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A B S T R A C T

Background

Systematic reviews may be compromised by selective inclusion and reporting of outcomes and analyses. Selective inclusion occurs when

there are multiple effect estimates in a trial report that could be included in a particular meta-analysis (e.g. from multiple measurement

scales and time points) and the choice of effect estimate to include in the meta-analysis is based on the results (e.g. statistical significance,

magnitude or direction of effect). Selective reporting occurs when the reporting of a subset of outcomes and analyses in the systematic

review is based on the results (e.g. a protocol-defined outcome is omitted from the published systematic review).

Objectives

To summarise the characteristics and synthesise the results of empirical studies that have investigated the prevalence of selective inclusion

or reporting in systematic reviews of randomised controlled trials (RCTs), investigated the factors (e.g. statistical significance or direction

of effect) associated with the prevalence and quantified the bias.

Search methods

We searched the Cochrane Methodology Register (to July 2012), Ovid MEDLINE, Ovid EMBASE, Ovid PsycINFO and ISI Web

of Science (each up to May 2013), and the US Agency for Healthcare Research and Quality (AHRQ) Effective Healthcare Program’s

Scientific Resource Center (SRC) Methods Library (to June 2013). We also searched the abstract books of the 2011 and 2012 Cochrane

Colloquia and the article alerts for methodological work in research synthesis published from 2009 to 2011 and compiled in Research

Synthesis Methods.

Selection criteria

We included both published and unpublished empirical studies that investigated the prevalence and factors associated with selective

inclusion or reporting, or both, in systematic reviews of RCTs of healthcare interventions. We included empirical studies assessing any

type of selective inclusion or reporting, such as investigations of how frequently RCT outcome data is selectively included in systematic

reviews based on the results, outcomes and analyses are discrepant between protocol and published review or non-significant outcomes

are partially reported in the full text or summary within systematic reviews.
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Data collection and analysis

Two review authors independently selected empirical studies for inclusion, extracted the data and performed a risk of bias assessment.

A third review author resolved any disagreements about inclusion or exclusion of empirical studies, data extraction and risk of bias.

We contacted authors of included studies for additional unpublished data. Primary outcomes included overall prevalence of selective

inclusion or reporting, association between selective inclusion or reporting and the statistical significance of the effect estimate, and

association between selective inclusion or reporting and the direction of the effect estimate. We combined prevalence estimates and risk

ratios (RRs) using a random-effects meta-analysis model.

Main results

Seven studies met the inclusion criteria. No studies had investigated selective inclusion of results in systematic reviews, or discrepancies

in outcomes and analyses between systematic review registry entries and published systematic reviews. Based on a meta-analysis of four

studies (including 485 Cochrane Reviews), 38% (95% confidence interval (CI) 23% to 54%) of systematic reviews added, omitted,

upgraded or downgraded at least one outcome between the protocol and published systematic review. The association between statistical

significance and discrepant outcome reporting between protocol and published systematic review was uncertain. The meta-analytic

estimate suggested an increased risk of adding or upgrading (i.e. changing a secondary outcome to primary) when the outcome was

statistically significant, although the 95% CI included no association and a decreased risk as plausible estimates (RR 1.43, 95% CI 0.71

to 2.85; two studies, n = 552 meta-analyses). Also, the meta-analytic estimate suggested an increased risk of downgrading (i.e. changing

a primary outcome to secondary) when the outcome was statistically significant, although the 95% CI included no association and

a decreased risk as plausible estimates (RR 1.26, 95% CI 0.60 to 2.62; two studies, n = 484 meta-analyses). None of the included

studies had investigated whether the association between statistical significance and adding, upgrading or downgrading of outcomes

was modified by the type of comparison, direction of effect or type of outcome; or whether there is an association between direction

of the effect estimate and discrepant outcome reporting.

Several secondary outcomes were reported in the included studies. Two studies found that reasons for discrepant outcome reporting

were infrequently reported in published systematic reviews (6% in one study and 22% in the other). One study (including 62 Cochrane

Reviews) found that 32% (95% CI 21% to 45%) of systematic reviews did not report all primary outcomes in the abstract. Another

study (including 64 Cochrane and 118 non-Cochrane reviews) found that statistically significant primary outcomes were more likely to

be completely reported in the systematic review abstract than non-significant primary outcomes (RR 2.66, 95% CI 1.81 to 3.90). None

of the studies included systematic reviews published after 2009 when reporting standards for systematic reviews (Preferred Reporting

Items for Systematic reviews and Meta-Analyses (PRISMA) Statement, and Methodological Expectations of Cochrane Intervention

Reviews (MECIR)) were disseminated, so the results might not be generalisable to more recent systematic reviews.

Authors’ conclusions

Discrepant outcome reporting between the protocol and published systematic review is fairly common, although the association between

statistical significance and discrepant outcome reporting is uncertain. Complete reporting of outcomes in systematic review abstracts

is associated with statistical significance of the results for those outcomes. Systematic review outcomes and analysis plans should be

specified prior to seeing the results of included studies to minimise post-hoc decisions that may be based on the observed results.

Modifications that occur once the review has commenced, along with their justification, should be clearly reported. Effect estimates

and CIs should be reported for all systematic review outcomes regardless of the results. The lack of research on selective inclusion of

results in systematic reviews needs to be addressed and studies that avoid the methodological weaknesses of existing research are also

needed.

P L A I N L A N G U A G E S U M M A R Y

Bias due to selective inclusion and reporting of outcomes and analyses in systematic reviews of randomised trials of healthcare

interventions

A systematic review summarises evidence from multiple studies to answer a specific research question (e.g. what are the benefits and

harms of a particular intervention for a particular health condition?). Often, there are many outcomes that systematic review authors

could report to address their research question (e.g. pain, disability and quality of life for patients with musculoskeletal conditions)

and many different results available for a particular outcome (e.g. a study might measure pain using three different scales at four time

points). If the decision about which outcomes to investigate in a systematic review is made based on the results for those outcomes in
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the eligible studies, this may lead to bias. While, if the decision about which outcomes to report in a systematic review and the ways to

report them is based on the results, this may mislead users of the systematic review.

This methodology review summarises the findings of studies examining the inclusion of results and reporting of outcomes in systematic

reviews. We searched for studies indexed in electronic bibliographic databases up to May 2013. We included seven studies and found

that outcomes investigated and reported in systematic reviews were often changed between the protocol and published systematic

review. We also found that it was unclear whether the decision to make these changes was related to how statistically convincing the

treatment effect for that outcome was. More studies are needed to confirm if this relationship exists. Also, one study found that some

systematic reviews did not report all of the most important outcomes in the abstract of the review. Another study found that outcomes

with a more statistically convincing result were more likely to be completely reported in the abstract than other outcomes. The studies

that we included were limited to systematic reviews published before 2009. New studies are needed to examine the inclusion of results

and reporting of outcomes in more recent systematic reviews.

B A C K G R O U N D

Systematic reviews and meta-analyses of intervention studies pro-

vide evidence to decision makers on the benefits and harms of

healthcare interventions, keep clinicians up-to-date, identify gaps

in knowledge and provide recommendations for future research

(Higgins 2011b; Moher 2009). However, various practices may

affect the validity of systematic reviews. These practices include

selective publication of studies (Begg 1988; Dickersin 1990) and

selective reporting of a subset of outcomes and analyses within

studies based on the results (e.g. statistical significance, magnitude

or direction of effect). We refer to the latter as selective reporting

(Hutton 2000; Song 2010).

Selective reporting can occur in various ways in randomised con-

trolled trials (RCTs). Examples include omission of all data for a

measured outcome, reporting data for only a subset of the time

points measured, and reporting only subgroup analyses or sub-

scale data. Additional problems include the failure to report mea-

sures of variation (e.g. standard errors (SEs) or 95% confidence

intervals (CIs)) or exact P values for non-significant outcomes, and

modification of ’primary’ and ’secondary’ outcome labels between

registry entries, protocols and publications (Chan 2004a; Chan

2004b; Chan 2005; Dwan 2008; Dwan 2014; Mathieu 2009).

Certain types of selective reporting in RCTs can lead to bias in

the results of meta-analyses (Kirkham 2010a; Williamson 2005a;

Williamson 2005b).

Empirical evidence of selective reporting in RCTs exists. In two

landmark studies, Chan and colleagues compared outcomes re-

ported in RCT protocols to the methods and results sections of

publications. They found that 71% of RCTs in one study and 88%

in another had at least one unreported efficacy outcome (Chan

2004a; Chan 2004b). A systematic review of nine cohorts of RCTs

found that at least one primary outcome was added, omitted or

changed (upgraded from secondary to primary or downgraded

from primary to secondary) in 4% to 50% of publications when

compared with the registry entry or protocol. In addition, statis-

tically significant outcomes were more often completely reported

compared with non-significant outcomes (range of odds ratios 2.4

to 4.7) where completely reported was defined as reporting suffi-

cient data for inclusion in a meta-analysis (Dwan 2011).

Description of the problem or issue

Most research on selective reporting has been undertaken at the

RCT level (Norris 2013; Page 2013a). However, there is potential

for similar processes to occur at the systematic review level, partic-

ularly when multiplicity of outcome data exists in RCT reports.

Examples of multiplicity of data include multiple measurement

scales, multiple time points and multiple analyses (e.g. when both

final and change from baseline values, or both intention-to-treat

and per-protocol analyses are reported for a particular outcome)

(Bender 2008; Tendal 2011). When multiplicity of data is present,

systematic review authors may include a subset of outcome data

in the review. There can be reasonable justifications for including

a subset of outcome data in systematic reviews and meta-analy-

ses (e.g. choosing to include data collected using validated mea-

surement scales only, or excluding surrogate outcomes that are of

limited clinical relevance), but if the choice is made based on the

results (which we refer to as ’selective inclusion of results’) the

corresponding meta-analytic effect estimate may be biased (Page

2013a; Tendal 2009; Tendal 2011).

After inclusion in a systematic review, outcomes and analyses

may be selectively reported in the same ways as occurs in RCTs

(Kirkham 2010b; Moher 2007). For example, systematic review

authors may not report results of all primary outcomes in the ab-

stract of the review, or may modify the description of outcomes

from primary to secondary or vice versa. Selective reporting can
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misrepresent the available evidence and mislead the users of sys-

tematic reviews regarding the importance of particular outcomes

(Chalmers 1990; Liberati 2009; Moher 2009).

There are important differences between empirical investigations

of selective reporting in systematic reviews and selective report-

ing in RCTs. Unlike RCTs, which involve prospective recruitment

of participants and collection of outcome data, most systematic

reviews are retrospective by nature, in that the studies included

are usually identified after they have been completed and their

results reported. This means that the outcomes and analyses re-

ported in systematic reviews are dependent on the data available

in the included studies. Therefore, when investigating bias due to

selective inclusion or reporting in systematic reviews, the extent to

which changes to planned outcomes and analyses occurred because

none of the included studies measured the necessary outcome data

(rather than because of the nature of the results) requires consid-

eration by investigators.

Why it is important to do this review

Several empirical studies have assessed the prevalence of selective

inclusion and reporting in systematic reviews of RCTs, and the

factors associated with the prevalence, but we are unaware of any

systematic reviews of such studies. If selective inclusion and re-

porting are found to occur frequently, interventions may be neces-

sary to improve the conduct and reporting of systematic reviews.

Examples of such interventions include: increasing review authors’

awareness of guidelines for the reporting of outcomes in systematic

reviews, particularly the Preferred Reporting Items for Systematic

reviews and Meta-Analyses (PRISMA) statement (Liberati 2009;

Moher 2009) and the Methodological Expectations of Cochrane

Intervention Reviews (MECIR) reporting standards (Chandler

2012); more detailed advice in guidance documents such as the

Cochrane Handbook for Systematic Reviews of Interventions regard-

ing these potential sources of bias (Higgins 2011a); the develop-

ment of core outcome sets for a range of clinical conditions (Clarke

2007; COMET Initiative; Kirkham 2013); and registration of de-

tailed protocols for all systematic reviews of healthcare interven-

tions (Booth 2010; PLoS 2011).

O B J E C T I V E S

To summarise the characteristics and synthesise the results of em-

pirical studies that have investigated the prevalence of selective in-

clusion or reporting in systematic reviews of RCTs, investigated

the factors (e.g. statistical significance or direction of effect) asso-

ciated with the prevalence and quantified the bias.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included both published and unpublished empirical studies

that investigated the prevalence and factors associated with selec-

tive inclusion or reporting, or both, in systematic reviews of RCTs

of healthcare interventions. If empirical studies included a mix-

ture of systematic reviews of RCTs and non-randomised studies

(NRS) and reported data separately, we only included the findings

for systematic reviews of RCTs. If it was not possible to separate

the data, we contacted the study authors. If the data could not be

separated, we presented the results but did not include them in

the quantitative syntheses.

