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Project Summary 

 

The primary aim of this research project is to estimate the prevalence of outcome 
reporting bias between Cochrane systematic review protocols and published reviews 
from May 1st 2007 to August 1st 2014. A stratified random sampling approach will be 
applied to collect a sample from each Cochrane review group (52 clinically focused 
groups). Samples will be collated to form a representative sample of systematic reviews 
and their corresponding protocols from the Cochrane Database of Systematic Reviews.  
 
The outcomes from each Cochrane Review will be assessed to determine if they match 
their respective protocol with respect to pre-specified reporting and analysis of 
outcomes. Data will be collected on the type of discrepant outcome reporting (inclusion, 
exclusion, upgrade, downgrade etc.) if present, whether or not justification for 
differences between protocols and reviews was provided, and finally, what the risk of 
outcome reporting bias is for each Cochrane review. Where there is no justification 
provided for discrepancies between the published review and protocol’s outcomes, 
authors will be contacted to provide a reason for discrepancies. Findings on the overall 
presence of outcome reporting bias in this sample of Cochrane reviews will be 
summarized using descriptive statistics.   
 
Protocol Outline: 

 
1. Introduction:  

 
Cochrane systematic reviews of intervention studies attempt to collate empirical 
evidence in order to provide key decision makers with up to date information on the 
benefits and harms of healthcare interventions (1). These reviews have been 
internationally regarded as one of the leading resources of reliable information on 
health-care interventions. A report released by Thomson Reuters in 2013 evaluated the 
Cochrane Review Database of Systematic Reviews of having an impact factor of 5.8, a 
score that ranks Cochrane systematic reviews as one of the top journals cited globally 
(2). Although Cochrane systematic reviews are consistently regarded at the apex of the 
hierarchy of evidence-based medicine, various biases exist that can affect the inherent 
validity of results and recommendations (1).  
 
One such bias that is widely prevalent, yet underappreciated, is outcome-reporting bias 
(ORB). ORB, otherwise known as selective outcome reporting bias, is defined as the 
selection of outcomes for publication from the original set of recorded outcome variables 
based on the results (3). The prevalence of ORB was first investigated in randomized 
controlled trials (RCTs), and evidence suggests that this bias exists in up to 40-62% of 
RCTs that changed, introduced, or omitted at least one primary outcome (4). This was 
coupled with an increased risk (OR 2.2 to 4.7) for publication of outcomes that were 
statistically significant (4). Furthermore, empirical studies suggest that insufficiently 
accounting for presence of this type of bias in RCTs can inherently skew the analyses of 
systematic reviews, having the potential to overestimate treatment effects (5).  
  
It is equally important to assess for the presence of outcome reporting bias at the level of 
systematic reviews. Before a review begins, a protocol should be developed to establish a 
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priori the hypothesis, methods, and outcomes (1,6). This helps to minimize ORB as the 
outcomes are reported without prior knowledge of results (1). However, ORB can still 
occur when there are discrepancies identified between the protocol and published 
review (3). Kirkham et al. found that approximately one fifth of Cochrane protocols and 
systematic review pairings were found to contain a discrepancy in at least one outcome 
measure, of which three quarters of those were attributable to changes in the primary 
outcome (3). This was coupled with an increased risk of the promotion of outcomes 
(upgrades/inclusions) when results were statistically significant (RR 1.66; 95% CI (1.10, 
2.49); p<0.02) (3). Thus, ORB is an under-recognized problem despite its prevalence and 
potential to affect the conclusions in systematic reviews.  This is especially a concern for 
one of our most reliable and widely cited journals to date, Cochrane systematic reviews. 
 
Fortunately, the published PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-analyses) guidelines (2009) and updated version of the Cochrane Handbook 
(2011) offer protection against this type of bias (1,6). To evaluate this, a recent survey of 
Cochrane Review Groups indicated that 86% of review groups always verify that the 
outcomes originally defined in the systematic review protocol are always analyzed in 
the final review (7).  
 
However, we are unaware of any empirical studies that investigate the prevalence of 
ORB across all Cochrane review groups post 2007 (3) and contain published systematic 
reviews after the publication of the PRISMA guidelines and updated version of the 
Cochrane Handbook. To our knowledge, Kirkham et al. (3), was the last study group to 
investigate the most recent sample of Cochrane systematic reviews from years 2006 to 
2007.  Our study will investigate the prevalence of discrepant outcome reporting and 
risk for ORB in an expansion of reviews from May 1st 2007 to August 1st 2014, as it will 
provide insight into whether or not this type of bias has decreased with the 
aforementioned interventions (PRISMA and Cochrane Handbook). Gaining knowledge 
on the prevalence of ORB and the reasons for it in more recent Cochrane systematic 
reviews may shed light on how current interventions may be improved.  
 
