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ABSTRACT (299 words)

Objectives: Assess the frequency and reasons for disagreements in risk of bias assessments 

for randomised clinical trials (RCTs) included in more than one Cochrane review.

Design: Research on research study, using cross-sectional design.

Data sources: 2,796 Cochrane reviews published between March 2011 and September 2014.

Data selection: RCTs included in more than one review. 

Data extraction: Risk of bias assessment and support for judgement for five key risk of bias 

items.

Data synthesis: For each item, we compared risk of bias assessment made in each review and 

calculated proportion of agreement. Two reviewers independently analysed 50% of all 

disagreements by comparing support for each judgement with information from study report 

to evaluate whether disagreements were related to a difference in information (e.g., contact 

the study author) or a difference in interpretation (same support for judgement but different 

interpretation). They also identified main reasons for different interpretation.

Results: 1,604 RCTs were included in more than one review. Proportion of agreement ranged 

from 57% (770/1,348 trials) for incomplete outcome data to 81% for random sequence 

generation (1,193/1,466). Most common source of disagreement was difference in 

interpretation of the same information, ranging from 65% (88/136) for random sequence 

generation to 90% (56/62) for blinding of participants and personnel. Access to different 

information explained 32/136 (24%) disagreements for random sequence generation and 

38/205 (19%) for allocation concealment. Disagreements related to difference in 

interpretation were frequently related to incomplete or unclear reporting in the study report 

(83% of disagreements related to different interpretation for random sequence generation). 
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Conclusions: Risk of bias judgements of RCTs included in more than one Cochrane review 

differed substantially. Most disagreements were related to a difference in interpretation of an 

incomplete or unclear description in the study report. A clearer guidance on common causes 

of incomplete information may improve agreement.
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Article summary

Strengths and limitations of this study

 Use of a very large and comprehensive collection of Cochrane reviews to assess the 

agreement in risk of bias assessment and to understand reasons of disagreement.

 Analysis of the full-text of study reports to underline what information were available 

to review authors and how they utilized them while assessing risk of bias.

 Focus on disagreements only. Possible that a proportion of agreements happened “by 

chance”. For example review authors may express the same risk of bias judgement 

while using different information or interpreting information differently.

 No evaluation of the potential impact of disagreements in conclusion making at the 

review level.
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INTRODUCTION

Systematic reviews aim to synthesise all existing evidence for a research question by the use 

of a rigorous and reproducible methodology1. Because reviews may be affected by bias at the 

level of individual studies2, an assessment of the risk of bias in these studies is a crucial step 

in conducting a systematic review3 4.

Cochrane has developed a tool to provide a standardised approach to the assessment of the 

risk of bias in randomised clinical trials (RCTs)5. The risk of bias tool is based on specific 

characteristics related to study design and conduct, selected on theoretical grounds and on 

empirical evidence from meta-epidemiological studies that these characteristics are 

associated with differences in treatment effect estimates6-11. The tool includes seven items 

(random sequence generation, allocation concealment, blinding of participants and personnel, 

blinding of outcome assessment, incomplete outcome data, selective reporting, other source 

of bias), the researchers assess and judge as either “high”, “low” or “unclear” risk of bias11 12.

Although Cochrane provides detailed guidance on how to use the tool and recommends 

consensus between two independent reviewers11, personal judgement is also involved, which 

may bring variability. Several studies have evaluated the reproducibility of the risk of bias 

tool, generally shown to be poor12-19. However, there is some uncertainty about the main 

causes of disagreements. For example, some reviewers may search for additional information 

such as protocols or contact study authors and this difference in available information, rather 

than a difference in judgement, may explain some of the disagreements.

In this study, we used a large collection of Cochrane reviews to evaluate the reproducibility 

of risk of bias assessments by identifying randomised controlled trials included in more than 

one Cochrane review and comparing the assessments. In addition, we examined the likely 
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reasons for any disagreements. In particular, we evaluated whether disagreements were 

related to differences in information available to reviewers or differences in interpreting the 

same information and what could explain such different interpretation. 
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METHODS

This is a research on research study on risk of bias assessment, which used a cross sectional 

design. We identified RCTs included in more than one reviews included in a large collection 

of Cochrane reviews. For key risk of bias items, we evaluated agreement between the 

different systematic reviews; analysed whether disagreements were related to a difference in 

information available to reviewers or a difference in interpretation of the same information 

and highlighted the main reasons for disagreements by an in-depth, one-by-one evaluation of 

disagreements.

Data sources

We obtained data from the 2,796 Cochrane reviews, which corresponds to all reviews 

available in the Cochrane library between March 2011 and September 2014, including 

updates (March 2011 corresponds to the last update of the risk of bias tool5). Data consisted 

of one XML file per review, each file containing all data entered by review authors in 

RevMan, the software used for managing Cochrane reviews20. All individual XML files were 

merged in a single database by using R v3.2.221 with the XML package22. The vocabulary 

used for risk of bias items slightly varied across reviews (e.g., some reviews could refer to 

“allocation concealment” as “allocation masking”). For this reason, two authors 

independently evaluated all terms used and classified them according to the vocabulary of the 

tool. Disagreements were resolved by consensus. This standardization was done for a 

previous publication23. 

Selection of eligible reviews
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We excluded withdrawn or “empty” reviews (i.e., systematic reviews not including any 

study) as well as reviews including observational or non-randomised studies and considered 

only reviews with an assessment of risk of bias for at least one item of the risk of bias tool.

Selection of eligible RCTs

To identify single RCTs included and assessed for risk of bias in more than one systematic 

review, we proceeded as follows. For each RCT, we identified the primary reference(s), 

which was the reference identified by review authors as the main reference(s) for an included 

study. Then, we used a matching algorithm24 to identify studies that shared the same primary 

reference. If several primary references were reported, we considered all of them. We 

manually checked that the studies sharing the same primary reference in the reviews 

corresponded to the same RCT.

Extraction of risk of bias assessment

For each eligible RCT, we extracted the risk of bias assessment and the corresponding 

support for judgement for each risk of bias item in each review. Whenever a single RCT was 

included in three or more reviews, we considered only the risk of bias assessment from two 

reviews chosen at random; this situation concerned less than 10% of our included RCTs and 

was decided because of workload and to facilitate direct comparison of two assessments. We 

focused on five risk of bias items: random sequence generation, allocation concealment, 

blinding of participants and personnel, blinding of outcome assessment and incomplete 

outcome data. We did not consider selective reporting because it is difficult to evaluate in the 

absence of the study protocol, which is frequently lacking, especially for older studies11 12 14. 

We also did not consider the item other bias because the definition is very wide (i.e., “any 
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important concerns about bias not covered in the other domains in the tool”11), so 

comparisons across reviews are difficult.

Comparison of risk of bias assessment between reviews

For each item, we compared the risk of bias assessment in terms of “high”, “low” or 

“unclear” risk of bias between the two reviews. According to the Cochrane handbook, the 

items blinding of outcome assessment and incomplete outcome data should be assessed for 

each outcome. Therefore, when the reviews reported an assessment of these items at the 

outcome level, we manually checked that outcomes were identical in both reviews and we 

retained for our analysis only the assessments that focused on the same outcomes. For 

blinding, we followed the last version of the Cochrane handbook and we retained only 

assessments of blinding of participants and personnel and blinding of outcome assessment as 

two independent items, excluding different types of assessment (i.e., blinding as a single 

item, blinding of only participants or of only personnel). 

We calculated the percentage agreement for each risk of bias item, as the proportion of 

studies with a concordant assessment in both reviews (e.g. “low” risk of bias AND “low” risk 

of bias). Not all reviews assessed all five key risk of bias items for each RCT included; 

consequently, the number of RCTs evaluated for discrepancies varies depending on the item 

considered.

Selection of studies for in-depth analysis of disagreements

For workload reasons, we in-depth evaluated the reasons for disagreements for 50% of the 

studies analysed in the previous step. In cases of more than one shared RCTs within a given 
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pair of Cochrane reviews, we selected only one RCT at random. To reach 50% of the total 

sample, we used a simple random selection in the remaining database.  

Classification of disagreements

For the random selection, two reviewers (LB and AD) independently evaluated all 

disagreements in the risk of bias assessment in the two systematic reviews. They first 

scrutinised the support for the judgement in each review and evaluated whether it was the 

same or “conceptually” the same in both reviews (e.g., “randomised, probably done”; 

“randomised, probably not done”; “study only mention randomization, but does not specify 

how randomization was performed; unclear”; “study states it is randomized; low risk”). If the 

support differed, they assessed any other information regarding the study as reported in both 

reviews, systematically searching and evaluating the full-text study report indicated in the 

primary reference. A formalized data extraction process for full texts was not used. Full-texts were 

examined, looking primarily for correspondence between information reported by the reviewers in 

their Support for Judgement and the text. 

They independently classified each case of disagreement as follows:

 Disagreement related to differences in interpretation: 

o The support for judgement was the same (or “conceptually” the same) in both 

reviews, but the interpretation differed.

o One review clearly confused one item of the risk of bias tool with a different 

one or the review authors misunderstood the definition of the item (e.g., for 

random sequence generation, support for judgement reports “600 opaque 

envelopes, 1 was drawn every time”).
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 Disagreement related to differences in information: the support for the judgement 

cites information that is not available in the study report; additional sources are cited 

(e.g., protocol) or the review authors reported that they had contacted the RCT author 

for additional data.

 Disagreement related to information missed by the review authors: the study report 

clearly describes the information, but some review authors seemed to have missed this 

information in the study report.

 Disagreement related to input mistakes: risk of bias assessment in terms of 

“high”/”low”/”unclear” did not match the support for the judgement (e.g.. 

“Randomization described explicitly”, judgement “Unclear”).

 Unclear: when it was not possible to classify the disagreement because the support for 

the judgement was empty or because we could not retrieve the full-text study report.

Any disagreements between reviewers were solved by discussion to reach consensus. In the 

Supplementary Appendix 1, we report a figure synthetizing how the in-depth analysis process 

was conducted.

Identification of main reasons for different interpretation

For each disagreement related to a difference in interpretation, we evaluated the probable 

reason for disagreement. For example, the interpretation could differ because of confusion 

with another risk of bias item (e.g., random sequence generation and allocation concealment) 

or because the information was unclear or insufficiently detailed in the article. When we were 

unsure about the reason, we classified the reason as unclear. Two authors (LB and AD) 

conducted this process in duplicate by using all available information (i.e., support for the 
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judgement, characteristics of the study reported in the review, full-text article), with 

disagreements resolved by discussion.

Statistical analysis

Analysis was descriptive with use of frequencies and percentages for qualitative variables. 

Statistical analysis was conducted with Stata 13.125. We decided to use simple percent 

agreement because other static approaches were problematic. The Kappa statistic requires 

having defined reviewers, which is not the case of our approach. Another statistic, the 

intraclass correlation coefficient (ICC) is not suitable, because it requires assessments to be in 

an ordinal order, which is not our case. There is no continuum between the assessments of 

low, unclear and high risk of bias.

