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Abstract Background: Despite the apparent high pla-

cebo response rate in randomized placebo-controlled

trials (RCT) of patients with irritable bowel syndrome

(IBS), little is known about the variability and

predictors of this response.

Objectives: To describe the magnitude of response in

placebo arms of IBS clinical trials and to identify

which factors predict the variability of the placebo

response.

Methods: We performed a meta-analysis of published,

English language, RCT with 20 or more IBS patients

who were treated for at least 2 weeks. This analysis is

limited to studies that assessed global response

(improvement in overall symptoms). The variables

considered as potential placebo modifiers were study

design, study duration, use of a run-in phase, Jadad

score, entry criteria, number of office visits, number of

office visits/study duration, use of diagnostic testing,

gender, age and type of medication studied.

Findings: Forty-five placebo-controlled RCTs met the

inclusion criteria. The placebo response ranged from

16.0 to 71.4% with a population-weighted average of

40.2%, 95% CI (35.9–44.4). Significant associations

with lower placebo response rates were fulfilment of

the Rome criteria for study entry (P ¼ 0.049) and an

increased number of office visits (P ¼ 0.026).

Conclusions: Placebo effects in IBS clinical trials

measuring a global outcome are highly variable. Entry

criteria and number of office visits are significant

predictors of the placebo response. More stringent en-

try criteria and an increased number of office visits

appear to independently decrease the placebo

response.

Keywords irritable bowel syndrome, meta-analysis,

placebo.

INTRODUCTION

The placebo effect, therapy that is intended to have no

physiological effect, may have a significant impact on

the interpretation of randomized-controlled trials

(RCTs).

In the field of gastroenterology, the placebo effect

has been studied systematically in only a limited

number of disease states. An antipeptic drug trial found

an overall placebo response rate of 55%, which was

increased in men and in people of upper social classes,

but did not correlate with the presence of psychological

disturbances.1 An analysis of placebo effect in 79 RCTs

for the treatment of duodenal ulcer found that four

times daily (q.i.d.) administration of the placebo resul-

ted in increased healing rates compared with twice

daily (b.i.d.) administration.2 Ilnyckyj et al.3 assessed

the placebo effect in 38 ulcerative colitis (UC) RCTs

and found a mean placebo response rate of approxi-

mately 30%. The only variable associated with the

placebo response rate in these trials was the number of

office visits, which tended to increase the placebo

response rate. A recent meta-analysis of the placebo

response in Crohn’s disease concluded that in addition

to the number of office visits, duration of study and

disease severity at entry influenced placebo response.

The mean placebo response rate was 19%.4
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High placebo response rates in irritable bowel syn-

drome (IBS), typically between 40 and 70%, make it

difficult to detect therapeutic gain and are major

concerns both for the design and interpretation of

RCTs.5–10 The objectives of this meta-analysis are to

determine the magnitude of the placebo response in

IBS clinical trials and to identify factors that influence

its magnitude.

METHODS

We conducted a literature search using the following

databases: MEDLINE (1966–2003), OLDMEDLINE

(1960–1965), PsycLIT (1960–2003), HealthSTAR

(1975–2003), Cochrane Controlled Trial Register

(1997–2003) and EMBASE (1985–2003).

Our search included the headings colonic diseases

functional, colonic and intestinal pseudo-obstruction,

and combinations of keywords such as RCTs, double-

blind, random, placebo and drugs. A manual search of

the references of the articles retrieved from the online

search was also performed to identify additional stud-

ies. The search was limited to fully published, English

language, double-blinded, RCTs, which assessed an

active medication vs placebo for at least 2 weeks in

20 or more IBS patients.

A total of 96 studies met the initial inclusion

criteria. Of these studies, only 45 studies had a well-

defined global response outcome and ultimately were

included in this analysis. The definition of a global

response varied widely among studies, ranging from

binary to continuous variables. Some trials recorded

�improvement vs no improvement� whereas others

evaluated the Subject’s Global Assessment of Relief

(SGAR) with a predefined scale that characterized

response to treatment. In our study, �responders� were

patients who showed a global response according to the

study’s definition, or, in studies lacking a global

response definition, patients who showed global

improvement in symptoms.

Two independent and blinded reviewers (SMP and

SMO) performed data extraction. A third, independent

party (AJL) reviewed the data abstractions and resolved

discrepancies. The overall frequency of agreement was

>95%. Study variables are grouped in the following

sections: study design, demographics, global response

and quality of study measures (Table 1). Of these

variables, suspected predictors of the placebo effect

were study duration, number of office visits (with a

doctor), number of office visits/study duration, use of a

run-in phase, entry criteria, study design, gender, mean

age, type of active medication studied, use of invasive

diagnostic procedures and quality of the study based on

the Jadad11 scoring system. All trials, except one,12

evaluated an oral form of therapy; therefore, route of

administration was not assessed as a variable.

