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STANDFIRST 

Various methods are available to help users assess whether selective non-publication of studies or 

selective non-reporting of study results has occurred, but not its impact on a meta-analysis. This leaves 

users to decide their own approach for judging the risk of bias in a meta-analysis result. In this paper, 

we describe the ROB-ME (Risk Of Bias due to Missing Evidence) tool, the first structured approach for 

assessing the risk of bias that arises when entire studies, or particular results within studies, are 

missing from a meta-analysis because of the P value, magnitude or direction of the study results. We 

anticipate that the tool will help authors and users of systematic reviews identify meta-analyses at 

high risk of bias and interpret results appropriately. 
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SUMMARY POINTS 

• Researchers’ decisions about whether to rThe reporting of primary studies or results are 

oftenmight be influenced by the P value, magnitude or direction of the study results. This can 

lead to bias in a meta-analysis, because the available evidence (from studies or results) differs 

systematically from the missing evidence.  

• Existing methods mostly help users assess whether selective non-publication of studies or 

selective non-reporting of study results has occurred, but not its impact on a meta-analysis. This 

leaves users to decide their own approach for combining the risks of each type of bias into an 

overall judgement of risk of bias in a meta-analysis result. 

• The ROB-ME (Risk Of Bias due to Missing Evidence) tool is the first structured approach for 

assessing the risk of bias that arises when entire studies, or particular results within studies, are 

missing from a meta-analysis because of the P value, magnitude or direction of the study 

results. The tool consists of three preliminary steps – select and define which meta-analyses 

will be assessed; determine which studies meeting the inclusion criteria for the meta-analyses 

have missing results; and consider the potential for missing studies across the review – which 

inform an assessment of risk of bias due to missing evidence in a particular meta-analysis result.  

• We anticipate the ROB-ME tool will help authors and users of systematic reviews identify meta-

analyses at high risk of bias and interpret results appropriately. 
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INTRODUCTION 

A key feature of systematic reviews of quantitative research is the attempt to identify all studies that 

meet the review inclusion criteria and to include relevant data from all such studies in meta-analyses. 

This goal is compromised when reporting decisions areof primary studies is influenced by the P value, 

magnitude or direction of study results (1). These factors may inform the decision not to publish a 

study reportmight influence whether a study is published at all (‘selective non-publication of studies’ 

or ‘publication bias’) (2, 3), to delay publication ofthe speed at which a study report is published (‘time-

lag bias’) (4) or to disseminate the report in a non-indexedtype of journal (indexed or not) in which a 

study report is published (‘location bias’) (5), each of which can lead to studies missing from meta-

analyses. The P value, magnitude or direction of the study results may also inform decisions not to 

reportmight also influence whether, or how completely, particular results or toare reported them 

incompletely (‘selective non-reporting of study results’ or ‘outcome reporting bias’) (6), leading to 

results missing from meta-analyses even when the study has been identified. The term ‘reporting bias’ 

has often been used to describe such selective dissemination of evidence, but here we use the term 

‘non-reporting bias’ to emphasize the non-availability of evidence (7).  

 

We present some examples of non-reporting bias to explain the concepts above. Suppose that after 

conducting a randomized trial comparing glucocorticoid injection with placebo for shoulder pain, 

investigators find that shoulder strength was greater in participants receiving glucocorticoid injection, 

but pain intensity and function were no different between groups. The investigators might never 

submit a study report for publication, because the observed results conflict with their prior hypotheses 

about the benefits of glucocorticoid injection, or because they assume journal editors will not be 

interested in publishing the paper. This is an example of selective non-publication of studies 

(‘publication bias’). Alternatively, suppose that a study report is published but results for pain intensity 

and function are omitted entirely or presented incompletely; for example, a statement that pain and 

function scores were “not different between groups”, without summary statistics, effect estimates or 

measures of precision. This is an example of selective non-reporting of study results (‘outcome 

reporting bias’). 

