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Bio.Diaspora 



Our Partners 

 Bio.Diaspora (St. Michael’s Hospital, University of 

Toronto)  
 BioDiaspora provides an internet-based application that enhances 

situational awareness of infectious disease threats in the world 

 Uses geographic visualization to communicate geographic patterns and 

trends and disseminate public health and travel information to the public 

 Combines mapping technology, commercial aviation data and real time 

epidemic intelligence 



Our Partners 

 HealthMap (Children’s Hospital, Harvard University)  
 HealthMap is an interactive website designed for use by public health 

professional and others   

 It is publicly available and mines over 50,000 sites hourly 24/7 

 The system extracts over 1,800 disease patters and categorizes them to 

identify diseases that could potentially indicate a significant health event  
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U.S. Foreign Born Picture 

 
Who is Waldo? 

Where’s Waldo? 



Foreign Born Persons 38M (12.5% US Pop.) 



African-born Distribution in US 



New England: African-born  



Mobile Tablet  



Mobile Tablet 



BioMosaic Web Application 



Web Application 

• Focuses on the characterization and response to international health events 

esp. infectious diseases. 

• Provides access to relevant contextual information in the country of origin, 

global airline transportation data and at-risk foreign-born populations in U.S.  

• Provides complex analytical capability 



http://bdweb.biodiaspora.com/biodiasporawebapplication/


How Can BioMosaic Help? 
1. Surveillance  

 Sort through event based surveillance from HealthMap or other sources  

2. Evaluation of Source Conditions  

 Measure human population around event source 

 Assess environmental conditions (e.g. rainfall, temperature, animals etc.)   

 Analyze deviations from historic averages 

3. Evaluation of transportation networks from event source into U.S. 

 Analysis of flight schedule and capacity 

 Analysis of passenger level flight data and final passenger destinations  

4. Evaluation of conditions in the U.S.  

 Map of risk areas 

 Visualize distribution of foreign born – identify top counties of settlement 

 Perform demographic analysis (English proficiency, education level etc.) 

5. Analysis to determine where CDC intervention is needed 



1. Surveillance 
Public and proprietary 

data sources 



Human Cases H7N9 Flu in China 
N= 102 cases / 20 deaths (~20%) 

GoogleMaps https://maps.google.com/maps/   accessed April 21, 2013 

https://maps.google.com/maps/


2. Evaluation of 

Source Condition 





3. Transportation Networks 



Airports in Proximity of the Area of China Affected by H7N9 



4. Evaluation of Conditions in the U.S. 

Map of foreign born population from Haiti by County 







4. Evaluation of Conditions in the U.S. 



Identifying Vulnerable FB Populations 

        FB Income   FB Education 



4. Evaluation of Conditions in the U.S. 

 The Census estimated there were 478,477 Haitians living in 33 

states (138 counties) and the District of Columbia 

 Florida (15 counties) and New York (14 counties) had 384,760 

Haitians  (79%) 

 Median income for Foreign Born in those counties was $26,121 

compared to overall county median income of $30,969 

 In the counties with Haitians, there were 33,178,994 children 

less than 18 living below poverty 

 Of the children living below poverty, 20% were living with 2 

foreign born parents 



5.  Analysis to Determine CDC Intervention 

 Increase the awareness of clinicians to 

identify cases   

 Perform targeted surveillance and screening 

activities to selected communities based on 

their demographics. 

 Provide medical treatment and pre-travel 

consultation when applicable 



USA County TB rates / 100K   2006-2010  



Haiti 2010-2012 
 

 Earthquake & Cholera Outbreak 

 

 



Haiti: Transportation Networks 



BioMosaic: Cholera Outbreak in Haiti 

 In February 2012 DGMQ received a request from the states 

asking where Haitians lived in the United States 

 DGMQ monitored reports of diseases in Haiti to determine what 

may be introduced into Haiti or brought back to the states from 

travelers to Haiti 

 



Kamran Kahn et.al. 

”Potential for the International Spread of Middle 

East Respiratory Syndrome in Association with 

Mass Gatherings in Saudi Arabia” 

PLOS Currents Outbreaks: July 17, 2013 





 

Hajj Source: 















BioMosaic: Arabian Peninsula-Born 

Residents 





Beware Illusion of Knowledge 



Value Simplicity 



 



HealthMap 

John Brownstein, PhD (PI) 

• James Power 

• David Scales 

 

BioDiaspora 

Kamran Khan, MD (PI) 

• Rose Eckhardt 

• Langhi Shen 

• Graham Smith 

CDC / DGMQ 

Marty Cetron, MD (PI) 

• Gaby Benenson 

• Yoni Haber 

• Ginny Lee 

• Kevin Liske 

• Clelia Pezzi 

• Alfonso Rodriguez 



BioMosaic Web Application Demo 