Statistical analyses

The meta-analysis was performed in two phases. The

first phase compared the placebo response with the

active response. Odds ratios (OR) were generated to

compare the odds of response in placebo arm to the

odds of response in active arm. Because Cochrane’s Q

test13 suggested there was evidence of heterogeneity

amongst the studies (P < 0.0001), the DerSimonian and

Laird random effects model14 was used to generate a

pooled estimate of the OR. In order to identify the

source of heterogeneity, potential placebo modifiers

were tested as possible covariates in meta-regres-

sions.15 Although Begg’s test (P ¼ 0.140)16 and Egger’s

test (P ¼ 0.071)17 did not strictly reject the hypothesis

of no publication bias, Begg’s funnel plot suggested the

absence of small, negative studies. As determined by

influence analysis, no single trial skewed the overall

results. A Spearman rank correlation test was used to

Table 1 Variables assessed and recorded for each irritable bo-
wel syndrome (IBS) trial

Study design Parallel vs crossover
Primary outcome measure
Study duration
Entry criteria
Blinding (subject blind, investigator
blind)
Was there a run-in phase?
Placebo treatment vs. active treatment
Frequency of dosing

Study population Total number of subjects
Placebo arm
Active arm

Total number of subjects
Completed placebo arm
Completed active arm

Mean age
Gender distribution

Global response Definition of a global responder
Global response scale
Number of responders in placebo
arm (active arm)

Quality measures
(Jadad)11

Was study described as double-blinded?
Was study described as randomized?
Were data on withdrawals and
dropouts provided?

Was the method of randomization
described correct?
Was the method of double-blinding
correct?
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compare the active and placebo response proportions of

each study.

The second phase of the meta-analysis analysed

placebo responders compared with non-responders.

Results from the active treatment arms were not

included in this part of the analysis. Potential predic-

tors of the placebo response across studies were tested

one at a time as covariates in population-weighted

regression analyses. This technique is comparable with

the method used in the placebo analysis by Ilnyckyj

et al.3 This phase of the meta-analysis was used to

identify potential predictors of the placebo response.

Studies were population weighted according to their

sample size. All analytic computations were performed

using STATA version 8.2.18

RESULTS

The characteristics of the 45 studies that met the

inclusion criteria are shown in Table 2. A total of 7101

subjects were included, of whom 3352 received pla-

cebo. The population-weighted mean (95% CI) of

proportion of the patients who responded to placebo

was 40.2% (35.9–44.4) with a range from 16 to 71%.

Response rates in the active arm ranged from 28.0 to

93.3% and with a population-weighted mean of 54.1%

(48.5–59.8). The pooled OR, defined as the odds of

response to placebo compared with the odds of

response to the active medication, was 0.55% (0.45–

0.67; Fig. 1). A modest, but significant, positive corre-

lation was present between the response rate to an

active treatment and the placebo (Fig. 2; Spearman

rank correlation ¼ 0.3647; P ¼ 0.0138).

Modifiers of the placebo response

The population-weighted mean placebo response was

37.6% (32.9–42.3) in studies that used the Rome

criteria (n ¼ 15) as an entry criteria and 46.5% (39.1–

53.9) in studies that used the Manning or other

unspecified criteria (n ¼ 30). The decrease of the

placebo response was an average of 8.9% [(0.03–17.8),

P ¼ 0.049]. The placebo response declined significantly

with a greater number of office visits. Each additional

visit was associated with 4.4% (0.6–8.3) reduction in

the placebo response rate. After removal of the study

by Rajagopalan et al.19 with the greatest number of

office visits (n ¼ 12), the results remained significant

and substantively the same in magnitude. Study

duration and the number of visits/study duration did

not significantly influence the placebo response. Use of

a run-in phase showed a trend towards a decrease in the

placebo response, these results did not reach statistical

significance (P ¼ 0.064). The other variables assessed

(Table 3) were not significant predictors of the placebo

response.

When the potential placebo predictors were tested

for an association with the odds of response to placebo

compared with active treatment (first phase of the

meta-analysis), none of the variables was significant.

DISCUSSION

Comparison of active treatment with placebo in RCTs

is considered the �gold standard� for methodological

rigour. A placebo is traditionally defined as an inactive

substance or other form of sham therapy, which is

identical in appearance and method of administration

to the active treatment. Goals of placebo-controlled

studies are to adequately control for variations in

natural history of disease progression, regression to the

mean, if blinded, for recognition bias. Understanding of

the placebo effect is especially important in functional

disorders such as IBS where variations in response to

treatments are high. To the best of our knowledge, this

is the first meta-analysis of the placebo effects in IBS

trials.

Based on our review of 45 IBS RCTs we found an

average placebo response rate of 40.2%. By comparison,

the mean placebo response rates in RCTs in patients

with inflammatory bowel disease (IBD) population has

ranged from 194 to 30%.3 Our findings for IBS trials are

similar to those in depression,20 chronic pain,21,22

erectile dysfunction23 and dyspepsia.24 Our study

attempts to characterize the effects of study design

on the placebo effect in an effort to understand this

phenomenon better.

