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Entrance Patterns and Epistemic Impact of Artificial Intelligence in Medicine

Context: In the history of science, several technical and/or methodological
paradigms have been able to generate cascades of scientific innovations in
apparently disconnected disciplines: it is the case, for example, of the infroduction
of calculus in mathematics, at the middle of the 17th century, that allowed to
formulate the fundamental laws of mechanics or the developments in
electromagnetism at the beginning of the 20th century. More recently, it is also the
case for Artificial Intelligence (Al). Al has experienced an extremely rapid growth in
terms of publications. Al research technology is getting outside its traditional
academic framework, impacting other independent research fields.

Objectives: This project aims to analyze the penetration patterns of artificial
intelligence, as a new epistemic approach, in the medical field. It focuses on three
separated case studies: neurology, a discipline in which medical imaging plays a
central role; cardiology that has an important tradition in time series analysis ; and
finally epidemiology, a domain traditionally open to interdisciplinary
“contaminations”.

Methods: The project will be conducted with a computational social science
approach [1] based on the interplay between quantitative scientometric analysis
and qualitative field work in medical research unit. The project requires database
analysis but also interviews with researchers, at different stages of their career, in
three Sorbonne institutes or research units:

. Institut du Cerveau et de la Moelle épiniére

. Unité de recherche sur les maladies cardiovasculaires, le métabolisme et la
nutrition (UMRS 1166)

. Institut Pierre Louis D'épidemiologie Et Santé Publique (UMRS 1136)

Different publication metadata sources will be mobilized for the project. In particular
the PubMed APIs will be used to extract the information on all the publications, in
the last 10 years. A list of keywords related to Al will be created from the Wikipedia
glossary pages, in order to identify the papers using Al tools. This list will be extended
and validated trough experts’ interviews. Further information on the citation patterns
of the papers using Al will be retrieved using the Scopus APIs.

Project development: The first part of the project will be focused on the entrance
patterns of Al in the selected case studies with a top-down approach going from a
general observation of the propagation phenomenon to the in-dept analysis of the
most important Al tools for each case study. The most important Al tools, for the
disciplines, will be, on one side, extracted from the publication patterns, and on the
other side, identified by a first contact survey distributed in the concerned
laboratory. Within a general science study framework [2, 3, 4], we will first analyze
the spreading mechanisms of Al-related innovations in neuroscience, cardiology
and epidemiology, focusing on the role of collaborative structures [5] and of status-
related mechanisms [6] on these dynamics. Secondly, with a sociologically
informed approach, mixing text mining techniques and qualitative information from
the field work, we will compare the different areas in terms of the internal



phylogenetic patterns [7,8] of Al, to understand which subdomains of Al have been
mobilized in each domain. At the same time a first survey will be distributed among
the researchers of the selected labs and institutes, to know more about their Al tools
and which ones are mostly used by their collaborators. This survey will allow to
validate and eventually re-interpret the scientometric analysis.

The second part of the project will focus on the impact of Al methods on the internal
structure of the case study disciplines. Interviews will be conducted with researchers
to understand how these new methods are challenging their preexisting practices.
We will select researchers at different stages of their careers, to get possibly different
feedbacks on the perception of the new methodologies. Going back to the
metadata analysis driven by the expertise collected on the fieldwork, we will
analyze if, thanks to Al methodologies, new research strands start to develop or
restart from “sleeping beauties”[?] . We will analyze how these eventual strands
enter in competition with the pre-existing ones [10] developing controversial
scientific patterns. Analyzing, in parallel to the academic publications’ repository,
the patents delivered in the last years, we will evaluate the interplay between the
technical and the scientific innovation, generated by Al based methodologies in
the selected domains of medicine.

Institutional aspect and doctoral student profile: This project will be conducted
under the supervision of Michel Dubois, CNRS Senior Research Fellow, director of the
Gemass (UMR8598) and former Deputy director of the interdisciplinary research unit,
Epigenetics, Data and Politics (EpiDaPo, UMI 2006). Michel Dubois is a sociologist of
science and technology involved in multidisciplinary research projects. The doctoral
student will also work closely with Floriana Gargiulo, Gemass researcher specialized
in data mining and social network analysis [11, 12]. For the position, we will look for a
doctoral student with a good computational background, above all concerning
data extraction and large-scale network analysis. The PhD will be in sociology and
therefore the candidate should be willing to be trained at the interface between
qualitative and quantitative approaches.
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