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Objectives: ✓Describe factors that may impact study quality

✓Discuss tools for assessing risk of bias



What is Bias?

“a systematic error, or deviation from the truth, 
in results” 

(Cochrane Handbook, 2022)

Boutron I, Page MJ, Higgins JPT, Altman DG, Lundh A, Hróbjartsson A. Chapter 7: Considering bias and conflicts of interest among the included studies. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, 
Welch VA (editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.4 (updated August 2023). [Internet]. Cochrane.org. [cited 2023 Sep 8]. Available 
from: https://training.cochrane.org/handbook/current/chapter-07.

https://eikosim.com/en/technical-articles/measurement-errors-
and-digital-image-correlation/

https://training.cochrane.org/handbook/current/chapter-07.


https://www.explainxkcd.com/wiki/index.php/2618:_Selection_Bias

Popovic A, Huecker MR. Study Bias. 2023 Jun 20. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan–. PMID: 34662027.

https://www.explainxkcd.com/wiki/index.php/2618:_Selection_Bias
https://pubmed.ncbi.nlm.nih.gov/34662027/


Terminology

• Risk of bias- assessment of bias in individual studies

Institute of Medicine (US) Committee on Standards for Systematic Reviews of Comparative Effectiveness Research. Finding What Works in Health Care: Standards for Systematic Reviews. 
Eden J, Levit L, Berg A, Morton S, editors. Washington (DC): National Academies Press (US); 2011. PMID: 24983062.

https://pubmed.ncbi.nlm.nih.gov/24983062/


Examples of risk of bias tools

Study Design Risk of Bias Tool

Diagnostic accuracy study Quality Assessment of Diagnostic Accuracy 
Studies (QUADAS-2)

Randomized Controlled Trial Version 2 of the Cochrane risk-of-bias tool for 
randomized trials (RoB2)

Case-Control Study Newcastle-Ottawa Quality Assessment 

Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT. Methodological quality (risk of bias) assessment tools for primary and secondary medical studies: what are they and which is better? Mil 
Med Res. 2020 Feb 29;7(1):7. doi: 10.1186/s40779-020-00238-8. PMID: 32111253; PMCID: PMC7049186.

https://pubmed.ncbi.nlm.nih.gov/32111253/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7049186/


QUADAS-2

Domains (risk of bias arising from…):
1. Patient selection
2. Index test
3. Reference standard
4. Flow and timing

Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ, Reitsma JB, Leeflang MM, Sterne JA, Bossuyt PM; QUADAS-2 Group. QUADAS-2: a revised tool for the quality assessment of diagnostic 
accuracy studies. Ann Intern Med. 2011 Oct 18;155(8):529-36. doi: 10.7326/0003-4819-155-8-201110180-00009. PMID: 22007046.

https://pubmed.ncbi.nlm.nih.gov/22007046/


QUADAS-2

Domains (risk of bias arising from…):
1. Patient selection
2. Index test
3. Reference standard
4. Flow and timing

Signaling questions (yes, no, unclear):
1. Was a consecutive or random sample of patients enrolled?
2. Was a case-control design avoided?
3. Did the study avoid inappropriate exclusions?

Could the selection of patients have introduced bias? (high, 
low, unclear)

Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ, Reitsma JB, Leeflang MM, Sterne JA, Bossuyt PM; QUADAS-2 Group. QUADAS-2: a revised tool for the quality assessment of 
diagnostic accuracy studies. Ann Intern Med. 2011 Oct 18;155(8):529-36. doi: 10.7326/0003-4819-155-8-201110180-00009. PMID: 22007046.

https://pubmed.ncbi.nlm.nih.gov/22007046/


QUADAS-2 Template (Patient Selection Domain)



Revised Cochrane risk-of-bias tool for 
randomized trials (RoB 2)

Domains (risk of bias arising from…):
1. Randomization process
2. Deviations from the intended interventions
3. Missing outcome data
4. Measurement of the outcome
5. Selection of the reported result

Cochrane Methods Bias [Internet]. RoB 2: A revised Cochrane risk-of-bias tool for randomized trials | Cochrane Bias. [cited 2023 Oct 3]. Available from: https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-
tool-randomized-trials
Rob 2 tool [Internet]. Risk of bias tools. [cited 2023 Oct 3]. Available from: https://www.riskofbias.info/welcome/rob-2-0-tool
Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, Cates CJ, Cheng H-Y, Corbett MS, Eldridge SM, Hernán MA, Hopewell S, Hróbjartsson A, Junqueira DR, Jüni P, Kirkham JJ, Lasserson T, Li T, McAleenan A, Reeves BC, 
Shepperd S, Shrier I, Stewart LA, Tilling K, White IR, Whiting PF, Higgins JPT. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ 2019; 366: l4898.

https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://www.riskofbias.info/welcome/rob-2-0-tool


Revised Cochrane risk-of-bias tool for 
randomized trials (RoB 2)

Domains (risk of bias arising from…):
1. Randomization process
2. Deviations from the intended interventions
3. Missing outcome data
4. Measurement of the outcome
5. Selection of the reported result

Signaling questions (yes, probably yes, probably no, no, no 
information):

1. Was the allocation sequence random?
2. Was the allocation sequence concealed until participants 

were enrolled and assigned to interventions?
3. Did baseline differences between intervention groups 

suggest a problem with the randomization process?

Risk-of-bias judgement? (low, high, some concerns)

Cochrane Methods Bias [Internet]. RoB 2: A revised Cochrane risk-of-bias tool for randomized trials | Cochrane Bias. [cited 2023 Oct 3]. Available from: https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-
tool-randomized-trials
Rob 2 tool [Internet]. Risk of bias tools. [cited 2023 Oct 3]. Available from: https://www.riskofbias.info/welcome/rob-2-0-tool
Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, Cates CJ, Cheng H-Y, Corbett MS, Eldridge SM, Hernán MA, Hopewell S, Hróbjartsson A, Junqueira DR, Jüni P, Kirkham JJ, Lasserson T, Li T, McAleenan A, Reeves BC, 
Shepperd S, Shrier I, Stewart LA, Tilling K, White IR, Whiting PF, Higgins JPT. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ 2019; 366: l4898.

https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://www.riskofbias.info/welcome/rob-2-0-tool


AHRQ recommendations for selecting a risk of 
bias tool:

Use tools designed for use in a systematic review that:

• “have demonstrated acceptable validity and reliability, or show transparency in how assessments are 
made by providing explicit support for each assessment;

• specifically address items related to risk of bias (internal validity), and preferably are based on empirical 
evidence of bias;

• where available, are specific to the study designs being evaluated; and

• avoid the presentation of risk-of-bias assessment as a composite score, that is, an overall numeric rating 
of study risk of bias across items, for example 11 from 15 items.”

May be necessary to use more than one tool if studies included in the systematic review use different 
study designs.

Viswanathan M, Ansari MT, Berkman ND, Chang S, Hartling L, McPheeters M, Santaguida PL, Shamliyan T, Singh K, Tsertsvadze A, Treadwell JR. Assessing the Risk of Bias of Individual Studies in 
Systematic Reviews of Health Care Interventions. 2012 Mar 8. In: Methods Guide for Effectiveness and Comparative Effectiveness Reviews [Internet]. Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2008–. PMID: 22479713.

https://pubmed.ncbi.nlm.nih.gov/22479713/


Recap

• Describe factors that may impact study quality

• Describe common tools for assessing risk of bias in included studies



Presented by

Center for Knowledge Management
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