 

A meta-analysis result will be biased when the available evidence (from studies or results) differs 

systematically from the missing evidence. However, existing methods have limited ability to 

determine which meta-analyses are at risk of bias due to missing evidence (8, 9). For example, several 

tools have been developed to help users assess whether selective non-reporting of study results has 

occurred, but not its impact on a meta-analysis. Furthermore, current methods tend to focus on only 
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one type of non-reporting bias (only selective non-publication of studies, or only selective non-

reporting of study results). This leaves users to decide their own approach for combining the risks of 

each type of bias into an overall judgement of risk of bias in the meta-analysis result; likely leading to 

inconsistency in judgements. In this paper, we describe the ROB-ME (Risk Of Bias due to Missing 

Evidence) tool, the first structured approach for assessing the risk of bias that arises when entire 

studies, or particular results within studies, are missing from a meta-analysis because of the P value, 

magnitude or direction of the study results.  

 

DEVELOPMENT OF THE ROB-ME TOOL 

We followed the framework for developing risk of bias tools recommended by Whiting et al. (10). A 

core group (MJP, JACS and JPTH) coordinated development of the tool, which included assembling the 

team of collaborators, preparing meeting materials, and leading the drafting and revising of the tool. 

Preliminary work to inform development of the tool included a cross-sectional study of how selective 

non-reporting of study results was assessed in Cochrane reviews (11), a systematic review of scales, 

checklists and domain-based tools for assessing risk of non-reporting biases in studies and meta-

analyses of studies (8), and a non-systematic review of the empirical evidence of non-reporting biases 

(5).  

 

Informed by the preliminary work, the core group developed an initial proposal for a new tool for 

assessing risk of bias due to missing evidence in a meta-analysis result and presented it at a 

development meeting in April 2017. Seventeen contributors with expertise in the empirical evidence 

of non-reporting biases, graphical and statistical approaches to assess non-reporting biases, and 

methods for identifying and accessing trial protocols, trials register entries, and information submitted 

to regulators (e.g. clinical study reports) attended the meeting. Through a series of presentations and 

facilitated discussion sessions, meeting participants agreed on the scope, structure and content to be 

addressed by the new tool and identified topics for further consideration. 

 

Following the development meeting, the lead author (MJP) prepared initial drafts of the ROB-ME tool 

and discussed them with meeting participants via videoconferences in August and November 2017. 

The core group developed the tool, the assessment framework underpinning it and accompanying 

guidance further between 2018 and 2020 while drafting a chapter on the topic for the 2019 edition of 

the Cochrane Handbook for Systematic Reviews of Interventions (7). Additional edits were made in 

response to feedback received on a draft of the tool presented at the 2018 Cochrane Colloquium (12) 

and a draft sent to all co-authors of this paper. A preliminary version of the tool (template and detailed 



7 
 

guidance) was uploaded to https://www.riskofbias.info/ and presented in a webinar in October 2020, 

at which systematic reviewers were invited to provide feedback via a template form seeking views on 

each component of the tool. Twelve systematic reviewers subsequently provided written feedback via 

the template form or by commenting directly on the tool template; six had piloted the tool on a meta-

analysis they were conducting prior to providing feedback. All systematic reviewers viewed the tool 

favourably, although some edits to the instructions and wording of questions (but not to the structure 

of the tool) were suggested. This written feedback, along with verbal feedback received from 

attendees of seven webinars delivered throughout 2021 and 2022 was considered by the core team, 

who revised the tool by amending the wording to improve clarity. The final version was sent to all co-

authors for approval. 

 

THE ROB-ME TOOL 

The full ROB-ME tool is available at https://www.riskofbias.info/. Four worked examples of applying 

the ROB-ME tool are provided in Appendix 1-4 of the Supplement. 

