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epidemic curve 

Potential of Digital Disease Detection 

SMS Messaging 

Micro Blogging 

Emailing 

Internet Searching 

Social Networking 

Internet Chatting 

Blogging 

Online News Reporting 

Video/Radio Reporting 

Health Expert Reporting 



Emerging and re-emerging infections, 1996-2010 

Venezuelan Equine Encephalitis 
Dengue Haemorrhagic Fever 

Cryptosporidiosis 
Human Monkeypox 
E.Coli O157 

nvCJD 

Ebola Haemorrhagic Fever 
Marburg Haemorrhagic Fever 
Ross River Virus 
Hendra Virus 
Reston Virus 

West Nile Virus 
Legionnaire’s Disease 
Severe Acute Respiratory  
     Syndrome (SARS) 
Malaria 
Typhoid 
Cholera 
BSE 
Lassa Fever 
Yellow Fever 

Lyme Borreliosis 
Echinococcosis 
Diphtheria 
Influenza A (H5N1) 
Nipah Virus 
RVF/VHF 
O’Nyong-Nyong Fever 
Buruli Ulcer 
Multidrug Resistant Salmonella 



Outbreak Database (1996-2009) 

• Disease / Location 

• Date of onset of risk factor 

• Date of local mass gathering 

• Date of associated wildlife  
outbreak 

• Date of exposure 

• Date of symptom onset 

• Date of outbreak start 

• Date of hospitalization or  
medical visit 

• Date of outbreak detection 

• Date of death 

• Date of laboratory confirmation  

• Date of announcement by a local  

• Date of any earlier mentioned report 

• Date of ProMED, GPHIN, HealthMap  
reports 

• Date of WHO notification 

• Date of DON report (official) 

• Date of mass immunization campaign 

• Date of implementation of vector control) 

• Date of declaration of an epidemic raised 

• Date of declaration of end of epidemic 



                                   

Δt2 

Characterize global spatial-temporal trends in the timeliness  
of outbreak detection and reporting 

Outbreak 
start 

Δt1 

Outbreak 
discovery 

Public 
communication 

Global Surveillance Capacity Assessment 



48 days (95% C.I. [40;56]) 
 

35 days (95% C.I. [32;47]) 
 

32 days (95% C.I. [28;38.5]) 
 

23 days (95% C.I. [18;30]) 
 

MEDIAN 
 

Figure 2 . Boxplots of the median time (and inter-quartile range) between outbreak start 
and various outbreak “milestones” for a set of WHO-confirmed outbreaks during 1996-
2009.  

Chan et al. 2010. Proceedings of the National Academy of Sciences. 
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Chan et al. 2010. Proceedings of the National Academy of Sciences. 
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The Rise of Digital Disease Detection 

1st  infectious disease social network 

1st  infectious disease web crawler 



The HealthMap System 









precisely placed in 

 
 

locations 

resulting in 
 
 

alerts per day 

the number of public and private sources we use 
to access more than 50,000 sites 

in 15 
languages 
every hour 

24/7 



Typhoid  cases  in  Mufulira  have   

reached  2, 227  with  health  authorities   

calling  for  increased  efforts  to  prevent   

new  infections  in  Mupambe  Township. 

Articles are scanned for key information using 
natural language processing 

Mufulira Typhoid 

Mupambe  
Township 

2, 227 

# 



4800 
 

disease patterns 

10,500 
 

locations 

# 

Case and  
Death Counts 

species 
220 
 



Old News 

Context 

Not disease related 

Breaking News 

Warning 

  Articles are categorized using more  
  than 19 million phrases 

Bayesian 
Filtering 

91%  
accuracy 

with 



Breaking News 

Warning 

  Text matching, similarity score, and rating value  
  determine the significance of the alert 

Old News 

Context 

Not disease related 

  Articles are categorized using more  
  than 19 million phrases 

Bayesian 
Filtering 

91%  
accuracy 

with 







Global spread of H1N1 with informal sources 

Brownstein et al. 2010. New England Journal of Medicine. 

 



Participatory Epidemiology 



Next Generation Public Health:  
Artificial Artificial Intelligence 



Outbreaks Near Me 
Direct Reporting 





HealthMap 
Outbreaks Near Me 





reporting 



> 100k downloads 



Android 
 Potential for increased global coverage 



HealthMap Hotline 

919-MAP-1-BUG (627-1284) 
Leave a voicemail or Send SMS 



Reporting through the website 



 



Worldwide User Submitted Reports 



iPhone Submissions vs  CDC sentinel surveillance 

      CDC Sentinel Physician Network  
      (%ILI) 
      Outbreaks Near Me iPhone app  
      (%H1N1 submissions/Downloads) 

R2=0.74 



Future of Outbreaks Near Me Mobile 

 
 

Engaging the users through  
recognition 

 

Providing key public health  
messaging 

 

Improved visualization  

 

And building a disease detective  
network… 



Undiagnosed Events in HealthMap 



Validating Undiagnosed Events by Mobile Phone 



Validating Undiagnosed Events by Mobile Phone 

Geo-localized push messages  Validate event 



Flu Near You 
Influenza in the US 





flunearyou.org 
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Initial Form 



Form after illness indication 



Why Flu Near You? 

43 45 47 49 51 1 3 5 7 9 11 13 15 17 19 43 45 47 49 51 1 3 5 7 9 11 13 15 17 19

Centers for Disease Control Google Flu Trends 



Twitter 
Haiti in Cholera 



Cholera Surveillance in Haiti 

51 



• vcvb 

HealthMap Pilot, Haiti 





Twitter as a predictor of influenza-like illness 

Alessio Signorini. University of Iowa 
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Chunara et al. 2012. American Journal of Tropical Medicine and Hygiene. 

Using Social Media to Build an Epidemic Curve 



Estimate Reproductive Number (R0) 
 
Phase 1: Informal sources 1.54-6.89 compared to official sources 1.27-3.72 
Phase 2: Informal sources 1.04-1.51 compared to official sources 1.06-1.73 

Case counts Hospitalizations HealthMap Twitter 

Chunara et al. 2012. American Journal of Tropical Medicine and Hygiene. 



Mechanical Turk  
Malaria in India 



Mechanical Turk 

 

www.mturk.com 

http://www.mturk.com


    India Malaria HIT 



Conclusions 

• Value in the fusion and visualization of distributed electronic 
resources (online epidemic intelligence, social networks, 
mobile technology) 
 

• Novel Internet-based collaborative systems can play an 
important complementary role in gathering information 
quickly and improving coverage and accessibility. 

 

• These early efforts at tapping the power of digital tools 
demonstrate important steps in improving health systems as 
well as engaging the public as participants in the public health 
process.  
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