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Introduction

- Systematic reviews of randomised controlled trials 

provide the best evidence for the effects of healthcare 

interventions

- Flaws in trial design and conduct may result in biased 

estimates of effects and misleaded conclusions.

- Risk of bias assessment of randomised controlled trials 

is an essential step in the systematic review process.
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Previous risk of bias assessment tools

Risk of Bias assessment tool (RoB)

- The first Cochrane risk of bias instrument by the Cochrane 

Collaboration.

- Introduced in 2008

- Included an “unclear” response option >> failed to take advantage 

of reasonable inferences about the presence or absence of risk of 

bias. 

- Users have reported problems with assessing the incomplete outcome 

data and the selective reporting domains.
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The revised Cochrane instrument for assessing risk of

bias in randomised controlled trials (RoB 2) 

- Revised in 2019

- Complex algorithms (up to 7 signaling questions/domain).

- Terminology difficulties (e.g., "deviations from intended intervention").

- Poor uptake outside Cochrane; frequent misapplication.

- Low interrater reliability even among experienced users

Previous risk of bias assessment tools
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Example
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Overall risk-of-bias judgement

- Low risk of bias >> All domains for low risk of bias.

- Some concerns >> Some concerns in at least one domain, but not to be at high risk of bias 

for any domain.

- High risk of bias >> At least one domain for high risk of bias. Or

There are some concerns for multiple domains in a way that substantially lowers 
confidence in the result.
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RoB2 challenges:
- Too sophisticated for many users.
- Difficult for less-experienced systematic reviewers.

A new tool needed:
- Balance between simplicity and rigor.
- Ease of use for junior and senior team members alike.
- Concept: practical without sacrificing scientific quality.

Why Develop ROBUST-RCT?
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The instrument development team

1. Operations committee

- Members of the operations committee (GG, YW, RBP, RAS, DZ) 

- Identified the need for a new instrument

- Developed a protocol

- Recruited the panel of experts

- Presented proposals to the panel

- Created drafts of the instrument and associated materials.

Development Process of ROBUST-RCT : 

Who ?
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2. Panel

- The operations committee identified experts in risk of bias assessment from the 

author lists of methodological papers >> 295 eligible papers 

- Panel membership had to participated as first, last, or corresponding authors of 

at least one eligible paper, and as coauthor of at least two other papers. 

- From a total of 63 eligible experts, stratified by region and sex, 10 were 

randomly selected >> 9 agreed.

- included 2 more methodological experts (MB, PG) who the committee members 

knew and thought could make substantial contributions.

- Included 3 experienced educators in evidence based medicine (SK, RJ, LML)

- Total 19 members (International collaboration included 10 men and 9 women)

Development Process of ROBUST-RCT : 

Who ?
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- Aims to assess risk of bias of RCTs in the context of systematic reviews.

- User friendly instrument

- Bias defines as a systematic error or systematic deviation from the truth.

- Assume that systematic reviewers will use the GRADE approach to assess certainty 

of evidence

- Decisions should be consistent with the GRADE system in distinguishing risk of bias

from imprecision (random error), indirectness (applicability), and publication bias. 

- For individually randomized parallel group trials. Not for cluster trials and 

crossover trials is for future consideration.
- This instrument will not include items for the detection of fraud.

Development Process of ROBUST-RCT : 

Ground rules for instrument development
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Development Process of ROBUST-RCT : 

Collection of candidate items

17 risk of bias 

instruments of 

randomized controlled 

trials published from 
2010 to October 2021

Item classification by 13 
panellists

Category 1 

Majority of the panellists judged as 

addressing risk of bias

Category 2 

Majority of the panellists judged as 

not addressing risk of bias

Category 3 

Substantial disagreement among 
the panellists
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Development Process of ROBUST-RCT : 

How to select the items

- Empirical evidence from meta-epidemiological studies for item 

selection >> examining the impact of potential risk of bias 

problems (items in categories 1 and 3) on effect estimates in RCTs.