 

Terminology 

Throughout this document, we use the phrase ‘study outcome’ to refer to an outcome measurement 

collected on, or by, participants in a study; a measurement could be continuous or non-continuous 

(e.g. a binary event or rate). We use the phrase ‘study result’ to describe the combination of a point 

estimate and a measure of its precision (or the summary statistics required to calculate these) for a 

particular study outcome (7, 13). An example of a study outcome is “pain at the end of eight weeks of 

treatment, measured using a 100-point visual analogue scale”. A corresponding study result for this 

outcome might be an estimated difference in mean pain scores between intervention groups with 

95% confidence interval. 

 

Scope of the tool  

The ROB-ME tool is designed for authors or users of systematic reviews to assess risk of bias due to 

missing evidence in a pairwise meta-analysis of the effect of interventions. It can be applied regardless 

of the number and types of studies with results available for inclusion in the meta-analysis, including 

in cases where only one of the studies identified has results available. The tool is not designed for 

assessing risk of bias due to missing evidence in a network meta-analysis; a tool for this purpose (ROB-

MEN) is available and described elsewhere (14).  

 

https://www.riskofbias.info/
https://www.riskofbias.info/
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The ROB-ME tool is not intended to examine a related source of bias, which we call ‘risk of bias in 

selection of the reported result’, which arises when an available study result was selected for 

reporting by the study authors from among multiple measurements or analyses, on the basis of the P 

value, magnitude or direction of these multiple results (15). For example, study investigators might 

measure pain using two measurement instruments, yet report results only for the instrument that 

yielded a statistically significant effect estimate. In this circumstance, a study result is available for 

inclusion in a meta-analysis of pain scores, although the study result is at high risk of bias because of 

the way it was selected for reporting. Risk of bias in selection of the reported result is considered in 

tools designed to assess risk of bias in a study result (such as the RoB 2 tool for assessing risk of bias 

in randomized trials (15) and the ROBINS-I tool for assessing risk of bias in non-randomized studies of 

interventions (16)). By contrast, ROB-ME is used to assess risk of bias in a meta-analysis result and 

addresses the risk of bias arising from omission of results from one or more studies from the meta-

analysis. ROB-ME is therefore not designed to replace the assessment of risk of bias in selection of the 

reported result in a study, and so users assessing that source of bias should continue to apply RoB 2 

or ROBINS-I as appropriate, in addition to ROB-ME. Table 1Table 1 specifies which risk-of-bias tool to 

use when confronted with different reporting scenarios.  

 

How to conduct ROB-ME assessments 

Application of the ROB-ME tool to a systematic review consists of four steps (Figure 1Figure 1): 

1. Select and define which meta-analyses will be assessed for risk of bias due to missing 

evidence. 

2. Determine which studies meeting the inclusion criteria for the meta-analyses have missing 

results and thus cannot contribute to the meta-analyses. 

3. Consider the potential for missing studies across the systematic review. 

4. Assess risk of bias due to missing evidence in each meta-analysis.  

We recommend that the tool be completed by multiple at least two users independently, with any 

discrepancies resolved via discussion, or adjudication from another user. We recommend that Step 1 

be conducted at the protocol stage, Step 2 during data collection or when assessing risk of bias in the 

results of included studies, and Step 3 and 4 after generating meta-analysis results, but before 

assessing certainty in the body of evidence (e.g. via GRADE (17)). 

 

Planning the risk-of-bias assessment 

Assessing risk of bias due to missing evidence in all meta-analyses in a systematic review might not be 

possible (e.g. when resources are limited). In such cases, users should select which meta-analyses to 
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assess for risk of bias based on which outcomes are most important for decision making (Step 1). Such 

outcomes tend to be those selected for inclusion in ‘Summary of findings’ tables (18). Ideally, users 

should pre-specify the meta-analyses they intend to assess for risk of bias and indicate the ‘PICO’ 

(Population, Intervention, Comparator, Outcome) for each meta-analysis (that is, define the question 

that each meta-analysis aims to answer) (7, 19). Users should also seek to define fully the types of 

studies and results that are eligible for inclusion in each meta-analysis to be assessed for risk of bias: 

doing so helps clarify which results are missing.  