We included empirical studies that comprised a sample or a com-

plete set of systematic reviews (e.g. all systematic reviews registered

or published during a specific time period). The empirical studies

could have assessed any type of selective inclusion or reporting,

such as investigations of how frequently: (1) RCT outcome data

is selectively included in systematic reviews based on the results;

(2) outcomes and analyses are discrepant between protocol and

published review; or (3) non-significant outcomes are partially re-

ported in the full text or summary within systematic reviews. We

defined the full text of the systematic review as the text reported

in the results section, tables, forest plots and data available via

online appendices. Summaries within systematic reviews included

the abstract, plain language summary or ’Summary of findings’

tables. We excluded empirical studies assessing discrepancies in

information other than outcomes and analyses, e.g. search strategy

or inclusion criteria, as discrepancies of this nature were beyond

the scope of our review.

Prior to the launch in February 2011 of PROSPERO, an inter-

national online prospective register of systematic reviews hosted

by the Centre for Reviews and Dissemination (University of York,

United Kingdom), access to systematic review protocols was gen-

erally limited to organisations such as The Cochrane Collabora-

tion, the Campbell Collaboration and the Joanna Briggs Institute

(Booth 2010; Booth 2011). Therefore, we anticipated that it was

unlikely that empirical studies that included systematic reviews

other than those coming from these organisations would exist at

the time of our search. We also anticipated that empirical studies

comparing systematic review registry entries to published system-

atic reviews would be unlikely to exist at this time. However, such

studies may be included in future updates of this Cochrane Re-

view. While these issues may limit the generalisability of some of

the empirical studies identified, these issues are unlikely to apply

to empirical studies investigating selective inclusion of RCT out-

come data in systematic reviews or selective partial reporting in

systematic reviews, because both of these types of selective inclu-

sion and reporting can be assessed in systematic reviews without

a systematic review protocol or registry entry.
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Types of data

We included estimates of the prevalence of selective inclusion or

reporting in systematic reviews of RCTs and estimates of the as-

sociation between selective inclusion or reporting and any factors

predictive of this (e.g. statistical significance or direction of the ef-

fect) as assessed by the investigators who did the original empirical

studies. We anticipated that these factors may have been defined

by investigators differently, but included any empirical study re-

gardless of the definitions used. The terms “full” or “complete”

versus “partial” reporting in either the full text or summary of the

systematic review were also anticipated to be defined variously by

investigators, but we included any empirical study regardless of

the definitions used.

Types of methods

We focused on five types of selective inclusion and reporting of

outcomes and analyses in this review. These included:

• selective inclusion of RCT outcome data in systematic

reviews;

• discrepancies between systematic review registry entries and

published systematic reviews;

• discrepancies between systematic review protocols and

published systematic reviews;

• discrepancies between the full text and the summaries (i.e.

abstract, plain language summary or ’Summary of findings’

table) in systematic reviews;

• selective partial reporting in systematic reviews.

Types of outcome measures

For each of the five types of methods, we included three primary

outcomes:

1. Overall prevalence of selective inclusion or reporting;

2. Whether the overall prevalence of selective inclusion or

reporting is associated with statistical significance of the effect

estimate;

3. Whether the overall prevalence of selective inclusion or

reporting is associated with direction of the effect estimate.

We also included four secondary outcomes:

1. Prevalence of specific examples of selective inclusion or

reporting (see Appendix 1 for examples that we anticipated

might be reported in empirical studies);

2. Whether the prevalence of each specific example of selective

inclusion or reporting is associated with statistical significance of

the effect estimate;

3. Whether the prevalence of each specific example of selective

inclusion or reporting is associated with the direction of the

effect estimate;

4. Whether the overall prevalence or prevalence of specific

examples of selective inclusion or reporting is associated with

other factors investigated by the empirical study investigators

(e.g. clinical area, funding of the systematic review).

We did not exclude studies based on the outcomes reported.

Search methods for identification of studies

Electronic searches

We searched the following electronic databases:

• Cochrane Methodology Register (to July 2012, which was

the last month in which new records were added to this

database);

• Ovid MEDLINE (January 1946 to May 2013);

• Ovid EMBASE (January 1980 to May 2013);

• Ovid PsycINFO (January 1806 to May 2013);

• ISI Web of Science (January 1898 to May 2013).

The search strategies for each database are reported in Appendix

2. We also searched the US Agency for Healthcare Research and

Quality (AHRQ) Effective Healthcare Program’s Scientific Re-

source Center (SRC) Methods Library (SRC Methods Library

2013) on 5th June 2013, using the following Search Descriptors:

“Bias - outcome selection”, “Bias - Publication”, “Bias - Report-

ing”, “Reporting”, “Registries - Systematic Reviews” and “Synthe-

sis, Quantitative - Reporting”.

Searching other resources

We searched the abstract books of the 2011 and 2012 Cochrane

Colloquia (which were not indexed in any electronic databases

at the time of the search). We also searched the article alerts for

methodological work in research synthesis published from 2009 to

2011, which are available in Research Synthesis Methods (Hafdahl

2010b; Hafdahl 2010a; Hafdahl 2011a; Hafdahl 2011b; Hafdahl

2012). One review author (MJP) screened the reference lists of

all included studies and any relevant reviews identified from the

search. One review author (MJP) contacted the authors of all in-

cluded studies and relevant reviews, as well as individuals with

content expertise, to assist with the identification of published,

unpublished and ongoing studies.

Data collection and analysis

Selection of studies

Two of four review authors (MJP and either JK, KD or SK) inde-

pendently screened the titles and available abstracts of all studies

identified by the search against the inclusion criteria (see Criteria

for considering studies for this review), and excluded any clearly

irrelevant studies. We did not exclude studies based on the lan-

guage of the publication. Two review authors (MJP and SK) in-

dependently assessed full-text copies of reports of potentially eli-

gible studies. The authors resolved disagreements regarding study
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inclusion by discussion, involving a third review author (JEM)

when required.

Data extraction and management

Two of four review authors (MJP and either JK, KD or SK) inde-

pendently extracted data using a data extraction form developed

for this Cochrane Review. Any discrepancies between the authors

were resolved through discussion until consensus was reached or

by arbitration of a third review author (JEM) when required. All

the data extractors pilot tested the data extraction form and modi-

fied it accordingly before use. One review author (MJP) compiled

all comparisons and entered outcome data into Review Manager

5 (RevMan 2011). One review author (JEM) cross-checked the

data entered. For studies where relevant outcome data were not

reported, one review author (MJP) requested further information

from the study investigators. When unsuccessful, we included the

study in the review and fully described it (e.g. using tables), but

did not include it in any quantitative syntheses.

We extracted the following data from each study:

• characteristics of the study, in particular the types of

selective inclusion or reporting investigated, the number of

included systematic reviews, methods for selecting the systematic

reviews, areas of health care addressed, range of years of

publication of the systematic reviews, proportion of systematic

reviews that were Cochrane Reviews and methodological quality

of the systematic reviews (however assessed by the study authors);

• data on estimates of prevalence and association, as specified

under Types of outcome measures;

• the definition of factors investigated for their association

with selective inclusion or reporting (e.g. statistical significance

defined as P < 0.05);

• the definition of “full” or “partial” reporting used by study

investigators who assessed this practice;

• any confounding variables assessed by the study authors

(e.g. funding type).

Assessment of risk of bias in included studies

There is no standard tool available to evaluate the risk of bias of

empirical studies eligible for inclusion in this review. We used the

following criteria:

1. What is the risk of selection bias in the empirical study?

Low risk of bias: the empirical study included all systematic

reviews registered during a specified time period (where

registration is defined as registration of the review in an online

database or publication of a protocol for the review), or included

a random sample of systematic reviews. High risk of bias: the

empirical study included a non-random sample of systematic

reviews. Unclear risk of bias: the sampling frame for the sample

of systematic reviews of RCTs is unclear.

2. What is the risk of selective reporting bias in the empirical

study? Low risk of bias: all comparisons and outcomes reported

in the protocol for the empirical study are fully reported in the

results section of the publication. High risk of bias: not all

comparisons and outcomes reported in the protocol for the

empirical study are fully reported in the results section of the

publication. Unclear risk of bias: it is unclear if all comparisons

and outcomes are fully reported in the results section of the

publication (e.g. because a protocol for the empirical study is not

available) (Dwan 2011).

Two of four authors (MJP and either JK, KD or SK) rated each

criterion independently. Any discrepancies between the authors

were resolved through discussion until consensus was reached or

by arbitration of a third author (JEM) when required.

Measures of the effect of the methods

The measures of prevalence and associations between a factor and

selective inclusion or reporting were dependent on the summary

statistics reported by the empirical study investigators, and we re-

ported the data as available. For empirical studies that reported es-

timates of prevalence, we reported percentages with 95% CIs. We

have presented possible prevalence estimates that we considered

including in Appendix 1. For empirical studies investigating the

association between a factor and selective inclusion or reporting,

we reported risk ratios (RRs) with 95% CIs. We standardised out-

comes so that they have a consistent meaning. For example, RRs

> 1 denote a higher risk of selective inclusion or reporting bias.

If the empirical study investigators reported odds ratios (ORs),

we converted these to RRs using the formula provided in section

12.5.4.4 of theCochrane Handbook for Systematic Reviews of Inter-

ventions (Schünemann 2011). For studies that quantified bias in

meta-analytic estimates due to selective inclusion, we reported the

estimates of bias as reported in the empirical studies.

Unit of analysis issues

Within the systematic reviews evaluated in an empirical study,

there is potential for overlap of included RCTs. We contacted the

authors of the empirical studies to enquire how they dealt with

this issue of RCT overlap. We reported whether the issue was ad-

dressed and discussed its likely impact on the results of the empir-

ical study. Furthermore, we anticipated that there might be some

overlap in the systematic reviews included in the empirical studies

in our review. Based on information regarding the types of reviews

(i.e. Cochrane versus non-Cochrane), years of publication, clinical

condition and types of outcomes (e.g. dichotomous versus contin-

uous), we reported how likely the potential for overlap is and how

it may have impacted on the results of our review. If we suspected

that two studies were likely to have a substantial proportion of

overlapping systematic reviews, we performed sensitivity analyses

by removing the study with the smaller number of included sys-

tematic reviews from the meta-analysis.
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Dealing with missing data

If the empirical studies had missing information on the character-

istics of the included studies (e.g. methods for selecting the system-

atic reviews) or missing outcome data (e.g. measure of variation

for a RR denoting the association between statistical significance

and discrepant outcome reporting), we contacted the authors. We

did not plan to impute any missing outcome data.

Assessment of heterogeneity

We assessed methodological heterogeneity by determining

whether the characteristics of the included empirical studies were

similar, particularly in terms of the areas of health care addressed

by the systematic reviews and type of methodological comparisons

undertaken. We assessed statistical heterogeneity by inspecting the

forest plots and by calculating the I2 statistic with 95% CIs (Deeks

2011; Higgins 2002). We calculated 95% CIs for the I2 statistic

using the non-central Chi2 approximation implemented in the

Stata module heterogi (this module can only be used when there

are more than two studies included in a meta-analysis) (Orsini

2006).

Assessment of reporting biases

To assess small study effects, we planned to generate funnel plots

if at least 10 empirical studies examining the same methodolog-

ical comparison and outcome met our inclusion criteria (Sterne

2011). To assess selective reporting in the included empirical stud-

ies, we compared outcomes reported in the empirical study pro-

tocol (if available) with outcomes reported in the results section

of the publication. We searched for empirical study protocols in

the electronic databases listed above (see Electronic searches). If a

published protocol could not be identified, we requested one from

the authors of the empirical study. If a protocol was not available,

we compared the outcomes reported in the methods section of the

publication with the outcomes reported in the results section of

the publication.

Data synthesis

For each of the five types of selective inclusion and reporting, we

combined estimates of the primary outcome of overall prevalence

of selective inclusion or reporting (primary outcome #1) in a meta-

analysis using a random-effects model. We used DerSimonian and

Laird’s method of moments estimator to estimate the between

trial variance (DerSimonian 1986). When it was not possible to

meta-analyse (because similar measures of overall prevalence had

not been measured in more than one empirical study or were

incompletely reported), we reported percentages and 95% CIs for

each empirical study in tables. For each of the five types of selective

inclusion and reporting, we combined RR estimates of associations

between overall prevalence of selective inclusion or reporting and

statistical significance or direction of effect (primary outcomes #2

and #3) in a meta-analysis using a random-effects model. Where

data could not be combined in a meta-analysis, we reported RR

estimates, 95% CIs and statistical significance for each empirical

study in tables. We did not plan to meta-analyse estimates of bias

due to selective inclusion. Instead, we have reported estimates of

bias as reported by the empirical study investigators in tables.

Subgroup analysis and investigation of heterogeneity

We planned to undertake subgroup analyses to investigate whether

the primary prevalence and association outcomes were modified

by whether the systematic reviews included in the empirical studies

had a review protocol or not; and whether or not the clinical

topic of the systematic reviews had an established core outcome

set (COMET Initiative).

Sensitivity analysis

We planned to assess the robustness of meta-analytic effect esti-

mates based on the risk of bias of the included empirical studies.