2. Definitions 

 
Outcome Reporting Bias: The publication of a subset of the originally recorded outcome 
variables in a study based on the results. Also referred to as “selective outcome 
reporting bias.”  
 
Discrepant outcome reporting (discrepancy): Discrepancy in any outcome listed between the 
protocol and published review (any discrepancy, upgrade, downgrade, omission, 
inclusion) 
 
Protocols: Created before the reviews to describe the proposed approach for a systematic 
review. It outlines the question the review authors are addressing, detailing the criteria 
against which studies will be assessed for inclusion in the review, and describing how 
the authors will manage the review process. It defines the health problem being 
investigated, how benefits and harms will be measured (outcomes), and the type of 
appropriate study design.  
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Published review: Any review published in the Cochrane Database of Systematic Reviews.  
 
Intervention Review: Reviews that assess the benefits and harms of interventions used in 
healthcare and health policy.  
 
Inclusion of outcome: Additional outcome added in the published review compared to 
protocol. 
 
Omission of outcome: Removal of an outcome in the published review compared to 
protocol. 
 
Upgrade of outcome: Upgrade of a secondary or unlabeled outcome to a primary outcome 
in the published review compared to protocol. 
 
Downgrade of outcome: Downgrade of a primary outcome to a secondary or unlabeled 
outcome in the published review compared to protocol.  
 
Change in definition of outcome: A discrepancy in how the outcome is defined between the 
protocol and the final review.  
 
 
3. Objectives (these can definitely change) 

 
a) Primary Objective: To estimate the prevalence of discrepant outcome reporting 
between Cochrane protocols and published reviews and their risk for ORB.  
 
b) Secondary Objective: To categorize the types of discrepancies presented and to 
describe any patterns we identify.  
 
4. Research Questions 

 
Primary: What is the prevalence of discrepant outcome reporting between Cochrane 
reviews and protocols and what is the risk of ORB for each discrepancy?  

 
Secondary: Which types of discrepancies are identified (inclusion, omission, upgrade, 
downgrade, change in definition) and are there any patterns?  
 
5. Methods 

 
 Design 
 
Study Cohort of Cochrane Systematic Reviews  
 
 i. Subjects 

 
Subjects: Cochrane Systematic Reviews sampled from each Cochrane Review Group. 
 
Inclusion Criteria: Intervention Reviews and their respective protocols that assess the 
benefits and/or harms of interventions used in healthcare and health policy. 
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Exclusion Criteria: Cochrane methodological reviews, diagnostic reviews, overviews, or 
reviews from Cochrane review groups with no clinical interventions (e.g. Methodology 
Review Group). 
 
 ii. Recruitment and Data Collection 

 
Because Cochrane review authors are required to submit a protocol, we chose to sample 
from the Cochrane Database of Systematic Reviews (CDSR). We assumed that protocols 
for systematic reviews published in other journals would be more difficult to access as 
they may not require protocols to be submitted. After adjusting for our inclusion criteria, 
there are approximately 4200 Cochrane systematic reviews that exist from May 1st 2007 
to August 1st 2014. This was accomplished by using the “advanced search” function in 
the Wiley Online Library of Cochrane Reviews to set search limits for specific dates 
(May 1st 2007 to August 1st 2014) and reviews. We included intervention reviews, and 
excluded any diagnostic, methodological, or overview reviews. Protocols of 
corresponding reviews were accessible through the “other versions” tab. Based on this 
and the assumption that approximately 40% of reviews would have some evidence of 
discrepant outcome reporting from background literature (3,8,9), we calculated a sample 
size of 350 reviews to be used in our study with an alpha of 0.05 and a beta of 0.20 to 
achieve our primary objective. This would obtain a 95% confidence that our estimate for 
discrepant outcome reporting and ORB will contain the true population mean in 
Cochrane Systematic reviews.  
 
To account for reviews from all review groups, we will be using a stratified sampling 
approach to proportionally collect a sample from each review group. A random sample 
will be collected from each Cochrane review group with a clinical focus (excluding 
methodology groups), and these samples will be stratified to produce a representative 
sample of all Cochrane Systematic Reviews. For example, the Acute Respiratory Group 
represents approximately 3% of all Cochrane Systematic Reviews. Therefore, 3% of our 
sample will be from the Acute Respiratory Group (10/350 reviews). This methodology 
will be applied across all Cochrane review groups that have a clinical focus.  
 
