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Abstract
Background & Aims—Data are conflicting on the benefit of selective serotonin reuptake
inhibitors (SSRIs) for patients with irritable bowel syndrome (IBS); the role of visceral sensitivity
in IBS pathophysiology is unclear. We assessed the effects of citalopram and the relationships
between, symptoms, and quality of life (QOL), and rectal sensitivity in non-depressed patients with
IBS.

Methods—Patients from primary, secondary and tertiary care centers were randomly assigned to
groups given citalopram (20 mg/day for 4 weeks, then 40 mg/day for 4 weeks) or placebo. The study
was double masked with concealed allocation. Symptoms were assessed weekly; IBS-QOL and rectal
sensation were determined from barostat measurements made at the beginning and end of the study.

Results—Patients that received citalopram did not have a higher rate of adequate relief from IBS
symptoms than subjects that received placebo (12/27, 44% vs 15/27, 56% respectively; P=0.59),
regardless of IBS subtype. The odds ratio for weekly response to citalopram vs placebo was 0.80
(95% confidence interval [CI] 0.61–1.04). Citalopram did not reduce specific symptoms or increase
IBS-QOL scores; it had no effect on rectal compliance and a minimal effect on sensation. Changes
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in IBS-QOL score and pressure-eliciting pain were correlated (r=0.33, 95% CI 0.03–0.57); changes
in symptoms and rectal sensitivity or IBS-QOL scores were not correlated.

Conclusions—Citalopram was not superior to placebo in treating non-depressed IBS patients.
Changes in symptoms were not correlated with changes in rectal sensation assessed by barostat; Any
benefit of citalopram in non-depressed IBS patients is likely to be modest.

INTRODUCTION
Irritable bowel syndrome (IBS) is a classic functional gastrointestinal disorder characterized
by abdominal pain and altered defecation that is responsible for significant morbidity,
decrement in quality of life, and burden of disease.1–5 No therapy for IBS has an excellent
response rate.1 The pathophysiology of IBS is believed to involve alterations in gastrointestinal
motility and sensation, and brain-gut interactions.2

Antidepressants are often used to treat functional gastrointestinal disorders and other chronic
pain syndromes.1, 6–9 Tricyclic antidepressants have been studied more thoroughly than the
selective serotonin reuptake inhibitors (SSRIs) for the treatment of IBS.8, 10 Data on the effect
of SSRIs in IBS are mixed.11–15 Depression, anxiety and other psychiatric diagnoses are
prevalent in persons with functional gastrointestinal disorders.16 The effect of antidepressants
in functional gastrointestinal disorders does not appear to be explained by treatment of
depression.

Visceral hypersensitivity can be demonstrated in laboratory studies in a significant fraction of
patients with IBS and other functional gastrointestinal disorders.17–20 While abnormalities in
visceral sensation have been proposed as contributors to symptoms, the relevance of sensitivity
during experimental distension remains controversial.18–20 The scant published data on the
correlation between symptoms and visceral sensitivity suggest weak if any correlation,17, 21–
24 and there have been no detailed examinations of the longitudinal relationship between
changes in symptoms and sensitivity to barostat-mediated distension.20

We designed this study to examine the effect of the SSRI citalopram on symptoms and quality
of life in non-depressed patients with IBS. We also explored the longitudinal relationships
between symptoms, quality of life, and sensitivity to barostat-mediated distension.

MATERIALS AND METHODS
General Study Design

This prospective, randomized, placebo-controlled trial with double-masking and concealed
allocation was approved by the Committee of Human Research of the University of California,
San Francisco (UCSF), and the Institutional Review Board of Kaiser Permanent Northern
California (KPNC). The trial design was guided by published recommendations25 and the
CONSORT statement.26 Enrollment was open from 2001 to 2008.

Hypotheses and Study Outcomes
We hypothesized that citalopram treatment improves IBS symptoms in non-depressed patients
with IBS more than placebo, and that changes in symptoms quality of life, and rectal sensitivity
assessed by barostat are correlated significantly.