Specifically, we planned to compare meta-analytic effect estimates

that included all eligible empirical studies to meta-analytic effect

estimates that included empirical studies only if they were rated

at low risk of selection bias, and low or unclear risk of selective

reporting bias. We used the criterion of low or unclear risk of se-

lective reporting bias because we anticipated that most empirical

studies would not have a study protocol and hence would be rated

as being at unclear risk of bias on this domain. We also planned to

perform sensitivity analyses to determine the robustness of meta-

analysed effect estimates based on the different definitions of se-

lective inclusion, discrepant outcome reporting or selective partial

reporting used by the empirical study investigators. In cases where

ORs were converted to RR, and we were unable to determine the

baseline risk in the empirical study, we planned to undertake sen-

sitivity analyses assuming a range of baseline risks from the other

included studies.

We undertook a post-hoc sensitivity analysis to investigate whether

the meta-analytic proportion was robust to the method of anal-

ysis. In our primary analysis, we meta-analysed raw proportions.

However, other methods have been shown to be preferential be-

cause they remove bias that can arise from assuming the nor-

mal approximation to the binomial and because of the correla-

tion between the proportion and its variance (Trikalinos 2013).

We undertook meta-analyses of logit transformed proportions,

arcsine transformed proportions, Freeman-Tukey double arcsine

transformed proportions (Freeman 1950) and fitted a random-

effects logistic regression (binomial-normal model). These sensi-

tivity analyses were performed using the ’metafor’ package in the

statistical package ’R’ (Viechtbauer 2010).
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R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded

studies; Characteristics of studies awaiting classification; and

Characteristics of ongoing studies.

Results of the search

The search of electronic databases identified a total of 5094

records. We identified 14 additional records through other sources.

After we removed duplicates, 4660 records remained. From screen-

ing titles and abstracts, we excluded 4575 records that were not

relevant to the review, and retrieved 85 full text reports for further

examination. Of these, seven studies fulfilled the inclusion criteria.

Two additional studies are awaiting classification as results are only

available as a conference abstract and are currently being drafted

for full publication (Johnston 2012; Middleton 2010) and one

study is ongoing (Page 2013b). Figure 1 depicts a flow diagram of

the study selection process.
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Figure 1. Study flow diagram.
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Included studies

See Characteristics of included studies.

The seven included studies were published between 2002 and

2013. Four studies were published in a peer-reviewed journal

(Beller 2011; Dwan 2013a; Kirkham 2010b; Silagy 2002) while

three were available as conference abstracts only (Hopewell 2010;

Parmelli 2007; Vlassov 2008). The median number of included

systematic reviews per study was 100 (range: 46 to 288). Six studies

only included Cochrane Reviews (Dwan 2013a; Hopewell 2010;

Kirkham 2010b; Parmelli 2007; Silagy 2002; Vlassov 2008), while

one included both Cochrane and non-Cochrane reviews (Beller

2011). The years of publication of systematic reviews included

in the studies ranged from 1996 to 2009. In six studies, various

areas of health care were addressed in the included systematic re-

views, while one study only included systematic reviews of inter-

ventions for cystic fibrosis and genetic disorders (Dwan 2013a). No

study assessed the methodological quality of included systematic

reviews (e.g. using the Overview Quality Assessment Question-

naire (OQAQ, Oxman 1991) or AMSTAR (Shea 2007)). Only

one study recorded the proportion of systematic reviews that only

included RCTs (85%) (Dwan 2013a). However, five of the re-

maining six studies only included Cochrane Reviews (Hopewell

2010; Kirkham 2010b; Parmelli 2007; Silagy 2002; Vlassov 2008),

which infrequently include NRS (CEU 2012; Moher 2007). No

study assessed the extent of overlap of RCTs in the included sys-

tematic reviews. In terms of the types of selective inclusion and

reporting investigated, no study investigated selective inclusion

of RCT outcome data in systematic reviews, none investigated

discrepancies between systematic review registry entries and pub-

lished systematic reviews, four investigated discrepant outcome

reporting between systematic review protocols and published sys-

tematic reviews (Dwan 2013a; Kirkham 2010b; Parmelli 2007;

Silagy 2002), two investigated discrepant outcome reporting be-

tween the full text and abstract of systematic reviews (Hopewell

2010; Vlassov 2008), and one investigated selective partial report-

ing in systematic reviews (Beller 2011).

Excluded studies

See Characteristics of excluded studies.

We excluded 62 studies (70 full-text reports). The main reasons

for exclusion were: (i) 35 studies investigated the methods or re-

porting of systematic reviews using a quality checklist that did

not include items focusing on selective inclusion or reporting (e.g.

OQAQ, AMSTAR, QUOROM or PRISMA); (ii) five studies in-

vestigated the extent of multiplicity of data in RCT reports and the

impact of multiplicity on the reliability of meta-analysis results,

but not whether results were selectively included by systematic

review authors; (iii) one study investigated discrepancies in meta-

analytic effect estimates between pairs of systematic reviews of the

same topic, but could not determine whether discrepancies were

due to selective inclusion of RCT data or differential inclusion

of trials based on some clinical or methodological rationale; and

(iv) 21 studies investigated issues relating to other methodological

components of systematic reviews, such as the quality of search

strategies or study selection criteria (these 21 studies are not listed

in the table of Characteristics of excluded studies but are available

from the review authors on request).

Risk of bias in included studies

See Figure 2.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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We rated all studies as having a low risk of selection bias because

either a random sample of systematic reviews or an equivalent

sampling process (e.g. systematic sampling) that was unlikely to

introduce bias was used, or all systematic reviews registered or pub-

lished during a particular time period were included in the study.

Three studies were rated as having a low risk of selective report-

ing bias because data for all outcomes and analyses that were pre-

specified in an unpublished study protocol were either reported in

the publications or provided by the authors (Beller 2011; Dwan

2013a; Kirkham 2010b). The remaining four studies were rated as

having an unclear risk of selective reporting bias because it was un-

clear whether all measured and analysed outcomes were reported

(Hopewell 2010; Parmelli 2007; Silagy 2002; Vlassov 2008).

Effect of methods

Selective inclusion of RCT outcome data in

systematic reviews

We did not identify any studies.

Discrepancies between systematic review registry

entries and published systematic reviews

We did not identify any studies.

Discrepancies between systematic review protocols

and published systematic reviews

Four studies, including 485 Cochrane Reviews, reported the preva-

lence of systematic reviews with discrepant outcome reporting be-

tween the protocol and published systematic review (Dwan 2013a;

Kirkham 2010b; Parmelli 2007; Silagy 2002).

Primary outcomes

Overall prevalence of selective reporting

To estimate the overall prevalence of discrepant outcome report-

ing, we combined prevalence estimates of systematic reviews with

any discrepancy in at least one outcome between the protocol and

published systematic review (e.g. adding a new outcome, omitting

a protocol-defined outcome, upgrading a secondary outcome to

primary or downgrading a primary outcome to secondary). The

combined prevalence of systematic reviews that added, omitted,

upgraded or downgraded at least one outcome between the pro-

tocol and published systematic review was 38% (95% CI 23% to

54%; Figure 3). There was considerable statistical heterogeneity

in the prevalence estimates (I2 = 91%, 95% CI 79% to 96%).

The reason for this heterogeneity is unclear. Kirkham 2010b had a

lower prevalence estimate than the other studies, but we could not

identify any variation in the types of reviews included or anything

methodologically unique about Kirkham 2010b that could ex-

plain the statistical heterogeneity. The studies included Cochrane

Reviews published between 2002 and 2009, and one post-hoc ex-

planation for the observed heterogeneity that we considered was

whether there had been changes to editorial processes used in

Cochrane Reviews over time. However, to the best of our knowl-

edge, the only relevant change to editorial processes was that ’Dif-

ferences between protocol and review’ was introduced as a stan-

dard heading in Cochrane Reviews in 2008. This heading may

discourage authors from changing outcomes between the protocol

and review, so its introduction could have reduced the prevalence

of discrepant outcome reporting in Cochrane Reviews published

after 2008. However, this change would only effect a small propor-

tion of reviews included in Dwan 2013a and in none of the other

studies so it does not explain the observed statistical heterogeneity.

Figure 3. Random-effects meta-analysis of proportion of systematic reviews with any discrepancy in at least

one outcome from protocol to published systematic review.
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Association between statistical significance and selective

reporting

Two studies investigated the association between statistical sig-

nificance and discrepant outcome reporting (Kirkham 2010b;

Parmelli 2007). The authors of Dwan 2013a and Silagy 2002

confirmed that neither study investigated this association. In both

Kirkham 2010b and Parmelli 2007, statistical significance of the

meta-analysis was defined as P < 0.05 and types of discrepancies

included adding, upgrading or downgrading outcomes between

the protocol and the published systematic review. The unit of

analysis in both studies was the outcome, which means that more

than one outcome per systematic review may have contributed to

the analysis. Kirkham 2010b also examined the association at the

systematic review level (i.e. the number of systematic reviews with

at least one discrepant outcome).

The association between statistical significance and adding or up-

grading an outcome between protocol and published systematic

review was uncertain. Our meta-analysis of both studies analysed

at the outcome level, including 552 meta-analyses, suggested an

increased risk of adding or upgrading when the outcome was sta-

tistically significant, although the 95% CI included no association

and a decreased risk as plausible estimates of association (RR 1.43,

95% CI 0.71 to 2.85; Figure 4; Analysis 1.1). The analysis at the

review level in Kirkham 2010b produced a similar effect estimate

(RR 1.24, 95% CI 0.57 to 2.66; N = 139 systematic reviews).

Figure 4. Forest plot of association between statistical significance and outcome adding/upgrading.

There was also uncertainty in the association between statistical

significance and downgrading an outcome between protocol and

published systematic review. Downgrading was less common than

adding or upgrading (Figure 5). Our meta-analysis of both studies

analysed at the outcome level, including 484 meta-analyses, sug-

gested an increased risk of downgrading when the outcome was

statistically significant although the 95% CI included no associa-

tion and a decreased risk as plausible estimates of association (RR

1.26, 95% CI 0.60 to 2.62; Figure 5; Analysis 1.2). Also, the di-

rection of the estimated association differed for these two studies.

The RR when analysed at the review level in Kirkham 2010b was

below one, although the 95% CI included no association and an

increased risk as plausible estimates of association (RR 0.79, 95%

CI 0.21 to 3.00; N = 126 systematic reviews).
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Figure 5. Forest plot of association between statistical significance and outcome downgrading.

Association between direction of the effect estimate and

selective reporting

No study investigated the association between direction of the

effect estimate and discrepant outcome reporting (confirmed via

contact with authors of all four studies).

Secondary outcomes

The prevalences of specific types of discrepant outcome reporting

(e.g. adding a new outcome, downgrading a primary outcome to

secondary) are shown in Table 1.

Table 1. Prevalence of specific types of discrepant outcome

reporting between systematic review protocols and published

systematic reviews

Type of discrepant out-

come reporting

Silagy 2002

(2002)1

N = 47

Parmelli 2007

(2005 to 2006)1

N = 104

Kirkham 2010b

(2006 to 2007)1

N = 288

Dwan 2013a

(2006 to 2009)1

N = 46

Any discrepancy in at

least one outcome (pri-

mary, secondary, or unla-

belled) from protocol to

published systematic re-

view

22 (47%) 49 (47%) 64 (22%) 18 (39%)

Any discrepancy in at

least one primary out-

come from protocol to

published systematic re-

view

-- -- 48 (17%) --
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(Continued)

Upgrade of at least one

outcome from secondary

or unlabelled in the pro-

tocol to primary in the

published systematic re-

view

-- 11 (11%) 24 (8%) 3 (7%)

Downgrade of at least

one outcome from pri-

mary in the protocol to

secondary or unlabelled

in the published system-

atic review

-- 8 (8%) 12 (4%) 10 (22%)

Addition of at least one

new outcome (primary,

secondary or unlabelled)

in the published system-

atic review that was not

specified in the protocol

9 (19%) 32 (31%) -- 7 (15%)

Addition of at least one

new primary outcome in

the published systematic

review that was not spec-

ified in the protocol

-- -- 8 (3%) 3 (7%)

Addition of at least one

new secondary outcome

in the published system-

atic review that was not

specified in the protocol

-- -- -- 4 (9%)

Addition of new mea-

surement instruments or

criteria for existing out-

comes in the published

systematic review that

were not specified in the

protocol

7 (15%) -- -- --

Omission of at least one

outcome (primary, sec-

ondary or unlabelled)

from the published sys-

tematic review which

was listed in the protocol

6 (13%) 23 (22%) -- 5 (11%)
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(Continued)

Omission of at least one

primary outcome from

the published systematic

review which was listed

in the protocol

-- -- 7 (2%) 2 (4%)

Omission of at least one

secondary outcome from

the published systematic

review which was listed

in the protocol

-- -- -- 3 (7%)

1indicates range of years of publication of included systematic

reviews.

’--’ indicates that the type of discrepancy was not examined by the

study authors.