 

Evidence of selective non-reporting of results should then be gathered for each study that is eligible 

for inclusion in the meta-analyses selected for ROB-ME assessments (Step 2). Users should start by 

assembling available sources of information about each eligible study. This might include the trials 

register entry (e.g. at ClinicalTrials.gov), study protocol, statistical analysis plan, reports of results of 

the study (e.g. journal article, clinical study report), or information obtained directly from the study 

authors or sponsor (e.g. data files supplied). Building on the ORBIT (Outcome Reporting Bias In Trials) 

approach (6), we recommend that users of ROB-ME record in a matrix whether results were available 

for each study (see examples of completed matrices in the Supplement). If study plans are available, 

for example in a trials register entry (20), study protocol, or statistical analysis plan, then details of 

pre-specified outcomes can should be compared with other sources of information about a study, 

such as a journal article presenting the main findings, to identify any outcomes without results 

available. Users might find it helpful to construct a matrix for each eligible study which lists all 

outcomes described in the study plans and records whether results were available for each. If no study 

plans are available, users can cross-check the methods and results sections against one another to 

identify any outcomes with no results reported, or results reported incompletely (i.e. without both a 

point estimate and measure of precision, or means of deriving these).  

 

Once users have identified that a study does not have a result available for inclusion in a meta-analysis, 

they should consider why the result is unavailable. Possible reasons include: the outcome was not 

measured at all by the study investigators; the outcome was measured but not analysed by study 

investigators (for example, due to a substantial amount of missing data); the outcome was measured 

and analysed but the result did not support the investigators’ hypothesis (e.g. a statistically non-

significant result was observed in a superiority trial); or another reason, which may or may not be 

related to the nature of the result (see Box 1Box 1). Building on the ORBIT (Outcome Reporting Bias In 

Trials) approach (6), we recommend that users of ROB-ME record in a matrix whether results were 

available for each study meeting the inclusion criteria for the meta-analyses, which lists each study in 
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rows and each meta-analysis to be assessed for risk of bias in columns (see examples of completed 

matrices in the Supplement). When completing the matrix, assessments of availability of results 

should be based on all the sources of information about a study obtained by users. That is, if harms 

results were not reported in a journal article but were provided by study authors upon request, then 

ROB-ME users should specify in the matrix that they have a study result available for inclusion in the 

synthesis. 

 

Users of ROB-ME should then consider whether it is possible that some eligible studies, in addition to 

those considered in Step 2, were not identified because of the P value, magnitude or direction of their 

results (Step 3). We anticipate this will be the case for most systematic reviews, apart from those for 

which an inception cohort was defined (e.g. only prospectively registered studies or studies identified 

for a prospective meta-analysis were eligible for inclusion in the review). In such reviews, all such 

studies are identified before their results became known.  

 

Assessing a specific meta-analysis result 

In Step 4, users of the ROB-ME tool answer eight signalling questions, which seek to elicit information 

about what happened or was observed (Table 2Table 2). Answers to the signalling questions are 

informed by the material collated in Steps 1 to 3. Step 4 should be completed for each meta-analysis 

assessed for risk of bias.  

 

The response options for the signalling questions are: Yes (Y); Probably yes (PY); Probably no (PN); No 

(N); No information (NI); Not applicable (NA). To maximize simplicity and clarity, the questions are 

phrased such that a response of ‘Yes’ indicates higher risk of bias and ‘No’ indicates lower risk of bias.  

Responses of ‘Yes’ and ‘Probably yes’ have the same implications for risk of bias, as do responses of 

‘No’ and ‘Probably no’. The definitive versions (‘Yes’ and ‘No’) would typically be selected when firm 

evidence is available in relation to the signalling question, whereas the ‘Probably’ versions would 

typically be selected when firm evidence is lacking and some judgement has been made. Guidance on 

how to answer each signalling question is provided in the tool available at 

https://www.riskofbias.info/. 

