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What’s the fuss about?
Digital Epidemiology - Computational Epidemiology by another name? 

No. 

Computational is about computation (e.g. simulation models) 

Digital is about digitized data (e.g. data from social media, phones, etc.) 

But ok, all data is now going digital, so what? 

To me, the exciting aspect about digital data is when it captures something that is 
hard / impossible to capture otherwise. In this context, the fact that most digital 
epidemiology sources are not health systems is pertinent. 
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What’s the problem?
Is digital epidemiology a field in search of a problem? 
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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 
• what I ate 
• how I slept 
• how I feel 
• my health history 
• etc.

 
shared 

via mobile 
apps

 



…To Truly Global Health

shared 
via mobile 

apps



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
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Data Science: Extracting knowledge from (un / structured) data using statstics, 
machine learning, data mining, etc. 

Three major challenges: 

1. Access to data  
“What happens to Digital Epidemiology when Twitter shuts down?” 

2. Validating the extracted “knowledge” 
“You can force the data to tell you anything when you torture it enough!” 

3. Methods from CS 
“How many epidemiologists are proficient in running deep learning models on 
GPU clusters?”



1. Access to data
Use it while it lasts, and build your own data pipelines! 

Data > Algorithms 

Current publication system doesn’t reflect this (yet)



http://www.spacemachine.net/views/2016/3/datasets-over-algorithms
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https://arxiv.org/pdf/1409.0575v3

2015

Human

https://arxiv.org/pdf/1409.0575v3


Accuracy in 
detecting correct 
cancer type 

Dermatologist: 46% 
Algorithm: 60% 

Accuracy in 
detecting cancer 

Algorithm: 90%

http://cs231n.stanford.edu/reports/esteva-paper.pdf

http://cs231n.stanford.edu/reports/esteva-paper.pdf


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
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2. Validating the extracted knowledge
If it can be validated by traditional epidemiology, is it worth doing it with digital 
epidemiology? (yes if faster || broader) 

Why is the gold standard the gold standard? (e.g. flu) 

Work on issues where traditional epidemiology has gaps 

Work as part of a lager epidemiology team 
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3. Methods from CS
Q: I’m interested in Public Health; I have a Bachelor / Masters in Epidemiology; I’d 
like to become a Digital Epidemiologist. How do I do it? 

A: Learn Data Science. Even better, learn Computer Science too. 

Think like an Epidemiologist, Work like a Data Sciencist 

Digital Epidemiology = Epidemiology * Data Science 

It takes much more effort to learn Data Science / CS than Epidemiology.



From Big Data to 
Knowledge 
Generation, fast? 

In science, 
increasingly through 
crowdsourcing. 

Netflix Challenge, 
Kaggle challenges, 
ImageNet Challenge, 
Dream Challenges 
etc. 

www.crowdai.org

Crowdsourcing Machine Learning

http://www.crowdai.org
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