Patient involvement

Patients were not involved in any aspect of the study design, conduct, or the development of 

the research question or outcome measures. This is a research-on-research study and 

therefore there was no active patient recruitment for data collection.
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RESULTS

Selection process

Figure 1 shows the selection process. From the 2,796 systematic reviews published between 

March 2011 and September 2014, 2,291 reviews included RCTs only and reported a risk of 

bias assessment. Of these, 797 included at least one RCT whose primary reference was 

shared with another review for which a risk of bias assessment was reported. These 797 

reviews included 1,604 single RCTs evaluated for the same risk of bias item in more than one 

review. The Supplementary Appendix 2 reports the frequency of the different Cochrane 

groups among those reviews.

Among the 1,604 selected RCTs: 1,603 had duplicate evaluation for allocation concealment, 

1,466 for random sequence generation, 375 for blinding of participants and personnel, 583 for 

blinding of outcome assessment and 1,348 for incomplete outcome data. 

Evaluation of agreement and distribution of disagreements

The agreement of risk of bias judgements ranged from 57% (770/1,348 trials) for incomplete 

outcome data to 81% (1,193/1,466 trials) for random sequence generation (Figure 2). We 

identified most disagreements for “low” and “unclear” risk of bias judgments, especially for 

random sequence generation (231/273 trials, 85%). Disagreements between “low” and “high” 

risk of bias were generally rare, for example 8/273 of disagreements (3%) for random 

sequence generation, with the exception of incomplete outcome data for which they were 

more frequent (190/578, 33%). For blinding of participants and personnel, the most frequent 

disagreement was between “unclear” and “high” risk of bias (50/107, 47%), then “low” 

versus “unclear” (34/107, 32%), and “low” versus “high” (23/107, 21%) (Figure 2).
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Classification of disagreements

The in-depth analysis of disagreements included 802 studies: 799 for allocation concealment, 

747 for random sequence generation, 206 for blinding of participants and personnel, 297 for 

blinding of outcome assessment and 660 for incomplete outcome data. The agreement results 

of this sample and the distribution of disagreements are reported in the Supplementary 

Appendix 3. 

For all items, the most common source of disagreement was a difference in interpretation, 

with frequencies ranging from 88/136 (65%) for random sequence generation to 56/62 (90%) 

for blinding of participants and personnel (Figure 3). The access to additional or different 

information accounted for disagreements in 32/136 (24%) trials for random sequence 

generation and 38/205 (19%) for allocation concealment. Access to additional information 

was less common for the remaining items, with proportions ranging from 2% to 4%. In 80% 

of the cases, the access to additional information was through the contact of the study author.

The other sources of disagreement were less common; input mistake ranged from 1% to 6%, 

missed information from 1% to 6%. We could not determine the source of disagreement in 

5% of our disagreements. For this analysis, we accessed the full text of 216 different trials to 

help us in the process. The Supplementary Appendix 4 reports some examples of 

disagreements in which the access to the study report helped us in the classification and the 

analysis of reasons of disagreement. We could not retrieve or access 19 full-texts we deemed 

necessary for the categorization of disagreements and this explain the majority of cases where 

we were unable to categorize the source of disagreement (“unclear” source in Figure 3).

Main reasons of disagreements for different interpretation
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The main reasons for a difference in interpretation for each item are reported in Table 1. 

Additional examples are provided for each item for the high-low disagreements 

(Supplementary Appendix 5). The most common reason across items was related to 

incomplete or unclear reporting in the RCT. For random sequence generation, disagreements 

in 73/88 (83%) trials were related to lack of a precise description of the randomization 

process with reviewers evaluating “low”, “high” or “unclear” risk of bias the reporting of 

“randomised” in the text. For allocation concealment, the most common reason for 

disagreement was a different interpretation of description of the envelopes used to conceal 

allocation (17%, n=26/149 trials). For the two blinding items, many disagreements occurred 

when the article mentioned only “double blind” in RCTs without an additional description 

(16% of cases, n=9/56 trials for blinding of participants and personnel, 13%, n=9/70 for 

blinding of outcome assessment). For incomplete outcome data, reviewers assessed 

differently the statement from the study report of “no missing data” or “all data reported” 

(10%, 22/220 trials). Another common reason for a difference in interpretation was confusion 

with another item. Allocation concealment was confused with blinding (10%, n=15/149 

trials) but also with random sequence generation (4%, n=6/149). For blinding of participants 

and personnel, the most common cause for disagreement concerned the interpretation of 

cases when blinding was not feasible (36%, n=20/56 trials), assessed at high risk by some 

reviewers and low by others. Another common cause of disagreement for the two blinding 

items related to the assessment of outcomes that should not be affected by blinding (e.g., 

mortality); it explained 21% (n=12 trials) of disagreements for blinding of participants and 

personnel and 23% (n=16 trials) for blinding of outcome assessment, often low versus high 

disagreements.
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For incomplete outcome data, the use of different cut-offs for the rate of missing data is the 

most common reason for disagreement (26%, n=57 trials); also common is considering the 

explanation of reasons for missing data enough to attribute a low risk of bias (13%. n=28 

trials). 
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DISCUSSION

In this study, we took advantage of a very large sample of Cochrane reviews to explore the 

sources of disagreements in risk of bias assessment for trials included in several reviews. Our 

results confirm that the agreement for risk of bias assessments is generally suboptimal, with 

better agreement for random sequence generation and allocation concealment and less 

agreement for incomplete outcome data. Access to different sources of information explained 

why 24% of the trials had disagreements in the assessment of risk of bias for random 

sequence generation and 19% for allocation concealment. However, the main source of 

disagreements was a difference in interpretation of the same information, which was 

frequently related to incomplete or unclear reporting in the study report.

Strengths and weaknesses

Our study goes beyond previous literature on the topic3 12-18 26. As compared with most other 

studies12-17 we used real-world data to explore agreement of risk of bias assessments in real 

scenarios. We evaluated a very large and comprehensive collection of Cochrane reviews that 

spanned multiple specialties and topics, including a number of trials about ten times larger 

than the largest study on the topic12. We completed our analysis by searching individual study 

reports to give support to our comments on reasons for disagreements, which, to our 

knowledge, has not been done in previous, smaller works that used a similar methodology18. 

While doing this, we developed a suitable classification scheme for sources of disagreements 

and conducted, in duplicate, an extensive analysis to understand the risk of bias assessment 

process and explored the most common reasons for disagreements. 
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Our study has limitations. Although the classification of disagreements was conducted in 

duplicate following a formalised process, there remains a component of personal judgement. 

We evaluated only disagreements, but a number of agreements might have occurred “by 

chance”. In our analysis of likely reasons for disagreements, some resulted from confusion 

between risk of bias items. Similar discrepancies might have occurred among agreements; 

indeed, previous literature on the topic demonstrated that reviewers do not accurately follow 

the risk of bias tool27. We did not assess non-Cochrane reviews, even if they often use the 

Cochrane risk of bias tool. Agreement in these reviews is likely worse because of less 

familiarity and training with the tool. We also did not assess the selective reporting item that 

is frequently judged on incomplete information. We did not evaluate whether disagreements 

varied depending on the Cochrane review group or year of publication. Finally, we did not 

evaluate the impact of disagreements and the extent to which the evidence base for making 

conclusions and providing summary statements of effectiveness may have been affected by 

changing the rating. 

Comparison with other studies

Our findings confirm the importance of issues that were previously identified by Jorgensen et 

al.3 and Savovic et al.26. In particular, Savovic et al.26, surveying users of the risk of bias tool, 

reported on the possibility of confusion between random sequence generation and allocation 

concealment and between allocation concealment and blinding; the uncertainty on how to 

address unfeasibility of blinding; and the difficulties in assessing incomplete outcome data 

especially regarding the acceptable rate of missing data. More recently, Jorgensen et al.3, 

evaluating comments on the use of the risk of bias tool, highlighted how authors complained 

that judgment often originates from incomplete or missing information. 
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A previous study identified 46 RCTs included in different systematic reviews in the field of 

fertility and evaluated the percentage agreement in risk of bias assessment. That analysis 

showed generally worse agreement than in our study, with percentage agreement ranging 

from 35% to 71%. Differences in sample size and the particular topic may explain these 

differences. In addition, although the authors had compared supports for judgement between 

reviews, this evaluation may have been incomplete, because they did not evaluate the primary 

study reports18.

Implications

Our results confirm that the agreement in risk of bias assessment would be enhanced by more 

detailed guidance in use of the risk of bias tool with particular focus on common causes of 

disagreements. We showed that in many cases, the unclear reporting from source material 

allows reviewers ample space for personal judgement and differences in judgement. 

The scientific community continues to stress the importance of improving the reporting of 

trials28-31, which may limit disagreements when assessing risk of bias. In parallel, we could 

also work on restricting the space for personal interpretation when assessing risk of bias. A 

suggestion could be to give clearer instruction on how to evaluate common cases, for 

example when confronted with nothing more than the term “randomised” or “double blind” 

in the study report. Similarly, a threshold could be set on the quota for missing data and 

indications on which imputation methods are appropriate and in which situations. 

To minimise research waste, it could be interesting to have access to risk of bias assessments 

from other Cochrane groups and the supports they used, including information from authors 

or from protocols to help reviewers in their assessments. This process would imply having a 
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unique study identification number across reviews and a central shared repository for all 

studies included in any Cochrane reviews.

Following the suggestions based on the findings and comments provided by Jorgensen et al.3 

and Savovic et al.26, Cochrane has been working on a new version of the risk of bias tool, 

which has recently been released32 33. The new version has a different approach to the risk of 

bias assessment, guiding reviewers through the process with the use of “signalling questions”, 

which might leave less room for subjectivity. In addition, there is more guidance in assessing 

some items. For example, the new tool better clarifies some aspects of the randomization 

process, especially about what to do in some cases of incomplete information (e.g., 

randomization list created by an external centre with no other indication). The new tool also 

has a different approach to the blinding aspect, oriented to the implications of the masking 

process. However, the new tool does not cover some of our concerns, especially those related 

to incomplete outcome data: quota for missing data that are considered acceptable, and 

whether reviewers should focus more on the reasons for the missing data or their magnitude. 

It also does not address the common case of authors reporting “no missing data”. Research-

on-research studies are needed to evaluate whether this new version of the tool results in 

improved reproducibility.

Conclusion

This analysis of risk of bias assessment for more than 1,600 trials included in more than one 

reviews showed that agreement remains suboptimal. Most disagreements come from a 

difference in interpretation of an incomplete or unclear description in the study report. In 

some cases, the difference in the assessment was due to some but not all review authors 

obtaining additional information, from a protocol or from contacting study author.
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Table 1| Main reasons for disagreements in cases of a different interpretation of the same information.

