
TITLE: Is scientific evidence mainly flawed? The need to assess credibility of scientific evi-
dence with meta-research 

ABSTRACT: 

 Background. Growing evidence suggests that a vast portion of published scientific evidence, 
including and in particular in the medical evidence, is flawed(Ioannidis, 2018). Major concerns 
have been raised on the quality, reproducibility, and ultimately validity of results coming from orig-
inal studies. For example, among several putative risk factors for psychosis (Radua, 2018) or bipo-
lar disorder (Bortolato, 2018), only few survived a comprehensive and quantitative assessment of 
credibility of evidence.  

 Many factors play a role in the emerging skepticism on scientific evidence from individual 
original studies, including but not limited to p value threshold, multiple comparisons correction, 
study design, calculation of needed sample size, number of events of interest, definitions of expo-
sure and outcome, definitons of the intervention and the control group.  

 Meta-analysis account, or at least try to account for such heterogeneity present in literature 
of individual studies. However, similarly to what happens for original studies, even meta-analyses 
have shown poor quality, and large inconsistencies in terms of quantitative results, and ultimately in 
derived recommendations. For example, is has been shown that a huge number of meta-analyses is 
increasingly being published, however with often contrasting results on the very same topic. 

 In this context, meta-analyses have started to be assessed as original studies are, by means of 
umbrella reviews. Umbrella reviews provide a quantitative grading of credibility of evidence de-
rived from available meta-analyses of interventions, or observational studies. 

 Finally, emerging statistical and methodological approaches are being applied and new grad-
ing frameworks are being developed to highlight which portion of evidence can be trusted, and via-
ble solutions to improve quality of research need to be proposed. 

 The PhD project in meta-research aims to extensively to assess the credibility of evidence in 
neurosciences, by means of meta-analyses, umbrella reviews, novel approaches to detect areas that 
need to be improved in research methodology, as well as to propose novel approaches to fill the gap 
in evidence credibility. 
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