The primary measure of response was achieving self-reported weekly “adequate relief” of IBS
symptoms.27–29 Overall response was defined as achieving “adequate relief” on at least 3 of
the last 6 weeks. The primary measure of quality of life was the change in IBS-QOL score
from baseline to study end.30 Rectal sensitivity was measured as symptom level as a function
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of distending pressure. “Sensation” was scored on a 0–10 scale, where 0=no inflation sensation,
1–5=increasing painless sensation, and 6–10=increasing pain, with 6=threshold pain and
10=worst imaginable pain. “Urgency” was scored on a 0–5 scale, where 0=no urgency, and 1–
5=increasing urgency, with 1=threshold urgency and 5=worst imaginable urgency.

Secondary outcomes included changes in overall IBS symptom score, pain/discomfort score,
number and consistency of daily bowel movements, urgency score, number of days per week
with adequate relief, and satisfaction with these parameters.

Study Participants
Potentially eligible subjects were adult men or women of age 18–75 years who fulfilled the
Rome II IBS criteria,25 were in good general health without conditions to explain abdominal
pain and altered defecation, were not depressed, and could provide written informed consent.
Exclusion criteria included a diagnosis of depression, taking antidepressant medication, or
scoring 17 (borderline clinical depression) or higher on the Beck Depression Inventory;
pregnancy; use of IBS medications including alosetron, tegaserod, antispasmodics or
anticholinergics, or chronic pain medications including opiates within 4 weeks of entry; prior
colon or rectal surgery; and major organ disease including diabetes. Fiber or loperamide use
as needed was allowed.

Eligible subjects had to have a normal sigmoidoscopy or colonoscopy within 5 years of
enrollment, normal complete blood count and thyroid function studies, and subjects with
diarrhea had to have negative stool studies for ova and parasites and normal colon biopsies.
Women of child-bearing age required a negative urine pregnancy test. Subjects were counseled
to avoid pregnancy during the study and to use contraception.

Subjects were drawn from primary, secondary and tertiary care settings, including General
Medicine and Gastroenterology clinics at UCSF and KPNC, and community practices. At
UCSF, recruitment efforts included fliers, letters to providers, on-site recruitment, and
invitation letters approved by patients' physicians sent to patients with electronic entry
diagnoses of “IBS” or “abdominal pain” with either “diarrhea” or “constipation.” For KPNC,
recruitment was based on invitation letters sent to patients with at least two electronic
diagnostic entries for “irritable bowel syndrome,” at least 1 visit within the last year, a
colonoscopy or sigmoidoscopy within 5 years, and no entries for a psychiatric diagnosis or
antidepressant prescription within 1 year. Community recruitment included letters to providers
and posting of study information on the General Clinical Research Center website and
ClinicalTrials.gov (NCT00477165).

Potentially eligible subjects were screened over the phone. Up to three attempts were made to
phone patients who were sent letters and did not return a refusal-to-participate postcard.

Study Protocol
After screening, during the initial study visit, written informed consent was obtained. Subjects
completed the 21-item Beck's Depression Inventory. All enrolled subjects scored ≤16 (1–
10=normal, 11–16 mild mood disturbance). Subjects completed a questionnaire with the Rome
II criteria and Supportive Symptoms of IBS,25 and were stratified into Diarrhea-predominant,
Constipation-predominant or Alternating IBS.25 Urine pregnancy tests were obtained on
women of child-bearing age. Screening daily symptom diaries were dispensed to score the
secondary symptom outcomes on 0–10 scales.

A second study visit occurred 1 week later (week 0). To continue participation, subjects had
to score an average of pain/discomfort ≥3 during the screening week. All subjects who enrolled
met this criterion. Subjects completed the IBS-QOL and the first barostat study. Questionnaires
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to be filled out on a weekly basis were dispensed to score whether weekly “adequate relief”
was achieved, and the secondary symptom outcomes on 0–10 scales.

