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Connected  

Who are YOUR Friends? 
 

Who do you discuss Important Matters with? 
 

Who do you spend your Free Time with? 



One Pair 

Connected  



Connected  

Many Pairs 



Connected  

Interconnected 



Connected  

Social Network 



Connected  



  

The Framingham Heart Study 

Connected  

Original Cohort  

1948 

N = 5,209 

Offspring Cohort  

1971 

N = 5,124 

Gen 3 Cohort  

2002 

N ~ 4,000 











Obesity 
Clusters 

FHS NETWORK 
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Three Degrees 
Of Association 

FHS NETWORK 
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HOMOPHILY 

Causes of Similarity and Clustering 

INFLUENCE CONTEXT 

Networks & Evolution  



The Spread 
Of Obesity 
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FROM 1971 TO 2003 



Spread of Obesity 

Connected  

NA Christakis and JH Fowler, The Spread of Obesity in a Large Social Network 

Over 32 Years,  New England Journal of Medicine   2007; 357: 370-379 
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SOCIAL CONTACT  



2001 1971 

Smoking Clusters 
FHS NETWORK 
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Drinking Clusters 
FHS NETWORK 
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ANGER HAPPINESS 

Reading Emotions 
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Happiness 
Clusters 

FHS NETWORK 
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Generosity 
Cascades 

EXPERIMENTAL 

NETWORK 
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Networks & Evolution  

Social Networks 
in the Hadza 

SIMILAR TO OUR OWN 



How Do We Take Our Natural 

Social Networks Online? 
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Online 
Networks 

Connected  

FULL NETWORK  



Online 
Networks 

Connected  

NO EFFECT! 



Online 
Networks 

REAL FRIENDS 
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K Lewis, J Kaufman, M Gonzalez, A Wimmer, and NA Christakis, 

Tastes, Ties, and Time,  Social Networks   2008; 30: 330-342 



Online 
Networks 

FRIENDS PLUS  

Connected  

FACEBOOK  

K Lewis, J Kaufman, M Gonzalez, A Wimmer, and NA Christakis, 

Tastes, Ties, and Time,  Social Networks   2008; 30: 330-342 
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Tagging 

FACEBOOK  



Smiling 
Clusters 

FACEBOOK 

NETWORK 

Smilers  

Non 
Smilers 
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Obesity 
Clusters 

FACEBOOK 

NETWORK 

Connected  



Connected  

Connection: changing the structure 

 

Contagion: changing the flow 

 

  

Intervening in Social Networks 



  

Connected  

HARVARD COLLEGE - 2009 

of the Flu 
The Spread 



Viral Transformation  

Theoretical Differences in Epidemic Curves 
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Viral Transformation  

Network 



Viral Transformation  

Population 
RANDOM PEOPLE 



Viral Transformation  

Population 
PEOPLE & 

FRIENDS 
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Observed Differences in Epidemic Curves 
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Viral Transformation  

PATHOGENS INFORMATION NORMS BEHAVIORS 

Contagious Outbreaks 



Contagious 
Outbreaks 

TWITTER 

NETWORK 
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Viral 
Voting 

FACEBOOK 

NETWORK 
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Informational Message 

Social Message 
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Viral 
Voting 

FACEBOOK 

NETWORK 
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Connected  

Understanding physician network structure 
allows: 

Å Identification of influencers and influencees 

ÅGuidance of programs to take advantage of 
influence patterns 

ÅCapture of the multiplier effect , i.e., social 
influence propagates behavior change 
throughout a community 

 

 

 

  

  

 

The result: Greater efficiency and effectiveness in implementing 
programs for physicians, patients, plan members, etc 
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Connected  
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Initially targeted   High influence & high receptiveness 

Second wave   More receptive 

Third wave   Increasing acceptance 

Measuring susceptibility-- 
Intervention is more effective 
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