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Abstract
Objective: To quantify the impact of duplicate data on
estimates of efficacy.
Design: Systematic search for published full reports of
randomised controlled trials investigating
ondansetron’s effect on postoperative emesis.
Abstracts were not considered.
Data sources: Eighty four trials (11 980 patients
receiving ondansetron) published between 1991 and
September 1996.
Main outcome measures: Percentage of duplicated
trials and patient data. Estimation of antiemetic
efficacy (prevention of emesis) of the most duplicated
ondansetron regimen. Comparison between the
efficacy of non-duplicated and duplicated data.
Results: Data from nine trials had been published in
14 further reports, duplicating data from 3335
patients receiving ondansetron; none used a clear
cross reference. Intravenous ondansetron 4 mg versus
placebo was investigated in 16 reports not subject to
duplicate publication, three reports subject to
duplicate publication, and six duplicates of those three
reports. The number needed to treat to prevent
vomiting within 24 hours was 9.5 (95% confidence
interval 6.9 to 15) in the 16 non-duplicated reports
and 3.9 (3.3 to 4.8) in the three reports which were
duplicated (P < 0.00001). When these 19 were
combined the number needed to treat was 6.4 (5.3 to
7.9). When all original and duplicate reports were
combined (n = 25) the apparent number needed to
treat improved to 4.9 (4.4 to 5.6).
Conclusions: By searching systematically we found
17% of published full reports of randomised trials and
28% of the patient data were duplicated. Trials
reporting greater treatment effect were significantly
more likely to be duplicated. Inclusion of duplicated
data in meta-analysis led to a 23% overestimation of
ondansetron’s antiemetic efficacy.

Introduction
The 5-HT3 receptor antagonist ondansetron is used to
prevent and treat postoperative nausea and vomiting.
While writing a systematic review of ondansetron’s effi-
cacy in treating established postoperative nausea and
vomiting we found that one large multicentre trial had
been published three times.1

Duplicate publication may be overt, such as
reanalysis of an important trial with appropriate cross
referencing to original reports, or it may be covert, with
the same data published again without cross referenc-
ing, often with no intention to provide novel
information. Covert duplication may result in qualita-
tive exaggeration of an intervention’s efficacy,2 3 but it
also poses a threat to quantitative (meta) analysis. The
danger is that data from the same patient will be
analysed more than once, leading to biased estimates

of treatment efficacy, exaggerated accuracy, and a false
impression of drug safety.

We therefore searched for all published full reports
of randomised controlled trials of ondansetron in the
surgical setting to identify duplicated trials (both covert
and overt) and efficacy data and to measure the impact
of any duplication on the estimate of ondansetron’s
efficacy.

Methods
Systematic search
A systematic search was performed for published full
reports of randomised controlled trials which tested
the antiemetic efficacy of prophylactic and therapeutic
ondansetron compared with placebo, no treatment, or
other antiemetics on nausea and vomiting after a
general anaesthetic. Medline (Knowledge Finder 4.0,
Silver Platter 3.25), Embase, and Biological Abstracts
databases were searched, without restriction to the
English language and using different search strategies1 4

with free term combinations (date of the last electronic
search 19 September 1996). Additional reports were
identified from reference lists of retrieved reports
and review articles on postoperative emesis and
ondansetron and by hand searching locally available
anaesthesia journals. We checked our database with the
database of published trials provided by the manu-
facturer of ondansetron. Abstracts were not consid-
ered. Unpublished trials were not sought. Authors of
reports were contacted to clarify uncertainty about
duplicate publications. If there was an ambiguous reply
or no reply we contacted the manufacturer.

Extraction of data
Information on authors, journals (parent journal or
supplement), number of patients per treatment and
control arm, sponsorship, cross references to reports
with similar data or preliminary reports, and
anaesthetic techniques was taken from each report. We
extracted efficacy data because intention to treat infor-
mation was not provided in all reports.

The following definitions are used in this paper.
Sponsorship by the manufacturer was assumed when a
trial or a journal issue (a supplement for instance) was
stated to be sponsored or when one of the coauthors
was an employee of the pharmaceutical company.
When we discovered matching reports of trials the full
report (a multicentre trial) or the report which was
published first was regarded as the original. Prelimi-
nary reports, republication of original data with or
without data from other trials, or republication of part
of data from an original report were regarded as dupli-
cate. A cross reference was defined as a reference which
clearly stated either the original source of the data or
that the same data would be published elsewhere.