Study medication or placebo was dispensed. The Investigational Drug Pharmacy prepared
identical citalopram 20 mg and placebo capsules and generated 3 block-randomization lists,
stratified by IBS-subtype. For the first 4 weeks, 30 tablets were dispensed with instructions to
take 1 capsule/day.

At a third, interim visit 4 weeks later (week 4), questionnaires and remaining capsules were
collected, questionnaires were dispensed and 60 tablets were dispensed with instructions to
take 2 capsules/day.

At a final visit 4 weeks later (week 8), questionnaires and capsules were collected. Subjects
completed a second IBS-QOL and barostat study.

During the study, subjects were asked to call a research coordinator weekly to report completion
of questionnaires. If the phone call was not received, a research coordinator contacted the
subject. Subjects were asked to call if they experienced side effects, which could lead to dose
reduction to 1 capsule per day.

Medication adherence was determined by counting remaining capsules and is reported as %
of capsules taken as directed.

Barostat Study
Polyethylene barostat bags of 500 mL were affixed to 18 French nasogastric tubes. A bag was
passed into the rectum, with tubing connected to the barostat (Distender Series II, G&J
Electronics Inc., Willowdale, Ontario, Canada), which was controlled by a computer that
recorded bag pressure, volume and corrected volume every second. After 5 minutes, the bag
was unfurled with 100 mL of air and deflated. A distension sequence using the ascending
method of limits was performed, with inflations lasting 45 seconds from 0 to up to 60 mm Hg,
increasing by 3 mm Hg and separated by 45-second deflations. Subjects rated sensation and
urgency 30 seconds into each inflation. The study was stopped when subjects reported sensation
≥8/10.

Sample Size and Statistical Analysis
The standardized mean improvement in pain with antidepressants in functional gastrointestinal
disorders has been reported as 0.9 SD units (95% CI: 0.6–1.2 SD units), with a summary odds
ratio for improvement of 4.2 (95% CI: 2.3–7.9).7 We estimated that to detect a standardized
effect size of 0.9 in global symptoms with 2-sided α=0.05 and β=0.1, 54 subjects were needed;
and that to detect an overall response to citalopram of 66% vs. 30% with placebo (odds ratio
for response of 4.5) with 2-sided α=0.05 and β=0.2, 60 subjects were needed.

P-values for comparing continuous variables were obtained by the Mann-Whitney test, and for
dichotomous outcomes by Fisher's exact test. Mixed effect models accounting for repeated
measures within subjects were used to compare curves of symptom scores vs. week and vs.
barostat pressure. The effect of treatment on adequate relief at weeks 3–8 was modeled by
logistic regression, with a random subject effect included to account for non-independence of
responses from the same patient at different weeks. Volume vs. distending pressure was defined
as rectal compliance. The last observation was carried forward if distensions stopped at a given
pressure for a given subject. Pearson's correlation coefficient was used to examine pre-specified
correlations between symptoms, IBS-QOL scores and barostat parameters. The primary
analyses were based on the intention to treat, with patients who withdrew being considered
non-responders. Exploratory per-protocol analyses were performed.
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RESULTS
Study Subjects and Adherence to Treatment

A total of 234 potentially eligible subjects were identified. Of these, 180 were excluded and
54 (44 women) enrolled in the study, with 27 each randomized to citalopram and placebo (See
CONSORT flow chart). Demographic characteristics did not differ substantially between
groups, and stratification at randomization yielded a balance of IBS subtypes between groups
(Table 1). During the screening week, the median number of days with any pain and with pain
score ≥3 were 7.0 (interquartile range 7.0–7.0) and 5.0 (interquartile range 3.3–7.0),
respectively. Nine subjects (6 women) withdrew from the study due to side effects, 7 in the
citalopram group and 2 in the placebo group (P=0.14) (Table 1).

