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The“Risk of Bias” tool 
The 7 items  

 Sequence generation 
 

 Allocation sequence concealment 
 

 Blinding of participants, personnel 
 

 Blinding of outcome assessment 
 

 Incomplete outcome data 
 

 Selective outcome reporting 
 

 Other sources of bias 

Selection 

Performance 

Detection  

Attrition 

Reporting 

Other bias 

Bias 



The Cochrane “Risk of Bias” tool 

 Sequence generation 

 Allocation sequence concealment 

 Blinding participants and personnel 

 Blinding of outcome assessment 
 

 Incomplete outcome data 

 

 Selective outcome reporting 

 Other sources of bias 

 

 Separate assessment for 
each outcome 



The “Risk of Bias tool” (RoB) 
General principles 
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 2 steps 
 What was reported 

 Extraction of what was reported in the published report / 
protocol/ contact with authors 

 Comment 

 Judgment relating to the risk of bias  
 Low risk of bias 

 High risk of bias 

 Unclear (judgment is impossible) 



The “Risk of Bias tool” (RoB) 
General principles. What was reported? 

Sequence 
generation. 

Low Quote: “patients were randomly allocated”. 
Comment: Probably done, since earlier 
reports from the same investigators clearly 
describe use of random sequences 
(Cartwright 1980). 

Blinding of 
participants and 
personnel 
(performance bias) 

Low Quote: “double blind, double dummy”; “High 
and low dose tablets or capsules were 
indistinguishable in all aspects of their 
outward appearance. For each drug an 
identically matched placebo was available”. 
Comment: Probably done 

Blinding of outcome 
assessment 
(detection bias) 
(Mortality)  

Low. Quote: “Obtained from medical records” 
Comment: review authors do not believe this 
will introduce bias. 
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The “Risk of Bias tool” (RoB) 
General principles. Judgment 

 High risk of bias 
 Bias of sufficient magnitude to have a notable 

impact on the results 
 

 Unclear risk of bias 
 Insufficient details reported 

 Appropriate reporting, but the risk of bias is 
unknown 
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12 Hartling L, BMJ, 2009 



The “Risk of Bias tool” (RoB) 
General principles 

 Reviewers specifically trained 

 

 Independent duplicate assessment with consensus 

 

 Decisions need to be pre-specified in the protocol 
 Classification of outcomes (subjective / objective) 

 Blinding: successful blinding procedure 

 Missing data 

 Other risk of bias 
 

 Contact authors for missing information 
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The “Risk of Bias tool” (RoB) 
Selection bias 

14 

Selection bias 

Sequence 
generation 

Allocation 
concealment 

 



Sequence generation 
 ‘Low risk’ of bias  
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Minimization 



Sequence generation  
 ‘High risk’ of bias  

 A non-random component in the sequence generation 
process 
• odd or even date of birth 

• some rule based on date (or day) of admission 

• some rule based on hospital or clinic record number… 
 

 Approaches involving judgment  
• Allocation by judgment of the clinician 

• Allocation by preference of the participant 

• Allocation based on a laboratory test or a series of tests 

• Allocation by availability of the intervention… 

 



Sequence generation  
 ‘Unclear risk’ of bias  

 No description of the process 
 

 Incomplete description of the process 
 Blocked randomization reported 

 No reporting of the process of selecting the blocks 
 Random number table 

 Computer random number generator 
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Allocation concealment 
‘Low risk of Bias’ 

 Participants and investigators enrolling participants 
could not foresee assignment  

• Central allocation (including telephone, web-based 
and pharmacy-controlled randomization) 

 

• Sequentially numbered drug containers of identical 
appearance 

 

• Sequentially numbered, opaque, sealed envelopes 

 



Allocation concealment 
‘High risk of Bias’ 

 Participants or investigators enrolling participants 
could possibly foresee assignments 
• Using an open random allocation schedule 

• Assignment envelopes were used without appropriate 
safeguards 

• Alternation or rotation 

• Date of birth 

• Case record number 

 

 Any other explicitly unconcealed procedure 
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Example 

 “Randomization was by a sequentially 
numbered computerized randomization 
algorithm. The allocation to treatment  was  
concealed  until  study  entry.” 