Risk of bias 

Item
Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Consider differently incomplete or unclear 

description
73 (83)

“States "cluster randomisation by computer"”; Low risk of bias

“Cluster randomisation by computer. No further information provided”; Unclear risk of bias
random 

sequence 

generation Confusion with allocation concealment 9 (10) “allocation was done using sealed envelopes containing name of one of the two groups.”; Low risk of bias

Consider differently incomplete or unclear 

description
49 (33)

“Not specified.”; High risk of bias

“Method of concealment not described.”; Unclear risk of bias

Consider differently envelopes description 26 (17)
“"Sequentially numbered sealed envelopes". Does not state if opaque envelopes.”; Unclear risk of bias

“Sequentially numbered sealed envelopes.”; Low risk of bias

Random sequence generated by computer or 

external centre considered enough for Low risk
21 (14) “Treatment was allocated based on the computer-generated number list.”; Low risk of bias

Confusion in the definition of the item 19 (13) “Researchers attempted to contact all patients seen by physicians during one month”; High risk of bias

Confusion with blinding 15 (10) “participants were told to which compound they had been allocated.”; High risk of bias

allocation 

concealment

Confusion with random sequence generation 6 (4) “Computer generated randomised lists.”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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Risk of bias Item Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Assess risk differently if blinding was not 

feasible because of the type of intervention
20 (36)

“Not possible to blind participants”; Low risk of bias

“Participants were not blinded for provided treatment. This is inherent to study design”; High risk of 

bias

outcome considered not influenced by blinding 12 (21)
“No information given about whether patients were blind to physician allocation but treatment 

outcomes judged unlikely to be affected by lack of blinding”; Low risk of bias

Consider differently information of “double 

blind”
9 (16)

“Quote: " . . . patients were randomised in double-blind conditions . . . "Comment: probably done”; 

Low risk of bias

“Quote: "double blind conditions". No further details.”; Unclear risk of bias

Consider differently incomplete or unclear 

description
7 (12)

“Researchers were blind until after the baseline assessment. participants were not blinded.”; 

Unclear risk of bias

“Not possible to blind participants to intervention. Insufficient information to make a judgement 

about blinding of therapists”; High risk of bias

blinding of participants 

and personnel

Confusion in the definition of the item 5 (9) “Described as an "open-label" pilot study.”; Low risk of bias

Consider differently incomplete or unclear 

description
24 (34)

“Not explicitly discussed in the publish study, it was assumed to be open label”; High risk of bias

“Not described in published study”; Unclear risk of bias

outcome considered not influenced by blinding 16 (23)
“Not stated, but it was unlikely that the outcome was influenced by lack of blinding”; Low risk of 

bias

Consider differently patient-reported outcomes 

when patients are blinded or not to the 

intervention

9 (13)
“Comment: depression assessed by patient self-report”; High risk of bias

“Insufficient information available to assess”; Low risk of bias

Consider differently information of “double 

blind”
9 (13)

“Quote: " . . . double blind" Comment: probably done”; Low risk of bias

“Quote: "double blind conditions". No further details.”; Unclear risk of bias

blinding of outcome 

assessment

Assess risk differently if blinding was not 

feasible because of the type of intervention
6 (9)

“blinding not possible due to intervention”; High risk of bias

“Unclear blinding of outcome assessment”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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Risk of bias Item Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Use different cut-off for the rate of missing data 57 (26)
“11 withdrawals (10%).”; Low risk of bias

“Comment: there were post-randomisation drop-outs”; High risk of bias

Focus on number vs reasons/precise report of 

missing data
28 (13)

“20 drop-outs (27.2%) with 4 deaths (3 males, 1 female) from cardiovascular events”; High risk of 

bias

“Numbers and reasons for dropouts and withdrawals in all intervention groups were described.”; 

Low risk of bias

Consider differently incomplete or unclear 

description
27 (12)

“Women who were untraceable or unsuitable for follow-up were excluded, other losses included as 

smokers”; Low risk of bias

“167/1287 (12.9%) (C = 83, I = 84) excluded from analysis due to moving away, being untraceable or 

deemed unsuitable for follow-up (e.g. miscarriage). 1120 in sample. 51/1287 non-responders were 

included as continuing smokers.” High risk of bias

Consider differently intention-to-treat analysis 25 (11)

“147 randomised; 4 in the letrozole group and 3 in the LOD dropped out of the trial, all for non-

compliance. However, ITT analysis was not conducted.”; Unclear risk of bias

“7 women lost to follow up, but similar (3 vs 4) in both groups; losses due to noncompliance”; Low 

risk of bias

Consider differently report of “no missing data” 22 (10)

“Did not report number of withdrawals. Comment: all patients who were randomised were included in 

the final analysis. ITT analysis was conducted.”; Unclear risk of bias

“It does not appear that there were any withdrawals or dropouts” Low risk of bias

Consider differently imputation of missing data 20 (9)
“Imputation method not described”; Unclear risk of bias

“Dropout rate was not significant”; Low risk of bias

incomplete outcome 

data

Use different cut-off for difference in the rate 

missing data between different arms/comparisons
13 (6)

“Dropout higher in placebo group (35% vs 25% in budesonide group). ITT used.”; High risk of bias

“Similar rates of withdrawal between arms. Withdrawals: 36 BUD, 51 placebo”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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2,291 reviews including RCTs only and reporting 

a Risk of Bias assessment

1,617 RCTs sharing the primary reference and 

assessed for Risk of Bias

505 reviews excluded

- 8 Withdrawn from publication

- 308 “empty” (non including any study)

- 146 Including observational or non-randomized studies

- 20 None of the included RCT had a journal article publication 
(e.g. books, conference proceedings, clinical trial registry)

- 23 No assessment of Risk of Bias

13 RCTs excluded

- 12 not the same study

- 1 did not share a Risk of Bias assessment with two reviews

1,604 RCTs assessed for Risk or Bias in more 

than one review and selected for analysis of 

agreement results

1,466 RCTs assessed for 

Random Sequence 

Generation

1,603 RCTs assessed for

Allocation Concealment

375 RCTs assessed for

Blinding of Participants 

and Personnel

583 RCTs assessed for 

Blinding of Outcome 

Assessment

1,348 RCTs assessed for

Incomplete Outcome 

Data

2,796 Cochrane reviews published between 

March 2011 and September 2014

797 reviews including at least one RCT whose 

primary reference was shared with another

1,494 reviews excluded

- Did not include RCTs sharing the primary reference

747 RCTs analysed for 

Random Sequence 

Generation

799 RCTs analysed for

Allocation Concealment

206 RCTs analysed for

Blinding of Participants 

and Personnel

297 RCTs analysed for 

Blinding of Outcome 

Assessment

660 RCTs analysed for

Incomplete Outcome 

Data

802 RCTs randomly selected for in-depth 

analysis of disagreements
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1193
81%

1187
74%

268
72%

391
67%

770
57%

8
1%

19
1%

23
6%

33
6%

190
14%

231
16%

305
19%

34
9%

101
17%

287
21%

34
2%

92
6%

50
13%

58
10%

101
8%

R A N D O M  
S E Q U E N C E  

G E N E R A T I O N
( N = 1 , 4 6 6 )

A L L O C A T I O N  
C O N C E A L M E N T

( N = 1 , 6 0 3 )

B L I N D I N G  O F  
P A R T I C I P A N T S  

A N D  P E R S O N N E L
( N = 3 7 5 )

B L I N D I N G  O F  
O U T C O M E  

A S S E S S M E N T
( N = 5 8 3 )

I N C O M P L E T E  
O U T C O M E  D A T A

( N = 1 , 3 4 8 )

Agreement Low vs High Low vs Unclear Unclear vs High
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88
65%

149
73%

56
90%

70
80%

220
81%

2
1%

4
2%

5
6%

7
3%

32
24%

38
19%

1
2%

2
2%

10
4%

7
5%

3
1%

2
3%

5
6%

12
4%

7
5%

11
5%

3
5%

5
6%

22
8%

R A N D O M  
S E Q U E N C E  

G E N E R A T I O N
( N = 1 3 6 )

A L L O C A T I O N  
C O N C E A L M E N T

( N = 2 0 5 )

B L I N D I N G  O F  
P A R T I C I P A N T S  

A N D  P E R S O N N E L
( N = 6 2 )

B L I N D I N G  O F  
O U T C O M E  

A S S E S S M E N T
( N = 8 7 )

I N C O M P L E T E  
O U T C O M E  D A T A

( N = 2 7 1 )

Different
Interpretation

Input
Mistake

Additional
Information

Missed
Information

Unclear
Source
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Different support 

for judgement

Mention of access 

to additional 

information in the 

review

Assess support 

for judgement 

in the two 

different 

reviews

Same support for 

judgement

YES

One review confuses one item with a different one / 

misunderstanding of definition of the item

(e.g. for Random Sequence Generation “600 

opaque envelopes, 1 was drawn every time”)

Differences 

in 

information

Differences 

in 

interpretation

Missed 

information 

from the 

study report

Input mistake

Unclear

NO

Access to the 

study report

No access to 

study report

Study report clearly describes the information, 

but one review seemed to have missed it

Risk of bias assessment does not match 

the support for judgement 

(e.g. “Randomization described 

explicitly”, judgement “Unclear”

One support for 

judgement is empty

Study report does not describe the 

information reported by one author

Information in the report is 

incomplete or unclear
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Cochrane Group
Number 

of 
reviews

% on the 
total

Pregrancy and Childbirth 93 11.7%
Airways 48 6.0%

Pain, Palliative and Supportive Care Group 42 5.3%
Acute Respiratory Infections 37 4.6%

Gynaecology and Fertility 29 3.6%
Neonatal 29 3.6%

Tobacco Addiction 27 3.4%
Stroke 25 3.1%

Gynaecological, Neuro-oncology and Orphan Cancer Group 23 2.9%
Wounds 23 2.9%

Hepato-Biliary 22 2.8%
Cystic Fibrosis and Genetic Disorders 21 2.6%

Anaethesia 20 2.5%
Drugs and Alcohol 20 2.5%

Neuromuscolar 19 2.4%
Common Mental Disorders 18 2.3%

Fertility Regulation 18 2.3%
Heart 17 2.1%

Developmental, Psychosocial and Learning Problems 16 2.0%
Incontinence 16 2.0%

Kidney disease 16 2.0%
Schizophrenia 16 2.0%

Infectious Diseases 15 1.9%
Oral Health 14 1.8%

Vascular 14 1.8%
Dementia and Cognitive Improvement 13 1.6%

Musculoskeletal 12 1.5%
Consumers and Communication 10 1.3%

Epilepsy 10 1.3%
Eyes and Vision 9 1.1%

Metabolic and Endocrine Disorders 9 1.1%
Back and Neck 8 1.0%

Hypertension 8 1.0%
Multiple Sclerosis 8 1.0%

Effective Practice and Organisation of Care 7 0.9%
HIV/AIDS 7 0.9%

Infiammatory Bowel Disease 7 0.9%
Injuries 7 0.9%

Bone, Joint and Muscle Trauma Group 6 0.8%
ENT 6 0.8%

Haematological Malignancies 6 0.8%
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Cochrane Group
Number 

of 
reviews

% on the 
total

Breast Cancer 5 0.6%
Colorectal Cancer 5 0.6%

Lung Cancer 3 0.4%
Movement Disorders 3 0.4%

Skin 3 0.4%
Occupational Health 2 0.3%

Sexually Transmitted Infections 2 0.3%
Public Health 1 0.1%

Upper GI and Pancreatic Diseases 1 0.1%
Urology 1 0.1%

Total 797
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611
82%

594
74%

144
70%

210
71%

389
59%

4
1%

13
2%

14
7%

13
4%

92
14%

117
16%

141
17%

21
10%

48
16%

128
19%

15
2%

51
7%

27
13%

26
9%

51
8%

R A N D O M
S E Q U E N C E

G E N E R A T I O N

A L L O C A T I O N
C O N C E A L M E N T

B L I N D I N G  O F  
P A R T I C I P A N T S

A N D  P E R S O N N E L

B L I N D I N G  O F  
O U T C O M E

A S S E S S M E N T

I N C O M P L E T E
O U T C O M E

D A T A

Agreement Low vs High Low vs Unclear Unclear vs High
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Supplementary Appendix 4| Examples of in-depth analysis of disagreements conducted with the support of the study report 
Risk of bias 

item Study Name Support for judgement* Information in the study report^ Category of 
disagreement

Reason of 
disagreement

Review 4136: Generated the 
randomisation list using SAS, stratified 
by sex and SCr; Low RiskABCD 2004
Review 8277: Method not reported; 
Unclear Risk

“The (…) statistician generated the 
randomization list using SAS (…) stratified 

by sex and baseline serum creatinine 
concentration (…).”