To generate a random sample from each Cochrane review group, citations from search 
results will be exported with a number attached to each review (e.g. numbers 1-120 for 
Acute Respiratory Group results). A random formula generator will be used in an excel 
spreadsheet to determine a sequence of random numbers for each Cochrane review 
group (e.g. ten random numbers between 1 and 120 for the Acute Respiratory Group). 
The numbers generated in the random sequence will be matched with the numbers 
attached to citations exported from the search results, and these will be the reviews 
looked at to identify the presence of ORB. For example, using one of the random 
numbers generated between 1 and 120 (e.g. 115) we will look at the respective review 
with the same number attached (e.g. 115) in our exported citation results.  
 
Two reviewers (KS and JH) will independently collect data from all reviews. Types of 
data to be collected include:  

• If a protocol exists  
• Outcomes from protocol and published reviews. 
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• Specification of outcomes from protocol and published reviews (secondary, 
primary, unlabeled). 

• Discrepancy type (inclusion, omission, upgrade, downgrade, change in 
definition).  

• If discrepancies were discussed in the published review. 

• If authors need to be contacted for discrepancy reasons, and what their reasons 
are.  

• Risk for ORB for each review 
!

Please refer to Table 1 in the appendix for an overview of our data collection form.  
 
We developed a process to consistently identify ORB in reviews. If reasons for 
discrepancies are given, one reviewer will judge if they are considered “high” or “low” 
risk of containing ORB. Please refer to Table 2 in the appendix for an overview of the 
tool used to assess for risk of ORB. For unclear reasoning, we will involve the primary 
investigator (KS) as well as two co-investigators (AT, ER, LH, EG, or JK) to assess the 
risk of ORB. The majority (2/3 investigators) will decide if the discrepancy is considered 
“high” or “low” risk of containing ORB. For reviews that do not provide reasons, we 
will contact authors to investigate what their reasons were. We will give them a two-
week period (with one week reminders) to provide us with reasons; for those who do 
not reply within two weeks, we will classify the discrepancies as unclear for assessing 
the risk of ORB. Please refer to Figure 1 in the appendix for an overview of this process.  
 
We will record the prevalence of reviews that do not contain protocols. As it is 
impossible to assess for discrepant outcome reporting and ORB, we will classify these 
reviews as “unable to assess.” To minimize how this can affect our power calculation, 
we will simply replace those reviews with other review that do contain protocols.    
 
 iii. Analytical Plan 

 
We will report the prevalence of discrepant outcome reporting as a percentage. Data on 
high-risk discrepancies containing ORB will be used to calculate the overall prevalence 
of ORB, reported as a percentage. This will achieve our primary objective. Additionally, 
we will also calculate the prevalence of types of discrepant reporting, such as inclusions, 
omissions, upgrades, downgrades, and any change in the definition of outcomes. We 
hope to describe any patterns we identify within our pre-specified search dates. This 
will achieve our secondary objective. 
 
With our results, we plan to estimate the prevalence of ORB and the mechanisms behind 
it by identifying reasons for it. Gaining knowledge on the prevalence of ORB and the 
reasons for it in more recent Cochrane systematic reviews may shed light on how 
current interventions may be improved to minimize this under-recognized bias.  
 
As a potential follow-up project, we hope to use this data to investigate if an association 
exists between the upgrade/inclusion of outcomes and the statistical significance of 
treatment effects. In contrast, we also hope to investigate the association between the 
downgrade of outcomes and non-statistical significance of treatment effects. This will 
provide us with further insight into the mechanisms of ORB. Lastly, as part of a follow-

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2019-032497:e032497. 10 2020;BMJ Open, et al. Shah K



up project, we hope to use this data to identify ways by which current interventions can 
be improved.  
 
 iv. Ethics and dissemination 

 
This study cohort does not require any ethics, as it does not involve any living subjects. 
However, because we may be contacting authors for reasons of discrepancy in their 
review, we will inform them that their names as well as their review title will be kept 
entirely confidential and not reported in the overall results.  
 
6. Timeline 

 
Protocol Finalized:  Sep2014 
Data collection commences: Oct2014 
Data collection closure:  Jan2014 
Data analysis complete:  Jan2014 
Poster/slides complete: Apr2014 

  RPN 2015: MAY2015 

 
 
7. Appendices  

!

See attached Documents (Figure 1, Table 1).  
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