Evidence that data were duplicated was based on:
the presence of a cross reference, confirmation by
authors or manufacturer, or similarity of reported data.
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Impact of duplication
We planned to clarify statistical significance and clinical
relevance of any difference in efficacy with and without
duplicated data using the dataset with the most
duplication—prophylactic intravenous ondansetron
4 mg versus placebo. Efficacy was defined as prevention
of postoperative emesis. Relative benefit (relative risk)
was calculated with 95% confidence intervals using a
random effects model,5 together with point estimates
and 95% confidence intervals of the number needed to
treat.6-8 These calculations were made for non-
duplicated data, for duplicated data, and for the two
sets combined—that is, as published. A positive number
needed to treat indicates how many patients have to be
given ondansetron to prevent vomiting in one who
would have vomited on placebo. Statistical significance
of any difference between numbers needed to treat was
assumed if there was no overlap of the confidence
intervals, and, for independent datasets, it was verified
by the formula:

1 1

NNT1

−
NNT2

z =
1 2 1 2

NNT1

+

NNT2

SE SE( ) ( )√
where NNT is the number needed to treat and SE the
standard error.

Results
A total of 104 reports were considered: 16 were subse-
quently excluded because they were not randomised
(10), the number of patients per treatment group was
not mentioned (2), the observation period was not
stated (2), general anaesthesia was not used (1), or they
were not adequately controlled (1). We could not
obtain hard copies of four citations (and neither could
the manufacturer).

Demonstrating duplication
The remaining 84 randomised controlled trials,
published between 1991 and September 1996,
reported data on 20 181 patients, of whom 11 980
received ondansetron. There was evidence that nine
trials were published in part or in full a total of 23 times
(table 1).9-29

Seven of the nine duplicated trials were multicentre
studies (trials 1, 2, 4, 5, 7, 8, and 9), of which two com-
plete data sets (1 and 7) had been published three
times, each over the subsequent two years. Trial 1 stud-
ied treatment of established postoperative nausea and
vomiting.1 All other trials studied prophylaxis.4 Of the
23 reports which were either duplicated or contained
duplicated data, 14 (61%) declared sponsorship and 10
(43%) appeared in a journal supplement. Our
subsequent investigation suggests that all of these 23
reports emanated from nine trials sponsored by the
manufacturer. Of the 61 randomised controlled trials
which were not subject to duplication, 17 (28%)
declared sponsorship and 11 (18%) appeared in a sup-
plement. Seventy five percent of duplicated data
appeared in six English language journals, and 25% in
one French and two Italian journals. All reports except
four, with a total of 290 patients receiving ondansetron

(3b, 6a, 9b, and 9e), could be found in either Medline,
Biological Abstracts, or Embase. The manufacturer
provided us with a comprehensive printout of all con-
trolled studies of ondansetron in postoperative emesis.
All except one (6a) of the 23 original or duplicated
reports were listed but with no distinction between
originals and duplicates.

Evidence of duplication
One preliminary report (4b) mentioned a forthcoming
full publication (4a) in a footnote, although the full
publication failed to cross reference the preliminary
report. No clear cross reference was found in any of the
21 other reports. Two papers (6b and 9c) cited match-
ing reports (6a and 9b, respectively) but without saying
or suggesting that these were the same patients.

Duplication of five trials (1, 2, 3, 7, and 9) was con-
firmed by the authors of the original report, the dupli-
cate report, or both. Authors of a sixth trial (5) referred
us to the manufacturer, who confirmed duplication.

Authors of two trials (6 and 8) did not respond to
our inquiry. The efficacy data and other outcomes
were, however, identical in the original and duplicate
publications (table).

Problems in identifying duplicates
Parts of one multicentre trial (9a) had been published
in four other reports (9b-e), each written by
investigators from the multicentre trial. All the authors
confirmed duplication, even though in three reports
(9b-d) the anaesthetic was different from that described
in the multicentre trial, in one (9d) a new treatment
arm (ondansetron 8 mg) was added to the study
design, and one report was the combination of already
duplicated multicentre data (9b) with some new data to
produce a third paper (9c). Four pairs of identical trials
(2, 5, 6, and 8) were published by completely different
authors without any common authorship, as happened
with report 7c, which contained data from a trial which
had been published twice before. Two pairs of
duplicates combined data from one or two other trials
and were then published as one paper (2b with 5b, 7c
with 8b). Some duplicates used different numbers of
patients (1a and 1c, 5a and 5b) or patient
characteristics (2a and 2b, 7a and 7b) from the original.
Trial 3 was published in two different languages. For
trial 6 the sex distribution was different in the two
reports.