During weeks 1 through 4, mean adherence to treatment was 97% (range 86–100%) for
citalopram and 97% (range 79–100%) for placebo. During weeks 5 through 8, 1 patient in the
citalopram group and 2 patients in the placebo group required dose reduction to 1 capsule per
day. During weeks 5 through 8, mean adherence to treatment was 96% (range 86–100%) for
citalopram and 91% (range 73–100%) for placebo.

Symptoms
The overall response rate was 12/27 (44%) in the citalopram group and 15/27 (56%) in the
placebo group (P=0.59). The response rate was not superior for citalopram compared with
placebo for any of the IBS subgroups (constipation-predominant 5/10 vs. 6/11; diarrhea
predominant 6/12 vs. 6/11; alternators 1/5 vs. 3/5).

There were no statistically significant differences between groups in the rates of adequate relief
during any week by intention-to-treat analysis (Figure 1A). In a repeated measures logistic
regression model of adequate relief as a function of study week, assuming the citalopram effect
builds linearly over time starting at week 3, the odds ratio for weekly response with citalopram
vs. placebo was 0.80 (95% CI, 0.614 to 1.035). The upper bound on the possible benefit of
citalopram by study end was an odds ratio for response of (1.035)6, or 1.23. In per-protocol
analysis with a logistic regression model of the same form, the odds ratio for weekly response
with citalopram vs. placebo was 0.91 (95% CI, 0.687 to 1.196) (Figure 1B).

Weekly symptom scores, satisfaction scores, and number of days with adequate relief did not
differ substantially between groups during any week, as illustrated for weeks 4 and 8 in Table
2.

Quality of Life
The IBS-QOL overall score and subscores improved slightly over 8 weeks for both groups.
However, there were no statistically significant differences in scores between groups at either
week 0 or 8, or in the magnitude of the changes from week 0 to 8 (Table 3). For instance, the
changes in overall IBS-QOL score for citalopram (6.3; 95% CI, −0.07 to 12.7) and placebo
(7.6; 95% CI, 2.4 to 12.9) were not significantly different (P=0.47)

Rectal Sensitivity to Barostat-Mediated Distension
There were no substantial differences in rectal compliance between groups at week 0 (P=0.16)
or week 8 (P=0.24). At week 8 but not week 0, sensation but not urgency scores were slightly
lower for the citalopram group than the placebo group (Figure 2).
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Correlations between Symptoms, Quality of Life, and Barostat Results
The change in weekly overall IBS symptom score was not statistically significantly correlated
with the change in the overall IBS-QOL score (r=−0.23, 95% CI −0.50 to 0.07) There was a
modest correlation between improvement in overall IBS-QOL score and increase in pressure
eliciting threshold pain (r=0.33, 95% CI, 0.03 to 0.57).

No statistically significant correlation was observed between the absolute change in weekly
pain score on a 0–10 scale and the absolute change in pressures eliciting threshold pain
measured in mm Hg (r=0.05, 95% CI, −0.26 to 0.34) (Figure 3), or between absolute change
in the weekly urgency score and absolute change in pressures eliciting threshold urgency
(r=0.01, 95% CI, −0.30 to 0.32). There were no statistically significant correlations between
the absolute change in overall IBS symptom score and the absolute changes in pressures
eliciting threshold pain (r=0.12, 95% CI, −0.18 to 0.41) or urgency (r=−0.05, 95% CI, −0.34
to 0.26).

DISCUSSION
In this study, citalopram was not superior to placebo in achieving adequate relief of IBS
symptoms, improving individual symptom scores, or improving quality of life in non-
depressed patients with IBS. Citalopram treatment had minimal impact on rectal sensitivity.
In a comprehensive exploration of the longitudinal relationship between symptoms and
sensitivity to barostat-mediated rectal distension, there were no statistically significant
correlations between the changes in overall IBS symptoms and quality of life, or IBS symptoms
and rectal sensation assessed by barostat.

