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•  Disease surveillance 
•  Vaccination 
•  Behavioral risk factors 

•  Environmental effects 

•  Quality and safety 

•  … and much more 
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crowdsourcing 
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DISEASE 
SURVEILLANCE 
Monitoring the world to identify outbreaks 
and understand prevalence of diseases 

 

 

 

Many resources are spent on influenza surveillance. 

Important for: 
•  hospital preparations 

•  resource allocation 

•  targeted awareness/prevention 



WHY FLU? 
•  It’s common 

•  occurs seasonally 

•  It’s burdensome 
•  takes a toll economically and mentally 

•  It’s dangerous 
•  ~30,000 deaths per year 



WHY FLU? 

images from http://nyamcenterforhistory.org/tag/spanish-flu/ 
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INFLUENZA 
SURVEILLANCE 
What strains of the virus are out there? 
When is the flu going to arrive/leave? 
Where has the flu broken out? 
 
Surveillance has improved since 1918… 
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Monitored in depth by US government 

•  Centers for Disease Control and Prevention (CDC) 
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How can technology help? 

 
Electronic health records 
•  Reliable, accurate data 

•  Easy to access 

•  Fast to synchronize 

•  … but not well implemented yet 
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How can technology help? 

 
Internet data 
•  Search queries 

 
 

•  Social media 
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How can technology help? 

 
Internet data 
•  Faster than traditional surveillance 

•  but less accurate, so there’s a tradeoff 
•  Very cheap to obtain 

•  Information outside the hospital system 
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deaths 

hospitalized / 
tested positive 

doctor visit (symptomatic) 

symptomatic  
(but no doctor visit) 

infected but asymptomatic 

web news/media 
crowdsourcing 

electronic records 
(eventually) 

How can technology help? 
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The pyramid is also a timeline: 

Time 

virologic surveillance 
•  historic gold standard 
•  slow – relies on lab tests 
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The pyramid is also a timeline: 

Time 

not part of traditional surveillance 
•  can only get from surveys, self-reports 
•  potentially fastest indication of infection 

We can get this 
instantly from 
social media! 



SOCIAL MEDIA 
Twitter is often used for research 
 
Users share short “status messages” 
about what they’re doing and thinking 

•  500 million tweets daily 

•  generally public 

•  used worldwide 

visualization by Miguel Rios 



FLU TRACKING 
WITH SOCIAL MEDIA 

Real-time tracking through Twitter 
 

Use algorithms to aggregate tweets describing flu symptoms 

•  this gives us daily estimates of flu prevalence 



FLU TRACKING 
WITH SOCIAL MEDIA 



FLU TRACKING 
WITH SOCIAL MEDIA 



FLU TRACKING 
WITH SOCIAL MEDIA 

Forecasting the flu 
•  where will it be in the future? 
 

Twitter reduces forecasting  
error up to 5 weeks by 20% 
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Tracking behavior 
 
How will people behave 
during a pandemic? 
 
Hard to answer 

•  can social media  
provide insights? 
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Novel outbreaks,  
early detection: 

from Salathé et al. NEJM 2013. 



BEYOND FLU 

 
What else do people talk about? 
 
A lot, we discovered 
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Aches and Pains 
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Allergies 

Tweets match the 
temporal trends of 
existing surveys: 
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Allergies 
February 2010 
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Allergies 
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Allergies 
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Social media in China 
  
Several health topics discussed, including: 
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Social media in China 
 
Social media 
again tracks 
government data 
for influenza: 



PUBLIC HEALTH 
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Social media in China 
 
We also found high correlations between social media 
messages and sensor data for air pollution 



HEALTHCARE 
QUALITY & SAFETY 
The web makes it easier to find the right doctor 
 
 
 

 
 
 
 
 



HEALTHCARE 
QUALITY & SAFETY 
 
We analyzed over 50,000  
doctor reviews from 50 states 

 

 

 

The reviews were correlated with existing metrics 
of provider quality 
•  The reviews contain real information 



HEALTHCARE 
QUALITY & SAFETY 
We also searched Twitter for medical mistakes 
 

•  Public health concern 

•  Not well studied (relatively) 

•  Errors not always reported 

 

Social media contains 
informal reports of mistakes 



HEALTHCARE 
QUALITY & SAFETY 

1,000 tweets  
analyzed: 

Error Source Error Type 
Surgeon 18.1% Surgical 7.2% 
Physician 51.5% Diagnostic 15.0% 
Nurse 18.7% Medication 22.2% 
Pharmacist 0.0% Procedure 36.5% 
Other Medical 4.7% Infection 0.0% 
Dentist 0.0% Communication 9.6% 
Unknown 7.0% Unknown 9.6% 
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All of these have been studied in social media! 
I talked about just a few of them… 

•  Disease surveillance 
•  Vaccination 
•  Behavioral risk factors 

•  Environmental effects 

•  Quality and safety 

•  … and much more 



QUESTIONS? 
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