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Abstract
Background The prevalence of obesity is increasing worldwide and has lately reached epidemic proportions in western
countries. Several epidemiological studies have consistently shown that both overweight and obesity are important risk
factors for the development of various functional defaecatory disorders (DDs), including faecal incontinence and
constipation. However, data on their prevalence as well as effectiveness of bariatric surgery on their correction are scant.
The primary objective of this study was to estimate the effect of morbid obesity on DDs in a cohort of patients listed for
bariatric surgery. We also evaluated preliminary results of the effects of sleeve gastrectomy on these disorders.
Patients and methods A questionnaire-based study was proposed to morbidly obese patients having bariatric surgery. Data
included demographics, past medical, surgical and obstetrics histories, as well as obesity related co-morbidities. Wexner
Constipation Score (WCS) and the Faecal Incontinence Severity Index (FISI) questionnaires were used to evaluate
constipation and incontinence. For the purpose of this study, we considered clinically relevant a WCS ≥5 and a FISI score
≥10. The same questionnaires were completed at 3 and 6 months follow-up after surgery.
Results A total of 139 patients accepted the study and 68 underwent sleeve gastrectomy and fully satisfied our inclusion
criteria with a minimum follow-up of 6 months. Overall, mean body mass index (BMI) at listing was 47±7 kg/m2 (range
35–67 kg/m2). Mean WCS was 4.1±4 (range 0–17), while mean FISI score (expressed as mean±standard deviation) was 9.5
±9 (range 0–38). Overall, 58.9% of the patients reported DDs according to the above-mentioned scores. Twenty-eight
patients (20%) had WCS ≥5. Thirty-five patients (25%) had a FISI ≥10 while 19 patients (13.7%) reported combined
abnormal scores. Overall, DDs were more evident with the increase of obesity grade: Mean BMI decreased significantly
from 47±7 to 36±6 and to 29±4 kg/m2 respectively at 3 and 6 months after surgery (p<0.0001). According to the BMI
decrease, the mean WCS decreased from 3.7±3 to 3.1±4 and to 1.6±3 respectively at 3 and 6 months (p=0.02). Similarly,
the FISI score decreased from 10±8 to 3±4 and to 1±2 respectively at 3 and 6 months (p=0.0001).
Conclusions Defaecatory disorders are common in morbidly obese patients. The risk of DDs increases with BMI. Bariatric
surgery reduces DDs, mainly faecal incontinence, and these findings correlated with BMI reduction.
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Introduction

The prevalence of obesity is increasing worldwide and has
lately reached epidemic proportions in western countries.1 In
the USA, approximately 30% of adults (≥20 years) are obese
and 16% of children (6–19 years) are overweight.2 Morbid
obesity is currently defined by having a body mass index
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(BMI, calculated dividing weight in kilogram per meters
squared) >40 or 35 kg/m2 with serious associated disorders
including hypertension, type II diabetes mellitus, cardiovas-
cular disease, sleep apnea, respiratory insufficiency, arthritis,
cancer, and psychiatric disorders. Several studies have
consistently shown that both, overweight and obesity, are
important risk factors for the development of various
functional digestive disorders, including faecal incontinence
(FI) and constipation.1,3,4

Faecal incontinence is a common condition that results in
recurrent uncontrolled passage of faecal material, ranging
from occasional leakage of small amount of stool or passing
gas to complete loss of control of bowel movements. The
reported prevalence varies considerably depending on the
observed population and definition or symptoms classifica-
tion,3 but it can be as high as 12% in the general population.3

Although FI is well known to be more prevalent in
overweight people and BMI is positively associated with
pelvic floor disorders (PFDs), including urinary incontinence
(UI), the prevalence of constipation in obese patients is
unclear and reports are often discordant. Only one investi-
gator has reported an association between obesity and
constipation in adults, and others have studied this associa-
tion in obese children.4,5 Conversely, some authors reported
diarrhoea as the major symptom in the same population.6,7

The relationship of constipation (defined as incomplete,
prolonged, difficult, infrequent or painful defaecation) with
lifestyle behaviours such as an unhealthy diet, smoking,
excessive alcohol consumption, and lack of exercise has
also been investigated. Besides, the higher intra-abdominal
pressure, predisposing to acute faecal leakages or to
difficult bowel emptying, might jeopardize the pelvic floor
function in obese people.8

Therefore, morbid obesity seems to be associated with
defaecatory disorders (DDs) such as FI and constipation.
However, data on their prevalence as well as effectiveness
of bariatric surgery on their correction are scant.