- E.g. “ Inadequate random sequence generation and allocation 
concealment probably lead to effect overestimation”
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Development Process of ROBUST-RCT : 

How to select the items
Six criteria for item selection

• Clearly a risk of bias problem rather than imprecision, 

indirectness, publication bias, or reporting quality

• Theoretical or logical argument for why the item is 

important

• Information required to make judgment is commonly 

reported in trials

• Non-expert systematic reviewers can make the 

judgment easily

• Problem occurs more often than rarely

• Empirical evidence supports item influence on effect 
estimates

Category 1 

judged as addressing 

risk of bias

Category 2 

judged as not 

addressing risk of bias

Category 3 

Substantial 
disagreement
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Development Process of ROBUST-RCT : 

How to select the items

- The more criteria an item met, the more likely it was to be suitable 

for selection as an item in the instrument.

- The panel chose core items for the instrument and optional items 
for the instrument.
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Development Process of ROBUST-RCT : 

User testing for junior reviewers

- Enrolled 15 people who had assessed risk of bias in RCTs for at least one 

systematic review and had never led any systematic review of RCTs

- 5 trials that presented challenges in risk of bias assessment were selected by the 

panelists 

- 2 committee members (YW and GG) assessed risk of bias in these trials

- Each participant received one trial, the draft of the instrument, and the manual.

- YW conducted a think-aloud interview of 1 hour with each participant. 

- YW compared the participant’s assessment with the assessment made and 

agreed on by YW and GG
- Participants expressed their overall experience in applying the instrument.
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Development Process of ROBUST-RCT : 

User testing for experts reviewers

- Searched the Cochrane Library published between 1 January 2019 and 14 

February 2024, and identified the first, last, or corresponding authors. 

- If the authors had been the lead for at least five systematic reviews of RCTs

(not limited to Cochrane reviews) will be invited

- 8 participants received the instrument and manual.

- YW followed a semistructured interview guide, interviewing each participant for 

1 hour and transcribed the interviews.

- Identified concerns and solutions and presented these to the panel in deciding on 
modifications to the instrument and manual.
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Result : Panel’s initial decision

17 risk of bias 

instruments of 

RCTs published 

from 2010 to 
October 2021

29 Items

Category 1 

Addressing risk of bias 

>> 10 items

Category 2 

Not addressing risk of 

bias >> 9 items

Category 3 

Substantial disagreement 
>> 10 items

Core item Optional item

6 2

1 5
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Result : Panel’s initial decision
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Result : Revision based on user testing

Core items with 2 steps approach
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Result : Revision based on user testing

Core items with 2 steps approach

First : evaluate what happened, whether the methodological safeguard had been 
implemented
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Result : Revision based on user testing

Core items with 2 steps approach

Second step requires members of the systematic review team to decide the extent 
to which any deficits in instituting methodological safeguards resulted in risk of bias.
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Result : Revision based on user testing

Core items with 2 steps approach
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Result : Revision based on user testing

Optional items
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- Searched the Cochrane Library published between 1 January 2019 and 14 

February 2024, and identified the first, last, or corresponding authors. 

- If the authors had been the lead for at least five systematic reviews of RCTs

(not limited to Cochrane reviews) will be invited

- 8 participants received the instrument and manual.

- YW followed a semistructured interview guide, interviewing each participant for 

1 hour and transcribed the interviews.

- Identified concerns and solutions and presented these to the panel in deciding on 
modifications to the instrument and manual.

Result : Revision based on user testing

Optional items



31

Discussion

- ROBUST-RCT provides 6 core items, each of which includes two 

steps: to evaluate what happened in individual trials and to judge 

the risk of bias 

- 8 optional items that systematic reviewers might consider relevant 
in specific circumstances.
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- Preparatory development work including collection of potential 

candidate items through a survey of existing risk of bias instruments 

and systematic survey of meta-epidemiological studies 

- Open discussion, suitable in this case because issues of risk of bias 

are complex and interconnected
- Simplicity and ease of practical application of ROBUST-RCT

Strengths
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- Only assesses risk of bias in individually randomised parallel 
group trials.

Limitations
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Comparison with RoB2

ROBUST-RCT RoB2

Item to be answers 6 core items
8 optional items

5 domains 
3-7 items per domain

2-step approach Yes Mixed

Complexity Moderate High

User-friendliness High Low

Focus on risk of bias 

problem (not imprecision, 

publication bias, or 
reporting quality)

Yes No



Question and answer

Thank you
For your attention


