
ROBINS-I
A new tool for assessing risk of bias in non-randomized studies of 
interventions
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Scope
• The tool concerns the risk of bias (RoB) in the results of a NRSI 

that compares the health effects of two or more interventions
• quantitative studies 
• estimating effectiveness (harm or benefit) of an intervention
• did not use randomization to allocate units (individuals or 

clusters) to comparison groups
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Before-after studies

Cohort studies / non-
randomized experimental 

studies
Time series studies

Case-control studies

Specific versions of ROBINS-I for designs other than cohort studies 
and instrumental variable analyses are under active development



Assessing risk of bias in
relation to a target trial

• RoB assessment facilitated by considering NRSI as an attempt to 
mimic a high quality hypothetical randomized trial of 
interventions of interest
• “target trial”
• need not be feasible or ethical
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The NRSI Target RCT Research 
question

Risk of bias Applicability



Overview of the tool
• Preliminary considerations

• Identify key confounding domains & co-interventions
• Target (idealized) randomized trial to match the study

• PICO; effect estimate of interest (assignment to 
intervention or starting and adhering to intervention)

• Bias domains of (result-level) assessment
• Signalling questions 
• Free text descriptions
• Risk of bias judgements

• Overall (result-level) risk of bias judgement 
• feed into GRADE
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Bias due to confounding

Bias in selection of participants into the study

Bias in classification of interventions

Bias due to departures from intended 
interventions

Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Seven domains

Pre- or at-intervention features, 
for which considerations of bias in 

NRSI are mainly distinct from 
those in RCTs

Post-intervention features, for 
which many considerations of bias 

in NRSI are similar to those in 
RCTs



An epidemiological perspective

Confounding

Misclassification 
bias

Selection bias

Pre-intervention

Post-intervention

Post-intervention

At-intervention

Pre-intervention

Post-intervention

...confounding

...deviations from 
intended intervention

1

4

...missing data

...selection of 
participants...

2

5

...classification of 
interventions

...measurement of 
the outcome

3

6

Selective 
reporting bias

...selection of the 
reported result
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Risk of bias judgements
Response option Interpretation
Low risk of bias The study is comparable to a well-performed randomized trial 

with regard to this bias domain
Moderate risk of bias The study is sound for a non-randomized study with regard to 

this bias domain but cannot be considered comparable to a 
well-performed randomized trial

Serious risk of bias The study has some important problems in this domain of bias

Critical risk of bias The study is too problematic in this domain of bias to provide 
any useful evidence

No information No information on which to base a judgement about risk of 
bias for this domain

Overall risk of bias: the ‘worst’ judgement across domains



Web implementation
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Discussion
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RoB 2.0
An updated tool for assessing risk of bias in a randomized trial
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BMJ 2011; 343: d5928



Some issues raised with existing tool

From various studies 
(Savovic 2014; Hartling 2009, 2013; Jørgensen 2016)…

• Used inconsistently (domains added or removed)
• Used simplistically
• Modest agreement rates
• Difficult domains, particularly incomplete outcome data and 

selective reporting
• Challenges with unblinded trials
• Not well suited to cross-over trials or cluster-randomized trials
• Not well set up to assess overall risk of bias



Key innovations (1/2)

• Result-based assessments
• Even more specific than outcome-based assessments

• Signalling questions to facilitate risk of bias judgements
• Reasonably factual questions
• ‘Yes’, ‘Probably yes’, ‘No’, ‘Probably no’ or ‘No information’

• New response options for risk of bias
• ‘Low risk’, ‘Some concerns’ or ‘High risk’

• Algorithms to map answers to judgements (see example later)

• Overall risk of bias, as worst rating of any individual domain
• So domain assessments need to be calibrated carefully



Key innovations (2/2)

• Important distinction between effects of interest
• effect of assignment vs starting and adhering to intervention
• better way to address lack of blinding during the study

• Selective reporting focussed on reported result 
• not unreported results, as is problematic in current tool



RoB 1.0 RoB 2.0

Random sequence generation 
(selection bias) Bias arising from the randomization 

processAllocation concealment 
(selection bias)

Blinding of participants and personnel 
(performance bias)

Bias due to deviations from intended 
interventions

Incomplete outcome data 
(attrition bias) Bias due to missing outcome data

Blinding of outcome assessment 
(detection bias) Bias in measurement of the outcome

Selective reporting 
(reporting bias) Bias in selection of the reported result

Other bias N/A

N/A Overall bias



RoB 1.0 RoB 2.0

Random sequence generation 
(selection bias) Bias arising from the randomization 

processAllocation concealment 
(selection bias)

Blinding of participants and personnel 
(performance bias)

Bias due to deviations from intended 
interventions

Incomplete outcome data 
(attrition bias) Bias due to missing outcome data

Blinding of outcome assessment 
(detection bias) Bias in measurement of the outcome

Selective reporting 
(reporting bias) Bias in selection of the reported result

Other bias N/A

N/A Overall bias

Funding/vested interests 
to be addressed in a 

companion tool

All domains to be 
mandatory

No additional 
domains







Example: Bias arising from 
the randomization process

1.1 Was the allocation sequence random?
1.2 Was the allocation sequence concealed until 

participants were recruited and assigned to 
interventions?

1.3 Were there baseline imbalances that suggest a 
problem with the randomization process? 

Randomization 
methods

Additional 
evidence of 
problems



1.2 Was the 
allocation sequence 

concealed?

1.1 Was the 
allocation sequence 

random?

1.3 Were there 
baseline imbalances 

that suggest a 
problem with 

randomization?

Low risk

Some concerns

1.3 Were there 
baseline imbalances 

that suggest a 
problem with 

randomization?

Some concerns

Some concerns *

1.1 Was the 
allocation sequence 

random?

1.3 Were there 
baseline imbalances 

that suggest a 
problem with 

randomization?

Some concerns

High risk

1.1 Was the 
allocation sequence 

random?

1.3 Were there 
baseline imbalances 

that suggest a 
problem with 

randomization?

High risk

Y/PY

NI

N/PN

Any response

Any response

Any response

N/PN

Y/PY/NI

N/PN/NI

Y/PY

Y/PY

Y/PY

N/PN/NI

N/PN/NI

Bias arising from the randomization 
process



Piloting and other developments

• RoB 2.0 has undergone multiple 
phases of piloting

• We are starting a collaboration 
with Cochrane France to 
develop a training tool

• New online learning is 
compatible with RoB 2.0

• Full guidance available at riskofbias.info
• initial draft, subject to minor refinements

• Further discussions needed with RevMan and Covidence teams
• An Excel tool is nearly ready



Discussion
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