the prevalence of FI and constipation among
women who presented to the study sites for routine gyne-
cologic care over a 24-month period. Our clinic staff invited
these women to complete our anonymous survey in the
waiting room and deposit the completed form in a sealed
box. Each was reminded not to fill out the form again if she
had already completed the survey during a previous visit.
Women unable to read English, were taking antidiarrheal
medications, had delivered within the preceding 12 months,
or were referred to urogynecologic clinic; who had pelvic
radiation, IBS, celiac disease, or inflammatory bowel dis-
eases; or who did not complete the survey were excluded.
The 5-page questionnaire asked for demographic informa-
tion, past obstetrical history, specific medical conditions,
previous surgical procedures, prior pelvic radiation, current
medications, menopausal status, and bowel symptoms.

The prevalence of FI was surveyed using four of the
validated questions proposed by Barber and Vaizey [14,
15] (Table 1). FI was defined as loss of well-formed and/
or loose stool beyond the individual’s control and had been
present for the past 3 or more months, had occurred at least
once in the last 4 weeks, was bothersome, and had affected
activities, relationships, or feelings.

Constipation and IBS were diagnosed using the Rome III
criteria [13]. The diagnosis of constipation required the pres-
ence of at least two of the following six symptoms in ≥25% of
bowel movements. These symptoms include straining, sensa-
tion of incomplete evacuation, and sensation of anorectal ob-
struction/blockage during bowel movements; using manual
maneuvers to facilitate bowel movements; having lumpy or
hard stools and fewer than three bowel movements per week.
These symptomsmust have been present for the past 3 months,
with onset at least 6 months prior to diagnosis plus the absence
of IBS. In addition, loose stools were rarely present without
using a laxative. IBS was diagnosed by recurrent abdominal
pain or discomfort, which occurred at least 3 days per month
within the last 3 months, with onset ≥6 months prior to diag-
nosis. This pain or discomfort must be associated with at least
two of the following three symptoms: Improvement in abdom-
inal pain or discomfort with bowel movement, onset of pain or
discomfort associated with a change in frequency of stool, and
onset of pain or discomfort associated with a change in form
(appearance) of stool.

A previous study found that approximately 26 % of
women attending gynecologic clinics for routine care had
FI and 25 % had constipation [12]. Assuming that the
prevalence of FI is 10 % higher in constipated than non-
constipated women (31 % vs. 21 %), sample size analysis
showed that 321 participants would be needed in each group
to provide 80 % power to detect this difference with 0.05
significance. If we further assume that the prevalence of
constipation among of our participants is also 25 %, then a
sample size of 1,200 women would provide 325 constipated
and 875 nonconstipated women.

Statistical analysis was performed using JMP statistical
software, version 8 (SAS Institute, Cary, NC, USA). Cate-
gorical data were analyzed for significance using the chi-
square test or Fischer’s exact test, as appropriate. Logistic
regression was used to assess the significance of risk factors
while controlling for other conditions.

Results

Two thousand five hundred and eighty-two women completed
our survey. Approximately half of the participants came from
each of the two sites. Two hundred and sixty-three (10 %)
were excluded, comprising 15.6 % who did not complete the
survey, 218 (8 %) with IBS, 6.2 % with inflammatory bowel
disease, and 24 (1%) who had given birth within the past year.
The age of the remaining 2,319 women ranged from 16 to
94 years, with a mean of 50.1 ± 15. Their average BMI was
28.7 ± 7. Ethnicity comprised 89 % white, 9 % African
American, and 2 % other. Median parity was two with a range
of 0–14, and 10 % was nulliparous. Among the multiparas,
75 % had vaginal deliveries only.
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Seven hundred and twenty-five (31 %) women had consti-
pation. Within that group, 305 (42 %) had two of the six
symptoms described in Rome III criteria, 210 (29 %) had
three symptoms, 145 (20 %) had four, and 65 (9 %) had five
or six. The most prevalent symptom was straining during
bowel movement, which was present in 31 % of women
surveyed. Two hundred and thirty-three (10 %) of the 2,319
women surveyed had FI. This involuntary loss occurred daily
in 37 (16 %), weekly in 80 (34 %), sometimes in 72 (31 %),
and rarely in 44 (19 %). One hundred and one (43 %) of these
incontinent women had coexisting constipation.