In two studies, the reasons for discrepant outcome reporting were

sought in the reports of the published systematic reviews (Dwan

2013a; Kirkham 2010b). Kirkham 2010b reported that only four

of 64 (6%) and Dwan 2013a reported that only four of 18 (22%)

systematic reviews described the reasons for discrepant outcome

reporting. In two studies, the systematic review authors were con-

tacted to seek reasons for the discrepancies (Kirkham 2010b; Silagy

2002). Kirkham 2010b contacted the authors of 48 systematic

reviews with any discrepancy in at least one primary outcome,

of whom 34 replied but only 28 could recall the reason for the

discrepancy. Of these 28 systematic reviews, there was potential

for bias in eight (29%) as changes were made to the primary out-

come after reading the results of the individual trials. Silagy 2002

contacted authors (65% response rate) to clarify the reasons for

discrepancies in any section of the systematic review (e.g. back-

ground, search strategy, outcomes). However, we were unable to

determine which reasons were relevant to discrepancies in out-

comes. Despite this, Silagy 2002 reported that none of respon-

dents’ stated reasons for discrepancies appeared to be related to

knowledge of the results of individual trials. Parmelli 2007 did not

assess reasons for discrepant outcome reporting.

Discrepancies between full text and abstract of

systematic reviews

Two studies, including 152 Cochrane Reviews, reported the preva-

lence of systematic reviews with discrepant outcome reporting be-

tween the full text and abstract (Hopewell 2010; Vlassov 2008).

Primary outcomes

None of the primary outcomes for this review were measured in

these studies (confirmed via contact with the authors).

Secondary outcomes

One study reported the prevalence of systematic reviews that re-

ported only a subset of primary outcomes from the full text of the

review in the abstract (Hopewell 2010). Vlassov 2008 confirmed

that he did not assess this outcome. Of 62 Cochrane Reviews, 20

(32%, 95% CI 21% to 45%) did not report all primary outcomes

in the abstract, where reporting was defined as presenting an effect

estimate or at least stating whether or not the effect estimate was

statistically or clinically significant. Of the 20 systematic reviews

that did not report all primary outcomes in the abstract, the reason

for non-reporting was because either none of the included trials

reported data for the outcome (nine reviews) or the reason was

unclear (11 reviews). There was insufficient data reported to de-

termine whether there was an association between statistical sig-

nificance and non-reporting of primary outcomes in the abstract.

Both studies reported the prevalence of systematic reviews pre-

senting the results of a secondary outcome before the results of

any primary outcomes in the abstract. No overlapping systematic

reviews were included in the two studies. The combined preva-

lence of systematic reviews reporting secondary outcomes before

a primary outcome was 14% (95% CI 7% to 20%; Figure 6).

Insufficient data was reported to determine whether there was an

association between statistical significance and the order in which

outcomes were reported.
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Figure 6. Random-effects meta-analysis of proportion of systematic reviews presenting the results of a

secondary outcome before the results of the primary outcome(s) in the abstract.

Selective partial reporting in systematic reviews

One study, including 182 systematic reviews (64 Cochrane Re-

views and 118 non-Cochrane reviews), assessed the completeness

of reporting of the primary outcome in the abstracts of systematic

reviews (Beller 2011).

Primary outcomes

None of the primary outcomes for this review were measured in

this study (confirmed via contact with the author).

Secondary outcomes

The association between statistical significance and complete re-

porting of primary outcomes in the abstract was reported. The

study authors defined complete reporting as meeting the following

minimum criteria: “The direction and size of effect can be deter-

mined from the wording or deduced numerically, and a measure

of precision of the effect size was stated (e.g. CI)”. Statistically

significant primary outcomes were more likely to be completely

reported in the abstract than non-significant primary outcomes

(85/112 versus 20/70; RR 2.66, 95% CI 1.81 to 3.90).

Subgroup and sensitivity analyses

There were a few overlapping systematic reviews across the Dwan

2013a and Kirkham 2010b studies. In a sensitivity analysis, re-

moval of Dwan 2013a (which included fewer systematic reviews)

resulted in the same meta-analytic estimate of the prevalence of

systematic reviews with at least one discrepant outcome between

the protocol and published systematic review (38%, 95% CI 18%

to 58%; N = 439 systematic reviews). We were unable to under-

take any of our other planned subgroup analyses because there

was either an insufficient number of studies or insufficient data

available.

Our post-hoc sensitivity analysis that investigated the impact of

combining proportions using a different transformation (logistic),

variance stabilising functions (arcsine and double arcsine) and ran-

dom effects logistic regression found that the meta-analytic esti-

mate was robust to the method used. The meta-analytic propor-

tion and its CI was 0.38 (95% CI 0.24 to 0.54) using the logit

transformation; 0.38 (95% CI 0.23 to 0.54) using the arcsine

transformation; 0.38 (95% CI 0.23 to 0.54) using the double arc-

sine transformation; and 0.37 (95% CI 0.26 to 0.49) in the ran-

dom-effects logistic regression.

D I S C U S S I O N

Summary of main results

Based on a meta-analysis of four studies, 38% (95% CI 23% to

54%) of systematic reviews added, omitted, upgraded or down-

graded at least one outcome between the protocol and published

systematic review. The association between statistical significance

and discrepant outcome reporting was uncertain. Two studies

found that reasons for discrepant outcome reporting were infre-

quently reported in published systematic reviews. One study found

that 32% (95% CI 21% to 45%) of systematic reviews did not

report all primary outcomes in the abstract. Another study found

that statistically significant primary outcomes were more likely to

be completely reported in the systematic review abstract than non-

significant primary outcomes (RR 2.66, 95% CI 1.81 to 3.90).

Overall completeness and applicability of
evidence

Some of the types of selective inclusion or reporting which we

specified in our protocol have not been empirically investigated.

No study has investigated selective inclusion of RCT outcome

data in systematic reviews, although one such study is currently

underway by authors of this review (Page 2013b). This study will

explore whether, in the presence of multiplicity of outcome data,

trial effect estimates selected for inclusion in a sample of meta-
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analyses are systematically more or less favourable to the inter-

vention than what would be expected under a process consistent

with random selection. No study has investigated discrepancies be-

tween systematic review registry entries and published systematic

reviews, perhaps because a publicly available register for system-

atic review protocols was only launched in February 2011 (Booth

2013). Also, selective partial reporting of outcomes has only been

evaluated in abstracts, not in the full text of systematic reviews.

No study had investigated another type of selective reporting that

we did not define in our protocol, but identified through other

work (Page 2013a). This is the practice where systematic review

authors select a meta-analytic effect estimate to report after con-

ducting multiple meta-analyses of the different data available in

trial reports for a particular outcome. For example, meta-analyses

of pain could include final values only, change from baseline val-

ues only or a mixture of these two, and systematic review authors

may choose to report one of these meta-analytic effects based on

the results. One way to investigate this type of selective report-

ing of analyses would be to compare the analysis plans reported

in the systematic review protocol to the analyses reported in the

published systematic review. Similar studies have been conducted

at the RCT level (Al-Marzouki 2008; Chan 2008; Vedula 2009;

Vedula 2013). These types of investigations are strengthened by

retrieval of the studies included in each systematic review to deter-

mine whether the systematic review authors could have analysed

the RCT data in multiple ways.

None of the included studies evaluated systematic reviews pub-

lished after 2009. Several initiatives occurred around 2009 that

may have reduced the prevalence of selective reporting in more

recent reviews. For example, a ’Differences between protocol and

review’ heading was introduced as a standard heading in Cochrane

Reviews in 2008. This heading may discourage authors from

changing outcomes between the protocol and review unless they

have a good reason to do so. In July 2009, the PRISMA Statement

appeared (updating the QUOROM statement), which advises that

changes to the outcomes made after the review has started should

be described and that justification should be provided. In addition,

the PRISMA Statement advises that when available, summary data

per group, effect estimates and CIs should be reported for all out-

comes considered in the systematic review, regardless of their re-

sults (Liberati 2009; Moher 2009). The PRISMA for Abstracts

Statement (published April 2013) advises authors to clearly indi-

cate in the abstract the protocol-defined, pre-specified importance

of each outcome (i.e. primary or secondary) and to not only report

outcomes with statistically or clinically significant results (Beller

2013). Similar recommendations are provided in the MECIR re-

porting standards (published in December 2012), which sum-

marise attributes of reporting considered either mandatory (com-

pliance required for publication) or highly desirable (expected but

may be justifiably not done) for Cochrane intervention reviews

(Chandler 2012). Given that improvements have been seen in the

quality of reporting of RCTs following journal endorsement of the

CONSORT reporting guideline (Turner 2012), it might be ex-

pect that similar improvements will occur for systematic reviews.

The four studies investigating discrepant outcome reporting be-

tween systematic review protocols and published systematic re-

views only focused on Cochrane Reviews. This limits the general-

isability of the findings, as Cochrane Reviews comprise a minority

of all published systematic reviews (Moher 2007). It is not surpris-

ing that discrepant outcome reporting has not been investigated in

non-Cochrane reviews since only 10% of non-Cochrane reviews

explicitly report working from a review protocol, with 4% work-

ing from a publicly available protocol (Turner 2013). The poten-

tial for selective reporting is possibly higher in such reviews, for

similar reasons outlined in regards to selective reporting in NRS

(Norris 2013). First, systematic review authors not working from

a protocol may approach the selection of outcomes to include in

an iterative manner, changing their position about the importance

of particular outcomes while they identify eligible studies, analyse

the data and draft the manuscript. In this scenario, the results of in-

cluded studies, coupled with existing beliefs about the effectiveness

of an intervention, may bias the decisions about the final set of out-

comes to report in the review (rather than adhering to a pre-spec-

ified clinical rationale guiding such decisions). Second, review au-

thors who pre-specify outcomes in a protocol may feel less obliged

to follow it if it is not publicly available (Stewart 2012). Protocols

for systematic reviews conducted outside of organisations such as

The Cochrane Collaboration are becoming increasingly available

with the launch of the PROSPERO database of prospectively reg-

istered systematic reviews (Booth 2013), a new BioMed Central

journal (Systematic Reviews) for systematic reviews and associated

research (Moher 2012), and the upcoming PRISMA for Protocols

(PRISMA-P) reporting guideline (Shamseer 2013). These initia-

tives will allow for future investigations of selective inclusion and

reporting in non-Cochrane reviews.

An unanticipated finding in our review was that the meta-ana-

lytic risk of downgrading an outcome between protocol and pub-

lished systematic review was increased when the meta-analysis re-

sult for the downgraded outcome was statistically significant. This

is in contrast to the association previously found at the RCT level,

where outcomes were more likely to be downgraded from trial

registry entry to published RCT if the result was non-significant

(Mathieu 2009). While this observed association may be a result

of chance, it may be the case that the impetus for upgrading and

downgrading outcomes differs depending on the direction of ef-

fect, type of outcome and the review authors’ preconceptions about

the effectiveness and safety of the interventions. For example, in

systematic reviews comparing active interventions with placebo,

motivation to find an effective, safe intervention may be greater,

thus statistically significant efficacy outcomes which favour the

active intervention may be more likely to be upgraded, while sta-

tistically significant safety outcomes that favour the placebo may

be more likely to be downgraded. However, in systematic reviews

that compare two active interventions, there may be motivation
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to both upgrade and downgrade outcomes if systematic review au-

thors have preconceptions about the effectiveness and safety of the

included interventions. Neither Kirkham 2010b or Parmelli 2007

reported the percentage of systematic reviews by type of outcome

or type of comparison, nor did they examine whether the associ-

ation was modified by these two factors (confirmed via personal

communication). Further investigation of these issues would be

useful.

None of the included studies reported sufficient data to enable in-

vestigation of whether the prevalence and association between sta-

tistical significance and discrepant outcome reporting were mod-

ified by the use of a core outcome set, which is a standardised

set of outcomes to measure in all clinical trials and include in all

systematic reviews of a particular condition (Williamson 2012a;

Williamson 2012b). The use of a core outcome set would be ex-

pected to reduce bias in systematic reviews. A 2012 survey of Co-

ordinating Editors of Cochrane Review Groups showed that 36%

of the groups have a centralised policy regarding which outcomes

to include in the ’Summary of Findings’ table, which is a standard-

ised table presenting results of up to seven of the most important

outcomes of the review (Kirkham 2013).

Quality of the evidence

In studies investigating discrepant outcome reporting between the

protocol and published systematic review (Dwan 2013a; Kirkham

2010b; Parmelli 2007; Silagy 2002), methodological weaknesses

in the empirical studies exist. The risk of bias was rated as low

for both domains in two studies (Dwan 2013a; Kirkham 2010b),

while two studies had a low risk of selection bias but an unclear

risk of selective reporting bias (Parmelli 2007; Silagy 2002). The

95% CI of the combined prevalence estimate was wide, although

all estimates within the confidence limits were of concern. The

studies could have benefited from examining if the association be-

tween statistical significance and changing the status of an out-

come (adding, upgrading or downgrading) was modified by the

type of comparison, direction of effect and type of outcome (ef-

ficacy or safety). Some studies missed opportunities for analysis,

e.g. two studies did not investigate the factors associated with the

discrepant outcome reporting (Dwan 2013a; Silagy 2002), and

two studies did not assess reasons for discrepant outcome reporting

(Parmelli 2007; Silagy 2002). These additions would have helped

to disentangle bias-related reasons from non-bias-related reasons

(e.g. omitting a protocol-defined outcome from the published sys-

tematic review because no RCTs measured the outcome (Liberati

2009; Stewart 2012)).