Missed information 
from the study report

Review 7566: Stated that it is a quasi-
randomized study but details not given; 
High Risk

Cho 2006
Review 9553: Participants randomly 
allocated to treatment or control group; 
Unclear Risk

“… using a quasi-experimental design with a 
non-equivalent control group.”

“They were randomly assigned to participate 
in the experimental group (…) or a waiting-

list control group (…).”

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

Review 9132: Quote: "[P]atients were 
randomly assigned..."Quote: "We used 
an adaptive allocation scheme for the 
treatment assignment, with the MMSE 
score, age and APOE e4 status as 
balancing covariates"; Low Risk

Random 
sequence 

generation

Petersen 2005

Review 7176: The trial is described as 
randomised, but the method of sequence 
generation was not specified. Unclear 
Risk

“We used an adaptive allocation scheme for 
the treatment assignment, with the MMSE 

score, age, and APOE e 4 status as balancing 
covariates.”

Different interpretation
Confusion or 

misknowledge

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI.

^ Information that were highlighted in the study report to support the analysis process.
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement
Reason of 

disagreement

Review 2991: Participants were 
randomly assigned sequentially from a 
list comprising treatment numbers only; 
Low RiskBurge 2000

Review 10115: Information not 
available; Unclear Risk

“We used a computer generated allocation 
schedule stratified by centre (block size of 

six). Patients were randomised sequentially 
from a list comprising treatment numbers 

only”.

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

Review 4294: Quote: "Randomisation 
was by opening sealed envelopes 
supplied in sequence by the study co-
ordinator; Low RiskMcMurdo 

1993
Review 4963: Unclear, insufficient 
reporting to permit judgement; Unclear 
Risk

“Randomization was by opening sealed 
envelopes supplied in sequence by the study 

co-ordinator (…), and prepared from a 
computer-generated random numbers table.”

Different interpretation

Consider 
differently 
envelopes 
description

Review 8179: "... and alternating 
between treatment or wait list control 
groups."; High Risk

Allocation 
concealment

Draper 2007
Review 1919: “Reported as concealed 
but specific method for concealment not 
reported”; Unclear Risk

“On each occasion that a least eight patients 
had been recruited, their names were 

selected at random by a blinded investigator 
to be allocated alternately to the immediate 

treatment group or a wait-list control 
group.”

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI.

^ Information that were highlighted in the study report to support the analysis process.
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement
Reason of 

disagreement

Review 9672: “Double-blind”; Low 
Risk

Nielsen 2006

Review 4143: Although "All treatments 
were supplied as identical intranasal 
sprays..." the 2004 publication describes 
a higher rate of withdrawal due to 
adverse effects in the intervention 
groups [11.7% in the placebo group, 
21.7% in the 150 gm group and 28.7% 
in the 300 gm group} which may have 
affected blinding status; Unclear Risk

“This study was a randomized, placebo-
controlled, double blind, Danish, multi-

center (two centers) study.”
“The treatment was applied by a nasal spray 
with one puff in each nostril every day either 

in the morning or evening.”

Different information

One review 
accessed 

additional data 
through another 

study report

Review 10562: Described as double-
blind [presumed participants and 
personnel/investigators]; Low Risk

Gersel 1979
Review 6968: Not mentioned and no 
information to suggest this was done.; 
Unclear Risk

“A double-blind experimental design was 
used, employing each patient as his own 

control.”
Different interpretation

Consider 
differently 

information of 
“double blind”

Review 7025: Not possible to blind 
participants to intervention. Insufficient 
information to make a judgement about 
blinding of therapists; High Risk

Blinding of 
participants 

and personnel

Stein 2011
Review 10901: Researchers were blind 
until after the baseline assessment. 
Participants were not blinded.; Unclear 
Risk

“Follow-up assessment was made 3 months 
after release (research staff conducting 

assessments were blind to treatment 
assignment).”

“Randomization was accomplished via 
random numbers table in advance and placed 

in an envelope by the project coordinator. 
Following baseline assessment, research 

staff opened the envelope to learn of 
intervention assignment.”

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI.

^ Information that were highlighted in the study report to support the analysis process.
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement
Reason of 

disagreement
Review 3603: Outcome assessor was not 
blinded.; High risk

Schoen 2007

Review 5005: Outcome assessor may 
have been unaware of allocation: "All 
clinical assessments were performed by 
the investigator (PJS) who was not 
involved in treatment of the patients."; 
Low risk

“In total 72 patients were screened by a 
maxillofacial surgeon (PJS) and 

prosthodontist (HR).”
“All clinical assessments were performed by 
the investigator (PJS) who was not involved 

in treatment of the patients.”

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

Review 6185: Not done; High risk

Geroin 2011

Review 9645: Quote: "All patients were 
evaluated by the same examiner (an 
experienced internal coworker) who was 
not aware of the treatment received by 
the patients"; Low Risk

“All patients were evaluated by the same 
examiner (an experienced internal coworker) 
who was not aware of the treatment received 

by the patients.”

Missed information 
from the study report

Review 8969: As one interventionist 
was the study PI, a second independent 
interviewer who was blind to study 
condition was employed to conduct 3 
month follow-ups, and an additional 
interviewer who was blind to initial 
group allocation was employed for 12 
months follow-ups; Low Risk

Blinding of 
outcome 

assessment

McCambridge 
2004

Review 7025: A second independent 
interviewer who was blind to study 
condition was employed to interview a 
sample of participants, though not all 
participants; Unclear Risk

“further area of possible bias was that 
intervention recipients might report more 
favourable outcome data to the researcher 

who had delivered the intervention (J.M.). To 
study any such bias, a second independent 

interviewer who was blind to study condition, 
was employed to interview a sample of 

participants.”

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI.

^ Information that were highlighted in the study report to support the analysis process.
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement
Reason of 

disagreement
Review 1822: All subjects recorded 
follow-up data; Low Risk

Altmaier 1992
Review 7407: Inadequately reported; 
High Risk

[From table] “The n = 21 for control group 
and n = 24 for psychological group on all 

process measures.”
[From table] The n = 21 for each group at 

each assessment.]

Different interpretation

Consider 
differently 

incomplete or 
unclear 

description
Review 146: 11/75 recruited dropped 
out before full treatment, and are 
excluded from analyses.; Low Risk

Killen 1984
Review 3999: Losses to follow-up not 
reported, all participants included; 
Unclear Risk

“The first 75 were accepted into the study. 
Seven failed to attend (…) two dropped (…). 

The final sample (N = 64).”

Missed information from 
the study report

Review 986: There was a huge loss to 
follow up (only 50% completed the 6 
month follow up) in this study and 
therefore there is a high risk of attrition 
bias; High Risk

Incomplete 
outcome data

Creager 2008
Review 5262: Unclear why of patients 
stopped medication, unclear whether 
data presented represents intention-to-
treat or per-protocol analysis

“The remaining 525 patients met the 
inclusion criteria (…) The remaining 430 

patients met their criteria for randomization 
(…).The ITT population consisted of 370 

randomized patients (…). The per-protocol 
patient population consisted of 214 

randomized patients”

Different interpretation

Consider 
differently 

intention-to-
treat analysis

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI.

^ Information that were highlighted in the study report to support the analysis process.
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1

Supplementary Appendix 5| Reasons for disagreements in cases of a different interpretation of the same information; focus on “low” versus “high” disagreements.

Risk of bias 

item
Main reasons for disagreements Examples

random 

sequence 

generation

Consider differently incomplete or unclear description

“The names of communities within each group of three were written on individual cards, mixed and selected randomly: 

the first from each group was assigned to arm A (IEC alone), the second to arm B (IEC and STI management) and the 

third to arm C”; Low risk of bias

“Names of communities within each triplet were written on separate cards and shuffled.”; High risk of bias

Consider differently envelopes description
“Closed envelopes”; Low risk of bias 

“Closed envelopes, although not opaque.”; High risk of bias

Confusion in the definition of the item

“pg. 2 - Methods - randomisation was done centrally to preserve allocation concealment”; Low risk of bias

“904 patients were eligible for the study. 446 patients were randomised (49%). Due to the number of patients declining 

screening, there is an increased risk of inclusion bias.”; High risk of bias

allocation 

concealment

Confusion with blinding
“States used "preprogrammed laptop computer". Remote site”; Low risk of bias

“participants were told to which compound they had been allocated.”; High risk of bias

Assess risk differently if blinding was not feasible 

because of the type of intervention

“Not possible to blind participants”; Low risk of bias

“Participants were not blinded for provided treatment. This is inherent to study design”; High risk of bias

Outcome considered not influenced by blinding
“Not possible to blind but most of the outcomes not likely to be influenced by lack of blinding.”; Low risk of bias

“Not blinded due to nature of intervention.”; High risk of bias

blinding of 

participants 

and 

personnel Confusion with allocation concealment

“participants were randomly allocated to either intervention or control group by an independent party”; Low risk of 

bias

“Control group did not receive the comparable non-exercise related attention to the intervention group”; High risk of 

bias
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Risk of bias 

Item
Main reasons for disagreements Examples

outcome considered not influenced by blinding

“No information given about whether patients or assessors were blind to physician allocation but primary outcomes 

(treatment outcome and patient reported physician cultural competency) judged unlikely to be affected by lack of 

blinding”; Low risk of bias

“Unblinded.”; High risk of bias

Consider differently patient reported outcomes when 

patients are blinded or not to the intervention

“Insufficient information available to assess”; Low risk of bias

“Comment: depression assessed by patient self-report”; High risk of bias

blinding of 

outcome 

assessment

Assess risk differently if blinding was not feasible 

because of the type of intervention

“Unclear blinding of outcome assessment”; Low risk of bias

“blinding not possible due to intervention”; High risk of bias

Use different cut-off for the rate of missing data
“11 withdrawals (10%).”; Low risk of bias

“Comment: there were post-randomisation drop-outs”; High risk of bias

Focus on number vs reasons/precise report of missing 

data

“Numbers and reasons for dropouts and withdrawals in all intervention groups were described.”; Low risk of bias

“20 drop-outs (27.2%) with 4 deaths (3 males, 1 female) from cardiovascular events”; High risk of bias

Consider differently incomplete or unclear description

“Women who were untraceable or unsuitable for follow-up were excluded, other losses included as smokers”; Low risk 

of bias

“167/1287 (12.9%) (C = 83, I = 84) excluded from analysis due to moving away, being untraceable or deemed 

unsuitable for follow-up (e.g. miscarriage). 1120 in sample. 51/1287 non-responders were included as continuing 

smokers.” High risk of bias

incomplete 

outcome 

data

Use different cut-off for difference in the rate missing 

data between different arms/comparisons

“Similar rates of withdrawal between arms. Withdrawals: 36 BUD, 51 placebo”; Low risk of bias

“Dropout higher in placebo group (35% vs 25% in budesonide group). ITT used.”; High risk of bias
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ABSTRACT (299 words)

Objectives: Assess the frequency and reasons for disagreements in risk of bias assessments 

for randomised clinical trials (RCTs) included in more than one Cochrane review.