Demographics and characteristics of incontinent and con-
tinent women are detailed in Table 2. The prevalence of FI
was higher in constipated than in nonconstipated women
[101/725 (14 %) vs. 132/1,594 (8 %), p <0.001], whereas
the prevalence of constipation was higher in incontinent
than continent women [101/233 (43 %) vs. 624/2086
(30 %), p <0.001].

Logistic regression analysis identified race (p0 .013) and
menopause (p0 .010) as risk factors for FI. After controlling
for both risk factors, constipated women were more likely to
have FI than were nonconstipated women [relative risk (RR)
1.60, 95 % confidence interval (CI) 1.26−2.05), and the prev-
alence of incontinence was strongly associated with the num-
ber of constipation symptoms described in the Rome III
criteria (p<.001) (Fig. 1).

As the prevalence of FI in our study (10%)was significantly
lower than the estimation used in our sample-size calculation
(26 %), we performed a retrospective analysis and found that
458 constipated and 458 nonconstipated womenwould provide
an 80 % power to detect the 6 % (14 % vs. 8 %) difference in
the prevalence of incontinence, with 0.05 significance.

Conclusion

Our study found that constipated women were more likely to
have FI than their nonconstipated counterparts. In addition, FI
was strongly correlated with the number of constipation symp-
toms described in the Rome III criteria. These findings suggest
that constipation is an important risk factor for FI. Our study
also found that FI and constipation were prevalent among
women attending gynecologic clinics for routine care, and
approximately half of the incontinent women were constipated.

Although they are widely believed to bemutually exclusive
conditions, constipation may sometimes lead to FI. One pos-
sible mechanism is that constipation often produces small
pieces of hard feces, which are more difficult for the individ-
ual to retain than large, bulky stool, especially if the person
had a previous injury or age-related deterioration to the anal
continence mechanisms. A second possible mechanism is that
when a sufficient amount of stool accumulates in the rectum, it
distends the intestinal lumen and relaxes the internal anal
sphincter, resulting in intermittent incontinence while also
allowing liquid stool from the upper intestine to seep past
the fecal bolus, further increasing involuntary loss.

The generally accepted definition of FI does not include
symptom duration. However, the Rome III criteria define func-
tional (idiopathic) FI as uncontrolled passage of fecal material
recurring for at least 3 months [16]. The reason for including
this time frame is to avoid the inclusion of self-limited gastro-
intestinal conditions. Similarly, we included the 3-month dura-
tion in our definition since it is FI, which occurs episodically
over a prolonged period of time that impairs daily function,
places perpetual demands on the individual, and leads to social
stigma and isolation. Also, with increased understanding of its

Table 1 Survey to determine
the prevalence of fecal
incontinence

Questions Response options

1. Do you lose stool beyond your control
if your stool is well formed?

□ No. □ Yes

If yes, how much does it bother you?

□ Not at all, □ Somewhat, □ Moderately, □ Quite a bit.

2. Do you lose stool beyond your control
if your stool is loose?

□ No. □ Yes.

□ If yes, how much does it bother you?

□ Not at all, □ Somewhat, □ Moderately, □ Quite a bit.

3. How often do you lose stool beyond
your control?

□ Never – no episode in the past 4 weeks.

□ Rarely – one episode in the past 4 weeks.

□ Sometimes – more than one episode in the past 4 weeks
but less than one episode a week.

□ Weekly – one or more episode a week but less than
one episode a day.

□ Daily - one or more episodes a day.

4. Have you lost stool beyond your control
for the past 3 or more months?

□ No. □ Yes.

□ If yes, does your loss of stool or fear of loss of stool
affect your activities, relationships, or feelings?