Methodological weaknesses also exist in studies investigating selec-

tive reporting practices in systematic review abstracts (Beller 2011;

Hopewell 2010; Vlassov 2008). The risk of bias was rated as low

for both domains in one study (Beller 2011), while the other two

studies had a low risk of selection bias but an unclear risk of selec-

tive reporting bias (Hopewell 2010; Vlassov 2008). Neither of the

two studies investigating discrepant outcome reporting between

the full text and abstract formally investigated factors associated

with discrepant outcome reporting (e.g. statistical significance or

direction of effect).

Potential biases in the review process

There are some limitations to our methods. While we believe that

all relevant, published studies were identified, we have no way of

verifying this because a validated search strategy for locating em-

pirical studies of selective inclusion and reporting does not exist.

As outlined under Differences between protocol and review, we

modified the search strategies that we had specified in our pro-

tocol for Ovid MEDLINE, Ovid EMBASE, Ovid PsycInfo and

ISI Web of Science because the original search strategies yielded

an unexpectedly large number of citations for systematic reviews

of intervention studies. These citations were most likely retrieved

because terms such as ’bias’ or ’selective reporting’ were mentioned

in the abstract of the systematic review. We therefore modified

our original search strategies to a similar one used in Dwan 2011,

and these updated strategies were reviewed by an information spe-

cialist. We also supplemented our original search strategies with

searches of three sources that are comprised solely of records of

methodological work in research synthesis. In addition, we were

able to obtain and use unpublished data from four studies (Beller

2011; Hopewell 2010; Parmelli 2007; Vlassov 2008), which is

likely to have reduced the chance of publication bias impacting

on the results of our review.

Two of us (JK and KD) were authors of two of the included studies

(Dwan 2013a; Kirkham 2010b). Neither author was involved in

the data extraction or risk of bias assessment for these two studies.

We could have conducted risk of bias assessments under blinded

conditions (i.e. where the assessor is unaware of the study author’s

name, institution, sponsorship, journal, etc.) but evidence regard-

ing whether this process yields systematically different assessments

is inconsistent (Morissette 2011).

While we planned to synthesise results of empirical studies includ-

ing only systematic reviews of RCTs, we found that most studies

did not record whether the included systematic reviews included

RCTs only. However, since most of the evidence in this review is

based on Cochrane Reviews, and Cochrane Reviews infrequently

included NRS prior to 2012 (CEU 2012; Moher 2007), we be-

lieve our results are unlikely to be affected in an important way by

the inclusion of some systematic reviews of NRS.

As outlined under Differences between protocol and review, we

re-labelled one of the five types of selective inclusion and reporting

which we planned to focus on (from ’partial reporting in systematic

reviews’ to ’selective partial reporting in systematic reviews’) while

working on the review. This is because we identified 13 studies that

evaluated systematic reviews using a reporting quality checklist,

such as the PRISMA Statement, during the study screening for

this review (Assendelft 1995; Auperin 1997; Aytug 2012; CEU
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2011; CEU 2012; Faggion Jr 2014; Gianola 2013; Ma 2012;

Minozzi 2006a; Minozzi 2006b; Moseley 2009; Roundtree 2009;

Shea 2006). These 13 studies collected data on whether outcomes

were partially reported (e.g. reporting an effect estimate without a

measure of variation). However, the authors defined the reporting

practices they evaluated as markers of “reporting quality”, not

“selective reporting”, and none attempted to investigate whether

the reasons for partial reporting were related to the results (i.e.

selective partial reporting). Studies evaluating “reporting quality”

of systematic reviews fall outside the scope of our review.

Agreements and disagreements with other
studies or reviews

A 2008 systematic review that synthesised results of methodology

reviews investigating any type of bias that can occur throughout

the systematic review process did not identify any reviews exam-

ining biases associated with selecting studies for inclusion, select-

ing outcomes, synthesising studies or reporting outcomes (Tricco

2008). To the best of our knowledge, no subsequent systematic re-

views of studies investigating such practices have been published.

The most similar systematic review to ours is a methodology review

of studies examining discrepant outcome reporting at the RCT

level (Dwan 2011). This review identified six studies comparing

outcomes between protocols and published reports of RCTs, and

three studies comparing outcomes between trial registry entries

and published reports of RCTs. The studies examined heteroge-

neous samples of RCTs and were not combined in a meta-analy-

sis. The authors reported that at least one primary outcome was

added, omitted, upgraded or downgraded in 4% to 50% of RCT

publications. The equivalent outcome in our review had a nar-

rower range of prevalence estimates (i.e. 22% to 47%). In an-

other systematic review, statistical significance was associated with

complete reporting of outcomes in the full text of RCTs (Dwan

2013b). The magnitude of this association was similar to the asso-

ciation between statistical significance and complete reporting of

the primary outcome in the systematic review abstract, as reported

in Beller 2011.

A U T H O R S ’ C O N C L U S I O N S

Implication for methodological research

Potential future studies could investigate: (1) potential selective

inclusion of results in systematic reviews; (2) discrepant outcome

reporting between registry entries and published systematic re-

views (e.g. using registry entries in the PROSPERO database of

prospectively registered systematic reviews); (3) discrepant out-

come reporting between non-Cochrane systematic review proto-

cols and published systematic reviews (e.g. using protocols pub-

lished in journals such as Systematic Reviews); (4) whether dis-

crepant outcome reporting between protocols and published sys-

tematic reviews has reduced since the publication of the PRISMA

Statement; (5) whether the prevalence of selective partial report-

ing in systematic review abstracts has reduced following publica-

tion of the PRISMA for Abstracts Statement; and (6) whether se-

lective inclusion and reporting occurs less frequently in system-

atic reviews with a core outcome set. Where possible, investigators

should assess both the prevalence and factors associated with se-

lective inclusion and reporting in systematic reviews, and whether

the associations are modified by the type of comparison, direction

of effect and type of outcome.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Beller 2011

Methods Investigated discrepancies between systematic review abstracts and the main text; and

selective partial reporting of outcomes in systematic review abstracts

Data N = 182 (64 Cochrane and 118 non-Cochrane) systematic reviews

Inclusion criteria:

1. New comparative intervention reviews published Issue 4, 2009, of the Cochrane

Database of Systematic Reviews or indexed in the National Library of Medicine’s 119

Core Clinical Journals (Abridged Index Medicus) during 2009;

2. Included one or more meta-analyses comparing interventions.

Year(s) of publication of the systematic reviews: 2009

Areas of health care addressed by the systematic reviews: Various (not specifically assessed)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not assessed

Number (proportion) of systematic reviews that are Cochrane Reviews: 64 (35%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: not

assessed, though unlikely to have impacted on the results

Comparisons Abstract versus main text

Outcomes Prevalence of systematic review abstracts with partially reported outcomes (i.e. size,

direction, and precision not clearly reported)

Association between partial reporting of outcomes and statistical significance of meta-

analysis results

Notes Complete reporting defined as either the direction and size of effect can be determined

from the wording or deduced numerically, and a measure of precision of the effect size

is stated (e.g. CI) (minimum reporting standard), or the direction of effect is stated in

words, the size of effect is stated in words and numerically and a measure of precision is

stated (ideal reporting standard)

Statistical significance defined as P < 0.05.

Data on partial reporting were collected on the primary outcome of the systematic review

or the first-reported outcome in the abstract if the primary outcome was not stated

Same sample of Cochrane Review abstracts was included in Hopewell 2010.

Additional outcomes measured but not included in the review were prevalence of abstracts

reporting the magnitude, direction and statistical uncertainty (e.g. P value, 95% CI) of

effect estimates (i.e. measures of ’incomplete reporting’)

Study published as a research letter in a journal and as a conference abstract. Additional

unpublished data was retrieved from the authors

Risk of bias

Item Authors’ judgement Description
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Beller 2011 (Continued)

Is the empirical study at low risk of selection

bias?

Yes Quote: “The systematic reviews selected

were all new reviews of interventions pub-

lished in issue 4, 2009, of the Cochrane Li-

brary and from a search (based on Moher

et al) of the National Library of Medicine’s

119 Core Clinical Journals (Abridged In-

dex Medicus) during 2009. Reviews were

eligible if they included 1 or more meta-

analyses comparing interventions. Eligibil-

ity was broad, as there is no widely agreed

definition of a systematic review. We used

a definition by Moher et al: ” . . . the au-

thors’ stated objective was to summarize ev-

idence from multiple studies, and the ar-

ticle described explicit methods, regardless

of the details provided.“ One author (E.M.

B.) screened all titles and abstracts with a

second author (S.H.) independently check-

ing citations classified as possible system-

atic reviews based on full-text review. All

Cochrane Reviews and a random sample

of eligible non-Cochrane reviews were se-

lected for data extraction”

Comment: This empirical study included

all Cochrane Reviews registered during a

specified time period, and a random sample

of non-Cochrane systematic reviews

Is the empirical study at low risk of selective

reporting bias?

Yes Comment: Data for all outcomes and anal-

yses specified in an unpublished study pro-

tocol (provided by the authors on request)

were either reported in the publications or

provided by the authors

Dwan 2013a

Methods Investigated discrepancies between systematic review protocols and published systematic

reviews

Data N = 46 systematic reviews

Inclusion criteria:

1. Systematic reviews published by the Cochrane Cystic Fibrosis and Genetic

Disorders (CFGD) group in the Cochrane Database of Systematic Reviews before

2010.

Exclusion criteria:

1. Non-Cochrane systematic reviews or reviews published by a different Cochrane

Review Group.

Year(s) of publication of the systematic reviews: 2006 to 2009
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Dwan 2013a (Continued)

Areas of health care addressed by the systematic reviews: Cystic Fibrosis and genetic

disorders

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: 7 reviews did not

identify any RCTs, the remaining reviews only included RCTs

Number (proportion) of systematic reviews that are Cochrane Reviews: 46 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Systematic review protocols versus published systematic reviews

Outcomes Prevalence of systematic reviews with:

• any discrepancy in at least one outcome measure (primary, secondary or

unlabelled) from protocol to full review;

• an upgrade of at least one outcome from secondary in the protocol to primary in

the full review;

• a downgrade of at least one outcome from primary in the protocol to secondary in

the full review;

• addition of at least one new outcome (primary, secondary, or unlabelled) in the

review that was not specified at all in the protocol;

• omission of at least one outcome (primary, secondary, or unlabelled) in the review

that was listed in the protocol.

Notes Study published as a journal article and conference abstract. Additional unpublished

data retrieved from the authors

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “A cohort of systematic reviews

published by the Cochrane Cystic Fibro-

sis and Genetic Disorders (CFGD) group

on the Cochrane Library before 2010 were

identified”

Quote: “The CFGD group had 46 cystic

fibrosis systematic reviews published as of

2010”

Comment: This empirical study included

all systematic reviews with an available pro-

tocol, which were published during a spec-

ified time period

Is the empirical study at low risk of selective

reporting bias?

Yes Comment: Data for all outcomes and anal-

yses specified in an unpublished study pro-

tocol (provided by the authors on request)

were either reported in the publications or

provided by the authors
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Hopewell 2010

Methods Investigated discrepancies between systematic review abstracts and the main text; and

selective partial reporting of outcomes in systematic review abstracts

Data N = 62 systematic reviews

Inclusion criteria:

1. New reviews published in Issue 4, 2009 of the Cochrane Database of Systematic

Reviews of Interventions where the primary outcome(s) were clearly stated in the full

text and a meta-analysis had been conducted.

Exclusion criteria:

1. Non-intervention reviews (reviews of methodology or diagnostic test accuracy)

published in Issue 4, 2009 of the Cochrane Database of Systematic Reviews of

Interventions.

Year(s) of publication of the systematic reviews: 2009

Areas of health care addressed by the systematic reviews: Various (not specifically assessed)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not assessed

Number (proportion) of systematic reviews that are Cochrane Reviews: 62 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Abstract versus main text

Outcomes Prevalence of:

• systematic reviews with discrepancies in the number of primary and secondary

outcomes reported between the abstract and main text;

• systematic review abstracts where secondary outcomes were reported ahead of

primary outcomes.

Association between reporting of outcomes and the statistical significance of the results

Notes Statistical significance defined as P < 0.05.

Same sample of systematic review abstracts was included in Beller 2011.

Additional outcomes measured but not included in the review were proportion of ab-

stracts reporting the magnitude, direction and statistical uncertainty (e.g. P value, 95%

CI) of effect estimates (i.e. measures of ’incomplete reporting’)

Study published as a conference abstract only. Additional unpublished data retrieved

from the authors

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “We included all new reviews pub-

lished in Issue 4, 2009 of The Cochrane

Database of Systematic Reviews, where the

primary outcome(s) were clearly stated in

the full text and a meta-analysis had been

conducted (n = 64); we excluded non-in-

tervention reviews.”

