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A commentary by Stefania Papatheodorou provided an over-
view and guidance about umbrella reviews and why they 
are needed [1]. We would like to compliment the author for 
providing this short “manual” for conducting an umbrella 
review.

We read with great interest the commentary, however we 
have major concerns regarding the grading of the certainty 
of evidence. Papatheodorou recommended for umbrella 
reviews to classify the certainty of evidence in four cate-
gories (definite association, suggestive (possible) associa-
tion, no association or inconclusive association (insufficient 
evidence)) according to the following criteria: the p value 
(statistical significance; p < 0.000001), number of cases (cut-
off by 1000 cases), the p-value of the largest component 
study (p < 0.05), 95% prediction intervals (excluding the 
null value), absence of large heterogeneity  (I2 < 50%), no 
evidence of small study effects (p > 0.1), and no evidence of 
excessive significance (p > 0.1). The author highly recom-
mended to use the criteria to ensure objectivity and standard-
ized classification across umbrella reviews. But so far, there 
is no consensus that these criteria are the method of choice. 
Most of these criteria are categorized according to arbitrary 
cut-offs. For example, the p-value is not a good option to 
evaluate the clinical relevance of the findings from a study 
[2]. Moreover, using the arbitrary cut-off values for  I2 has 
been criticised because it does not present an adequate meas-
ure of heterogeneity between studies [3]. Additionally, the 
95% prediction interval (PI) is the range in which the true 
effect size of a future study will lie with 95% certainty. Thus, 

it provides information on heterogeneity, but should not be 
misused to interpret an association as “statistical significant” 
(defined as exclusion of the null value) [3]. We believe that 
applying these criteria can lead to misclassification of the 
evidence class. Moreover, we are surprised that the author 
concluded that “umbrella reviews have the potential to 
provide the highest quality of evidence, if conducted and 
interpreted properly”, but did not refer to the study design 
and quality/risk of bias of the primary studies included in 
meta-analyses.

In this context, there is a well-established tool available 
that consider these latter factors. The GRADE (Grading of 
Recommendations, Assessment, Development and Evalua-
tions) working group has developed a systematic, sensible 
and transparent approach to grade the certainty of evidence 
and its strength of recommendations, which are adopted 
from considerations arising from the Bradford Hill criteria 
for causation [4]. There is an overlap to the recommended 
criteria by Papatheodorou, but GRADE implements addi-
tional important issues for evaluating the certainty of the 
evidence. Although GRADE includes some subjective deci-
sions, this tool considers more criteria to evaluate the grad-
ing of the evidence [4]. The following criteria are included 
in the GRADE tool:

• the risk of bias in the studies accounting for limitations in 
the study design and methods, by applying the Cochrane 
tools e.g. the revised Cochrane risk-of-bias tool for ran-
domized trials (RoB 2) [5], or the Risk Of Bias In Non-
randomized Studies of Interventions (ROBINS-I) [6],

• Inconsistency between study results (heterogeneity),
• Indirectness: Considers the applicability of the single 

study to the study question of interest with respect to 
the participants, intervention, comparator and outcome 
(PICO),

• Imprecision: Precision of the overall effect estimate con-
sidering the 95% confidence interval as well as total sam-
ple size,
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• Small study effect (publication bias),
• Other: Large effect size, dose-response association, 

absence of confounding.

While the first five categories might be possible reasons for 
a down grading, the last category may lead to rating up of 
the certainty of evidence.

The main challenge of the GRADE tool might be the eval-
uation of risk of bias from the primary studies included in 
the meta-analysis, by using the tools suggested by Cochrane 
[5, 6]. So far, especially for non-randomized intervention 
and observational studies, this information is rarely available 
in the published meta-analyses. Thus, a lot of work has to be 
done, which requires a level of epidemiological knowledge 
of the authors [7].

In conclusion, umbrella reviews provide a comprehensive 
overview of a specific research topic and are very helpful 
tools to evaluate the certainty of evidence. These systematic 
overviews are helpful for the translation of research findings 
into recommendations, and also for identifying new research 
directions. We agree that for comparability, standardized 
procedures, especially regarding the evaluation of the cer-
tainty of evidence, are needed. However, the reliance solely 
on “statistical significance” (expressed mainly as p-values) 
should not be the way forward, and further aspects such as 
the risk of bias need to be considered to judge the certainty 
of evidence.
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