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Current work

• Social media and health
‒ IA4DrugUsers : Artificial Intelligence for personalizing the prevention measures for drug 

users.
‒ Reactions on Social Networks to the HCQ treatment during the first wave of Covid-19 in 

France.
‒ DeciTrusNET (H2020 MSCA-IF) 2017-2020 : Trust based Decision Support System for Social 

Networks with Uncertain Knowledge”
• Artificial Intelligence methodologies applied to clinical and medical-administrative databases

‒ IA4Elderly : Assisting elderly cancer care management by artificial intelligence methods 
applied to clinical and medical administrative databases.

‒ VICAN-IA : Assessing quality of life after breast cancer treatment with artificial intelligence 
methodologies.
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Social media use in 2021

4



Infodemiology & Infodemics

• Infodemiology : The science of distribution 
and determinants of information in an 
electronic medium, specifically the Internet, 
or in a population with the ultimate aim to 
inform public health and public policy. 
(Gunter Eysenbach 2002)

• Infodemics : a combination of information 
and epidemic, refers to a fast and 
widespread dissemination of both accurate 
and inaccurate information about an 
epidemic. (WHO) 
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Opportunities

Social networks as a source of information
‒ Social media has a crutial role in people’s perception of disease exposure, resultant

decision making and risk behaviours.
‒ “Behavioural insights are valuable to inform the planning of appropriate pandemic response 

measures”. (Hans Kluge (2020), WHO Regional Director for Europe)
‒ Information on public awareness, opinions, attitudes and beliefs, relevant to intentions and 

eventual behaviours.
• Real time communication :

‒ Shorter messages have been found effective for promoting peoples health specifically in 
vaccinations campaigns. 

‒ Twitter fast to propagate evidence based knowledge on health.
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Research Team 

- Sesstim QUANTIM (AMU)

- Sesstim SANTERCOM (AMU)

- Laboratoire de Psychologie social (AMU)

- psychoactif.org
- >1 million users ;
- 3 millions visited page/month;
- Between 200 et 400 messages

posted/day



Motivation

La lutte contre les drogues et les conduites addictives ne peut pas se passer de l'apport de l'e-
Santé.[…]

L'e-Santé est susceptible d'apporter une amélioration du service médical rendu dans la prévention, le 
repérage, le diagnostic et le traitement des addictions.[…]

L’e-Santé peut désormais être considéré comme indispensable dans le cadre de la lutte contre les 
drogues et les conduites addictives, pour la prévention et pour la réduction significative du « 
treatment gap », qui laisse actuellement un grand nombre de patients sans prise en charge. […]”
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*Thierry, M., & Reynaud, M. (2019). E-santé et addictions: la révolution de l’e-santé pour la prévention, le 
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IA4DU Goal 

• “Peer to peer” knowledge sharing, is recognized as a relevant source of information for PWUD but
also for implementing public health interventions. While many prevention services exist, including
those accessible on the web, few PWUD benefit from them.

• The goal of this project is to use AI methodologies to develop a recommender system that
promotes the sharing of knowledge and personalized information between DU communities on the
largest French speaking PWUD online community www. psychoactive.org.
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Methodology

• WP1 Analysis of profiles and sub-communities of the psychoactif.org community website (M1-
M11)

‒ Create a profile from textual information in posts
‒ Identify the main subcommunities

• WP2 IA based recommendation system to provide the users with personalized information (M12-
M24)

‒ Content based filtering
‒ Collaborative filtering

• WP3 Implementation and validation

12



Challenge
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Résultats attendus

• New personalized information sharing system based on artificial intelligence for the reduction and 
prevention of risks for drug users.

• Better understanding the characteristics of recreational PWUDs (which constitute a population 
difficult to reach), and the different sub-communities of users to guide prevention policies.

• This methodology could be generalized to other virtual communities of users to deal with other 
health issues.
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Motivation

• 11 february, publication : Colson, P., Rolain, J.-M., Raoult, D. Chloroquine for the 2019 novel 
coronavirus SARS-CoV-2. Int. J. Antimicrob. Agents. 2020;55(3). 

• 12 february, declaration of the academic Caixan that chloroquine has good antiviral capacities
against CoVid19 evaluated in vitro

• 20 mars,  publication:  Gautret P, Lagier JC, Parola P, Hoang VT, Meddeb L, Mailhe M, Doudier B, 
Courjon J, Giordanengo V, Vieira VE, Dupont HT, Honoré S, Colson P, Chabrière E, La Scola B, 
Rolain JM, Brouqui P, Raoult D. Hydroxychloroquine and azithromycin as a treatment of COVID-19: 
results of an open-label non-randomized clinical trial. Int J Antimicrob Agents. 2020 Mar 20 (pré-
print IHU 17 mars 2020).

‒ Despite its small sample size our survey shows that hydroxychloroquine treatment is 
significantly associated with viral load reduction/disappearance in COVID-19 patients and its 
effect is reinforced by azithromycin. 
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Objectif

• Analysis of the controverse generated by the utilisation of the HCQ as 
a treatment against CoVID-19 in the social networks.