Comment: This empirical study included
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Hopewell 2010 (Continued)

all systematic reviews published during a

specified time period

Is the empirical study at low risk of selective

reporting bias?

Unclear Comment: No protocol for the study is

available so it is unclear whether all mea-

sured and analysed outcomes were reported

in the conference abstract and presented in

the conference slides

Kirkham 2010b

Methods Investigated discrepancies between systematic review protocols and published systematic

reviews

Data N = 288 systematic reviews

Inclusion criteria:

1. New reviews published in the Cochrane Database of Systematic Reviews between

Issue 4, 2006 and Issue 2, 2007, with an available protocol (either published or

provided by the authors on request).

Exclusion criteria:

1. Reviews from the Cochrane Methodology Review Group;

2. Reviews without an available protocol.

Year(s) of publication of the systematic reviews: 2006 to 2007

Areas of health care addressed by the systematic reviews: Various (at least one review

from each of 49 Cochrane Review Groups was included)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not formally

assessed (38 reviews did not identify any RCTs, and the remaining reviews included at

least one RCT, though the proportion of reviews that included RCTs and non-RCTs is

unclear)

Number (proportion) of systematic reviews that are Cochrane Reviews: 288 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Systematic review protocols versus published systematic reviews

Outcomes Prevalence of systematic reviews with:

• any discrepancy in at least one outcome measure (primary, secondary, or

unlabelled) from protocol to publication;

• addition of at least one new primary outcome in the review that was not specified

at all (i.e. as either a primary or secondary outcome) in the protocol;

• omission of at least one primary outcome in the review that was listed as a

primary outcome measure in the protocol;

• an upgraded outcome (if a secondary protocol outcome was promoted to a review

primary outcome; an upgrade also occurred if the review specified primary outcome(s)

but the same outcomes listed in the protocol were not listed with any order of

importance, i.e. primary or secondary);

• a downgraded outcome (if a protocol primary outcome was demoted to a review

secondary outcome; a downgrade also occurred if the protocol specified primary
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Kirkham 2010b (Continued)

outcome(s) but the same outcomes listed in the review had no order of importance).

Risk of obtaining a statistically significant result (P < 0.05) in the meta-analysis if the

discrepancy between protocol and published review was:

• either an “addition” or “upgrade” compared to if there was no discrepancy*;

• a “downgrade” compared to if there was no discrepancy*.

Notes Statistical significance defined as P < 0.05.

*The analysis of this outcome is based on 245 meta-analysis results from 148 systematic

reviews (140 of the 288 included systematic reviews were excluded from the analysis

because they did not report a meta-analysis for the primary outcome). Rather than

analysing one meta-analysis result per systematic review, the authors analysed all meta-

analyses of the primary review comparison in each review (as many reviews had more

than one primary outcome)

Study published as a journal article and conference abstract. Additional unpublished

data retrieved from the authors

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “Eight percent (24/297) of reviews

did not have a protocol sourced next to the

review under the ”Protocol and previous

versions“ section on the Cochrane Library.

The reason was not provided by two lead

systematic reviewers. Seven (2% of 295 re-

views) did not have a protocol: five review-

ers went straight from registered title to re-

view and two reviews were published by an

alternative source and were later updated

and developed into a Cochrane Review us-

ing Cochrane guidelines. For the remaining

15 reviews, the reviewer authors sent a copy

of the protocol. These protocols were miss-

ing from the ”Protocol and previous ver-

sions“ section of the Cochrane Library be-

cause a) the review was split into a number

of separate reviews and only one protocol

was registered (9 reviews), b) a draft proto-

col was accepted by the Cochrane Review

Group (CRG) but was not registered on the

Cochrane Library as it was never formally

published (4 reviews) and c) the reviewer

thought the protocol was registered on the

Cochrane Library but its source location

could not be found (2 reviews). For this

last category, the CRG was contacted and

the protocols had been withdrawn from the
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Kirkham 2010b (Continued)

Library on the advice of the Collaboration

because they were seen to be out of date.

Thus 288 protocol-review pairs were avail-

able for study.”

Comment: This empical study included all

systematic reviews with an available proto-

col, which were published during a speci-

fied time period

Is the empirical study at low risk of selective

reporting bias?

Yes Comment: Data for all outcomes and anal-

yses specified in an unpublished study pro-

tocol (provided by the authors on request)

were either reported in the publications or

provided by the authors

Parmelli 2007

Methods Investigated discrepancies between systematic review protocols and published systematic

reviews

Data N = 104 systematic reviews

Inclusion criteria:

1. All new Cochrane systematic reviews published in Issues 2, 3, and 4, 2005, and

Issue 1, 2006, of the Cochrane Database of Systematic Reviews with a protocol

(methodology reviews eligible).

Year(s) of publication of the systematic reviews: 2005 to 2006

Areas of health care addressed by the systematic reviews: Various (not specifically assessed)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not assessed

Number (proportion) of systematic reviews that are Cochrane Reviews: 104 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Systematic review protocols versus published systematic reviews

Outcomes Prevalence of systematic reviews with:

• addition of at least one new outcome which was not defined in the protocol;

• omission of at least one outcome which was defined in the protocol;

• at least one “upgraded” outcome, i.e. outcomes defined as secondary in the

protocol became primary in the systematic review or when not specified in the protocol

became secondary or primary in the systematic review;

• at least one “downgraded” outcome, i.e. outcomes stated as primary or secondary

in the protocol became secondary or not specified in the systematic review, respectively.

Odds of an outcome being statistically significant if the discrepancy between protocol

and published review was:

• an “upgrade” compared to if there was agreement between the protocol and full

review*;

• a “downgrade” compared to if there was agreement between the protocol and full

33Bias due to selective inclusion and reporting of outcomes and analyses in systematic reviews of randomised trials of healthcare

interventions (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Parmelli 2007 (Continued)

review*;

• an “addition” compared to if there was agreement between the protocol and full

review*.

Notes Statistical significance defined as P < 0.05

*The analysis of this outcome is based on 336 meta-analyses from all 104 systematic

reviews. The investigators reported that “only outcomes for which meta-analyses were

carried out” were included in this analysis

Additional outcomes measured but not included in the review were the proportion

of outcomes that were discrepant between protocol and full review (i.e. discrepancies

analysed at the outcome level, not the systematic review level)

Study published as a conference abstract only. Additional unpublished data retrieved

from the authors

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “All new SRs published in the 2005

CL Issues 2, 3, 4 and in 2006 CL Issue 1

were identified. A random sample of SRs

was selected.”

Comment: This empirical study included

a random sample of systematic reviews

Is the empirical study at low risk of selective

reporting bias?

Unclear Comment: No protocol for the study is

available so it is unclear whether all mea-

sured and analysed outcomes were reported

in the conference abstract and presented in

the conference slides

Silagy 2002

Methods Investigated discrepancies between systematic review protocols and published systematic

reviews

Data N = 47 systematic reviews

Inclusion criteria:

1. All new Cochrane Reviews appearing for the first time in the Cochrane Database

of Systematic Reviews, Issue 3, 2000;

2. Protocol published for the review in the previous issue of the Cochrane Database

of Systematic Reviews, Issue 2, 2000.

Exclusion criteria:

1. Updated Cochrane Reviews appearing in the Cochrane Database of Systematic

Reviews, Issue 3, 2000.

Year(s) of publication of the systematic reviews: 2000

Areas of health care addressed by the systematic reviews: Various (not specifically assessed)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not assessed
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Silagy 2002 (Continued)

Number (proportion) of systematic reviews that are Cochrane Reviews: 47 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Systematic review protocols versus published systematic reviews

Outcomes Prevalence of systematic reviews which:

• added new outcomes from the protocol to the published review;

• added new measurement methods for existing outcomes from the protocol to the

published review;

• omitted outcomes from the protocol to the published review;

• made changes to any of the different sections (i.e. background, objectives, types of

studies, types of outcomes, etc.) of the protocols and reviews based on the results (as

reported by authors when contacted to provide reasons for changes).

Notes Additional outcomes measured but not included in the review were the prevalence of

systematic reviews with discrepancies in sections other than outcomes and analyses (i.e.

background section, search strategy)

Study published as a journal article and conference abstract. No additional data retrieved

from authors

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “We identified 66 completed re-

views appearing for the first time in the

Cochrane Library; 2000, issue 3. Of these,

we found a protocol for 71% (n = 47) in

2000, issue 2, of the Cochrane Library.

None of these published protocols had any

external comments or criticisms attached.

The remaining 19 reviews had apparently

been carried out without prior publication

of a protocol.”

Comment: This empirical study included

all Cochrane Reviews published in a single

issue of The Cochrane Library that had a

published protocol.

Is the empirical study at low risk of selective

reporting bias?

Unclear Comment: No protocol for the study is

available so it is unclear whether all mea-

sured and analysed outcomes were reported

in the publication
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Vlassov 2008

Methods Investigated discrepancies between systematic review abstracts and the main text

Data N = 100 systematic reviews

Inclusion criteria:

1. New, updated, and existing systematic reviews published in Issue 1, 2008 of the

Cochrane Database of Systematic Reviews with included studies.

Exclusion criteria:

1. Cochrane Methodology Reviews;

2. Cochrane Reviews without included studies.

Year(s) of publication of the systematic reviews: 1996 to 2007

Areas of health care addressed by the systematic reviews: Various (not specifically assessed)

Methodological quality of systematic reviews: Not assessed

Number (proportion) of systematic reviews that only included RCTs: Not assessed

Number (proportion) of systematic reviews that are Cochrane Reviews: 100 (100%)

Extent of overlap of RCTs included in the systematic reviews in the empirical study: Not

assessed, though unlikely to have impacted on the results

Comparisons Abstract versus main text

Outcomes Prevalence of systematic review abstracts which:

• report the results of other outcomes before the results of the primary outcome;

• report the results of other outcomes before the results of the primary outcome

(where the other outcome was statistically significant);

• report a primary outcome differently to the primary outcome reported in the

main text (defined as different phrasing and unclear description).

Notes Statistical significance defined as P < 0.05.

Additional outcomes measured but not included in the review were prevalence of abstracts

reporting the magnitude, direction and statistical uncertainty (e.g. P value, 95% CI) of

effect estimates (i.e. measures of ’incomplete reporting’)

Study published as a conference abstract only. Additional unpublished data retrieved

from the author

Risk of bias

Item Authors’ judgement Description

Is the empirical study at low risk of selection

bias?

Yes Quote: “It was not a random, but really

’regular’ sample: having the DB [database]

open in alphabet order I selected first 10 of

every 100 abstracts. Reviews without trials

found were excluded” (personal communi-

cation)

Comment: This empirical study included

a representative systematic sample of sys-

tematic reviews

Is the empirical study at low risk of selective

reporting bias?

Unclear Comment: No protocol for the study is

available so it is unclear whether all mea-
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Vlassov 2008 (Continued)

sured and analysed outcomes were reported

in the conference abstract

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Assendelft 1995 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Auperin 1997 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Aytug 2012 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Bhandari 2001 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Bjordal 2003 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Bjordal 2005 Investigated the extent of multiplicity of data in trial reports and the impact of multiplicity on meta-analysis

results in one systematic review, not whether results were selectively included by the review authors

Bohlius 2005 Investigated the extent of multiplicity of data in trial reports and the impact of multiplicity on meta-analysis

results in one systematic review, not whether results were selectively included by the review authors

Bow 2010 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

CEU 2011 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

CEU 2012 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Choi 2001 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

da Costa 2013 Investigated the extent of multiplicity of final and change from baseline data in trial reports and the potential

impact of inclusion of the most positive versus most negative value in meta-analyses, but not whether results

were selectively included by the review authors
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(Continued)

Delaney 2005 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Dundar 2006 Investigated the extent of multiplicity of data in trial reports and the impact of multiplicity on meta-analysis

results in one systematic review, not whether results were selectively included by the review authors

Faggion Jr 2014 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Farmer 2012 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Fishbain 2000 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Gianola 2013 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Hartling 2004 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Hopewell 2008 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Jørgensen 2006 Investigated discrepancies in meta-analytic effect estimates between pairs of systematic reviews of the same

topic, but the relative extent to which the discrepancies were caused by selective inclusion or RCT data versus

differential inclusion of trials resulting from slightly different eligibility criteria or search strategy was not

explored

Kelly 2001 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Kuukasjärvi 2006a Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Kuukasjärvi 2006b Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Lacasse 1999 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Ma 2012 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Minozzi 2006a Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting
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Minozzi 2006b Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Moher 2007 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Moseley 2009 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Roundtree 2009 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Sacks 1987 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Sacks 1992 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Sacks 1996 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Schwarzer 2001 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Shea 2006 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Sheikh 2007 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Song 1997 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Stroup 2001 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

Tendal 2011 Investigated the extent of multiplicity of data in trial reports and the impact of multiplicity on meta-analysis

results in 19 systematic reviews, not whether results were selectively included by the systematic reviewers

Wee 2008 Investigated methods or reporting of systematic reviews using a quality checklist that did not include item(s)

focusing on selective inclusion or reporting

21 more studies were excluded, see main text
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Characteristics of studies awaiting assessment [ordered by study ID]