20 Bollen, Critical Care, 2005 



Example 

 “Randomization was by a sequentially 
numbered computerized randomization 
algorithm. The allocation to treatment  was  
concealed  until  study  entry.” 
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Sequence generation: low risk of bias 
Allocation concealment: unclear risk of bias 
 

Bollen, Critical Care, 2005 
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Sequence generation: high risk of bias 
Allocation concealment: high risk of bias 
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Sequence generation: low risk of bias 
Allocation concealment: unclear risk of bias 
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Sequence generation: low risk of bias 
Allocation concealment: low risk of bias 
 



The “Risk of Bias tool” (RoB) 
Performance and detection bias 
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The “Risk of Bias tool” (RoB) 
Who is blinded? 
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The “Risk of Bias tool” (RoB) 
Who is blinded? 

 Probably blinded 

 Placebo controlled drug 
trial 

 

 Active control drug trial 
with mention « double 
dummy » or identical 

 

 Probably not blinded 

 Active control drug trial 
no with mention 
« double dummy » … 

 

 Non drug trial 
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No explicit statement about blinding status of 
patients, heathcare providers, data collectors and 

outcome adjudicator 



The “Risk of Bias tool” (RoB) 
Who is blinded? 

 Single blind 
 Use the best judgment to assign « probably 

blinded » to 1 group et « probably not blinded » to 
the other 
 

 Double blind or triple blind 
 Probably blinded for patients, care providers, data 

collectors, outcome assessor. 
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Reporting as “single”, “double”, “triple” blind 



The “Risk of Bias tool” (RoB) 
Who is blinded? 

Agreement 

Patients 98.2% 

Care Providers 100% 

Data collectors 96.3% 

Outcome 
adjudicator/assessor 

93.6% 
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Agreement between the consensus using the 
specific coding scheme and contact of authors 



The “Risk of Bias tool” (RoB)  
What is the blinding procedure? 

 Assessment of zinc treatment for common cold1,2 

 Specific taste and aftertaste of zinc 

 Hunches: « anything tasting as bad as zinc and with as much 
aftertaste as zinc must be a good medicine » 

 Success of blinding was questionnable 
 

 Beta  Blocker Heart Attack Study trial3 

 Comparison of propanolol and placebo 

 Heart rate change was a major cause of treatment identification 
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1) Desbiens et al, Annals of Internal Medicine, 2000 
2) Fair, J et al.. Chronic Dis., 1987 
3) Byington et al., JAMA, 1985 



Performance bias 
Low risk of bias 

 

• Blinding of participants and key study personnel 
ensured, and unlikely that the blinding could have 
been broken. 

 

• No blinding or incomplete blinding, but the review 
authors judge that the outcome is not likely to be 
influenced by lack of blinding 
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Performance bias 
High risk of bias 

• No blinding or incomplete blinding, and the outcome 
is likely to be influenced by lack of blinding 

 

• Blinding of key study participants and personnel 
attempted, but likely that the blinding could have 
been broken, and the outcome is likely to be 
influenced by lack of blinding.  
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Example 

 Outcome: cumulative survival without mechanical ventilation 
or oxygen dependency at 30 days 

 

 No mention on blinding and blinding of patients and care 
providers not feasible 

 

 “Patients were crossed over to the alternative ventilator in 
case of therapy failure” 

 Seven patients (19%) treated with HFOV crossed over to CV 

 in the CV group four patients (17%) were switched to HFOV. 

 Of the four patients that crossed over in the CV group, two patients  
died  and  one  patient  was  on  supplemental  oxygen therapy  at  30  
days.  In  the  HFOV  group,  five  patients  that crossed over died and 
two patients were still on ventilator or needed extra oxygen. 

36 Bollen, Critical Care, 2005 



Example 

 No mention on blinding and blinding of patients and care providers not 
feasible 

 “Patients were crossed over to the alternative ventilator in case of 
therapy failure” 

 Seven patients (19%) treated with HFOV crossed over to CV 

 in the CV group four patients (17%) were switched to HFOV. 

 Of the four patients that crossed over in the CV group, two patients  died  and  one  
patient  was  on  supplemental  oxygen therapy  at  30  days.  In  the  HFOV  group,  
five  patients  that crossed over died and two patients were still on ventilator or 
needed extra oxygen. 