□ No. □ Yes.
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pathophysiology and our diagnostic ability, functional FI is
often difficult to distinguish from involuntary loss due to struc-
tural abnormalities in individual patients. This blurring in dis-
tinction is often caused by the unclear causal relation between
structural abnormalities (such as anal sphincter tear) and incon-
tinence, as these abnormalities may be present in both continent
and incontinent individuals, as well as the heterogeneous nature
of this disorder in that women often exhibit more than one
structural and functional disturbance, each of which may con-
tribute to but cannot solely explain the symptom.

Our data are consistent with findings from a previous report
that surveyed 457 women from seven gynecologic clinics,

which found that more constipated women had anal inconti-
nence than did nonconstipated women and that both conditions
were prevalent among the study population [12]. However, the
prevalence of FI in the previous study was almost 2.5 times
higher than found in this survey. Possible reasons for this
difference are that our study included only individuals who
had involuntary loss that had been present for at least 3 months
and affected their activities, relationships, or feelings, while
excluding women with IBS, which is known to cause FI.

Our study did not include women with flatal incontinence,
as it has less impact on QoL than does involuntary loss of stool,
and it is difficult to determine when passage of flatus is con-
sidered abnormal [12, 16]. Our survey also did not use a
standardized scale to objectively measure the severity of FI.
As FI is a symptom, we agreed with other investigators and
used the person’s subjective perception as the foundation of our
evaluation and the impact of incontinence. Similarly, we did not
use a standardized scale to measure the severity of constipation.
Although this study used the Rome III criteria to diagnose
constipation, our literature search found no study that correlated
the number of Rome III symptoms with constipation severity.

The strength of our study is that it surveyed a large number
of women and included only women whose FI was chronic
and affected her activities, relationships, or feelings. A used
probable weakness is that this was not a population-based
study, and the racial composition of participants did not
reflect the general population of the United States. Despite
this limitation, we believe our findings are important. The
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Fig. 1 Prevalence of fecal incontinence among women with various
numbers of Rome III constipation symptoms

Table 2 Demographics and
characteristics of women with
and without fecal incontinence

HRT hormone replacement
therapy
aMuscular dystrophy, multiple
sclerosis, Parkinson’s disease

With fecal incontinence Without fecal incontinence P value

No. % No. %

Total 233 10 2086 90

Mean age (years) 55.6 ± 12 49.4 ± 15 <0.001

Body mass index 29.0 ± 7 28.7 ± 7 0.478

White 197 85 1,866 89 0.023

African American 31 13 178 9 0.006

Other 5 2 42 2 0.892

Median parity 2 2

Nulliparas 59 25 358 17 0.002

Vaginal delivery 204 88 1,529 73 <0.001

Menopause 168 72 1,026 49 <0.001

HRT 42 18 259 12 0.016

Diabetes 35 15 174 8 <0.001

Hypothyroid 27 12 251 12 0.843

Neurologic disordersa 7 3 28 1 0.048

Anorectal surgery 3 1 13 1 0.212

Constipation 101 43 62 30 <0.001

Daily fiber therapy 87 37 156 7 <0.001

Daily laxative 12 5 100 5 0.081

Daily enema 0 0 7 0 0.476
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prevalence of FI and its relationship to constipation among
women attending gynecologic clinics for routine care is im-
portant information for practicing gynecologists. A second
probable weakness is that the higher prevalence of constipa-
tion in incontinent women may be caused by medication and/
or treatment used to manage the involuntary loss of stool.
Medication is a highly unlikely cause, as we excluded all
women who were taking antidiarrheal medications. Similarly,
behavioral changes, dietary modifications, and fiber therapy
are unlikely causes, as our study included only women who
had FI for at least 3 months, and they are thus unlikely to
continue any unsuccessful therapy for such a length of time,
especially if these treatments cause other uncomfortable gas-
trointestinal symptoms.

Constipation is rarely mentioned as a risk factor for FI,
and there are few available data demonstrating a relation
between these two conditions, which are widely believed to
be mutually exclusive. Our study showed that constipation
is a prominent risk factor for FI. This finding suggests that
we need to investigate whether relieving constipation is an
effective treatment for FI. In the mean time, we believe that
healthcare providers should routinely screen all women with
FI for constipation, as such screening may identify a poten-
tial etiology for this frequently devastating condition, which
is often treatable with minimal morbidity and cost.
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