Design: Research on research study, using cross-sectional design.

Data sources: 2,796 Cochrane reviews published between March 2011 and September 2014.

Data selection: RCTs included in more than one review. 

Data extraction: Risk of bias assessment and support for judgement for five key risk of bias 

items.

Data synthesis: For each item, we compared risk of bias assessment made in each review and 

calculated proportion of agreement. Two reviewers independently analysed 50% of all 

disagreements by comparing support for each judgement with information from study report 

to evaluate whether disagreements were related to a difference in information (e.g., contact 

the study author) or a difference in interpretation (same support for judgement but different 

interpretation). They also identified main reasons for different interpretation.

Results: 1,604 RCTs were included in more than one review. Proportion of agreement ranged 

from 57% (770/1,348 trials) for incomplete outcome data to 81% for random sequence 

generation (1,193/1,466). Most common source of disagreement was difference in 

interpretation of the same information, ranging from 65% (88/136) for random sequence 

generation to 90% (56/62) for blinding of participants and personnel. Access to different 

information explained 32/136 (24%) disagreements for random sequence generation and 

38/205 (19%) for allocation concealment. Disagreements related to difference in 

interpretation were frequently related to incomplete or unclear reporting in the study report 

(83% of disagreements related to different interpretation for random sequence generation). 
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Conclusions: Risk of bias judgements of RCTs included in more than one Cochrane review 

differed substantially. Most disagreements were related to a difference in interpretation of an 

incomplete or unclear description in the study report. A clearer guidance on common causes 

of incomplete information may improve agreement.
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Article summary

Strengths and limitations of this study

 Use of a very large and comprehensive collection of Cochrane reviews to assess the 

agreement in risk of bias assessment and to understand reasons of disagreement.

 Analysis of the full-text of study reports to underline what information were available 

to review authors and how they utilized them while assessing risk of bias.

 Focus on disagreements only. Possible that a proportion of agreements happened “by 

chance”. For example review authors may express the same risk of bias judgement 

while using different information or interpreting information differently.

 No evaluation of the potential impact of disagreements in conclusion making at the 

review level.
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INTRODUCTION

Systematic reviews aim to synthesise all existing evidence for a research question by the use 

of a rigorous and reproducible methodology1. Because reviews may be affected by bias at the 

level of individual studies2, an assessment of the risk of bias in these studies is a crucial step 

in conducting a systematic review3 4.

Cochrane has developed a tool to provide a standardised approach to the assessment of the 

risk of bias in randomised clinical trials (RCTs)5. The risk of bias tool is based on specific 

characteristics related to study design and conduct, selected on theoretical grounds and on 

empirical evidence from meta-epidemiological studies that these characteristics are 

associated with differences in treatment effect estimates6-11. The tool includes seven items 

(random sequence generation, allocation concealment, blinding of participants and personnel, 

blinding of outcome assessment, incomplete outcome data, selective reporting, other source 

of bias), the researchers assess and judge as either “high”, “low” or “unclear” risk of bias11 12.

Although Cochrane provides detailed guidance on how to use the tool and recommends 

consensus between two independent reviewers11, personal judgement is also involved, which 

may bring variability. Several studies have evaluated the reproducibility of the risk of bias 

tool, generally shown to be poor12-19. However, there is some uncertainty about the main 

causes of disagreements. For example, some reviewers may search for additional information 

such as protocols or contact study authors and this difference in available information, rather 

than a difference in judgement, may explain some of the disagreements.

In this study, we used a large collection of Cochrane reviews to evaluate the reproducibility 

of risk of bias assessments by identifying randomised controlled trials included in more than 

one Cochrane review and comparing the assessments. In addition, we examined the likely 
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reasons for any disagreements. In particular, we evaluated whether disagreements were 

related to differences in information available to reviewers or differences in interpreting the 

same information and what could explain such different interpretation. 
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METHODS

This is a research on research study on risk of bias assessment, which used a cross sectional 

design. We identified RCTs included in more than one reviews included in a large collection 

of Cochrane reviews. For key risk of bias items, we evaluated agreement between the 

different systematic reviews; analysed whether disagreements were related to a difference in 

information available to reviewers or a difference in interpretation of the same information 

and highlighted the main reasons for disagreements by an in-depth, one-by-one evaluation of 

disagreements.

Data sources

We obtained data from the 2,796 Cochrane reviews, which corresponds to all reviews 

available in the Cochrane library between March 2011 and September 2014, including 

updates (March 2011 corresponds to the last update of the risk of bias tool5). Data consisted 

of one XML file per review, each file containing all data entered by review authors in 

RevMan, the software used for managing Cochrane reviews20. All individual XML files were 

merged in a single database by using R v3.2.221 with the XML package22. The vocabulary 

used for risk of bias items slightly varied across reviews (e.g., some reviews could refer to 

“allocation concealment” as “allocation masking”). For this reason, two authors 

independently evaluated all terms used and classified them according to the vocabulary of the 

tool. Disagreements were resolved by consensus. This standardization was done for a 

previous publication23. 

Selection of eligible reviews
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We excluded withdrawn or “empty” reviews (i.e., systematic reviews not including any 

study) as well as reviews including observational or non-randomised studies and considered 

only reviews with an assessment of risk of bias for at least one item of the risk of bias tool.

Selection of eligible RCTs

To identify single RCTs included and assessed for risk of bias in more than one systematic 

review, we proceeded as follows. For each RCT, we identified the primary reference(s), 

which was the reference identified by review authors as the main reference(s) for an included 

study. Then, we used a matching algorithm24 to identify studies that shared the same primary 

reference. If several primary references were reported, we considered all of them. We 

manually checked that the studies sharing the same primary reference in the reviews 

corresponded to the same RCT.

Extraction of risk of bias assessment

For each eligible RCT, we extracted the risk of bias assessment and the corresponding 

support for judgement for each risk of bias item in each review. Whenever a single RCT was 

included in three or more reviews, we considered only the risk of bias assessment from two 

reviews chosen at random; this situation concerned less than 10% of our included RCTs and 

was decided because of workload and to facilitate direct comparison of two assessments. We 

focused on five risk of bias items: random sequence generation, allocation concealment, 

blinding of participants and personnel, blinding of outcome assessment and incomplete 

outcome data. We did not consider selective reporting because it is difficult to evaluate in the 

absence of the study protocol, which is frequently lacking, especially for older studies11 12 14. 

We also did not consider the item other bias because the definition is very wide (i.e., “any 
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important concerns about bias not covered in the other domains in the tool”11), so 

comparisons across reviews are difficult.

Comparison of risk of bias assessment between reviews

For each item, we compared the risk of bias assessment in terms of “high”, “low” or 

“unclear” risk of bias between the two reviews. According to the Cochrane handbook, the 

items blinding of outcome assessment and incomplete outcome data should be assessed for 

each outcome. Therefore, when the reviews reported an assessment of these items at the 

outcome level, we manually checked that outcomes were identical in both reviews and we 

retained for our analysis only the assessments that focused on the same outcomes. For 

blinding, we followed the last version of the Cochrane handbook and we retained only 

assessments of blinding of participants and personnel and blinding of outcome assessment as 

two independent items, excluding different types of assessment (i.e., blinding as a single 

item, blinding of only participants or of only personnel). 

We calculated the percentage agreement for each risk of bias item, as the proportion of 

studies with a concordant assessment in both reviews (e.g. “low” risk of bias AND “low” risk 

of bias). Not all reviews assessed all five key risk of bias items for each RCT included; 

consequently, the number of RCTs evaluated for discrepancies varies depending on the item 

considered.

Selection of studies for in-depth analysis of disagreements

For workload reasons, we in-depth evaluated the reasons for disagreements for 50% of the 

studies analysed in the previous step. In cases of more than one shared RCTs within a given 
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pair of Cochrane reviews, we selected only one RCT at random. To reach 50% of the total 

sample, we used a simple random selection in the remaining database.  

Classification of disagreements

For the random selection, two reviewers (LB and AD) independently evaluated all 

disagreements in the risk of bias assessment in the two systematic reviews. They first 

scrutinised the support for the judgement in each review and evaluated whether it was the 

same or “conceptually” the same in both reviews (e.g., “randomised, probably done”; 

“randomised, probably not done”; “study only mention randomization, but does not specify 

how randomization was performed; unclear”; “study states it is randomized; low risk”). If the 

support differed, they assessed any other information regarding the study as reported in both 

reviews, systematically searching and evaluating the full-text study report indicated in the 

primary reference. A formalized data extraction process for full texts was not used. Full-texts were 

examined, looking primarily for correspondence between information reported by the reviewers in 

their Support for Judgement and the text. 

They independently classified each case of disagreement as follows:

 Disagreement related to differences in interpretation: 

o The support for judgement was the same (or “conceptually” the same) in both 

reviews, but the interpretation differed.

o One review clearly confused one item of the risk of bias tool with a different 

one or the review authors misunderstood the definition of the item (e.g., for 

random sequence generation, support for judgement reports “600 opaque 

envelopes, 1 was drawn every time”).
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 Disagreement related to differences in information: the support for the judgement 

cites information that is not available in the study report; additional sources are cited 

(e.g., protocol) or the review authors reported that they had contacted the RCT author 

for additional data.

 Disagreement related to information missed by the review authors: the study report 

clearly describes the information, but some review authors seemed to have missed this 

information in the study report.

 Disagreement related to input mistakes: risk of bias assessment in terms of 

“high”/”low”/”unclear” did not match the support for the judgement (e.g.. 

“Randomization described explicitly”, judgement “Unclear”).

 Unclear: when it was not possible to classify the disagreement because the support for 

the judgement was empty or because we could not retrieve the full-text study report.

Any disagreements between reviewers were solved by discussion to reach consensus. In the 

Supplementary Appendix 1, we report a figure synthetizing how the in-depth analysis process 

was conducted.

Identification of main reasons for different interpretation

For each disagreement related to a difference in interpretation, we evaluated the probable 

reason for disagreement. For example, the interpretation could differ because of confusion 

with another risk of bias item (e.g., random sequence generation and allocation concealment) 

or because the information was unclear or insufficiently detailed in the article. When we were 

unsure about the reason, we classified the reason as unclear. Two authors (LB and AD) 

conducted this process in duplicate by using all available information (i.e., support for the 
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judgement, characteristics of the study reported in the review, full-text article), with 

disagreements resolved by discussion.

Statistical analysis

Analysis was descriptive with use of frequencies and percentages for qualitative variables. 

Statistical analysis was conducted with Stata 13.125. We decided to use simple percent 

agreement because other static approaches were problematic. The Kappa statistic requires 

having defined reviewers, which is not the case of our approach. Another statistic, the 

intraclass correlation coefficient (ICC) is not suitable, because it requires assessments to be in 

an ordinal order, which is not our case. There is no continuum between the assessments of 

low, unclear and high risk of bias.