 

Signalling questions relating to the within-study assessment of non-reporting bias  

The first four signalling questions ask users to consider the extent of missing results in the studies 

identified for the meta-analysis being assessed for risk of bias (‘known unknowns’). If they determine 

that one or more of the studies is missing from the meta-analysis because of selective non-reporting 

https://www.riskofbias.info/
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of study results, users should consider whether the amount of missing evidence matters: i.e. whether 

inclusion of the omitted results would likely lead to a notable change in the summary (combined) 

effect estimate, given the likely weight and direction of effect in studies omitted from the meta-

analysis (if known), meta-analysis model used (such as fixed-effect or random-effects) and extent of 

heterogeneity observed. To clarify the potential for bias in the meta-analysis result, users could 

generate a forest plot displaying studies with results, along with information about studies known to 

be missing from the meta-analysis due to selective non-reporting of their results (see Figure 1 Figure 

2Figure 2 for an example).  

 

Signalling questions relating to the across-study assessment of non-reporting bias  

The remaining four signalling questions ask users to consider the risk that the meta-analysis result is 

biased because additional studies or study results, beyond those already identified, are missing 

(‘unknown unknowns’). Factors to consider include whether missing studies are likely to have had 

eligible results because the outcome is typically measured in all studies on the topic; whether the 

pattern of results included in the meta-analysis reveals a tendency for studies with particular results, 

such as those with P > 0.05, to be missing (as observed through graphical methods such as contour-

enhanced funnel plots (21)); and whether the findings of appropriate sensitivity analyses, which might 

include restricting the meta-analysis to the largest studies or using selection models (22, 23, 24) or 

regression-based adjustment methods (25, 26), suggest that a meta-analysis result is not robust to 

plausible assumptions about the extent and nature of missing evidence. 

 

Risk-of-bias judgement 

ROB-ME operates in the same manner as the RoB 2 (15) and ROBINS-I (16) tools, in which responses 

to signalling questions provide the basis for a judgement about the risk of bias in the specific meta-

analysis result being assessed. The tool includes an algorithm that maps responses to signalling 

questions onto a proposed risk-of-bias judgement (see Appendix 5 and 6 in the Supplement). The 

possible risk-of-bias judgements are: 

1. Low risk of bias: the meta-analysis result is unlikely to be biased due to missing evidence; 

2. High risk of bias: the meta-analysis result is likely to be biased due to missing evidence; 

3. Some concerns: there are uncertainties about the extent or potential impact of missing 

evidence that preclude a judgement of low or high risk of bias. 

Although ROB-ME considers only the summary effect estimate, we recognise that suppression of 

results may impact other statistics, such as the estimate of heterogeneity, and in turn the width of the 

confidence interval for the summary effect estimate. 
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Presentations of risk-of-bias assessments 

Users of ROB-ME should present risk-of-bias judgements in the main systematic review report (for 

example in a table or within the forest plot), along with a brief free-text justification for each 

judgement. In addition, we encourage reporting of the completed results matrix (Step 2) and answers 

to all questions in Steps 3 and 4 (with supporting text, where applicable) as supplementary material. 

Only consensus judgements and answers, rather than judgements and answers from individual users, 

should be presented. 

 

DISCUSSION 

Inadequate consideration of risk of bias due to missing evidence could lead to ineffective or harmful 

treatments being recommended but, despite the implementation of various initiatives to address the 

problem, selective non-publication of studies and selective non-reporting of study results persists (2, 

3). For this reason, systematic reviewers should routinely assess the possibility that these issues have 

biased the results of meta-analyses they have conducted. We developed the ROB-ME tool to help 

reviewers undertake these assessments. The risk-of-bias judgements drawn from ROB-ME should help 

distinguish stronger from weaker synthesised evidence and influence the certainty of conclusions 

drawn from a systematic review (potentially as part of a GRADE assessment (17)). 