Impact of duplication: originals versus duplicates
Fourteen of 84 analysed randomised trials (17%)
contained duplicated data. The 14 duplicates docu-
mented 4886 patients, 3335 treated with ondansetron.
In all 28% (3335/11 980) of the ondansetron patient
data studied in published randomised trials were
duplicated.

The studies most commonly duplicated were those
which compared prophylactic intravenous ondanset-
ron 4 mg with placebo. This comparison was reported
in 19 original trials,4 16 of which were not subject to
duplicate publication, but data from three (trials 7a, 8a,
and 9a) were subsequently duplicated in six further
reports (7b, 7c, 8b, 9b-d). The three original reports
which were subject to duplicate publication were large
multicentre trials.
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Ondansetron for prevention and treatment of postoperative nausea and vomiting. Duplication of data from full reports of published randomised controlled
trials

Trial

Reports (reference No) Evidence of duplication of data Number of patients

Original Duplicate
Cross

reference

Confirmation
(A=author

M=manufacturer)†

Degrees of similarity Problems which made detection of
duplicate data difficult
(ITT=intention-to-treat)

Common
authorship‡

Original Duplicate

Patient characteristics=number,
mean age and weight, sex, type of

surgery, etc Total
Taking
drug Total

Taking
drug

Trial 1: ondansetron 1 mg IV v 4 mg IV v 8 mg IV v placebo (treatment of established postoperative nausea and vomiting)

1a 9 No A confirmed Identical: patient characteristics
(table 1), adverse events (table 2),
efficacy data (abstract) as 1b (table 1
and 3, abstract)

Yes 500 371

1b 10 No A confirmed Identical: patient characteristics
(table 1), adverse events (table 3),
efficacy data (abstract) as 1a (table 1
and 2, abstract)

Yes 500 371

1c 11 study I No A confirmed No identical data Reported together with another trial.
Patient characteristics not reported.
Similar but not identical efficacy
data because different number of
patients

Yes 465 348

Trial 2: ondansetron 8 mg by mouth x 3 (8 hourly) v placebo (prevention of postoperative nausea and vomiting)

2a 12 No A confirmed
M confirmed

Identical: number of patients per group,
incidence of nausea and/or vomiting
0-24 h (fig 1), absence of vomiting
(table 4)

Patient characteristics on ITT data
(table 1)

No 237 117

2b 13 study II No A not confirmed
M confirmed

Identical: number of patients per group,
incidence of nausea and/or vomiting
0-24 h (table 4), percentage of vomiting
patients (table 4)

Patient characteristics on efficacy
data (table 2)

No 237 117

Trial 3: ondansetron 5 mg/m2 IV v metoclopramide 0.12 mg/kg IV v placebo (prevention of postoperative nausea and vomiting)

3a 14 No A confirmed Identical: patient characteristics (results
section), efficacy data (table 2)

In French Yes 60 20

3b 15 No Not applicable Identical: patient characteristics (results
section), efficacy data (fig 1)

In Italian Yes 60 20

Trial 4: ondansetron 8 mg IV x 2 (8 hourly) v placebo (prevention of postoperative nausea and vomiting)

4a 16 No Not sought Full report No identical data Yes 163 82

4b 17 Yes, as
footnote

Not sought Preliminary report No identical data Yes 50 25

Trial 5: ondansetron 1 mg by mouth v 8 mg by mouth v 16 mg by mouth v placebo; each dose x 3 (prevention of postoperative nausea and vomiting)

5a 18 No A not confirmed
M confirmed

Identical: patient characteristics (table 1)
as 5b (table 1)

13 of 995 patients excluded from
efficacy analysis, but only data from
973 analysed (table 5)

No 973 726

5b 13 study I No A not confirmed
M confirmed

Identical: patient characteristics (table 1)
as 5a (table 1)

13 of 995 patients excluded from
efficacy analysis. Efficacy data
(table 3) assumed to be ITT
analysis; only percentages reported

No 982 733

Trial 6: ondansetron 8 mg IV v droperidol 1.25 mg IV v placebo (prevention of postoperative nausea and vomiting)