Patient involvement

Patients were not involved in any aspect of the study design, conduct, or the development of 

the research question or outcome measures. This is a research-on-research study and 

therefore there was no active patient recruitment for data collection.
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RESULTS

Selection process

Figure 1 shows the selection process. From the 2,796 systematic reviews published between 

March 2011 and September 2014, 2,291 reviews included RCTs only and reported a risk of 

bias assessment. Of these, 797 included at least one RCT whose primary reference was 

shared with another review for which a risk of bias assessment was reported. These 797 

reviews included 1,604 single RCTs evaluated for the same risk of bias item in more than one 

review. The Supplementary Appendix 2 reports the frequency of the different Cochrane 

groups among those reviews.

Among the 1,604 selected RCTs: 1,603 had duplicate evaluation for allocation concealment, 

1,466 for random sequence generation, 375 for blinding of participants and personnel, 583 for 

blinding of outcome assessment and 1,348 for incomplete outcome data. 

Evaluation of agreement and distribution of disagreements

The agreement of risk of bias judgements ranged from 57% (770/1,348 trials) for incomplete 

outcome data to 81% (1,193/1,466 trials) for random sequence generation (Figure 2). We 

identified most disagreements for “low” and “unclear” risk of bias judgments, especially for 

random sequence generation (231/273 trials, 85%). Disagreements between “low” and “high” 

risk of bias were generally rare, for example 8/273 of disagreements (3%) for random 

sequence generation, with the exception of incomplete outcome data for which they were 

more frequent (190/578, 33%). For blinding of participants and personnel, the most frequent 

disagreement was between “unclear” and “high” risk of bias (50/107, 47%), then “low” 

versus “unclear” (34/107, 32%), and “low” versus “high” (23/107, 21%) (Figure 2).
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Classification of disagreements

The in-depth analysis of disagreements included 802 studies: 799 for allocation concealment, 

747 for random sequence generation, 206 for blinding of participants and personnel, 297 for 

blinding of outcome assessment and 660 for incomplete outcome data. The agreement results 

of this sample and the distribution of disagreements are reported in the Supplementary 

Appendix 3. 

For all items, the most common source of disagreement was a difference in interpretation, 

with frequencies ranging from 88/136 (65%) for random sequence generation to 56/62 (90%) 

for blinding of participants and personnel (Figure 3). The access to additional or different 

information accounted for disagreements in 32/136 (24%) trials for random sequence 

generation and 38/205 (19%) for allocation concealment. Access to additional information 

was less common for the remaining items, with proportions ranging from 2% to 4%. In 80% 

of the cases, the access to additional information was through the contact of the study author.

The other sources of disagreement were less common; input mistake ranged from 1% to 6%, 

missed information from 1% to 6%. We could not determine the source of disagreement in 

5% of our disagreements. For this analysis, we accessed the full text of 216 different trials to 

help us in the process. The Supplementary Appendix 4 reports some examples of 

disagreements in which the access to the study report helped us in the classification and the 

analysis of reasons of disagreement. We could not retrieve or access 19 full-texts we deemed 

necessary for the categorization of disagreements and this explain the majority of cases where 

we were unable to categorize the source of disagreement (“unclear” source in Figure 3).

Main reasons of disagreements for different interpretation
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The main reasons for a difference in interpretation for each item are reported in Table 1. 

Additional examples are provided for each item for the high-low disagreements 

(Supplementary Appendix 5). The most common reason across items was related to 

incomplete or unclear reporting in the RCT. For random sequence generation, disagreements 

in 73/88 (83%) trials were related to lack of a precise description of the randomization 

process with reviewers evaluating “low”, “high” or “unclear” risk of bias the reporting of 

“randomised” in the text. For allocation concealment, the most common reason for 

disagreement was a different interpretation of description of the envelopes used to conceal 

allocation (17%, n=26/149 trials). For the two blinding items, many disagreements occurred 

when the article mentioned only “double blind” in RCTs without an additional description 

(16% of cases, n=9/56 trials for blinding of participants and personnel, 13%, n=9/70 for 

blinding of outcome assessment). For incomplete outcome data, reviewers assessed 

differently the statement from the study report of “no missing data” or “all data reported” 

(10%, 22/220 trials). Another common reason for a difference in interpretation was confusion 

with another item. Allocation concealment was confused with blinding (10%, n=15/149 

trials) but also with random sequence generation (4%, n=6/149). For blinding of participants 

and personnel, the most common cause for disagreement concerned the interpretation of 

cases when blinding was not feasible (36%, n=20/56 trials), assessed at high risk by some 

reviewers and low by others. Another common cause of disagreement for the two blinding 

items related to the assessment of outcomes that should not be affected by blinding (e.g., 

mortality); it explained 21% (n=12 trials) of disagreements for blinding of participants and 

personnel and 23% (n=16 trials) for blinding of outcome assessment, often low versus high 

disagreements.
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For incomplete outcome data, the use of different cut-offs for the rate of missing data is the 

most common reason for disagreement (26%, n=57 trials); also common is considering the 

explanation of reasons for missing data enough to attribute a low risk of bias (13%. n=28 

trials). 
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DISCUSSION

In this study, we took advantage of a very large sample of Cochrane reviews to explore the 

sources of disagreements in risk of bias assessment for trials included in several reviews. We 

decided to focus on Cochrane reviews because as these reviews are produced within a single 

organization, therefore we expected results and procedures to be more appropriately 

comparable. Authors compiling Cochrane reviews are members of the organization and, in 

most cases, they underwent a similar training for assessing risk of bias. Our results confirm 

that the agreement for risk of bias assessments is generally suboptimal, with better agreement 

for random sequence generation and allocation concealment and less agreement for 

incomplete outcome data. Access to different sources of information explained why 24% of 

the trials had disagreements in the assessment of risk of bias for random sequence generation 

and 19% for allocation concealment. However, the main source of disagreements was a 

difference in interpretation of the same information, which was frequently related to 

incomplete or unclear reporting in the study report.

Strengths and weaknesses

Our study goes beyond previous literature on the topic3 12-18 26. As compared with most other 

studies12-17 we used real-world data to explore agreement of risk of bias assessments in real 

scenarios. We evaluated a very large and comprehensive collection of Cochrane reviews that 

spanned multiple specialties and topics, including a number of trials about ten times larger 

than the largest study on the topic12. We completed our analysis by searching individual study 

reports to give support to our comments on reasons for disagreements, which, to our 

knowledge, has not been done in previous, smaller works that used a similar methodology18. 
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While doing this, we developed a suitable classification scheme for sources of disagreements 

and conducted, in duplicate, an extensive analysis to understand the risk of bias assessment 

process and explored the most common reasons for disagreements. 

Our study has limitations. Whenever a single RCT was included in three reviews or more, we 

considered only the risk of bias assessment from two reviews chosen at random. 

Nevertheless, we cannot exclude that different combinations of two chosen evaluations could 

have produced slightly different results. Although the classification of disagreements was 

conducted in duplicate following a formalised process, there remains a component of 

personal judgement. We evaluated only disagreements, but a number of agreements might 

have occurred “by chance”. In our analysis of likely reasons for disagreements, some resulted 

from confusion between risk of bias items. Similar discrepancies might have occurred among 

agreements; indeed, previous literature on the topic demonstrated that reviewers do not 

accurately follow the risk of bias tool27. We also did not assess the selective reporting item 

that is frequently judged on incomplete information. We did not evaluate whether 

disagreements varied depending on the Cochrane review group or year of publication. 

Finally, we did not evaluate the impact of disagreements and the extent to which the evidence 

base for making conclusions and providing summary statements of effectiveness may have 

been affected by changing the rating. 

Comparison with other studies

Our findings confirm the importance of issues that were previously identified by Jorgensen et 

al.3 and Savovic et al.26. In particular, Savovic et al.26, surveying users of the risk of bias tool, 

reported on the possibility of confusion between random sequence generation and allocation 

concealment and between allocation concealment and blinding; the uncertainty on how to 
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address unfeasibility of blinding; and the difficulties in assessing incomplete outcome data 

especially regarding the acceptable rate of missing data. More recently, Jorgensen et al.3, 

evaluating comments on the use of the risk of bias tool, highlighted how authors complained 

that judgment often originates from incomplete or missing information. 

A previous study identified 46 RCTs included in different systematic reviews in the field of 

fertility and evaluated the percentage agreement in risk of bias assessment. That analysis 

showed generally worse agreement than in our study, with percentage agreement ranging 

from 35% to 71%. Differences in sample size and the particular topic may explain these 

differences. In addition, although the authors had compared supports for judgement between 

reviews, this evaluation may have been incomplete, because they did not evaluate the primary 

study reports18.

Implications

Our results confirm that the agreement in risk of bias assessment would be enhanced by more 

detailed guidance in use of the risk of bias tool with particular focus on common causes of 

disagreements. We showed that in many cases, the unclear reporting from source material 

allows reviewers ample space for personal judgement and differences in judgement. 

The scientific community continues to stress the importance of improving the reporting of 

trials28-31, which may limit disagreements when assessing risk of bias. In parallel, we could 

also work on restricting the space for personal interpretation when assessing risk of bias. A 

suggestion could be to give clearer instruction on how to evaluate common cases, for 

example when confronted with nothing more than the term “randomised” or “double blind” 

in the study report. Similarly, a threshold could be set on the quota for missing data and 

indications on which imputation methods are appropriate and in which situations. 
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To minimise research waste, it could be interesting to have access to risk of bias assessments 

from other Cochrane groups and the supports they used, including information from authors 

or from protocols to help reviewers in their assessments. This process would imply having a 

unique study identification number across reviews and a central shared repository for all 

studies included in any Cochrane reviews.

Following the suggestions based on the findings and comments provided by Jorgensen et al.3 

and Savovic et al.26, Cochrane has been working on a new version of the risk of bias tool, 

which has recently been released32 33. The new version has a different approach to the risk of 

bias assessment, guiding reviewers through the process with the use of “signalling questions”, 

which might leave less room for subjectivity. In addition, there is more guidance in assessing 

some items. For example, the new tool better clarifies some aspects of the randomization 

process, especially about what to do in some cases of incomplete information (e.g., 

randomization list created by an external centre with no other indication). The new tool also 

has a different approach to the blinding aspect, oriented to the implications of the masking 

process. However, the new tool does not cover some of our concerns, especially those related 

to incomplete outcome data: quota for missing data that are considered acceptable, and 

whether reviewers should focus more on the reasons for the missing data or their magnitude. 

It also does not address the common case of authors reporting “no missing data”. Research-

on-research studies are needed to evaluate whether this new version of the tool results in 

improved reproducibility.

Conclusion

This analysis of risk of bias assessment for more than 1,600 trials included in more than one 

reviews showed that agreement remains suboptimal. Most disagreements come from a 

Page 21 of 45

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

22

difference in interpretation of an incomplete or unclear description in the study report. In 

some cases, the difference in the assessment was due to some but not all review authors 

obtaining additional information, from a protocol or from contacting study author.
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Table 1| Main reasons for disagreements in cases of a different interpretation of the same information.