 

The ROB-ME tool includes several innovations in the assessment of non-reporting biases. In the 

original Cochrane tool for assessing risk of bias in randomized trials (27), users were prompted to judge 

the risk of selective reporting bias at the study-level, based on whether any results in the study were 

selectively (non-)reported. In reviews adopting this approach, many studies have been judged at high 

risk of selective reporting bias (11); however, the corresponding risk of bias in meta-analyses affected 

by selective non-reporting of study results is infrequently acknowledged, because no guidance on how 

to reach such a judgement was provided. ROB-ME explicitly addresses this gap, directing assessments 

at the level of the meta-analysis result and outlining what factors need to be considered to determine 

whether the amount of evidence known or assumed to be missing matters. Furthermore, ROB-ME is 

the first tool to help users reach an overall judgement about risk of bias in a meta-analysis result arising 

from both missing studies and missing results in studies.  

 

Of the various components of ROB-ME, we anticipate that within-study assessment of non-reporting 

bias will be the most resource intensive, yet also the most valuable. This is because the impact of 

selective non-reporting of results in a set of studies known to be missing from a meta-analysis can be 
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quantified more easily than the impact of selective non-publication of an unknown number of studies. 

Furthermore, if systematic reviewers suspect that a meta-analysis result is biased because results 

were missing selectively from a large proportion of the studies identified, then the across-study 

assessment of non-reporting bias is unlikely to change their judgement (other than increasing their 

certainty that the meta-analysis result is at high risk of bias). This does not imply that the across-study 

assessment should be considered an optional component of the tool. Despite their well-known 

limitations (1, 28), methods originally developed for an across-study assessment (such as funnel plots, 

tests for funnel plot asymmetry and sensitivity analyses) are useful when the within-study assessment 

of selective non-reporting is limited (e.g. when detailed study plans are unavailable for most studies 

included in the review). 

 

The ROB-ME tool was designed to complement tools such as RoB 2 (15) and ROBINS-I (16) for assessing 

risk of bias in study results. These tools enable assessment of bias in selection of the reported result, 

a domain of bias related to, but not addressed by, ROB-ME. As a rule of thumb, ROB-ME should be 

used when systematic reviewers do not have a result from a study to include in a particular meta-

analysis, whereas RoB 2 or ROBINS-I should be used to assess whether a result that is available for 

inclusion might have been “cherry-picked” (29) from among multiple measures or analyses. 

Assessments of risk of bias due to missing evidence and risk of bias in selection of the reported result 

will likely be informed by the same sources of information about studies (e.g. study protocols, register 

entries), so we advise systematic reviewers to apply Step 2 of ROB-ME (completion of the results 

matrix) in parallel with RoB 2 or ROBINS-I. 

 

The ROB-ME tool is most suitable for assessing meta-analyses of evidence from randomized trials. We 

believe it can also be used to assess meta-analyses of non-randomized studies of interventions (e.g. 

cohort studies, interrupted time series studies), but some components of the tool will not apply to 

such studies. For example, the applicability of tests for funnel plot asymmetry in the context of meta-

analyses of non-randomized studies of interventions is unclear (28), so these should not be used in 

the across-study assessment of non-reporting bias. Furthermore, analyses of non-randomized studies 

are less likely than randomized trials to be registered or have a publicly accessible protocol, so 

comparison of pre-specified with reported outcomes will usually not be possible. However, 

assessment of selective non-reporting of study results can still be undertaken for such studies, for 

example by comparing the methods and results sections of a study report.  
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Plans for further development of the ROB-ME tool include further refining to ensure it is suitable for 

assessing types of pairwise synthesis other than meta-analysis that yield a point estimate of an 

intervention effect (such as calculation of the median effect across studies when meta-analysis is not 

possible or appropriate) (30, 31). We also plan to develop an interactive online version of the tool to 

facilitate use and prepare a bank of worked examples for educational purposes. We will also explore 

how ROB-ME judgements should feed into the GRADE framework for assessing certainty in the body 

of evidence. We welcome feedback from users of ROB-ME and any subsequent updates to the tool 

will be uploaded to https://www.riskofbias.info/. 