Johnston 2012

Methods Assessed in Cochrane and non-Cochrane systematic reviews reporting dichotomous outcomes: (a) the concordance

between abstracts and full texts in the reporting of patient important outcomes, and (b) the extent to which absolute

estimates of effect are reported in the abstract

Data 200 systematic reviews (Cochrane and non-Cochrane) published in 2010

Comparisons Outcomes reported in the full text compared to outcomes reported in the summary of systematic reviews

Outcomes Data abstraction ongoing at the time of submission of abstract to 20th Cochrane Colloquium, 2012

Notes

Middleton 2010

Methods Assessed all relevant Cochrane Reviews for their ability to identify interventions with the potential to reduce stillbirths

or to reduce factors known to be associated with stillbirths in high income countries

Data 254 systematic reviews published in the Cochrane Database of Systematic Reviews, Issue 4, 2009

Comparisons Unclear

Outcomes Only reported that “There was some evidence of selective outcome reporting bias at both the review and trial level”

Notes

Characteristics of ongoing studies [ordered by study ID]

Page 2013b

Trial name or title An empirical investigation of the potential impact of selective inclusion of results in systematic reviews of

interventions

Methods The primary objectives of this study are to investigate in a cohort of systematic reviews of randomised controlled

trials of interventions for rheumatoid arthritis, osteoarthritis, depressive disorders and anxiety disorders: (i)

how often there is multiplicity of outcome data in trial reports; (ii) the association between selection of trial

outcome data included in a meta-analysis and the magnitude and statistical significance of the trial result,

and; (iii) the impact of the selection of outcome data on meta-analytic results

Data -

Comparisons Selective inclusion of RCT outcome data in systematic reviews

Outcomes -
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Starting date 10 April 2013

Contact information Matthew Page, Monash University (matthew.page@monash.edu)

Notes
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D A T A A N D A N A L Y S E S

Comparison 1. Association between outcome discrepancies and statistical significance

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Outcome ”added/upgraded” 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Unit of analysis: outcomes 2 552 Risk Ratio (M-H, Random, 95% CI) 1.43 [0.71, 2.85]

1.2 Unit of analysis: systematic

reviews

1 139 Risk Ratio (M-H, Random, 95% CI) 1.24 [0.57, 2.66]

2 Outcome “downgraded” 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 Unit of analysis: outcomes 2 484 Risk Ratio (M-H, Random, 95% CI) 1.26 [0.60, 2.62]

2.2 Unit of analysis: systematic

reviews

1 126 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.21, 3.00]

Analysis 1.1. Comparison 1 Association between outcome discrepancies and statistical significance,

Outcome 1 Outcome “added/upgraded”.

Review: Bias due to selective inclusion and reporting of outcomes and analyses in systematic reviews of randomised trials of healthcare interventions

Comparison: 1 Association between outcome discrepancies and statistical significance

Outcome: 1 Outcome ”added/upgraded”

Study or subgroup Statistically significant Non-significant Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Unit of analysis: outcomes

Kirkham 2010b 14/81 12/151 41.1 % 2.17 [ 1.06, 4.48 ]

Parmelli 2007 33/144 38/176 58.9 % 1.06 [ 0.70, 1.60 ]

Subtotal (95% CI) 225 327 100.0 % 1.43 [ 0.71, 2.85 ]

Total events: 47 (Statistically significant), 50 (Non-significant)

Heterogeneity: Tau2 = 0.17; Chi2 = 2.87, df = 1 (P = 0.09); I2 =65%

Test for overall effect: Z = 1.00 (P = 0.32)

2 Unit of analysis: systematic reviews

Kirkham 2010b 10/56 12/83 100.0 % 1.24 [ 0.57, 2.66 ]

Subtotal (95% CI) 56 83 100.0 % 1.24 [ 0.57, 2.66 ]

Total events: 10 (Statistically significant), 12 (Non-significant)

Heterogeneity: not applicable

Test for overall effect: Z = 0.54 (P = 0.59)

Test for subgroup differences: Chi2 = 0.07, df = 1 (P = 0.79), I2 =0.0%

0.05 0.2 1 5 20

P≥0.05 P<0.05
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Analysis 1.2. Comparison 1 Association between outcome discrepancies and statistical significance,

Outcome 2 Outcome “downgraded”.

Review: Bias due to selective inclusion and reporting of outcomes and analyses in systematic reviews of randomised trials of healthcare interventions

Comparison: 1 Association between outcome discrepancies and statistical significance

Outcome: 2 Outcome ”downgraded”

Study or subgroup Statistically significant Non-significant Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Unit of analysis: outcomes

Kirkham 2010b 4/71 9/148 41.2 % 0.93 [ 0.30, 2.91 ]

Parmelli 2007 9/120 7/145 58.8 % 1.55 [ 0.60, 4.05 ]

Subtotal (95% CI) 191 293 100.0 % 1.26 [ 0.60, 2.62 ]

Total events: 13 (Statistically significant), 16 (Non-significant)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.46, df = 1 (P = 0.50); I2 =0.0%

Test for overall effect: Z = 0.61 (P = 0.54)

2 Unit of analysis: systematic reviews

Kirkham 2010b 3/49 6/77 100.0 % 0.79 [ 0.21, 3.00 ]

Subtotal (95% CI) 49 77 100.0 % 0.79 [ 0.21, 3.00 ]

Total events: 3 (Statistically significant), 6 (Non-significant)

Heterogeneity: not applicable

Test for overall effect: Z = 0.35 (P = 0.72)

Test for subgroup differences: Chi2 = 0.36, df = 1 (P = 0.55), I2 =0.0%

0.05 0.2 1 5 20

P≥0.05 P<0.05
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A P P E N D I C E S

Appendix 1. Possible specific estimates of prevalence of selective inclusion and reporting in
systematic reviews

Empirical studies investigating selective inclusion of RCT outcome data in systematic reviews

For each empirical study investigating selective inclusion of RCT outcome data in systematic reviews, we will report, depending on the

data available, the prevalence of systematic reviews in which the review authors (as determined by the empirical study investigators)

have selectively:

• omitted all data for a measured outcome;

• included specific data for an outcome (e.g. inclusion of a subset of outcome data measured using multiple measurement scales,

or at multiple time points);

• included specific analyses of the same outcome data (e.g. inclusion of data analysed based on per-protocol versus intention-to-

treat analysis);

• included subsets of outcome data (e.g. inclusion of subgroup analyses or sub-scale data) reported in the RCT publications.

Empirical studies comparing outcomes or analyses reported in systematic review registry entries to outcomes

or analyses reported in systematic reviews

For each empirical study comparing systematic review registry entries to publications, we will report, depending on the data available,

the prevalence of discrepancies as follows:

• a primary outcome stated in the registry entry is downgraded to secondary in the publication;

• a secondary outcome in the registry entry is upgraded to primary in the publication;

• a new primary outcome that was not stated in the registry entry (as primary or secondary) is added to the publication;

• a new secondary outcome that was not stated in the registry entry (as primary or secondary) is added to the publication;

• a primary outcome stated in the registry entry is omitted from the publication;

• a secondary outcome stated in the registry entry is omitted from the publication;

• the definition of a primary outcome is different (although being the same variable) in the registry entry compared to the

publication;

• the definition of a secondary outcome is different (although being the same variable) in the registry entry compared to the

publication;

• a primary outcome stated in the registry entry is unspecified as primary or secondary in the publication;

• a secondary outcome stated in the registry entry is unspecified as primary or secondary in the publication;

• the outcome used in the power calculation differs from the registry entry to the publication;

• the time points that primary outcomes are reported as being measured at differ from the registry entry to the publication;

• the time points that secondary outcomes are reported as being measured at differ from the registry entry to the publication;

• an analysis (e.g. method to handle missing data or confounders to include in adjusted analyses) stated in the registry entry is

omitted from the publication;

• an analysis (e.g. method to handle missing data or confounders to include in adjusted analyses) not stated in the registry entry is

included in the publication.

Empirical studies comparing outcomes or analyses reported in systematic review protocols to outcomes or

analyses reported in systematic reviews

For each empirical study comparing systematic review protocols to publications, we will report, depending on the data available, the

prevalence of discrepancies as for the registry entries (see just above).

Empirical studies comparing outcomes or analyses reported in the full text to outcomes reported in the

summary within systematic reviews
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For each empirical study comparing the full text of the systematic review with at least one summary (i.e. abstract, plain language

summary or ’Summary of findings’ table) of the systematic review, we will report, depending on the data available, the prevalence of

systematic reviews in which the review authors have:

• omitted from the summary a primary outcome reported in the full text;

• upgraded an outcome reported in the full text as secondary to primary;

• downgraded an outcome reported in the full text as primary to secondary;

• reported the results of primary or secondary outcomes inconsistently across the full text and summary;

• reported the results of a secondary outcome before the results of the primary outcome(s) in the summary.

Empirical studies investigating selective partial reporting of outcomes in the full text or summary of

systematic reviews

For each empirical study investigating the selective partial reporting of outcomes in the full text or summary (i.e. abstract, plain language

summary or ’Summary of findings’ table) of the systematic review, we will report, depending on the data available, the prevalence of:

• systematic reviews in which the review authors have partially reported at least one primary outcome based on the results;

• systematic reviews in which the review authors have partially reported at least one secondary outcome based on the results.

Appendix 2. Search strategies

OvidSP MEDLINE

1. Clinical Protocols/

2. protocol$.ti,ab.

3. regist$.ti,ab.

4. Registries/

5. or/1-4

6. Meta-Analysis as Topic/

7. meta-analy$.ti,ab.

8. meta analy$.ti,ab.

9. metaanaly$.ti,ab.

10. (systematic$ adj (review$ or overview$)).ti,ab.

11. (quantitativ$ adj (review$ or overview$)).ti,ab.

12. meta-synthes$.ti,ab.

13. meta synthes$.ti,ab.

14. metasynthes$.ti,ab.

15. mega-synthes$.ti,ab.

16. mega synthes$.ti,ab.

17. megasynthes$.ti,ab.

18. or/6-17

19. “Bias (Epidemiology)”/

20. publication bias/

21. (unreported or “incompletely reported” or “partially reported” or “fully reported” or “not reported” or “non-report$” or missing

or omission or omit$ or “not publish$”).ti,ab.

22. ((selectiv$ or suppress$ or non$ or bias$) adj5 (report$ or publish$ or publication$ or inclu$)).ti,ab.

23. or/19-22

24. (discrepan$ adj5 (protocol$ or regist$)).ti,ab.

25. (compar$ adj8 publication$ adj8 protocol$).ti,ab.

26. (compar$ adj8 protocol$ adj8 publication$).ti,ab.

27. (publication$ adj8 protocol$ adj8 compar$).ti,ab.

28. (publication$ adj8 compar$ adj8 protocol$).ti,ab.

29. (protocol$ adj8 publication$ adj8 compar$).ti,ab.
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30. (protocol$ adj8 compar$ adj8 publication$).ti,ab.

31. (compar$ adj8 publication$ adj8 regist$).ti,ab.

32. (compar$ adj8 regist$ adj8 publication$).ti,ab.

33. (publication$ adj8 regist$ adj8 compar$).ti,ab.

34. (publication$ adj8 compar$ adj8 regist$).ti,ab.

35. (regist$ adj8 publication$ adj8 compar$).ti,ab.

36. (regist$ adj8 compar$ adj8 publication$).ti,ab.

37. or/24-36

38. 5 and 18 and 23

39. 18 and 37

40. 38 or 39

41. cochrane database of systematic reviews.jn.

42. 40 not 41

OvidSP EMBASE

1. Clinical Protocols/

2. protocol$.ti,ab.

3. regist$.ti,ab.

4. Register/

5. or/1-4

6. Meta Analysis/

7. meta analy$.ti,ab. or meta-analy$.ti,ab. or metaanaly$.ti,ab.

8. systematic$ adj (review$ or overview$).ti,ab.

9. quantitativ$ adj (review$ or overview$).ti,ab.

10. meta synthes$.ti,ab. or meta-synthes$.ti,ab. or metasynthes$.ti,ab.

11. mega synthes$.ti,ab. or mega-synthes$.ti,ab. or megasynthes$.ti,ab.

12. or/6-11

13. publishing/

14. (unreported or “incompletely reported” or “partially reported” or “fully reported” or “not reported” or “non-report$” or missing

or omission or omit$ or “not publish$”).ti,ab.

15. ((selectiv$ or suppress$ or non$ or bias$) adj5 (report$ or publish$ or publication$ or inclu$)).ti,ab.

16. or/13-15

17. (discrepan$ adj5 (protocol$ or regist$)).ti,ab.

18. (compar$ adj8 publication$ adj8 protocol$).ti,ab.

19. (compar$ adj8 protocol$ adj8 publication$).ti,ab.

20. (publication$ adj8 protocol$ adj8 compar$).ti,ab.

21. (publication$ adj8 compar$ adj8 protocol$).ti,ab.

22. (protocol$ adj8 publication$ adj8 compar$).ti,ab.

23. (protocol$ adj8 compar$ adj8 publication$).ti,ab.