The aim of this study was the assessment of the effect of
morbid obesity on defaecatory disorders in a cohort of patients
candidate for bariatric surgery and, as a secondary end point,
the evaluation of FI and constipation pattern in a subgroup of
patients who already underwent sleeve gastrectomy.

Patients and Methods

A questionnaire-based study was proposed to morbidly
obese, defined as having a BMI ≥35 kg/m2 plus co-
morbidities or BMI ≥40 kg/m2, who were candidates for
bariatric surgery. Data included demographics, past medi-
cal, obstetric and surgical history, as well as co-morbidities.

Wexner Constipation Score (WCS) and Faecal Inconti-
nence Severity Index (FISI) questionnaires were used to

evaluate both constipation and faecal incontinence. We
considered abnormal a WCS ≥5 and a FISI score ≥10.
Identical questionnaires were completed after 3 and
6 months of follow-up. For the purpose of the study, an
improvement of the WCS or FISI greater than 25% was
considered clinically relevant [expressed as mean±standard
deviation (SD)]. For the purpose of this study, only patients
who underwent sleeve gastrectomy were selected with a
minimum postoperative follow-up of 6 months.

Responders who had history of chronic diarrhea, inflam-
matory bowel disease, major non-obstetric anal sphincter
trauma, paraplegia/paresis, or previous (non-obstetric) ano-
rectal surgery (other than uncomplicated hemorrhoidectomy)
were not included in the study. Patient who underwent a
different surgical procedure from the planned (including
concomitant surgery for other disease) were excluded during
the follow-up. Patients who had severe complications requir-
ing longer admissions were also excluded from this study.
Patients lost during the follow-up or who underwent other
hospital admissions or surgeries during the follow-up were
also excluded. The study was approved by the Tor Vergata
University Institutional Review Board. Chi-square test and
Fisher’s exact test were used appropriately to compare
continuous and categorical variables. P value<0.05 was
considered statistically significant.

Results

BetweenMarch 2010 and April 2011, a total of 139 candidates
for bariatric surgery were enrolled in the study, 93 were
females and 46 were males, with a mean age of 43 years (range
17–73). Of those, 68 underwent sleeve gastrectomy (39
females and 29 males) and fully satisfied our criteria, including
aminimum follow-up of 6months after surgery. The remaining
61 patients were excluded because of different bariatric or
concomitant procedure from the initially planned at listing (45
patients), not compliant with the study after the surgery (6
patients), severe complications leading to death (1 patient)
requiring longer term admissions (3 patients), lost during the
follow-up (3 patients), or because they underwent anorectal or
other abdominal surgery during the follow-up (3 patients).

As shown in Table 1, overall, 58.9% of the patients
reported DDs according to the above-mentioned scores.
Twenty-eight patients (20.1%) had a WCS ≥5. Thirty-five
patients (25%) had a FISI ≥10 while 19 patients (13.7%)
reported mixed disorders with combined abnormal scores.

BMI influences specific DDs (FI or constipation). The
risk of FI increases with the BMI increase. As shown in
Table 1, about 7% of patients with BMI <40 kg/m2 had a
FISI score >10, but this percentage raised to 40%
considering patients with BMI >50 kg/m2 (24% when
BMI ranges between 40 and 50 kg/m2). Differently, the
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prevalence of constipation (expressed as WCS >5) and
mixed disorders (expressed as WCS >5 and FISI >10) was
more evident with BMI <40 kg/m2.

Despite overall percentage of patients with DDs were
similar between patients with BMI >50 kg/m2 (60%)
compared to patients with BMI >40 kg/m2 (65%), the
severity of these disorders (expressed as mean FISI or WCS
scores±SD) were different according to BMI as shown in
Table 2. Constipation seems to be more severe with BMI
<40 kg/m2, conversely FI with BMI >50 kg/m2.

Regarding FI, this trend is even more evident and
significant if we consider only the subgroup of patients
with clinically relevant FI (FISI >10). Among these, mean
FISI scores were 12±4 and 18.2±6 respectively for patients
with BMI <40 and >50 kg/m2 (p=0.03).