Five previous studies have examined the effect of SSRIs on IBS symptoms, with conflicting
results. Three studies of paroxetine,12 fluoxetine,13 and citalopram14 reported a modest
benefit, while two studies of fluoxetine11 and citalopram15 did not. A recent meta-analysis of
these studies found a relative risk of persistent or unimproved IBS symptoms or abdominal
pain of 0.62 (95% CI, 0.45 to 0.87) for SSRIs vs. placebo, with significant heterogeneity
between studies.8 The meta-analysis used data from 113 SSRI-treated subjects and 117
controls. Ours is the second largest study to address the effect of an SSRI in IBS, and we found
evidence against a substantial benefit of citalopram, contrary to the findings of the meta-
analysis.

Differences in study designs and patient populations may account in part for the different results
among the six trials. Kuiken et al. enrolled 40 non-depressed IBS patients of all subtypes from
a tertiary center in a 6-week study of fluoxetine or placebo.11 Tabas et al. randomized 81
patients with IBS of all subtypes and without exclusion for depression to a high fiber diet with
paroxetine or placebo for 12 weeks.12 Vahedi et al. randomized 44 patients with constipation-
predominant IBS to fluoxetine or placebo for 12 weeks, and excluded patients with severe
depression.13 Tack et al. recruited 23 non-depressed IBS patients from a tertiary care center
for a crossover trial comparing citalopram vs. placebo.14 Talley et al. randomized 51 patients
with IBS of all types without psychiatric illness to citalopram (17 subjects), imipramine, or
placebo (16 subjects) for 12 weeks.15 Features of the trials in which some benefit was detected
include the lack of exclusion for depression,12 inclusion of only constipation-predominant
patients,13 and a crossover design with patients from tertiary care.14 The specific drug, dose
and duration used in each trial could be important factors, but no clear pattern emerges. The
study by Tack et al. is the only one that showed benefit for citalopram, while the study by
Talley et al. reported identical response rates for citalopram and placebo, and our study found
evidence against any substantial benefit of citalopram.
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The trials used different definitions for clinical response, and this may explain much of the
conflict in the conclusions. We used adequate relief of IBS symptoms as the primary outcome.
The same outcome was assessed by Talley et al. In contrast, the other trials assessed global
symptom response, overall well-being, or the effect on specific symptoms. However, in our
trial we also assessed overall symptom response, change in specific symptoms, and quality of
life, and we saw little benefit of citalopram.

Based on all available data, we conclude that there is only weak evidence that citalopram may
be superior to placebo in achieving a stringent criterion of response in non-depressed patients
with IBS. We recognize that our trial has the limitation of relatively small sample size, as do
all previous studies in this area, but in our study citalopram was not even numerically superior
to placebo and the upper confidence bound provides evidence against any substantial benefit.
Thus, the lack of significant benefit of citalopram cannot be explained exclusively by a type
II error. A much larger trial with hundreds of patients per group would be needed to detect a
relatively small difference in overall response,31 as other investigators have also pointed out.
11 Such a trial is challenging to perform. The formal rate of exclusion from our trial due to
depression or antidepressant use underestimates greatly the number of patients who were
actually excluded from our trial for these reasons, because patients “screened informally” in
clinics were never formally screened for inclusion. While we cannot quantitate this effect, this
presented a substantial recruitment challenge. Similar challenges have been recognized by
other investigators.15 A potential limitation is that we do not know whether patients could have
been unblinded based on side effects.

The relationship between clinical symptoms and sensitivity to barostat-mediated rectal
distension has not been studied thoroughly.20 Rectal sensitivity has been proposed as a potential
biological marker for IBS,17 and effects on visceral sensitivity have been considered as ways
to screen for promising pharmaceuticals.20 We found no statistically significant correlations
between changes in IBS symptoms and changes in barostat parameters. While we acknowledge
controversies pertaining to the optimal barostat protocol and the relevance of barostat data to
clinical symptoms, our results suggest that changes in rectal sensitivity to barostat-mediated
distension may not lead to improvements in clinical symptoms.

