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Where/when to undertake critical appraisal?

…if you are undertaking a 
Systematic review or 
Meta-analysis, critical appraisal 
is mandatory
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Where/when to undertake critical appraisal?

Mandatory for quantitative syntheses

- Narrative
- Quantitative (meta-analysis)

- Only narrative / 
descriptive

Source: Haddaway et al. 2020. Campbell Systematic Reviews. https://doi.org/10.1002/cl2.1129

https://doi.org/10.1002/cl2.1129
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Where/when to undertake critical appraisal?

Mandatory for quantitative syntheses

Source: Haddaway et al. 2020. Campbell Systematic Reviews. https://doi.org/10.1002/cl2.1129

• Critical appraisal is carried out after the various screening stages: on the final corpus.

✔ We now know all the articles that deal with the given question (PICO/PECO).

• Critical appraisal focuses on the quality validity of the studies.
 

• Critical appraisal is generally carried out on studies/study units (prior breakdown of “articles” ==> “study units”).

✔ It is possible to group together several studies from the same publication if their experimental protocol is 
the same

https://doi.org/10.1002/cl2.1129
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Why do a critical appraisal?

• Key founding point 1:

True replications of an original observation or experiment are uncommon in the scientific literature. This is 
largely because research funding structures and publication incentives favour novel contributions over 
efforts to verify existing findings.

• Key founding point 2:

Conducting “perfect" methodologically flawless research is almost non-existent, due to constraints on time 
and resources — a challenge that becomes even more pronounced in fieldwork, where conditions cannot 
be controlled as they can in a lab.

Founding principles
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Why do a critical appraisal?

Outcome1 Outcome2

Increase 28.9
Increase 4.63
No effect 2
Increase 11.41
Increase 16.07
Increase 26.84

Included 
studies

All eligible record

Quantitative extraction
Extract values

Critical appraisal
Assessment of risk of bias
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Why do a critical appraisal?

Interpretating forest plots

Source: adapted from Livoreil, B. IRN Wan@bi - Atelier2023
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Why do a critical appraisal?

Interpretating forest plots

Source: adapted from Livoreil, B. IRN Wan@bi - Atelier2023
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Why do a critical appraisal?

Founding principles

Study Critical
appraisal

Selection biases within primary 
studies

All eligible subjects objectively included?

Confounding biases within 
primary studies

Factors may influence outcomes?

Methodological rigor & 
measurement bias
Sampling, analysis, controls

Reporting biases
Selective reporting of study findings, Clear, 

reproducible?
…all of which can have an effect on the 
« quality » of recorded/measured values 
(data)
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Why do a critical appraisal?

Random vs systematic error in primary studies

• Random error = imprecise (false) measurement/observation due to an 
accident (chance) or a temporary defect. Unintentional. 

If measures are repeated, a good chance that it will not be reproduced.

Source: Frampton, et al. 2022. Environ Evid. https://doi.org/10.1186/s13750-022-00264-0
              Konno et al. 2024. Environ Evid. https://doi.org/10.1186/s13750-024-00324-7 

Bias = systematic error. It is not erased by repetition and distorts reality. It can 
sometimes be “voluntary”.

If systematic error is known but not controlled. Leading to an incorrect answer.

https://doi.org/10.1186/s13750-022-00264-0
https://doi.org/10.1186/s13750-024-00324-7
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Why do a critical appraisal?

Recurring problems

Cherry picking Biased synthesis

Bias = is that number actually correct? It's driven by things 
like confounding factors, selection bias, measurement error, 
or flawed methodology.
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An example of a biased synthesis

https://www.science.org/doi/10.1126/science.abd8947 

- No attempt was made to weight studies
- Confounding factors

- geographic location, 
- anthropogenic impact (including farming methods and pesticide use), 
- protected status 

https://www.science.org/doi/10.1126/science.abd8947
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The dartboard analogy

• This is what makes it dangerous in evidence synthesis: most meta-analyses use inverse-variance weighting, meaning more precise 
studies get more weight in the pooled estimate — precision, not validity, drives influence. If a biased study happens to also be large 
and precise, it can dominate the pooled result and drag the whole synthesis toward its systematic error, while genuinely rigorous but 
smaller studies get diluted.

Source: Frampton, et al. 2022. Environ Evid. https://doi.org/10.1186/s13750-022-00264-0

https://doi.org/10.1186/s13750-022-00264-0
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FAIR principles

Focused: select appropriate and specific validity constructs (i.e. 
internal validity or external validity).

Extensive: capture all aspects of the validity construct (i.e. if the 
construct is internal validity, all the different types of bias that could 
arise in a given study design must be identified and assessed).

Applied: inform the data synthesis step of the Systematic review or 
Meta-analysis in an appropriate way.

Transparent: maximise objectivity and clarity.
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Applying FAIR

Vs. Intervention and control (C-I) 
sites are identical except variable 
of interest

Langridge et al. 2023. Biological Conservation. https://doi.org/10.1016/j.biocon.2023.110296

Site type
Gross successional stages
Sampling design / comparator

Focused

https://doi.org/10.1016/j.biocon.2023.110296
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Applying FAIR

Langridge et al. 2023. Biological Conservation. https://doi.org/10.1016/j.biocon.2023.110296

Site type

Bátori et al. 2023 Annals of Forest Science.