 

CONCLUSION 

The ROB-ME tool addresses gaps in existing approaches for assessing risk of non-reporting biases. We 

hope that the tool will be useful to authors and users of systematic reviews, by helping to identify 

meta-analyses at high risk of bias and facilitating appropriate interpretation of results. 
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to community participants in evidence synthesis organisations, as we believe increased awareness 

about non-reporting biases and its consequences can help minimise the problem.  
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Box 1. Possible scenarios in which study results are missing (adapted from Kirkham et al. (6)) 

Examples of scenarios where it is reasonable to suspect, given a lack of explanation from the 
study investigators, that a result is missing because of the P value, magnitude or direction of the 
result itself: 

• study authors report in the Methods section, trials register entry, protocol or elsewhere 
that they measured (or intended to measure) the outcome of interest, but results are 
missing for the outcome; 

• all results for an outcome were statistically non-significant and are reported incompletely 
(e.g. described only as “results were not significant”, or means were reported with no 
measure of precision, or within-group change scores for the experimental group were 
reported but no data for the comparison group were presented), whereas results for 
other outcomes that were statistically significant are reported completely; 

• results are missing for one of two outcomes that tend to be measured together (e.g. 
results are available for cause-specific mortality and are favourable to the experimental 
intervention, yet results for all-cause mortality, which must have been assessed given 
cause-specific mortality was, are missing); 

• study authors pre-specified that they would report results separately for different 
outcomes (e.g. myocardial infarction, stroke, hypertension) yet instead report results for a 
composite outcome (e.g. “cardiovascular events”) which happens to be statistically 
significant and favourable to the experimental intervention; 

• summary statistics (number of events, or mean scores) are available only globally across 
all groups (e.g. study authors state that 10 of 100 participants in the study experienced 
adverse events, but do not report the number of events by intervention group); and 

• a result is expected to have been generated for an outcome but it is not available and 
there is notable concern about conflicts of interest of primary study investigators or 
funders involved in the analysis or reporting, which have likely influenced them to 
withhold results that are unfavourable to the intervention (an assessment using TACIT 
(“Tool for Addressing Conflicts of Interest in Trials”) (32) for the study should facilitate this 
judgement). 

 
Examples of scenarios where it is reasonable to assume that a result is missing for a reason 
unrelated to the P value, magnitude or direction of the result include: 

• it is clear that the outcome of interest was not measured in the study based on 
examination of the study protocol or statistical analysis plan or correspondence with the 
authors/sponsors; 

• it can be assumed that the outcome of interest was not measured in the study because 
the instrument or equipment needed to measure the outcome was not available at the 
time or location where the study was conducted;  

• the outcome of interest was measured but data were not analysed at all due to a reason 
unrelated to the nature of the results (e.g. there was a fault in the measurement 
instrument, funding for the research team discontinued, study staff changed jobs); 

• study authors state that results for all outcomes measured appear in an appendix, but the 
appendix has been removed (or was not uploaded) by accident; 

• study authors report results in a format unsuitable for inclusion in a meta-analysis for a 
reason unrelated to the P value, magnitude or direction of the result (e.g. study 
investigators report median and (interquartile) range for a continuous outcome because 
the data were skewed). 
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Table 1. Different reporting scenarios and the risk-of-bias tool – either a tool for assessing risk of bias due to missing evidence in a meta-analysis or a tool for assessing 
risk of bias in selection of the reported result in a study – which should be used to assess them (note that not all represent a high risk of bias). 