6a 19 No A no reply Identical: efficacy data (fig 1), surgery,
number of patients, anaesthesia

26 male and 34 female patients No 60 20

6b 20 Yes without
comment

A no reply Identical: efficacy data (graph), surgery,
number of patients, anaesthesia

30 male and 30 female patients No 60 20

Trial 7: ondansetron 1 mg IV v 4 mg IV v 8 mg IV v placebo (prevention of postoperative nausea and vomiting)

7a 21 No A confirmed Identical: time to recovery (table 2) as
7c (table 1), but not as 7b; efficacy
results (table 3) as 7c (fig 1), adverse
events (table 4) as 7b (table 3)

Exact number of patients per group
not stated ("36 of 580 excluded
from analysis"). Efficacy data
reported only as percentages

Yes 544 405

7b 22 No A no reply Identical: number of patients per group
(table 2) as 7c (Fig 1), efficacy results
(Fig 1a) as 7a (Fig 2), adverse events
(table 3) as 7a (table 4)

Patient characteristics given on
efficacy data rather than on ITT data
as in 7a and 7c

Yes 544 405

7c 23 study I No A no reply Identical: time to recovery (table 1) as
7a (table 2), but not as 7b; efficacy
results (fig 1) as 7a (fig 1)

Reported together with two other
trials. Efficacy data reported only as
percentages

No 544 405

Trial 8: ondansetron 1 mg IV v 4 mg IV v 8 mg IV v placebo (prevention of postoperative nausea and vomiting)

8a 24 No A no reply Identical: awakening times (table 1) and
efficacy data (fig 1) as 8b (table 1 and
fig 1)

Efficacy data only as percentages in
graphs

No 539 437

8b 23 study II No A no reply Identical: awakening times (table 1) and
efficacy data (fig 1) as 8a (table 1 and
fig 1)

Reported together with two other
trials

No 539 437

Trial 9: ondansetron 4 mg IV v placebo (prevention of postoperative nausea and vomiting)

9a 25 No A confirmed Full report Premedication with diazepam 10 mg
+ atropine 0.5 mg im 1 hour before
induction. Induction with
thiopentone. Maintenance with
isoflurane and nitrous oxide in
oxygen. If rescue medication fails:
metoclopramide 10 mg iv

Yes 928 464

9b 26 No A confirmed Identical: numbers of ophthalmic
subgroup, and rescue medication as 9a

Different premedication (diazepam
2-5 mg iv), different induction
(propofol), and different
maintenance (nitrous oxide in
oxygen) as 9a, but identical with 9c

Yes 260 130

9c 27 to 9b
without

comment*

A confirmed Identical: anaesthetic technique, rescue
medication as 9a. Similar: ophthalmic
subgroup as 9a and 9b, but here 140
more; surgical subgroups (table 1);
adverse effects (table 3) as 9b - here all
numbers are higher as in 9b

Anaesthetic technique different from
9a but identical with 9b

Yes 260 130

9d 28 No A confirmed No similarity of data Additional ondansetron 8 mg arm.
Different induction method
(propofol) than 9a

Yes 145 74

9e 29 No A confirmed Identical: premedication, anaesthetic
technique, and rescue medication as 9a

Efficacy data reported as scores Yes 240 120

4004 2642 4886 3335

*Without comment: matching report was mentioned but duplication of data not acknowledged. †Not confirmed means that author replied but neither confirmed nor denied duplication. ‡At least one author common to
all reports.
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In the 16 reports which were not duplicated the
number needed to treat to prevent vomiting within 24
hours with intravenous ondansetron 4 mg compared
with placebo was 9.5 (95% confidence interval 6.9 to
15), relative benefit 1.33 (1.21 to 1.47) (figure). In the
three original reports which were subject to duplica-
tion, the number needed to treat was 3.9 (3.3 to 4.8),
relative benefit 1.44 (1.33 to 1.55). The difference
between the two numbers needed to treat was
statistically significant (z = 4.84, P < 0.00001).

In the six duplicates of those three trials the
number needed to treat to prevent vomiting within 24
hours with intravenous ondansetron 4 mg compared
with placebo was 3.3 (2.8 to 3.8), relative benefit 1.62
(1.43 to 1.83) (figure). The combined number needed
to treat with data from all three duplicated trials and
their six duplicates was 3.5 (3.2 to 4.0), relative benefit
1.54 (1.46 to 1.63). This number needed to treat was
significantly different from the number needed to treat
from the 16 non-duplicated trials (z = 6.8, P
< 0.00001).

