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Digital Epidemiology: new data streams

"Got my flu shot this morning and 
now my throat is sore."

"Stomach flu & normal flu in the 
same month. I'm officially a 

germaphobe."

"My weight: 170.1 lb. 10.1 lb to go. 
#raceweight @Withings scale auto-

tweets my weight once a week http://
withings.com"

"Such an upset stomach today. I hope 
it's just a bug and not the Truvada."

Text 
Images 
Videos 

Sounds 
Location 

Biological data 
etc.

http://withings.com


From Personalized Health…

“The 
patient  

will 
see  
you 

now”

• my DNA 
• my *omics data 
• my location data 
• my activity data (heart rate, 

etc.) 
• my lab tests 
• my drugs, side effects 
• how I slept 
• how I feel 
• my health history 
• etc.

 
shared 

via mobile 
apps

 



…To Truly Global Health

shared 
via mobile 

apps



https://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2015.pdf

Mobile broadband

https://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2015.pdf
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Mobile broadband

https://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2015.pdf


http://ben-evans.com/benedictevans/?tag=Presentations

More time spent on mobile apps  
than all of web

http://ben-evans.com/benedictevans/?tag=Presentations


Mobile phone & smart phone revolutions 
dwarf the PC revolution

http://ben-evans.com/benedictevans/?tag=Presentations

http://ben-evans.com/benedictevans/?tag=Presentations


Salathé et al. PLOS Computational Biology 2012

Mobile phones - Malaria elimination Wikipedia - Influenza forecasting
Wesolowski et al 2012 McIver & Brownstein 2014

Salathé et al. PLOS Computational Biology 2012

Twitter - Pharmacovigilance Twitter - Vaccine uptake
Salathé & Khandelwal, 2011Adrover et al 2015







streaming API (or buy)

Human assessment

DYI or
Geo API

or 

Geotagged Tweets

Machine Learning

Data for analysis



(~10% Tweets were assessed by humans, rest by machine learning algorithms)

Salathé & Khandelwal, PLOS Computational Biology, 2011





Salathé et al. PLOS Computational Biology 2012
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Image Data
Collecting 1M+ labelled 
images as training set for 
machine learning algorithm 
development

Machine Learning 
Crowdsourced, open 
machine learning 
competitions based on 
open access images

Identify Disease

PlantVillage: Machine Learning for Disease Recognition

[Collaboration with Penn State, Prof. David Hughes]





Image Recognition 
(Machine Learning)

Diagnosis 
Treatment Suggestions

Identify Disease

PlantVillage: Machine Learning for Disease Recognition

crowdsourcing



From Big Data to 
Knowledge 
Generation, fast? 

In science, 
increasingly through 
crowdsourcing. 

Netflix Challenge, 
Kaggle challenges, 
ImageNet Challenge, 
etc. 

www.crowdai.org

Crowdsourcing Machine Learning

http://www.crowdai.org
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Follow the data…

Corporate Entities,  
Citizens



healthbank.coop



midata.coop



Challenges

• Digitial Epidemiology (data aquisition; data 
interpretation; machine learning) needs to become an 
integral part of public health institutions. 

• The biggest challenge is data aquisition. We need to 
establish a “WHO of data” - health institutions are 
increasingly out of the loop, and no company alone 
has all the relevant data.  

• Data can come from citizens, companies, institutions, 
etc.
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