We urge caution against over-interpreting the modest correlation between the changes in IBS-
QOL score and the pressure eliciting threshold pain. This correlation is plausible if decreased
rectal sensitivity were associated with decreased clinical symptoms, and in turn improved
quality of life. But we found evidence against substantial positive values for these other
correlations.

In conclusion, in this study citalopram was not superior to placebo in treating non-depressed
patients with IBS, and changes in clinical symptoms were not substantially correlated with
changes in rectal sensation. Considering all available evidence, any benefit of SSRIs compared
to placebo in non-depressed patients with IBS is likely to be modest at best.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Abbreviations

IBS irritable bowel syndrome

SSRI selective serotonin reuptake inhibitor
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Figure 1.
Weekly rates of adequate relief by intention-to-treat analysis (A) and per-protocol analysis (B).
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Figure 2.
Mean rectal sensation as a function of distending pressure at end of study.
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Figure 3.
Correlation between absolute changes in abdominal pain scores on a 0–10 scale and absolute
changes in rectal distension pressure threshold for pain measured in mm Hg.

Ladabaum et al. Page 12

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2011 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ladabaum et al. Page 13

Ta
bl

e 
1

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s o

f s
tu

dy
 su

bj
ec

ts
.

PL
A

C
E

B
O

C
IT

A
L

O
PR

A
M

T
ot

al
P-

V
al

ue

N
=2

7
N

=2
7

Ag
e 

in
 y

ea
rs

M
ea

n 
(S

D
)

[r
an

ge
]

51
 (1

4)
[3

0-
75

]
53

 (1
5)

[2
7-

75
]

--
0.

60

G
en

de
r

W
om

en
23

 (8
5%

)
21

 (7
8%

)
44

 (8
1%

)
0.

73

M
en

4 
(1

5%
)

6 
(2

2%
)

10
 (1

9%
)

Ra
ce

C
au

ca
si

an
23

 (8
5%

)
22

 (8
2%

)
45

 (8
3%

)
0.

08
3

Af
ri

ca
n

Am
er

ic
an

4 
(1

5%
)

1 
(4

%
)

5 
(9

%
)

As
ia

n
0 

(0
%

)
4 

(1
5%

)
4 

(7
%

)

Et
hn

ic
ity

H
is

pa
ni

c 
or

La
tin

o
3 

(1
1%

)
6 

(2
2%

)
9 

(1
7%

)
0.

47

N
ot

H
is

pa
ni

c 
or

La
tin

o

24
 (8

9%
)

21
 (7

8%
)

45
 (8

3%
)

IB
S 

Su
bg

ro
up

C
on

st
ip

at
io

n
11

 (4
1%

)
10

 (3
7%

)
21

 (3
9%

)
1.

00

D
ia

rr
he

a
11

 (4
1%

)
12

 (4
4%

)
23

 (4
3%

)

Al
te

rn
at

or
5 

(1
9%

)
5 

(1
9%

)
10

 (1
9%

)

Be
ck

D
ep

re
ss

io
n

In
ve

nt
or

y
Sc

or
e

M
ea

n 
(S

D
)

5.
9 

(5
.4

)
6.

6 
(5

.1
)

--
0.

47

D
is

co
nt

in
ue

d
Tr

ea
tm

en
t

N
o

25
 (9

3%
)

20
 (7

4%
)

45
 (8

3%
)

0.
14

Ye
s

2 
(7

%
)

7 
(2

6%
)

9 
(1

7%
)

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2011 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ladabaum et al. Page 14

Ta
bl

e 
2

Sy
m

pt
om

 a
nd

 sa
tis

fa
ct

io
n 

sc
or

es
 a

t w
ee

ks
 4

 a
nd

 8
 o

f t
re

at
m

en
t.

PL
A

C
E

B
O

C
IT

A
L

O
PR

A
M

P-
V

al
ue

PL
A

C
E

B
O

C
IT

A
L

O
PR

A
M

P-
V

al
ue

N
=2

5
N

=2
2

N
=2

5
N

=2
0

W
ee

k 
4 

M
ea

n 
(S

D
)

W
ee

k 
8 

M
ea

n 
(S

D
)

O
ve

ra
ll 

IB
S 

sy
m

pt
om

s
4.