37 Bollen, Critical Care, 2005 

 

Blinding of participant and personnel: High risk of bias 
 



Detection bias 
Assessment 

• Who is assessing the outcome? 

• Patients 

• Care providers 

• Other 
 

• Is the outcome assessment blinded? 
 

• Is the blinding procedure efficient? 
 

• Is the outcome subjective/objective? 
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Detection bias 
Low risk of bias 

 

 Blinding of outcome assessment ensured, and 
unlikely that the blinding could have been broken 

 

 No blinding of outcome assessment, but the 
review authors judge that the outcome 
measurement is not likely to be influenced by lack 
of blinding 
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Detection bias 
High risk of bias 

• No blinding of outcome assessment, and the 
outcome measurement is likely to be 
influenced by lack of blinding 

 

• Blinding of outcome assessment, but likely 
that the blinding could have been broken, and 
the outcome measurement is likely to be 
influenced by lack of blinding 
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41 Tanew, J Am Acad Dermatol. 1991 

[…] 

PO: clearing of psoriasis 



 Double blind procedure: not credible because of high 
frequency of cheilitis  

 

 Outcome: subjective outcome 

 

 High risk of bias 
 

42 Tanew, J Am Acad Dermatol. 1991 



Example 

 Assessment of the principal outcomes and 
repeated measurements was not blinded.  

 

 Outcomes consisted of:  
 Therapy failure 

 Mortality 

43 Bollen, Critical Care, 2005 



Example 

 Assessment of the principal outcomes and 
repeated measurements was not blinded.  

 

 Outcomes consisted of:  
 Therapy failure;  

 Mortality 

44 Bollen, Critical Care, 2005 

Blinding of outcome assessment 
Mortality: low risk of bias 
Therapy failure: high risk of bias 
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Outcomes 
Self-reporting continuous abstinence at 6 months 
Biochemically verified continuous abstinence at 6 months 
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Blinding of outcome assessment 
Self-reporting continuous abstinence at 6 months : high risk 
Biochemically verified continuous abstinence at 6 months : low risk 
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Primary outcome: radiographic damage score assessed by  
   blinded outcome assessors 

Blinding of patients and personnel: low risk of bias 
Blinding of outcome assessment: low risk of bias 



 Experimental treatment: Home-based exercise 

 Comparator: attention control intervention on Nutrition 

 Believable treatment 

 Behavior change similar to exercise.  

 Booklet  

 Home visits   

 Food logs 

 Patients blinded to the active treatment 

  Information: comparison of the effects of both exercise 
and nutrition.  
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 Outcome: WOMAC (patient reported outcome measuring 
pain and function) 

 

 Adherence 

 Exercise group: Mean (SD) = 84+/-27% 

 Nutrition group: Mean (SD) = 65+/-32% 
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Performance bias?? 
Detection bias?? 



The “Risk of Bias tool” (RoB) 
Attrition bias 

 How much data is missing from each group? 
 

 Why are data missing in each group? 
 

 How were data analysed? 
 Handling of incomplete outcome data 
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Attrition bias 
Low risk of bias 

• No missing outcome data 
 

• Reasons for missing data not related to outcome 
 

• Missing data balanced across groups, with similar 
reasons 

 

• Missing data not enough to have a clinically relevant 
impact on the intervention effect estimate 

 

• Missing data have been imputed using appropriate 
methods. 
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Attrition bias 
High risk of bias 

• Reason for missing data related to outcome, with either 
imbalance in numbers or reasons 

 

• Missing data enough to induce clinically relevant bias in 
intervention effect estimate 

 

•  ‘As-treated’ analysis with substantial departure of the 
intervention received from that assigned at 
randomization 

 

• Inappropriate use of imputation 
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 od. The presence or absence of asymptomatic  
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Incomplete outcome data  
PO: High risk of bias: Missing outcome: 35% 
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Incomplete outcome data  
High risk of bias 



Risk of bias summary 
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Risk of bias summary 
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Assessing risk of bias in 
included studies 



CHOC-ATT Trial 

Does CHOColate 
improve ATTention 

during workshops and 
reduce sleepiness? 



Conclusions 

 Assessing the risk of bias is an essential step for an 
appropriate interpretation of systematic reviews and 
meta-analysis 

 

 7 items to be evaluated 

 

 Training and use of the handbook recommendations 

 

 Need for transparency 
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