South vs North North unmanaged vs north managed

South unmanaged vs south managed

Principle:

Yang et al. 2020. Scientific reports.

woody species

Extensive

Topography

https://doi.org/10.1016/j.biocon.2023.110296
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Applying FAIR

Hilmers et al. 2018. Journal of Applied Ecology. https://doi.org/10.1111/1365-2664.13238

G, gap; R, regeneration; E, establishment; EO, early optimum; MO, mid-optimum; LO, late optimum; P, plenter; T, terminal; D, decay

Successional stages

https://doi.org/10.1111/1365-2664.13238
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Applying FAIR

EO managed vs EO unmanaged

Sampling design / comparator
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CEE critical appraisal tool
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Scope of tool
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Assumptions of the tool

✔ The tool does not assume that study types are biased.
✔ The tool does not assume the differences in study design alone 

affect precision. 
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Organisational Schema for errors

Structural error: bias relating to measurement of 
intervention, exposure or outcome, and bias relating to 
exchangeability. 

Exchangeability refers to independence between the 
outcome and the observed intervention.
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Risk of bias judgement

Three levels:

∙ Low risk of bias (Low)

∙ Medium risk of bias (Med)

∙ High risk of bias (High)

Within Individual Criteria
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Risk of bias classes

Summary

1. Bias due to confounding factors “Risk of confounding biases” in the CEE tool. One or more 
uncontrolled variables (confounders) that influence both the 
exposure and the outcome. 

2. Bias in selection of 
subjects/areas into the study

“Risk of post-intervention/exposure selection biases” in the CEE tool. 
When eligible subjects are excluded in a way that leads to a false 
association between the exposure and outcome.

2a. Bias due to missing data 
(attrition bias)

Bias due to missing data can be considered as a type of selection 
bias. When follow-up data of subjects that are initially included in the 
study are not fully available for inclusion in the analysis. Thus, an 
imbalance in the amount of missing data between the 
exposure/intervention and comparator groups.

3. Bias due to misclassification of 
the exposure

“Risk of misclassified comparison biases”. Misclassification or 
mismeasurement of the exposure and/or comparator leads to a 
misrepresentation of the association between the exposure and the 
outcome (also known as measurement bias or information bias).

4. Bias due to deviation from the 
planned exposure (intervention) in 
experimental studies

“Risk of performance biases”. Alteration of the planned exposure or 
comparator treatment procedure(s) of interest after the start of the 
exposure.

Source: Frampton, et al. 2022. Environ Evid. https://doi.org/10.1186/s13750-022-00264-0
              Konno et al. 2024. Environ Evid. https://doi.org/10.1186/s13750-024-00324-7 

https://doi.org/10.1186/s13750-022-00264-0
https://doi.org/10.1186/s13750-024-00324-7
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Risk of bias classes

Summary

5. Bias in measurement 
of outcomes

“Risk of detection biases”. Systematic differences in measurements of 
outcomes. Systematic errors in measurement of outcomes may occur if 
outcome data are determined differently between the exposure and comparator 
groups. This could be intentional (e.g. influence of desire to obtain a certain 
direction of effect) or unintentional (e.g. due to cognitive bias or human errors).

6. Bias in selection of the 
reported results

“Risk of outcome reporting biases”. Selective reporting of study findings. 
Due to (i) presentation of selected findings from multiple measurements; (ii) 
presentation of results for selected subgroups or subpopulations of the planned 
analysis population; and (iii) presentation of selective findings from multiple 
analyses.

7. Bias due to an 
inappropriate statistical 
analysis approach

“Risk of outcome assessment biases”. Errors in statistical methods applied in the 
primary studies. Areas to check: 

(i) errors in applied descriptive statistics (e.g. miscalculation of sample sizes, 
means, or variances, including pseudoreplication); 

(ii) errors in applied inferential statistics (including flawed null hypothesis testing, 
estimation, or coding); 

(iii)  use of inappropriate statistical tests or violation of assumptions required by 
tests (e.g. criteria for normality and equal variances are not satisfied)



27

Risk of confounding biases (CEE tool)
Criterion 1

Risk of Confounding Biases

Understand the effect of salomon denisty on their survival? 

Presence of predators 🡪 affect rate of survival (O) thus density (I/E).
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Risk of confounding biases (CEE tool)
Criterion 1

Risk of Confounding Biases
Need to understand 

variability

e.g. morphological 
differences (covariate) 
may explain the effect

Stratified sampling
Divided into 

sub-populations
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Risk of confounding biases (CEE tool)
Criterion 1

Questions already developped by 
leading experts
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Tool template ready to go

Source: Konno K, Livoreil B, Pullin AS. 2021. Collaboration for Environmental Evidence Critical Appraisal Tool version 0.3. 
https://environmentalevidence.org/cee-critical-appraisal-tool/ 

https://environmentalevidence.org/cee-critical-appraisal-tool/
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Other available tools at the ready

https://methods.cochrane.org/bias/resource
s/rob-2-revised-cochrane-risk-bias-tool-rand
omized-trials 

https://casp-uk.net/casp-tools-checklists/ 
https://jbi.global/critical-appraisal-tools 

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://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://casp-uk.net/casp-tools-checklists/
https://jbi.global/critical-appraisal-tools
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MESSAGES CLÉS
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It must be carried out if you are undertaking a 
quantitative synthesis : No excuses!

Be FAIR

Choose the right tool, there are many available ranging 
from checklist-style tools to in-depth appraisal

Anticipate the time needed to undertake critical 
appraisal, adapt your project objectives accordingly


