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user-generated content 



twitter.github.io/interactive/sotu2015 

temporal context 



P. Butler 

geographic context 



social context 



digital traces 

social media users as “sensors” 
real-time streams 
geo-referenced information 
social network context 
machine processable textual content 
high penetration, good population coverage 
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• influenza prevalence 
• outbreak investigation 
• obesity prevalence 
• heart disease mortality 
• adverse effects of HIV drug treatment 
• spatio-temporal allergy patterns 
• vaccination coverage 
• mental health 
• food poisoning 
• Web-based patient communities 

use cases 



A.C. Nagel et al., 
The Complex Relationship of Realspace Events and Messages in Cyberspace: 
Case Study of Influenza and Pertussis Using Tweets 
J Med Internet Res 15(10), e237 (2013) 

influenza prevalence vs Twitter-based 
indicators 



zikatracking.org 





www.healthmap.org 



participatory surveillance 





citizen as (flu) sensors 



EU-wide participatory surveillance 

influenzanet.eu 
D. Paolotti et al., 
Clinical Microbiology and Infection, 20(1), 17 (2014) 



R. Chunara et al., PLoS ONE 8(4): e61373 (2013) 



obesity interest in activity  

Disease Control and Prevention’s Behavioral 
Risk Factor Surveillance System (BRFSS) 

+ 
Selected Metropolitan/Micropolitan Area 

Risk Trends (SMART) 

Facebook likes 
on pages in the categories 

“health and wellness”, 
“outdoor fitness activities”, 

“television” 



obesity prevalence vs Facebook-based indicators 

USA USA 

NYC NYC 



J.C. Eichstaedt et al., Psychological Science 26(2), 159-169 (2015) 



M. De Choudhury et al., Proc. SIGCHI 2013 



ARC symptoms & antihistamine drugs 
mentions 



ARC symptoms & antihistamine drugs 
mentions 

F. Gesualdo et al., PLoS ONE 10(7): e0133706 (2015) 

ARC tweets 

antihistamine tweets 

pollen count “[…] the findings seem to indicate that the 
spring pollens (grass and tree pollens) are 
more associated with antihistamine use than 
ragweed. If so, the common wisdom that 
weeds are the major responsible of 
allergic rhinitis in the US should be 
reconsidered.” 



allergy patterns in the US 

M.J. Paul and M. Dredze 
You Are What You Tweet: Analyzing Twitter for Public Health 

Proc. AAAI 5th Int. Conf. on Weblogs and Social Media (ICWSM11) 



Adverse Effects of HIV Drug Treatment 

C. Adrover et al., JMIR Public Health Surveill 2015;1(2):e7 



Adverse Effects of HIV Drug Treatment 



Adverse Effects of HIV Drug Treatment 

C. Adrover et al., JMIR Public Health Surveill 2015;1(2):e7 

“[…] we found a surprisingly large 
proportion of reports of drug toxicity, a 
high level of precision on drug-specific 
effects, and a general negative 
perception of treatment. We believe that 
monitoring of social media will be 
informative for the field, and broadly 
applicable to the surveillance of other 
therapies with long duration of use, 
even for those targeted at diseases that 
are associated with considerable 
stigma.” 





Twitter sentiment vs vaccination coverage 

M. Salathé, PLoS Comput. Biol. 7(10), e1002199 (2011) 



Web-based 
patient communities 



www.patientslikeme.com 



“[…] The company’s drug safety initiatives began in 2008 with a pilot program 
that allowed patients living with Multiple Sclerosis (MS) to report adverse events 
directly to the FDA. One year later the company launched the first drug safety 
platform on social media, enabling industry partners to meet their regulatory 
obligations. In all, PatientsLikeMe has collected more than 110,000 adverse 
event reports on 1,000 different medications, data that the FDA will now be able 
to access and analyze as a supplement to traditional sources […]” 
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