24. (compar$ adj8 publication$ adj8 regist$).ti,ab.

25. (compar$ adj8 regist$ adj8 publication$).ti,ab.

26. (publication$ adj8 regist$ adj8 compar$).ti,ab.

27. (publication$ adj8 compar$ adj8 regist$).ti,ab.

28. (regist$ adj8 publication$ adj8 compar$).ti,ab.

29. (regist$ adj8 compar$ adj8 publication$).ti,ab

30. or/17-29

31. 5 and 12 and 16

32. 12 and 30

33. 31 or 32

34. cochrane database of systematic reviews.jn.

35. 33 not 34
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OvidSP PsycINFO

1. protocol$.ti,ab.

2. regist$.ti,ab.

3. 1 or 2

4. Meta Analysis/

5. (meta analy$ or meta-analy$ or metaanaly$).ti,ab.

6. (systematic$ adj (review$ or overview$)).ti,ab.

7. (quantitativ$ adj (review$ or overview$)).ti,ab.

8. (meta synthes$ or meta-synthes$ or metasynthes$).ti,ab.

9. (mega synthes$ or mega-synthes$ or megasynthes$).ti,ab.

10. or/4-9

11. (unreported or “incompletely reported” or “partially reported” or “fully reported” or “not reported” or “non-report$” or missing

or omission or omit$ or “not publish$”).ti,ab.

12. ((selectiv$ or suppress$ or non$ or bias$) adj5 (report$ or publish$ or publication$ or inclu$)).ti,ab.

13. 11 or 12

14. (discrepan$ adj5 (protocol$ or regist$)).ti,ab.

15. (compar$ adj8 publication$ adj8 protocol$).ti,ab.

16. (compar$ adj8 protocol$ adj8 publication$).ti,ab.

17. (publication$ adj8 protocol$ adj8 compar$).ti,ab.

18. (publication$ adj8 compar$ adj8 protocol$).ti,ab.

19. (protocol$ adj8 publication$ adj8 compar$).ti,ab.

20. (protocol$ adj8 compar$ adj8 publication$).ti,ab.

21. (compar$ adj8 publication$ adj8 regist$).ti,ab.

22. (compar$ adj8 regist$ adj8 publication$).ti,ab.

23. (publication$ adj8 regist$ adj8 compar$).ti,ab.

24. (publication$ adj8 compar$ adj8 regist$).ti,ab.

25. (regist$ adj8 publication$ adj8 compar$).ti,ab.

26. (regist$ adj8 compar$ adj8 publication$).ti,ab.

27. or/14-26

28. 3 and 10 and 13

29. 10 and 27

30. 28 or 29

Cochrane Methodology Register (Wiley InterScience (Online))

1. (protocol* OR regist*):ti in Methods Studies

2. (protocol* OR regist*):ab in Methods Studies

3. (#1 OR #2)

4. (meta-analy* OR meta analy* OR metaanaly* OR meta-synthes* OR meta synthes* OR metasynthes* OR mega-synthes* OR

mega synthes* OR megasynthes*):ti in Methods Studies

5. (meta-analy* OR meta analy* OR metaanaly* OR meta-synthes* OR meta synthes* OR metasynthes* OR mega-synthes* OR

mega synthes* OR megasynthes*):ab in Methods Studies

6. systematic* adj (review* or overview*):ti in Methods Studies

7. systematic* adj (review* or overview*):ab in Methods Studies

8. quantitativ* adj (review* or overview*):ti in Methods Studies

9. quantitativ* adj (review* or overview*):ab in Methods Studies

10. (#4 OR #5 OR #6 OR #7 OR #8 OR #9)

11. “bias in meta-analysis”:kw in Methods Studies

12. (“study identification” next “publication bias”):kw in Methods Studies

13. (unreported OR “incompletely reported” OR “partially reported” OR “fully reported” OR “not reported” OR “non reported”

OR “non-reported” OR “non reporting” OR “nonreporting” OR missing OR omission OR “not published” OR “not publishing”

OR “not included” OR “non included” OR “non-included” OR “not including” OR “non inclusion” OR “selectively included” OR

“selective inclusion” OR “partially included” OR “partial inclusion”):ti in Methods Studies
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14. (unreported OR “incompletely reported” OR “partially reported” OR “fully reported” OR “not reported” OR “non reported”

OR “non-reported” OR “non reporting” OR “nonreporting” OR missing OR omission OR “not published” OR “not publishing”

OR “not included” OR “non included” OR “non-included” OR “not including” OR “non inclusion” OR “selectively included” OR

“selective inclusion” OR “partially included” OR “partial inclusion”):ab in Methods Studies

15. omit*:ti in Methods Studies

16. omit*:ab in Methods Studies

17. ((selectiv* OR suppress* OR non* OR bias*) NEAR/5 (report* OR publish* OR publication* OR inclu*)):ti in Methods Studies

18. ((selectiv* OR suppress* OR non* OR bias*) NEAR/5 (report* OR publish* OR publication* OR inclu*)):ab in Methods

Studies

19. (#11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18)

20. (discrepan* NEAR/5 (protocol* OR regist*)):ti in Methods Studies

21. (discrepan* NEAR/5 (protocol* OR regist*)):ab in Methods Studies

22. (compar* NEAR/8 publication* NEAR/8 protocol*):ti in Methods Studies

23. (compar* NEAR/8 publication* NEAR/8 protocol*):ab in Methods Studies

24. (compar* NEAR/8 publication* NEAR/8 regist*):ti in Methods Studies

25. (compar* NEAR/8 publication* NEAR/8 regist*):ab in Methods Studies

26. (#20 OR #21 OR #22 OR #23 OR #24 OR #25)

27. (#3 AND #10 AND #19)

28. (#10 AND #26)

29. (#19 OR #27 OR #28)

Web of Science

1. TS=protocol*

2. TS=registr*

3. #1 OR #2

4. TS=meta analy*

5. TS=meta-analy*

6. TS=metaanaly*

7. TS=“systematic* review*”

8. TS=“systematic* overview*”

9. TS=“quantitativ* review*”

10. TS=“quantitativ* overview*”

11. TS=meta synthes*

12. TS=meta-synthes*

13. TS=metasynthes*

14. TS=mega synthes*

15. TS=mega-synthes*

16. TS=megasynthes*

17. #4 OR #5 OR #6 OR #7 OR#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16

18. TS=“Bias (Epidemiology)”

19. TS=publication bias

20. TS=(unreported or “incompletely reported” or “partially reported” or “fully reported” or “not reported” or “non-report*” or

missing or omission or omit* or “not publish*”)

21. TS=((selective* or suppress* or non* or bias*) NEAR/5 (report* or publish* or publication* or inclu*))

22. #18 OR #19 OR #20 OR #21

23. TS=(discrepan* SAME (protocol* or registr*))

24. TS=(compare* SAME publication* SAME protocol*)

25. TS=(compare* SAME protocol* SAME publication*)

26. TS=(publication* SAME protocol* SAME compar*)

27. TS=(publication* SAME compar* SAME protocol*)

28. TS=(protocol* SAME publication* SAME compar*)

29. TS=(protocol* SAME compar* SAME publication*)
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30. TS=(compar* SAME publication* SAME registr*)

31. TS=(compare* SAME registr* SAME publication*)

32. TS=(publication* SAME registr* SAME compar*)

33. TS=(publication* SAME compar* SAME registr*)

34. TS=(registr* SAME publication* SAME compar*)

35. TS=(registr* SAME compar* SAME publication*)

36. #23 OR #24 OR 25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35

37. #3 AND #17 AND #22

38. #17 AND #36

39. #37 OR #38

F E E D B A C K

Eligibility criteria for the review, 15 October 2014

Summary

Feedback submitted by Professor Lisa Bero:

I am wondering why the following study did not appear among the included or excluded studies in your review. It examines whether

drug trial outcomes that were submitted to the FDA but not published (ie, selectively reported outcomes) change the effects of meta-

analyses if they are then included in the meta-analyses: Hart, B, Lundh, A and Bero, L. The effect of reporting bias on meta-analyses

of drug trials: Re-analysis of meta-analyses. BMJ, 2011;343:d7202. doi: 10.1136/bmj.d7202

Since unpublished drug trial data are readily available from drug regulatory agencies, failure to look for such data can be considered a

type of selection of data. I suggest that the update of your review expand the scope to assess the impact of not including unpublished

data that are available from drug regulatory authorities.

Reply

The study by Hart and colleagues investigates whether selective reporting in trials affects the results of meta-analyses if the unreported

data can be identified and then included in the relevant meta-analyses. Hart and colleagues identified the unpublished data and found

that the results changed when they re-analysed the meta-analyses. However, it is unclear whether the authors of the meta-analyses were

aware of the unpublished drug trial data and deliberately excluded it from the meta-analyses, or were even aware that unpublished drug

trial data is readily available from drug regulatory agencies. Therefore, we decided that the study by Hart and colleagues did not fit the

scope of our review.

We concur with Professor Bero that failure to look for unpublished drug trial data that is readily available could be considered a form

of selective exclusion of outcome data. When the review is updated, we will consider expanding the scope to include studies assessing

the impact of not including unpublished data that are available from drug regulatory agencies.

Contributors

Matthew J. Page
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W H A T ’ S N E W

Last assessed as up-to-date: 8 May 2013.

Date Event Description

30 January 2015 Feedback has been incorporated Addition of feedback and response about the eligibility criteria for the review

C O N T R I B U T I O N S O F A U T H O R S

MJP and JEM developed the protocol, with comments from JK, KD, SG and AF. MJP, JEM, JK, KD and SK screened search results

to identify eligible studies. MJP, JEM, KD, JK and SK extracted data from and assessed risk of bias of included studies. MJP and JEM

carried out the analysis. MJP drafted and all authors commented on the review.

D E C L A R A T I O N S O F I N T E R E S T

JK and KD are lead authors of two empirical studies that we have included in the review (Dwan 2013a; Kirkham 2010b) but were not

involved in the data extraction or risk of bias assessment. MJP, JEM, SG and AF are authors of an ongoing study of selective inclusion

of results in systematic reviews (Page 2013b).

S O U R C E S O F S U P P O R T

Internal sources

• Australasian Cochrane Centre, School of Public Health & Preventive Medicine, Monash University, Australia.

External sources

• Australian Postgraduate Award, Australia.

This work was conducted as part of a PhD undertaken by MJP, which is funded by an Australian Postgraduate Award administered

through Monash University, Australia

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

In the Types of methods section of our protocol, we described five types of selective inclusion and reporting of outcomes and analyses

that we planned to focus on and described the fifth as “partial reporting in systematic reviews”. We have re-labelled this as “selective

partial reporting in systematic reviews” as we were only interested in studies investigating partial reporting of outcomes that is based on

their results (e.g. whether statistically significant outcomes are more likely to be completely reported than non-significant outcomes).

This is in contrast to studies investigating the “reporting quality” of systematic reviews by determining how often outcomes are partially

reported (e.g. the proportion of systematic reviews not reporting an effect estimate or CI for outcomes) regardless of the results of those

outcomes, which is outside the scope of our review.

The search strategies reported in the protocol were all modified. The original Cochrane Methodology Register search strategy included

a step that required “systematic reviews or meta-analysis” terms to be combined with “selective inclusion and reporting bias” terms

(using the ’AND’ Boolean operator). Inclusion of this step made the Cochrane Methodology Register search strategy insensitive, as

studies we were already aware of (Dwan 2013a; Parmelli 2007; Silagy 2002; Vlassov 2008) were not identified. Therefore, we modified

the Cochrane Methodology Register search strategy by allowing the “selective inclusion and reporting bias” terms to be searched alone
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(i.e. they were not combined with “systematic review or meta-analysis” terms). In contrast, the step that required “systematic reviews or

meta-analysis” terms to be combined with “selective inclusion and reporting bias” terms was removed from each of the Ovid MEDLINE,

Ovid EMBASE, Ovid PsycInfo and ISI Web of Science search strategies because it was overly sensitive. Inclusion of this step in the

searches of these four databases yielded a very large number of ineligible citations of systematic reviews of intervention studies that

reported terms such as ’bias’ or ’selective reporting’ in the abstract. Therefore, the original step in these four databases was replaced

with a step combining “systematic reviews or meta-analysis” terms with “selective inclusion and reporting bias” terms and “protocol or

register” terms, which is similar to the search strategy used in Dwan 2011. We reported our updated search strategies in Appendix 2.

We also searched the US AHRQ Effective Healthcare Program’s SRC Methods Library (SRC Methods Library 2013); abstract books

of the 2011 and 2012 Cochrane Colloquia (which were not indexed in any electronic databases at the time of the search); and article

alerts for methodological work in research synthesis published from 2009 to 2011, which are available in Research Synthesis Methods

(Hafdahl 2010b; Hafdahl 2010a; Hafdahl 2011a; Hafdahl 2011b; Hafdahl 2012).

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Meta-Analysis as Topic; ∗Randomized Controlled Trials as Topic; ∗Review Literature as Topic; ∗Selection Bias; Treatment Outcome
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