Similarly and unexpectedly, although constipation seems
to be more frequent with lower BMI, when we consider the
subgroup with clinically relevant constipation (WCS >5), it
seems to be more severe being the scores 7.1±3.5 and 10.6±
3.5 respectively, among patients with BMI <40 and >50 kg/m2

(p=0.01).
Considering the 68 patients who did meet our criteria and

completed the study, they were 39 females and 29 males with
similar BMI, respectively 47±7 and 47.9±8.1 kg/m2. Overall,
58.8% of these patients presented DDs as resumed in Table 3.
DDs distribution was similar between females and males
(58.6% vs. 59%), with no differences according to the
examined scores: FISI >10 (33.3% vs. 31%), WCS >5
(17.9% vs. 10.2%) and mixed (10.2% vs. 10.3%).

Mean preoperative WCS was 4.1±4 (range 0–17), while
the mean FISI score was 9.5±9 (range 0–38), with no
differences between females and males (WCS, 4.5±4 vs. 3
±2; FISI, 9.3±9 vs. 11±8). Similar to the data observed for
all 139 patients listed for surgery, FI was more severe with
BMI >50 kg/m2 compared to lower BMI <40 kg/m2 (10.3±
9.8 vs. 2.4±5.6, respectively). Conversely, constipation was
more evident with lower BMI (3.8±4.1 vs. 0.7±2).

The mean BMI decreased significantly from 47±7 to
36±6 and to 29±4 kg/m2, respectively at 3 and 6 months
after surgery (p<0.01 and p<0.0001, respectively). Mean
BMI decrease was similar between females and males
both at 3 (36.2±6 and 37.2±7 kg/m2, respectively) and
6 months (29.2±4 and 30±6 kg/m2, respectively). As
shown in Table 3, improvements on DDs were already
evident 3 months after surgery and were amplified
thereafter at 6 months.

In particular, after 6 months, overall DDs rates were
significantly reduced from 58.8% (40 patients out of 68) to
13% (9 out of 68). Particularly, this decrease was more
evident for FI alone (expressed as percentage of patients
with FISI >10; from 32% to 3%) compared to constipation
alone (expressed as percentage of patients with WCS >5;
from 16% to 10%). Similar significant decrease occurred
for mixed disorders (constipation/FI). These percentages
and the decrease according to the BMI decrease during the
follow-up were similar between genders.

Considering the FISI score, it decreased from 10±
8 (expressed as mean±SD) to 3±4 and to 1±2 respectively
at 3 and 6 months (p=0.0001). Similarly for constipation,
the mean WCS decreased from 3.7±3 to 3.1±4 and to 1.6±
3 respectively at 3 and 6 months (p=0.02).

Similarly, no differences were observed according to the
gender. In particular, for female patients, the mean FISI
score decreased from 9.3±9 to 2.8±4.7 and 0.8±2.5 at 3
and 6 months (p<0.0001) respectively, while the mean
WCS decreased from 4.5±4.2 to 3.3±5.5 and 1.6±3.1 at 3
and 6 months (p=0.0146), respectively. For male patients,
the mean FISI score decreased from 11.3±8 to 2.7±3.7 and
0.8±2.1 at 3 and 6 months (p<0.0001) respectively, while
the mean WCS decreased from 3±2 to 2±2.3 and 0.6±2.2
at 3 and 6 months (p=0.022), respectively.

Table 1 Overall defaecatory disorders in the cohort of 139 patients listed for bariatric surgery

BMI <40 kg/m2 >40 BMI <50 kg/m2 BMI >50 kg/m2

No. of patients 139 29 70 40

FISI >10 (patients/%) 35 (25.2%) 2 (6.8%) 17 (24.2%) 16 (40%)

WCS >5 (pts/%) 28 (20.1%) 10 (34.4%) 13 (18.5%) 5 (12.5%)

WCS >5/FISI >10 (patients/%) 19 (13.7%) 7 (24.1%) 9 (12.8%) 3 (7.5%)

Patiens with DDs (patients/%) 82/139 (58.9%) 19/29 (65.5%) 39/70 (55.7%) 24/40 (60%)

BMI body mass index, FISI Faecal Incontinence Severity Index, WCS Wexner Constipation Score, DD defaecatory disorder

Table 2 Severity of DDs disorders expressed as mean±standard
deviation (SD) of FISI or WCS scores among the 139 patient initially
listed for surgery