‒ Who is talking? à Influencers
‒ Who are they talking with? à Community detection
‒ What are they talking about?
‒ Temporal evolution 
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The data

Period (30/01/2020 – 20/06/2020)
Language : French exclusively

1. Main evenements in the actuality in relation with the HCQ treatment for CoVID-19 (scientifical
articles, news, newspapers, youtube videos …)

2. Tweets (Twiter API)
3. Facebook (via CrowdTaggle), posts
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Twitter Query

• Query :

19

Chloroquine OR Hydroxychloroquine OR Plaquenil OR HCQ 
OR 
(raoult AND
(etude OR étude OR médicament OR medicament OR produit OR molécule OR molecule
OR protocole OR remède OR remede OR prescrire OR prescrit OR prescription OR chloro
OR essai OR palu OR secondaire OR nivaquine OR bitherapie OR bithérapie))

Pages publiques ayant 100k+ Likes ou Followers
Groupes public ayant 2000+ membres

> 3M tweets ~ 86 000 posts



Twitter : Twitter data

User’s profile Data comming from tweets

• Description (optional)
• Creation date
• Name
• Numbers of follower

• Text
• Date
• Hastags
• Mentions (ex : @raoult_didier)
• Number of retweets
• URL
• Original author (RT)



Analyses carried out to the Twitter dataset

1. Quantitative analysis of the number of Tweets and RT
‒ Periods

2. Morphological analysis of the RT network
‒ Identify the main actors
‒ Community detection and evolution

3. Content analysis
‒ Identification of most viral tweets
‒ Key-word analysis
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Results : Analysis quantitative
• 2.710.261 RTs

• 772.066 Original Tweets

• 169.776 users involved



P1 : 30/01/2020 to 23/02/2020 

P5: 11/04/2020 to 20/05/2020 

P2: 24/02/2020 to 14/03/2020 P3: 21/03/2020 to 2/04/2020 P4: 03/04/2020 to 10/04/2020

P6: 21/05/2020 to 27/05/2020 P7: 28/05/2020 to 06/06/2020 P8: 07/06/2020 to 20/06/2020 



Results : Users per community and per period
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Results : Community evolutions along the different
periods



Results = Users Profile Period 3
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Results : Most viral tweets



Most viral Tweets 
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Text Author InteractionPeriod
Dans le cadre de l'urgence sanitaire, l'hydroxychloroquine peut être prescrite en traitement du COVID-19. Merci à pour son écoute.

raoult_didier 67544P3
Je suis né à Dakar, j'ai toujours entretenu un lien avec l'Afrique.
Merci à Cheikh Sokhna et Idir Bitam qui dirigent des laboratoires intégrés à l'IHU, au Sénégal et en Algérie, et aux Prof. Mboup et 
Muyembe qui font partie de notre conseil scientifique.   raoult_didier 55195P5
Merci de préciser que cela se passe en Arizona(USA) et que le mec a avalé un produi d'entretien pour aquarium à base de 
chloroquine....

D_French_Gu
nner 44846P3

1003 patients traités à l' avec le protocole hydroxychloroquine-azithromycine. 
Notre priorité est de guérir les patients diagnostiqués positifs au COVID-19. 
Merci aux équipes de diagnostic et de soin qui se mobilisent jour et nuit.
#SFMP

raoult_didier 43626P3
Plusieurs Etats ont d'ores et déjà intégré l'hydroxychloroquine ou la chloroquine dans leurs recommandations thérapeutiques pour le 
traitement du Covid-19 dès la détection des symptômes du virus. raoult_didier 36657P3
Je ne suis évidemment pas concerné par les menaces de l' Je m'inscris dans le cadre du décret du 25/03. Les doses d'HCQ prescrites à 
l'IHU sont des doses habituelles, administrées sous surveillance. L'AZ est le traitement de référence des infections respiratoires. raoult_didier 29938P5
Nouveaux résultats de l'IHU Méditerranée Infection : 80 patients traités par une association hydroxychloroquine/azithromycine.

raoult_didier 27581P3
Les vaccins : testés pendant de décennies. Des maladies éradiquées. 

Les français : c'est dangereux il ya de l'amiante dedans selon mon cousin. 

La chloroquine pour le covid : pas sûr que ça fonctionne. En attente d'autres essais.

Les français : se l'injectent par voie rectale Louis_Ernes 26494P3
Nous nous posons des questions sur l'existence de l'entreprise Surgisphere, en charge de la collecte des données du Lancet. A notre 
connaissance, beaucoup de démentis mais pas un seul témoignage, ni d'un hôpital partenaire, ni d'un médecin ayant fourni des 
données sur l'étude. raoult_didier 26403P7
Utilisation de l'hydroxychloroquine/chloroquine dans le monde.



Results = Key words period 3

33



Conclusion and future work

• The HCQ controverse has atracted the attention of 200k french 
spearker
• We have identified two main comunities and their main profiles
• We have identified the most viral tweets and the most influential

actors.
• Perspectives : 

‒ Content analysis using NLP, sentiment analysis and topic modeling
‒ Application of the develop methodologie to others health problems in social 

networks.
‒ Extension de cette methodology to others public health controversys.
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Thanks for your attention
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