Impact of duplication on meta-analysis
When all original reports were combined (19) the
number needed to treat to prevent vomiting within 24
hours with intravenous ondansetron 4 mg compared
with placebo was 6.4 (5.3 to 7.9), relative benefit 1.36
(1.26 to 1.47).4 When original and duplicate reports
were combined (25), the number needed to treat
improved to 4.9 (4.4 to 5.6), relative benefit 1.44 (1.33
to 1.55) (fig 1). Adding the duplicates to the originals
therefore produced an overestimation of treatment
efficacy of 23% ((6.4 − 4.9)/6.4)).

Discussion
Why make a fuss about duplicate publications? There
are situations where duplicate publication is justified,30

and there are laudable examples,31 in different
languages and with clear cross references.32 The reason
for making a fuss is covert duplication, because when
duplication of patient information is unstated,
estimates of treatment efficacy and safety may be
biased. There are two arguments here, qualitative and
quantitative.

Instead of reading nine genuine reports of the effi-
cacy and safety of a drug the reader is presented with
23. Even thoughtful readers will fail to spot the
duplication33 and give the conclusions more emphasis
than they deserve,3 34 believing that the drug was tested
in more patients than was actually the case. An
exaggerated perception of both treatment efficacy and
safety is the likely result.

At face value the relevant published literature con-
tains 11 980 patients treated with ondansetron in 84
trials. In reality it was 8645 patients in 70 trials. An
uncritical analysis would have overestimated the
number of trials by 17% and the number of patients by
28%.

As is clear from the figure, failure to exclude dupli-
cates would have overestimated ondansetron’s efficacy
by 23% (improving the number needed to treat from
6.4 to 4.9), and exaggerated the accuracy of the point
estimate (narrowing the confidence interval). While the
exaggerated accuracy is a function of the inflated num-
bers, the cause of the improvement in the number
needed to treat is not so obvious. It results from the fact
that the trials which were subject to duplication
reported much greater efficacy (number needed to
treat 3.9) than the non-duplicated reports (number
needed to treat 9.5) with no overlap of confidence
intervals. The actual duplicates exaggerated treatment
efficacy even more (number needed to treat 3.3).

The difference between originals, duplicates, and
the combined data has clinical relevance. The number
needed to treat of 6.4 for the original reports means
that more than six patients have to be treated with
ondansetron 4 mg to prevent vomiting in one who
would have vomited had he or she received a placebo.
For the duplicates only three patients need to be
treated for one to benefit. Combining originals and
duplicates—that is, combining the data as they appear
in the literature, improved the 1 in 6 to 1 in 5, just
within our preset definition of clinically relevant
postoperative antiemetic efficacy.35

Overestimation of treatment efficacy by including
duplicates is yet another methodological problem for
meta-analysis.36 The effect is in the same direction and
of the same degree as the effects of improper blinding
or inadequate concealment of treatment allocation.37

Unwarranted assumptions about safety might also be
made. No major drug related adverse effect seen in
11 980 patients sounds more persuasive than none in
8645 patients.38

Covert duplication should be uncovered by several
of the processes of publication: by authors adhering to
the Vancouver guidelines; by authors having to sign a
declaration of unique publication when they submit a
paper to a journal; and at peer review, when expert
reviewers should spot the similarity of data.

The Vancouver guidelines state, “Manuscripts are
reviewed for possible publication with the understand-
ing that they are being submitted to one journal at a
time and have not been published, simultaneously
submitted, or already accepted for publication else-
where.”39 All the duplicates reported here were
published as full reports in journals which quote this
requirement or referred to the guidelines at the time of
publication. We do not know whether or not authors
signed a declaration of unique publication. Half of
these reports were published in journal supplements.

Original trials which were not duplicated (A)
16

3

6

9

19

25

2 6 10

Number needed to treat
(95% confidence interval)

14

Original trials subsequently duplicated (B)

Duplicates of B (C)

Combined B+C

All original trials combined: A+B 

All original trials +
all duplicates combined: A+B+C

Treatment efficacy in 16 original trials which were not duplicated,
three original trials which were duplicated, six duplicates of these
three trials, and the combination of originals and duplicates. Number
needed to treat (with 95% confidence intervals) to prevent vomiting
up to the 24th postoperative hour with intravenous ondansetron
4 mg compared with placebo. The numbers above the symbols are
the numbers of reports.
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Supplements’ guides for authors were the same as their
parent journals. If peer review was used the process
clearly failed to detect or eliminate duplicates.