Scenario Tool to assess 
risk of bias 
due to missing 
evidence (e.g. 
ROB-ME) 

Tool to assess 
risk of bias in 
selection of the 
reported result 
(e.g. RoB 2) 

Study authors pre-specify in ClinicalTrials.gov that pain will be measured yet present no result for pain in any report. ✓  

Study is listed on a pharmaceutical company’s clinical study register, and several outcomes of interest (such as “depression measured 
using the Beck Depression Inventory”) are pre-specified in the abstract for the protocol. However, no results are publicly available, and 
the request for the required results was rejected by the company. 

✓  

Study authors state in the Methods section that “health-related quality of life” was measured, but only state in the Results section that 
there was “no significant difference between groups in quality of life”. Study authors do not respond to requests for fully reported 
results for this outcome. 

✓  

A journal article published in 2015 describing results of a trial for rheumatoid arthritis has no results for “swollen joints”. However, 
measurement of swollen joints is expected to have occurred because it has been deemed a patient-important outcome recommended 
for assessment in all trials since 1994, when it was included in a core outcome set for rheumatoid arthritis. 

✓  

Study authors report in the Methods section that they measured depression using three instruments (HAM-D, BDI and MADRS) at two 
time points. However, results are reported for one of the instruments (BDI) at one time point only, and authors provide no further 
information about results for the other measures of depression. The systematic reviewers are only willing to include results for the 
HAM-D measure of depression in the meta-analysis, thus there is no result available for inclusion. 

✓  

Study authors report in the Methods section that they measured anxiety using three instruments at two time points. However, results 
are reported for one of the instruments at one time point only, and authors provide no further information about results for the other 
measures of anxiety. The systematic reviewers are willing to include results for any measure of anxiety in the meta-analysis, thus there 
is a result available for inclusion. 

 ✓ 

Study authors report that they conducted multiple analyses, each adjusted for different prognostic factors. However, only the 
unadjusted effect estimate was fully reported, and all adjusted results are referred to only as being “not significant (data not shown)”. 

 ✓ 

Study authors pre-specify a cut-point on a continuous measurement scale to create categories of “improved” versus “not improved”, 
yet the reported result is based on a different cut-point that was selected post-hoc. 

 ✓ 

Study authors report results for “active range of motion in flexion” in the journal article, yet this outcome was not pre-specified in the 
publicly available trial protocol. 

 ✓ 



22 
 

Table 2. Summary of the issues addressed in the ROB-ME tool 

Section Issues addressed* 

Within-study 
assessment of non-
reporting bias (‘known 
unknowns’) 

Whether, of the studies identified: 

• there was any for which no result was available for inclusion in the meta-analysis, likely because of the P value, magnitude or direction 
of the result generated 

• (if applicable) it is likely that there would be a notable change to the summary effect estimate if the omitted results had been included 

• there was any for which it was unclear whether an eligible result was generated 

• (if applicable) it is likely that there would be a notable change to the summary effect estimate if the potentially omitted results had 
been included 

Across-study 
assessment of non-
reporting bias 
(‘unknown unknowns’) 

Whether: 

• circumstances indicate potential for some eligible studies not being identified because of the P value, magnitude or direction of the 
results generated 

• (if applicable) it is likely that studies not identified had results that were eligible for inclusion in the meta-analysis 

• (if applicable) the pattern of observed study results suggest that the meta-analysis is likely to be missing results that were 
systematically different (in terms of P value, magnitude or direction) from those observed 

• (if applicable) sensitivity analyses suggest that the summary effect estimate was biased due to missing results 

*For the precise wording of signalling questions and guidance for answering each one, see the full risk-of-bias tool at https://www.riskofbias.info/. 

 

 

https://www.riskofbias.info/
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Figure 1. Summary of the process of assessing risk of bias due to missing evidence in meta-analyses 
 
Figure 2. Example forest plot displaying results missing from a meta-analysis of the effect of 
preoperative exercise training compared with usual care on postoperative complications (data from 
Gravier et al. (33))  

 

 


