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We all have an understanding of the term «risk of bias», and are able to apply it when we

assess research studies
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Goal for the next hour



Risk of bias assessment – a key step in doing a 
systematic review

Relevant studies Critical assessment of each of them (risk of bias-
assessment)
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«Bias»

Systematic errors that lead to erroneous (non- «true») results



Risk of Bias (RoB)

Directly related to internal validity – the likelihood that the results reflect «the truth»

Low RoB: We think the results are likely «true»

High RoB: We think the results may be «untrue»

Not related to precision – an imprecise result can be «true» (is caused by random errors, not systematic

errors)

Not related to external validity (applicability, transferability) – a study finding can be «true» even if it’s

non-applicable to a different setting!



Risk of Bias (RoB)-assessment

An approach to evaluating risk of systematic errors in a study, or of a study finding

The question is: What is it about this study that gives us reason to doubt the truthfulness of the findings?

In other words: We are looking for possible sources of «bias» in a study.

Several check lists out there – we recommend Cochrane’s «Risk of Bias Tool»



The Cochrane RoB-tool emphasises five
domains*

bias arising from the randomization process;

bias due to deviations from intended interventions;

bias due to missing outcome data;

bias in measurement of the outcome; and

bias in selection of the reported result.

* Developed especially for RoB-assessment of RCTs, but the same approach can,  in prinicple, be applied on all types of effectiveness studies.



Why these domains?

A combination of logic/theory and empirical findings

E.g. it’s been shown that lack of blinding can introduce substantial bias on subjective outcomes, e.g. pain (but not on
objective, e.g. death)*

*Savovic J, Jones HE, Altman DG, Harris RJ, Juni P, Pildal J, et al. Influence of reported study design characteristics on
intervention effect estimates from randomized, controlled trials. Ann Intern Med. 2012;157(6):429-38. 



What about other types of studies?

There are several check lists around

One recommended source: https://jbi.global/critical-appraisal-tools

https://jbi.global/critical-appraisal-tools




Example of a problem: Testing of serum 
treatment for pneumonia (1931-32)
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Example of a problem: Testing of serum 
treatment for pneumonia (1931-32)

The researchers found that
• There were far fewer who were given than were not given the

treatment (the numbers should’ve been equal!)
• The average age was lower among those who received the

treatment (should’ve been equal!)
BMJ. 1999 Nov 20; 319(7221): 1372.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1117101/


The Cochrane RoB-tool emphasises five
domains*

bias arising from the randomization process;

bias due to deviations from intended interventions;

bias due to missing outcome data;

bias in measurement of the outcome; and

bias in selection of the reported result.

* Developed especially for RoB-assessment of RCTs, but the same approach can,  in prinicple, be applied on all types of effectiveness studies.



The Cochrane RoB-tool emphasises five
domains*

bias arising from the randomization process;

Allocation sequence random?

Allocation adequately concealed?

bias due to deviations from intended interventions;

Blinding of participants?

Blinding of personell?

bias due to missing outcome data;

Is data lacking?

Differences in (reasons for) missing data between groups?

bias in measurement of the outcome; 

Outcome assessors blinded to allocation?

bias in selection of the reported result.

* Developed especially for RoB-assessment of RCTs, but the same approach can,  in prinicple, be applied on all types of effectiveness studies.
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Sequence generation and concealed allocation

Sequence generation: Method used to decide the order of allocation (e.g. coin tossing, pre-made

randomisation liste, every other etc.)

Concealed allocation: None of those involved know which group the next participant will end up in (until

the participant is included in the study)



Why is the sequence generation and concealed
allocation important?

To ensure comparable groups from the start, i.e. prevent allocation bias

Sequence generation and allocation concealment are inter-linked

Non-random allocation makes it difficult to achieve concealed allocation

Unconcealed allocation can undermine randomisation
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Concealed allocation vs. 
blinding

Concealed allocation: No one knows which group the

next participant will be allocated to (before the

participant is included in the study)

Blinding: Neither personnel, participants or those who

assess outcomes are aware of to which group the

participants are allocated to (also after inclusion in the

trial)



Blinding is important to avoid deviation
from the plan

Was the group affiliation of the participants kept secret in an adequate way during the study,

for the participants?

for the personnel?

TAKE NOTE! Blinding can vary from one outcome to another within the same study (both
whether blinding was done, and if lack of blinding constitutes a risk of bias).



Why is blinding important?

If the participants know which treatment they’re receiving, that can in itself affect the result (e.g. due to 

expectations)

Knowing which treatment has been given can also affect the assessment of outcomes, by the participant

him-/herself, or others who assess the treatment result (will return to that)
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Missing data

Were missing data managed in a satisfactory way
(participants who didn’t meet or dropped out)?

If data were not included in the analyses (exclusion
of participants), was a good reason given?

«Intention to treat» (ITT) is a key concept…
Optimal ITT, outcomes are assessed on all participants, and all are included in all analyses

TAKE NOTE! The degree of incomplete follow up may vary from one outcome to 
another



Why is incomplete follow up a potential
problem?

The fate of participants who dropped out or who were excluded during the course of the study, may have 

an impact on the results – if they had been included in the analysis (e.g. did they drop out because they

fell ill?)



Risk ratio
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Outcome measurement

Were those who assessed outcomes unaware of allocation?
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Selective reporting

Are there no signs of selective reporting of results?



Why is it important to assess the risk of selective
reporting?

It’s been shown that researchers often choose to report only some of their findings – typically «positive» 

results

This leads to bias in systematic reviews, since usually only results that are reported are included

I.e. we risk being fooled if we only see the «positive» results
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RoB-assessmen entails two steps

1. Figure out how the study was conducted (what did they do – what happened?)

2. Decide for yourselves whether this entails low, high or unclear risk of bias