We evaluated 11 variables as potential predictors of

the placebo effect and identified two that were signi-

ficantly associated with the magnitude of the placebo

effect. Lower placebo response rates were found in

trials that used fulfilment of Rome I or II criteria as an

entry criterion compared with trials that used Manning

or other more permissive criteria. This finding may

correspond to the observation that prevalence rates of

IBS vary according to the definition of IBS used.25

Studies that used the Rome criteria were all published

within the past decade and, in general, are large, high-

quality, multicentre studies. Use of the Rome criteria

may be associated with a lower placebo response

because it leads to a more homogenous study popula-

tion with a confirmed diagnosis of IBS.

A lower placebo response also corresponded with an

increasing number of office visits. These results are in

contrast to the findings of Ilnyckyj et al.3 who looked

at studies of UC patients. Ilnyckyj et al.3 found that

334 � 2005 Blackwell Publishing Ltd
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studies with three or more office visits had an

increased placebo response in comparison to studies

with three or fewer office visits. Our findings are

counterintuitive as clinical experience shows that a

strong patient–doctor relationship improves clinical

outcome. In order to ensure the accuracy of these

results all the studies included in the meta-analysis

were re-examined with a focus on the number of office

visits. Our criteria used to identify the number of officeT
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criteria were stringent and demanded that the authors

of each study explicitly state the number of visits in

the text. If less stringent criteria were used to identify

the number of office visits then the results may vary

from those that we recorded. Although there is no

obvious explanation for these findings, possible causes

could include: (i) increased interaction with an inves-

tigator who is not the patient’s primary doctor or

gastroenterologist may have a negative effect on

patients, and/or (ii) a greater number of office visits

may be associated with inadequate blinding, which in

turn, may lead to a drop out of patients who suspect

they are receiving placebo and/or (iii) the increased

possibility of expression of disappointment that extra

visits allowed when participants obtained insufficient

relief as the trial progressed.

Ourfindings showa trend towards a decreasedplacebo

response in trials that used a run-in phase compared

with those that did not. The purposes of a placebo run-in

are to establish compliance (so that those who are later

randomized are more likely to adhere to protocol) or to

eliminate participants who respond to the placebo

during run-in (thereby, decreasing placebo response

rates in the RCT and reducing sample size needs for

detecting a difference in outcomes between active vs

placebo groups). The elimination of placebo responders

during a run-in has recently been the subject of much

controversy.26–29 Our findings suggest that further

investigation in their utility is warranted.

Components of the patient–doctor relationship (e.g.

attention, compassion, positive expectation, reassur-

ance, etc.), natural history of the disease, regression to

the mean, and measurement error may each contribute

to the placebo effect seen IBS trials. Interestingly, a

meta-analysis of 114 clinical trials across 40 different

conditions that had included both placebo and no

treatment arms found little or no evidence for a

placebo effect beyond no treatment-natural history.30

Studies that used a continuous subjective outcome

measure and studies for the treatment of pain showed a

small placebo benefit over and beyond natural history

while studies that used a binary outcome and objective

outcome measure showed no benefit. Unfortunately,

our study can shed no light on this issue as none of the

included IBS studies had a natural history wait list arm.

Such a determination is critical to a fuller understand-

ing of the placebo effect in IBS.

Our study has at least four limitations. Firstly, there

was significant heterogeneity among the studies. Dif-

ferences in patients, treatments, measures of outcome

and study design likely contribute to the variations in

placebo effect we observed. Our decision to limit the

analysis to studies that included a clearly defined global

response helped to reduce heterogeneity.Moreover, this

decision reflected the Rome committee recommenda-

tions that the primary outcome measure of IBS trials be

a single global clinical rating.31–35 Nonetheless, the

definition of a global responder varied among trials.

A second limitation is that our meta-analysis is

limited to published studies. Our results suggest poss-

ible publication bias in that smaller negative studies

were not being published. These studies likely also had

a significant placebo effect and therefore may have

increased the average placebo response percentage in

the pooled results. Moreover, published studies did not

provide individual level data on patient characteristics.

Data on each person’s age, gender, medical history and

symptom severity would have been helpful to better

understand the characteristics of placebo responders.

In conclusion, this analysis has many implications

for future IBS study design. The placebo response rate

in IBS trials is approximately 47% however, if the

Rome I or II entry criteria are used to define IBS then

the response rate lowers to approximately 38%. We

suggest that trials create stringent entry criteria to help

minimize the placebo response. The number of office

visits may also influence the placebo response with a

decreased response with increased visits. In the end, it

is likely interplay between study design and individual

patient characteristics that engenders the placebo

response. Both components need to be explored further,

but presently, this analysis illuminates the challenges

of the placebo effect in IBS trials and defines new

predictors of the placebo response.
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Table 3 Associations of study variables with the magnitude of
the placebo response

Variable P -value

Study design (parallel vs crossover) 0.530
Study duration 0.948
Use of a run-in phase 0.064
Jadad score 0.704
Entry criteria 0.049
Number of office visits 0.026
Number of office visits/study duration 0.235
Use of diagnostic testing 0.356
Gender (percentage of female) 0.403
Mean age 0.146
Type of active medication 0.139
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