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Algorithmic text mining of the entire biomedical literatiure
Prevalence of P-values and P<0.05: 96% of the biomedical 

literature claims significant results

Chavalarias, Wallach, Li, Ioannidis, JAMA 2016



Szucs and Ioannidis, PLoS Biology 2017

Most studies are very small





Power in 130 economics topics (>10,000 studies with 
>70,000 effect estimates) 

Ioannidis, Stanley, Doucouliagos, Economic Journal 2017



Big Data, Big Noise, Big Error

Khoury, Ioannidis, Science 2014



Bird’s eye views of bias across 
scientific domains
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Inadequate or unclear allocation concealment (versus adequate)
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Lack of double blinding or unclear double blinding (versus double blind)

Meta-meta-
epidemiology
Association of 

effects with 
reported 
quality



Large scale 
assessments of 
the scientific 

workforce

e.g. 
Covidization of 

research

720,000 authors 
publishing on 
COVID-19



Hardwicke, 
Ioannidis 2018

Enhancing data sharing: Data Arks







Naudet et al, BMJ 2018

46% retrieval rate for raw data of 
randomized trials under full data 

sharing policy













Re-engineering the reward system

Ioannidis and 
Khoury, JAMA 2014







Concluding comments
• The availability of 200 million scholarly articles, 

large numbers of systematic reviews and meta-
analyses and an increasing amount of raw data 
allows the conduct of empirical research on 
research

• Transparency and reproducibility and use of 
optimal methods and research practices varies 
widely across fields and scientific applications

• There is plenty of room for improvement
• Reward system incentives may be key in 

improving what really matters


	 Strategic Council for Research Excellence, Integrity and Trust
	Publications sharing data, PubMed Central 1990-2020
	Publications having a registered protocol, PubMed Central 1990-2020
	Algorithmic text mining of the entire biomedical literatiure�Prevalence of P-values and P<0.05: 96% of the biomedical literature claims significant results
	Most studies are very small
	Slide Number 6
	Power in 130 economics topics (>10,000 studies with >70,000 effect estimates) 
	Big Data, Big Noise, Big Error
	Bird’s eye views of bias across scientific domains
	Slide Number 10
	Meta-meta-epidemiology�Association of effects with reported quality
	�Large scale assessments of the scientific workforce��e.g. Covidization of research��720,000 authors publishing on COVID-19��(Ioannidis et al, Royal Society Open Science 2021)�
	Enhancing data sharing: Data Arks
	Slide Number 14
	Slide Number 15
	46% retrieval rate for raw data of randomized trials under full data sharing policy
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Re-engineering the reward system
	Slide Number 23
	Slide Number 24
	Concluding comments