BMI <40 kg/m2

29 patients
>40 BMI <50 kg/
m2 70 patients

BMI >50 kg/m2

40 patients

WCS
(mean±SD)

5.4±4.4 3.7±3.5 3.8±4

FISI
(mean±SD)

7.8±6.5 8.8±8.2 10.6±8.7

BMI body mass index, FISI Faecal Incontinence Severity Index, WCS
Wexner Constipation Score, SD standard deviation
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Discussion

Defaecatory disorders are usually associated with UI, pelvic
organ prolapse, chronic pelvic pain and sexual dysfunction
under the condition named PFDs. Although several authors
have assessed the association between obesity and PFDs,
especially regarding UI, data about a clear link between
obesity and DDs are less certain and not clearly supported
by literature. This study aims at assessing the effect of
morbid obesity on DDs and to evaluate FI and constipation
pattern in patients who underwent sleeve gastrectomy.

The prevalence of FI is estimated to affect up to 12% of
adults, while constipation up to 32%.3 However, data regarding
the prevalence of these conditions in the obese population are
scant, although morbid obesity is formally recognised to be a
risk factor for the occurrence of PFDs and associated
symptoms that range from FI to constipation. Some authors
report an increase by half in morbidly obese patients of FI and
constipation compared to the general population.9

The contribution of obesity to PFDs is probably multifac-
torial, related to the increased intra-abdominal pressure,
diabetes, nerve conduction abnormalities and intervertebral
disc herniation.10 Bariatric surgery has been proven to solve
most of the co-morbidities related to morbid obesity mainly
hypertension, diabetes and metabolic syndrome.

Few authors described the effect of bariatric surgery and
weight loss on PFDs, but studies considering DDs are rare
if not absent. In this study, we evaluated the prevalence of
these disorders in a cohort of patients listed for bariatric
surgery. According to Emily et al., the prevalence of FI in
this population is close to 30% while the constipation rate is
not reported. Our study indicates that DDs occur in about
59% of the patients with no differences between females
and males no differences between the patterns (FI or
constipation) and apparently with similar distribution
(expressed as percentage of patients with the specific
disorders) according to BMI increase. However, FI seems
to be more frequent with higher BMI while constipation
with lower BMI. Besides, considering the severity of the
specific disorders (expressed as mean FISI and WCS), the
BMI increase affects negatively and significantly the scores
we have used in the study.

According to other authors, central obesity may be one
of the strongest modifiable independent risk factors for FI,
especially in women.11 Other potential risk factors are age,
parity, mode of delivery, impairments in activities of daily
living and co-morbid diseases. On the other hand, consti-
pation might be explained with a scarce dietary fiber
intake.3 In our population, we did not observe differences
between genders for both prevalence of DDs and severity
either before or after surgery.

Burgio et al.12 described an improvement of FI symp-
toms in a group of patients who underwent gastric bypass
(from 19.2% to 8.6%). Wassenberg et al.10 described no
significant improvement in DDs after weight loss, despite a
bias might be due to the instruments they have used to
evaluate colorectal symptoms.

Our study demonstrates the decrease of DDs in a
homogeneous group of morbidly obese patients who
underwent to sleeve gastrectomy. We selected the procedure
based on two motivations: sleeve gastrectomy includes the
major number of bariatric procedures in our facility and it is
a pure restrictive procedure.

Similar to other malabsorpitive procedures, the gastric
bypass might lead to diarrhoea secondary to micro- and
macronutrients malabsorption as well as changes in
intestinal bacterial flora. In our opinion, this condition
would affect DDs symptoms after surgery thus the results
and outcome of this study. Sleeve gastrectomy, as a
restrictive procedure, does not change the physiology of
the bowel thus with negligible effects on defaecation.

As expected, sleeve gastrectomy was effective in
reducing BMI during the follow-up. Accordingly, overall
DDs (expressed as percentage of patients with clinically
relevant FISI or WCS) decreased during the follow-up. This
amelioration was also reflected in the severity of the
specific disorder expressed as mean FISI or WCS score.
These results suggest that the reduction of intra-abdominal
pressure may have supported the improvement of WS and
FISI more than diabetic or metabolic syndrome resolution.