Risk of bias 

Item
Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Consider differently incomplete or unclear 

description
73 (83)

“States "cluster randomisation by computer"”; Low risk of bias

“Cluster randomisation by computer. No further information provided”; Unclear risk of bias
random 

sequence 

generation Confusion with allocation concealment 9 (10) “allocation was done using sealed envelopes containing name of one of the two groups.”; Low risk of bias

Consider differently incomplete or unclear 

description
49 (33)

“Not specified.”; High risk of bias

“Method of concealment not described.”; Unclear risk of bias

Consider differently envelopes description 26 (17)
“"Sequentially numbered sealed envelopes". Does not state if opaque envelopes.”; Unclear risk of bias

“Sequentially numbered sealed envelopes.”; Low risk of bias

Random sequence generated by computer or 

external centre considered enough for Low risk
21 (14) “Treatment was allocated based on the computer-generated number list.”; Low risk of bias

Confusion in the definition of the item 19 (13) “Researchers attempted to contact all patients seen by physicians during one month”; High risk of bias

Confusion with blinding 15 (10) “participants were told to which compound they had been allocated.”; High risk of bias

allocation 

concealment

Confusion with random sequence generation 6 (4) “Computer generated randomised lists.”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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Risk of bias Item Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Assess risk differently if blinding was not 

feasible because of the type of intervention
20 (36)

“Not possible to blind participants”; Low risk of bias

“Participants were not blinded for provided treatment. This is inherent to study design”; High risk of 

bias

outcome considered not influenced by blinding 12 (21)
“No information given about whether patients were blind to physician allocation but treatment 

outcomes judged unlikely to be affected by lack of blinding”; Low risk of bias

Consider differently information of “double 

blind”
9 (16)

“Quote: " . . . patients were randomised in double-blind conditions . . . "Comment: probably done”; 

Low risk of bias

“Quote: "double blind conditions". No further details.”; Unclear risk of bias

Consider differently incomplete or unclear 

description
7 (12)

“Researchers were blind until after the baseline assessment. participants were not blinded.”; 

Unclear risk of bias

“Not possible to blind participants to intervention. Insufficient information to make a judgement 

about blinding of therapists”; High risk of bias

blinding of participants 

and personnel

Confusion in the definition of the item 5 (9) “Described as an "open-label" pilot study.”; Low risk of bias

Consider differently incomplete or unclear 

description
24 (34)

“Not explicitly discussed in the publish study, it was assumed to be open label”; High risk of bias

“Not described in published study”; Unclear risk of bias

outcome considered not influenced by blinding 16 (23)
“Not stated, but it was unlikely that the outcome was influenced by lack of blinding”; Low risk of 

bias

Consider differently patient-reported outcomes 

when patients are blinded or not to the 

intervention

9 (13)
“Comment: depression assessed by patient self-report”; High risk of bias

“Insufficient information available to assess”; Low risk of bias

Consider differently information of “double 

blind”
9 (13)

“Quote: " . . . double blind" Comment: probably done”; Low risk of bias

“Quote: "double blind conditions". No further details.”; Unclear risk of bias

blinding of outcome 

assessment

Assess risk differently if blinding was not 

feasible because of the type of intervention
6 (9)

“blinding not possible due to intervention”; High risk of bias

“Unclear blinding of outcome assessment”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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Risk of bias Item Main reasons for disagreements N (%)+ Examples of support for judgement from the review*

Use different cut-off for the rate of missing data 57 (26)
“11 withdrawals (10%).”; Low risk of bias

“Comment: there were post-randomisation drop-outs”; High risk of bias

Focus on number vs reasons/precise report of 

missing data
28 (13)

“20 drop-outs (27.2%) with 4 deaths (3 males, 1 female) from cardiovascular events”; High risk of 

bias

“Numbers and reasons for dropouts and withdrawals in all intervention groups were described.”; 

Low risk of bias

Consider differently incomplete or unclear 

description
27 (12)

“Women who were untraceable or unsuitable for follow-up were excluded, other losses included as 

smokers”; Low risk of bias

“167/1287 (12.9%) (C = 83, I = 84) excluded from analysis due to moving away, being untraceable or 

deemed unsuitable for follow-up (e.g. miscarriage). 1120 in sample. 51/1287 non-responders were 

included as continuing smokers.” High risk of bias

Consider differently intention-to-treat analysis 25 (11)

“147 randomised; 4 in the letrozole group and 3 in the LOD dropped out of the trial, all for non-

compliance. However, ITT analysis was not conducted.”; Unclear risk of bias

“7 women lost to follow up, but similar (3 vs 4) in both groups; losses due to noncompliance”; Low 

risk of bias

Consider differently report of “no missing data” 22 (10)

“Did not report number of withdrawals. Comment: all patients who were randomised were included in 

the final analysis. ITT analysis was conducted.”; Unclear risk of bias

“It does not appear that there were any withdrawals or dropouts” Low risk of bias

Consider differently imputation of missing data 20 (9)
“Imputation method not described”; Unclear risk of bias

“Dropout rate was not significant”; Low risk of bias

incomplete outcome 

data

Use different cut-off for difference in the rate 

missing data between different arms/comparisons
13 (6)

“Dropout higher in placebo group (35% vs 25% in budesonide group). ITT used.”; High risk of bias

“Similar rates of withdrawal between arms. Withdrawals: 36 BUD, 51 placebo”; Low risk of bias
+ Number of RCTs disagreeing for this reason; percentage over the total of disagreements for different interpretation.
* When two extracts are reported, they refer to the same study.
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2,291 reviews including RCTs only and reporting 

a Risk of Bias assessment

1,617 RCTs sharing the primary reference and 

assessed for Risk of Bias

505 reviews excluded

- 8 Withdrawn from publication

- 308 “empty” (non including any study)

- 146 Including observational or non-randomized studies

- 20 None of the included RCT had a journal article publication 
(e.g. books, conference proceedings, clinical trial registry)

- 23 No assessment of Risk of Bias

13 RCTs excluded

- 12 not the same study

- 1 did not share a Risk of Bias assessment with two reviews

1,604 RCTs assessed for Risk or Bias in more 

than one review and selected for analysis of 

agreement results

1,466 RCTs assessed for 

Random Sequence 

Generation

1,603 RCTs assessed for

Allocation Concealment

375 RCTs assessed for

Blinding of Participants 

and Personnel

583 RCTs assessed for 

Blinding of Outcome 

Assessment

1,348 RCTs assessed for

Incomplete Outcome 

Data

2,796 Cochrane reviews published between 

March 2011 and September 2014

797 reviews including at least one RCT whose 

primary reference was shared with another

1,494 reviews excluded

- Did not include RCTs sharing the primary reference

747 RCTs analysed for 

Random Sequence 

Generation

799 RCTs analysed for

Allocation Concealment

206 RCTs analysed for

Blinding of Participants 

and Personnel

297 RCTs analysed for 

Blinding of Outcome 

Assessment

660 RCTs analysed for

Incomplete Outcome 

Data

802 RCTs randomly selected for in-depth 

analysis of disagreements
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( N = 1 , 6 0 3 )
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( N = 3 7 5 )
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A S S E S S M E N T
( N = 5 8 3 )

I N C O M P L E T E  
O U T C O M E  D A T A

( N = 1 , 3 4 8 )

Agreement Low vs High Low vs Unclear Unclear vs High
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( N = 2 0 5 )
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( N = 6 2 )
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A S S E S S M E N T
( N = 8 7 )
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Different support 

for judgement

Mention of access 

to additional 

information in the 

review

Assess support 

for judgement 

in the two 

different 

reviews

Same support for 

judgement

YES

One review confuses one item with a different one / 

misunderstanding of definition of the item

(e.g. for Random Sequence Generation “600 

opaque envelopes, 1 was drawn every time”)

Differences 

in 

information

Differences 

in 

interpretation

Missed 

information 

from the 

study report

Input mistake

Unclear

NO

Access to the 

study report

No access to 

study report

Study report clearly describes the information, 

but one review seemed to have missed it

Risk of bias assessment does not match 

the support for judgement 

(e.g. “Randomization described 

explicitly”, judgement “Unclear”

One support for 

judgement is empty

Study report does not describe the 

information reported by one author

Information in the report is 

incomplete or unclear
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Cochrane Group 
Number 

of 
reviews 

% on the 
total 

Pregrancy and Childbirth 93 11.7% 
Airways 48 6.0% 

Pain, Palliative and Supportive Care Group 42 5.3% 
Acute Respiratory Infections 37 4.6% 

Gynaecology and Fertility 29 3.6% 
Neonatal 29 3.6% 

Tobacco Addiction 27 3.4% 
Stroke 25 3.1% 

Gynaecological, Neuro-oncology and Orphan Cancer Group 23 2.9% 
Wounds 23 2.9% 

Hepato-Biliary 22 2.8% 
Cystic Fibrosis and Genetic Disorders 21 2.6% 

Anaethesia 20 2.5% 
Drugs and Alcohol 20 2.5% 

Neuromuscolar 19 2.4% 
Common Mental Disorders 18 2.3% 

Fertility Regulation 18 2.3% 
Heart 17 2.1% 

Developmental, Psychosocial and Learning Problems 16 2.0% 
Incontinence 16 2.0% 

Kidney disease 16 2.0% 
Schizophrenia 16 2.0% 

Infectious Diseases 15 1.9% 
Oral Health 14 1.8% 

Vascular 14 1.8% 
Dementia and Cognitive Improvement 13 1.6% 

Musculoskeletal 12 1.5% 
Consumers and Communication 10 1.3% 

Epilepsy 10 1.3% 
Eyes and Vision 9 1.1% 

Metabolic and Endocrine Disorders 9 1.1% 
Back and Neck 8 1.0% 

Hypertension 8 1.0% 
Multiple Sclerosis 8 1.0% 

Effective Practice and Organisation of Care 7 0.9% 
HIV/AIDS 7 0.9% 

Infiammatory Bowel Disease 7 0.9% 
Injuries 7 0.9% 

Bone, Joint and Muscle Trauma Group 6 0.8% 
ENT 6 0.8% 

Haematological Malignancies 6 0.8% 
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Cochrane Group 
Number 

of 
reviews 

% on the 
total 

Breast Cancer 5 0.6% 
Colorectal Cancer 5 0.6% 

Lung Cancer 3 0.4% 
Movement Disorders 3 0.4% 

Skin 3 0.4% 
Occupational Health 2 0.3% 

Sexually Transmitted Infections 2 0.3% 
Public Health 1 0.1% 

Upper GI and Pancreatic Diseases 1 0.1% 
Urology 1 0.1% 

Total 797  
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Supplementary Appendix 4| Examples of in-depth analysis of disagreements conducted with the support of the study report  
Risk of bias 

item Study Name Support for judgement* Information in the study report^ Category of 
disagreement 

Reason of 
disagreement 

Random 
sequence 

generation 

ABCD 2004 

Review 4136: Generated the 
randomisation list using SAS, stratified 
by sex and SCr; Low Risk 

“The (…) statistician generated the 
randomization list using SAS (…) stratified 

by sex and baseline serum creatinine 
concentration (…).” 

Missed information 
from the study report  

Review 8277: Method not reported; 
Unclear Risk 

Cho 2006 

Review 7566: Stated that it is a quasi-
randomized study but details not given; 
High Risk 

“… using a quasi-experimental design with a 
non-equivalent control group.” 