4 
(2

.4
)

4.
0 

(2
.2

)
0.

48
4.

4 
(3

.0
)

3.
3 

(2
.5

)
0.

24

Sa
tis

fa
ct

io
n 

w
ith

 IB
S 

sy
m

pt
om

s
4.

6 
(3

.0
)

5.
4 

(2
.7

)
0.

42
5.

4 
(3

.4
)

5.
9 

(3
.4

)
0.

71

D
ay

s w
ith

 a
de

qu
at

e 
re

lie
f p

er
 w

ee
k

3.
4 

(2
.1

)
3.

6 
(2

.1
)

0.
76

4.
0 

(2
.3

)
4.

0 
(2

.3
)

0.
88

Ab
do

m
in

al
 p

ai
n

4.
4 

(2
.5

)
4.

2 
(2

.6
)

0.
80

4.
3 

(3
.0

)
3.

7 
(2

.6
)

0.
39

U
rg

en
cy

3.
3 

(2
.6

)
3.

7 
(2

.6
)

0.
60

3.
2 

(2
.7

)
3.

6 
(2

.5
)

0.
56

N
um

be
r o

f b
ow

el
 m

ov
em

en
ts

 p
er

 w
ee

k
2.

2 
(3

.2
)

2.
2 

(1
.1

)
0.

09
1.

9 
(1

.6
)

2.
3 

(1
.4

)
0.

29

St
oo

l c
on

si
st

en
cy

*
6.

0 
(1

.9
)

6.
5 

(2
.0

)
0.

38
6.

1 
(1

.8
)

6.
2 

(2
.0

)
0.

79

* 0=
so

lid
 a

nd
 h

ar
d,

 1
0=

co
m

pl
et

el
y 

w
at

er
y

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2011 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ladabaum et al. Page 15

Ta
bl

e 
3

Q
ua

lit
y 

of
 li

fe
 sc

or
es

 a
t w

ee
ks

 0
 a

nd
 8

 o
f t

re
at

m
en

t.

PL
A

C
E

B
O

C
IT

A
L

O
PR

A
M

P-
V

al
ue

PL
A

C
E

B
O

C
IT

A
L

O
PR

A
M

P-
V

al
ue

N
=2

7
N

=2
7

N
=2

5
N

=2
0

W
ee

k 
0 

M
ea

n 
(S

D
)

W
ee

k 
8 

M
ea

n 
(S

D
)

O
ve

ra
ll

67
 (2

3)
71

 (6
)

0.
85

74
 (2

4)
74

 (1
8)

0.
85

Bo
dy

 im
ag

e
70

 (2
1)

71
 (2

0)
0.

82
79

 (2
2)

75
 (1

8)
0.

26

D
ys

ph
or

ia
65

 (2
7)

69
 (2

1)
0.

73
72

 (2
9)

73
 (2

4)
0.

64

Fo
od

 a
vo

id
an

ce
56

 (2
9)

61
 (2

3)
0.

62
66

 (2
7)

60
 (3

0)
0.

38

H
ea

lth
 w

or
ry

58
 (2

9)
68

 (2
1)

0.
24

68
 (2

7)
74

 (2
1)

0.
58

In
te

rf
er

en
ce

 w
ith

 a
ct

iv
ity

67
 (2

5)
67

 (2
0)

0.
83

76
 (2

7)
68

 (2
2)

0.
16

Re
la

tio
ns

hi
ps

72
 (3

2)
77

 (1
7)

0.
78

78
 (2

6)
83

 (1
8)

0.
89

So
ci

al
 re

ac
tio

n
73

 (2
6)

79
 (1

7)
0.

77
79

 (2
6)

83
 (2

1)
0.

73

Se
xu

al
74

 (3
2)

77
 (3

2)
0.

71
77

 (3
1)

83
 (2

8)
0.

62

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2011 January 1.