Intra-abdominal pressure influences more FI than con-
stipation because of the strength applied on the pelvic floor
and continence apparatus. As shown in this study, FI is
more frequent and severe when BMI exceeds 50 kg/m2

Table 3 Overall defaecatory disorders in the cohort of 68 patients who underwent sleeve gastrectomy

Pre-op 3 months 6 months pa

FISI >10 (patients/%) 22/68 (32.3%) 7 (10.3%) 2 (2.9%) <0.0001

WCS >5 (patients/%) 11/68 (16.2%) 8 (11.8%) 7 (10.3%) <0.006

WCS >5 and FISI >10 (patients/%) 7/68 (10.3%) 5 (7.3%) 0 <0.01

Overall patient with DDs (patients/%) 40/68 (58.8%) 15 (22.1%) 9 (13.2%) <0.0001

FISI Faecal Incontinence Severity Index, WCS Wexner Constipation Score, DD defaecatory disorder
a Statistical analysis at 6 months
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while constipation is more frequent with lower BMI. The
fact that surgery greatly improves FI confirms the hypoth-
esis that intra-abdominal pressure reduction is a main factor
for DDs occurrence.

It can be argued that the obtained changes in eating
habits after surgery might explain the observed improve-
ments. However, it is possible that the new alimentary
regimen might contribute as an additional factor, but it is
also true that these patients usually experienced several
periods of diet without benefits in terms of weight reduction
and bowel function.10

In conclusion, our findings suggest a clear association
between DDs and obesity. Our results confirm that the DDs
in terms of FI and/or constipation prevalence and severity
improve after sleeve gastrectomy.
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Discussant

Dr. Lee L. Swanstrom (Portland, OR): Dr. Franceschilli and
her colleagues present an interesting study on the preva-
lence and effect of bariatric surgery on the incidence of
defaecatory disorders (DD)—namely constipation or faecal
incontinence. Both problems were quantified using validat-
ed scoring systems although it should be mentioned that
neither system was specifically validated in the morbidly
obese population.

Two populations were studied: 143 patients waiting
for bariatric surgery and 44 patients who had bariatric
surgery and had follow-up questionnaires to determine
the effect on the surgery on their problem. They found,
as have many others, that DD is very prevalent in the
morbidly obese (61% in their population with one third
constipated and about one third with faecal inconti-
nence). The second group showed little effect on
constipation but did show improvement in faecal
incontinence; a change which correlated with the
amount of weight lost. The report is weakened by the
fact that we are not given a clue as to why the patients
of either group had DD before surgery—how many had
diarrhea? Both to start with and after surgery.

How valid is the FISI score for the morbidly obese? Is it
possible that their complaints of “faecal soilage” are more
related to mechanical and ergonomic issues than to a true
DD?

The authors declare that faecal incontinence is progres-
sively improved with weight loss—but is it not equally
possible that the improvement seen is due to a change in
their eating habits and that better eating leads both to
weight loss and to better bowel function?

In light of their results, I might suggest to the authors
that a better title for their report is “Fecal incontinence is
improved following gastric sleeve resection.”

Thank you.

Closing Discussant

Dr. Pierapolo Sileri: Prof. Swanstrom, thank you for your
questions and comment.

Regarding the first question, in our study, we did not
include patients with history of chronic diarrhea, inflam-
matory bowel disease, major non-obstetric anal sphincter
trauma, or previous anorectal surgery (other than uncom-
plicated hemorrhoidectomy).

Fecal Incontinence Severity Index[6] is based on a type-
by-frequency matrix with four types of leakage (gas,
mucus, liquid stool, and solid stool) and five frequencies
(one to three times per month, once per week, twice per
week, once per day, twice or more per day). We believe that
faecal incontinence is related to the increased intra-
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abdominal pressure, diabetes, nerve conduction damage and
generalized weakness and sagging of the pelvic floor. In our
study, FI progressively improved with weight loss but we
agree that the improvement seen might be also due to a
change in eating habits and a better eating.

This study aims at assessing the effect of morbid obesity
on DDs and to evaluate FI and constipation pattern in
patients who underwent sleeve gastrectomy thus excluding

other bariatric procedures such as gastric bypass which may
lead to bowel symptoms as diarrhoea due to malabsorption
of micro- and macronutrients and changes in bacterial flora
of the bowel. Sleeve gastrectomy counts the major number
of bariatric procedure in our facility and, as a restrictive
procedure, does not change the physiology of the bowel
thus with neglectable effects on defaecation.

Thank you.
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