“They were randomly assigned to participate 
in the experimental group (…) or a waiting-

list control group (…).” 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description 

Review 9553: Participants randomly 
allocated to treatment or control group; 
Unclear Risk 

Petersen 2005 

Review 9132: Quote: "[P]atients were 
randomly assigned..."Quote: "We used 
an adaptive allocation scheme for the 
treatment assignment, with the MMSE 
score, age and APOE e4 status as 
balancing covariates"; Low Risk 

“We used an adaptive allocation scheme for 
the treatment assignment, with the MMSE 

score, age, and APOE e 4 status as balancing 
covariates.” 

Different interpretation Confusion or 
misknowledge 

Review 7176: The trial is described as 
randomised, but the method of sequence 
generation was not specified. Unclear 
Risk 

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI. 

^ Information that were highlighted in the study report to support the analysis process.  
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement 
Reason of 

disagreement 

Allocation 
concealment 

Burge 2000 

Review 2991: Participants were 
randomly assigned sequentially from a 
list comprising treatment numbers only; 
Low Risk 

“We used a computer generated allocation 
schedule stratified by centre (block size of 

six). Patients were randomised sequentially 
from a list comprising treatment numbers 

only”. 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description Review 10115: Information not 
available; Unclear Risk 

McMurdo 
1993 

Review 4294: Quote: "Randomisation 
was by opening sealed envelopes 
supplied in sequence by the study co-
ordinator; Low Risk 

“Randomization was by opening sealed 
envelopes supplied in sequence by the study 

co-ordinator (…), and prepared from a 
computer-generated random numbers table.” 

Different interpretation 

Consider 
differently 
envelopes 
description Review 4963: Unclear, insufficient 

reporting to permit judgement; Unclear 
Risk 

Draper 2007 

Review 8179: "... and alternating 
between treatment or wait list control 
groups."; High Risk 

“On each occasion that a least eight patients 
had been recruited, their names were 

selected at random by a blinded investigator 
to be allocated alternately to the immediate 

treatment group or a wait-list control 
group.” 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description 

Review 1919: “Reported as concealed 
but specific method for concealment not 
reported”; Unclear Risk 

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI. 

^ Information that were highlighted in the study report to support the analysis process.  
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement 
Reason of 

disagreement 

Blinding of 
participants 

and personnel 

Nielsen 2006 

Review 9672: “Double-blind”; Low 
Risk 

“This study was a randomized, placebo-
controlled, double blind, Danish, multi-

center (two centers) study.” 
“The treatment was applied by a nasal spray 
with one puff in each nostril every day either 

in the morning or evening.” 

Different information 

One review 
accessed 

additional data 
through another 

study report 

Review 4143: Although "All treatments 
were supplied as identical intranasal 
sprays..." the 2004 publication describes 
a higher rate of withdrawal due to 
adverse effects in the intervention 
groups [11.7% in the placebo group, 
21.7% in the 150 gm group and 28.7% 
in the 300 gm group} which may have 
affected blinding status; Unclear Risk 

Gersel 1979 

Review 10562: Described as double-
blind [presumed participants and 
personnel/investigators]; Low Risk “A double-blind experimental design was 

used, employing each patient as his own 
control.” 

Different interpretation 

Consider 
differently 

information of 
“double blind” 

Review 6968: Not mentioned and no 
information to suggest this was done.; 
Unclear Risk 

Stein 2011 

Review 7025: Not possible to blind 
participants to intervention. Insufficient 
information to make a judgement about 
blinding of therapists; High Risk 

“Follow-up assessment was made 3 months 
after release (research staff conducting 

assessments were blind to treatment 
assignment).” 

“Randomization was accomplished via 
random numbers table in advance and placed 

in an envelope by the project coordinator. 
Following baseline assessment, research 

staff opened the envelope to learn of 
intervention assignment.” 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description 
Review 10901: Researchers were blind 
until after the baseline assessment. 
Participants were not blinded.; Unclear 
Risk 

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI. 

^ Information that were highlighted in the study report to support the analysis process.  

Page 41 of 45

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement 
Reason of 

disagreement 

Blinding of 
outcome 

assessment 

Schoen 2007 

Review 3603: Outcome assessor was not 
blinded.; High risk “In total 72 patients were screened by a 

maxillofacial surgeon (PJS) and 
prosthodontist (HR).” 

“All clinical assessments were performed by 
the investigator (PJS) who was not involved 

in treatment of the patients.” 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description 

Review 5005: Outcome assessor may 
have been unaware of allocation: "All 
clinical assessments were performed by 
the investigator (PJS) who was not 
involved in treatment of the patients."; 
Low risk 

Geroin 2011 

Review 6185: Not done; High risk 
“All patients were evaluated by the same 

examiner (an experienced internal coworker) 
who was not aware of the treatment received 

by the patients.” 

Missed information 
from the study report  

Review 9645: Quote: "All patients were 
evaluated by the same examiner (an 
experienced internal coworker) who was 
not aware of the treatment received by 
the patients"; Low Risk 

McCambridge 
2004 

Review 8969: As one interventionist 
was the study PI, a second independent 
interviewer who was blind to study 
condition was employed to conduct 3 
month follow-ups, and an additional 
interviewer who was blind to initial 
group allocation was employed for 12 
months follow-ups; Low Risk 

“further area of possible bias was that 
intervention recipients might report more 
favourable outcome data to the researcher 

who had delivered the intervention (J.M.). To 
study any such bias, a second independent 

interviewer who was blind to study condition, 
was employed to interview a sample of 

participants.” 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description Review 7025: A second independent 
interviewer who was blind to study 
condition was employed to interview a 
sample of participants, though not all 
participants; Unclear Risk 

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI. 

^ Information that were highlighted in the study report to support the analysis process.  
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Risk of bias 
item Study Name Support for judgement* What is reported in the study report^ Category of 

disagreement 
Reason of 

disagreement 

Incomplete 
outcome data 

Altmaier 1992 

Review 1822: All subjects recorded 
follow-up data; Low Risk 

[From table] “The n = 21 for control group 
and n = 24 for psychological group on all 

process measures.” 
[From table] The n = 21 for each group at 

each assessment.] 

Different interpretation 

Consider 
differently 

incomplete or 
unclear 

description 

Review 7407: Inadequately reported; 
High Risk 

Killen 1984 

Review 146: 11/75 recruited dropped 
out before full treatment, and are 
excluded from analyses.; Low Risk “The first 75 were accepted into the study. 

Seven failed to attend (…) two dropped (…). 
The final sample (N = 64).” 

Missed information from 
the study report  Review 3999: Losses to follow-up not 

reported, all participants included; 
Unclear Risk 

Creager 2008 

Review 986: There was a huge loss to 
follow up (only 50% completed the 6 
month follow up) in this study and 
therefore there is a high risk of attrition 
bias; High Risk 

“The remaining 525 patients met the 
inclusion criteria (…) The remaining 430 

patients met their criteria for randomization 
(…).The ITT population consisted of 370 

randomized patients (…). The per-protocol 
patient population consisted of 214 

randomized patients” 

Different interpretation 

Consider 
differently 

intention-to-
treat analysis Review 5262: Unclear why of patients 

stopped medication, unclear whether 
data presented represents intention-to-
treat or per-protocol analysis 

*Supports for judgement and risk of bias assessments for the two reviews compared. The number of the review corresponds to the last 4 digits of the DOI. 

^ Information that were highlighted in the study report to support the analysis process. 
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1 
 

Supplementary Appendix 5| Reasons for disagreements in cases of a different interpretation of the same information; focus on “low” versus “high” disagreements. 

Risk of bias 

item 
Main reasons for disagreements Examples 

random 
sequence 

generation 
Consider differently incomplete or unclear description 

“The names of communities within each group of three were written on individual cards, mixed and selected randomly: 
the first from each group was assigned to arm A (IEC alone), the second to arm B (IEC and STI management) and the 
third to arm C”; Low risk of bias 
“Names of communities within each triplet were written on separate cards and shuffled.”; High risk of bias 

allocation 
concealment 

Consider differently envelopes description 
“Closed envelopes”; Low risk of bias  
“Closed envelopes, although not opaque.”; High risk of bias 

Confusion in the definition of the item 
“pg. 2 - Methods - randomisation was done centrally to preserve allocation concealment”; Low risk of bias 
“904 patients were eligible for the study. 446 patients were randomised (49%). Due to the number of patients declining 

screening, there is an increased risk of inclusion bias.”; High risk of bias 

Confusion with blinding 
“States used "preprogrammed laptop computer". Remote site”; Low risk of bias 
“participants were told to which compound they had been allocated.”; High risk of bias 

blinding of 
participants 

and 
personnel 

Assess risk differently if blinding was not feasible 

because of the type of intervention 

“Not possible to blind participants”; Low risk of bias 

“Participants were not blinded for provided treatment. This is inherent to study design”; High risk of bias 

Outcome considered not influenced by blinding 
“Not possible to blind but most of the outcomes not likely to be influenced by lack of blinding.”; Low risk of bias 
“Not blinded due to nature of intervention.”; High risk of bias 

Confusion with allocation concealment 

“participants were randomly allocated to either intervention or control group by an independent party”; Low risk of 

bias 
“Control group did not receive the comparable non-exercise related attention to the intervention group”; High risk of 
bias 
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Risk of bias 
Item 

Main reasons for disagreements Examples 

blinding of 
outcome 

assessment 

outcome considered not influenced by blinding 

“No information given about whether patients or assessors were blind to physician allocation but primary outcomes 
(treatment outcome and patient reported physician cultural competency) judged unlikely to be affected by lack of 

blinding”; Low risk of bias 
“Unblinded.”; High risk of bias 

Consider differently patient reported outcomes when 
patients are blinded or not to the intervention 

“Insufficient information available to assess”; Low risk of bias 
“Comment: depression assessed by patient self-report”; High risk of bias 

Assess risk differently if blinding was not feasible 
because of the type of intervention 

“Unclear blinding of outcome assessment”; Low risk of bias 
“blinding not possible due to intervention”; High risk of bias 

incomplete 
outcome 

data 

Use different cut-off for the rate of missing data 
“11 withdrawals (10%).”; Low risk of bias 
“Comment: there were post-randomisation drop-outs”; High risk of bias 

Focus on number vs reasons/precise report of missing 
data 

“Numbers and reasons for dropouts and withdrawals in all intervention groups were described.”; Low risk of bias 
“20 drop-outs (27.2%) with 4 deaths (3 males, 1 female) from cardiovascular events”; High risk of bias 

Consider differently incomplete or unclear description 

“Women who were untraceable or unsuitable for follow-up were excluded, other losses included as smokers”; Low risk 
of bias 

“167/1287 (12.9%) (C = 83, I = 84) excluded from analysis due to moving away, being untraceable or deemed 
unsuitable for follow-up (e.g. miscarriage). 1120 in sample. 51/1287 non-responders were included as continuing 
smokers.” High risk of bias 

Use different cut-off for difference in the rate missing 
data between different arms/comparisons 

“Similar rates of withdrawal between arms. Withdrawals: 36 BUD, 51 placebo”; Low risk of bias 
“Dropout higher in placebo group (35% vs 25% in budesonide group). ITT used.”; High risk of bias 
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