The key issue here is cross referencing. Without
cross referencing duplication becomes covert. Only
one preliminary report17 mentioned a future full paper,
but when the full paper was published it did not men-
tion the preliminary report. No clear cross referencing
was present in the other 21 reports. Two reports refer-
enced a matching paper but with no indication that
they used the same data. These cross references were of
no value, because the reader was left in the dark about
the relation between the papers.

It could be argued that these covert duplicates were
so obvious that they would be identified easily.
However, they have not been identified. Original
ondansetron data together with data from duplicate
reports have been unwittingly cited in clinical
investigations,40-43 in opinion leaders’ articles on
postoperative nausea and vomiting,44 in a widely cited
review article on ondansetron,45 in a standard textbook
on ambulatory surgery,46 and in a review about the eth-
ics of antiemetic trials.33 Covert duplicate reports can
be very difficult to recognise.

Examples of masking included different language
or completely different authors, adding further data to
duplicated material, presenting analyses as both
efficacy and intention to treat, or combining the dupli-
cated data with data from another trial and reporting a
combined analysis. We detected the duplicates only
because of the stringency of our systematic review
process. Confirmation by the original authors had to
be sought, but responses were far from comprehensive.
Neither could the list of publications provided by the
manufacturer resolve the matter, because the manufac-
turer did not distinguish between originals and
duplicates.

Ironically, while writing this manuscript a report of
yet another large multicentre trial of ondansetron
appeared in a peer reviewed journal.47 It contained the
same data as a report published two years earlier.23

Another 226 patients given ondansetron were
duplicated in the published literature, and the crucial
cross reference to the original paper was lacking.
Caveat lector.
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Publication bias: evidence of delayed publication in a
cohort study of clinical research projects
Jerome M Stern, R John Simes

Abstract
Objectives: To determine the extent to which
publication is influenced by study outcome.
Design: A cohort of studies submitted to a hospital
ethics committee over 10 years were examined
retrospectively by reviewing the protocols and by
questionnaire. The primary method of analysis was
Cox’s proportional hazards model.
Setting: University hospital, Sydney, Australia.
Studies: 748 eligible studies submitted to Royal
Prince Alfred Hospital Ethics Committee between
1979 and 1988.
Main outcome measures: Time to publication.
Results: Response to the questionnaire was received
for 520 (70%) of the eligible studies. Of the 218
studies analysed with tests of significance, those with
positive results (P < 0.05) were much more likely to be
published than those with negative results (P>0.10)
(hazard ratio 2.32 (95% confidence interval 1.47 to
3.66), P = 0.0003), with a significantly shorter time to
publication (median 4.8 v 8.0 years). This finding was
even stronger for the group of 130 clinical trials
(hazard ratio 3.13 (1.76 to 5.58), P = 0.0001), with
median times to publication of 4.7 and 8.0 years
respectively. These results were not materially
changed after adjusting for other significant
predictors of publication. Studies with indefinite
conclusions (0.05<P < 0.10) tended to have an even
lower publication rate and longer time to publication
than studies with negative results (hazard ratio 0.39

(0.13 to 1.12), P = 0.08). For the 103 studies in which
outcome was rated qualitatively, there was no clear cut
evidence of publication bias, although the number of
studies in this group was not large.
Conclusions: This study confirms the evidence of
publication bias found in other studies and identifies
delay in publication as an additional important factor.
The study results support the need for prospective
registration of trials to avoid publication bias and also
support restricting the selection of trials to those
started before a common date in undertaking
systematic reviews.

Introduction
In evaluating the effectiveness of treatments, the high-
est level of evidence is believed to be obtained from a
systematic review or meta-analysis of all randomised
controlled trials. However, evidence of treatment effec-
tiveness even from randomised trials can still be biased
owing to a number of factors: bias within individual
trials that are not properly randomised or not analysed
according to intention to treat1; bias in selecting trials
for inclusion in a meta-analysis,2 3 particularly when
only published trials are included4; and bias in selecting
treatment questions after examining the data.5 In
particular, if trials with a positive effect of treatment are
more likely to be published, a review limited only to
published trials would give a more positive effect of
treatment than a review based on all trials (published
and unpublished).
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