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Learning Objectives
After participating in this session the learner should be better able to:

• Utilize a mixed methods approach, in addition to machine learning, to monitor and assess the 
dissemination of health information (e.g. that related to Zika) on social media 

• Formulate effective strategies for communicating public health information on social media
• Identify opportunities and challenges that social media present to risk communication 
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Motivation
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• To analyze the risk communication on Twitter 
during 2016 Zika outbreak

• To understand the information created by
general public and public health authorities,
and different information dissemination patterns

• To provide implications for effective risk
communication strategies on social media
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Source: http://www.newsweek.com/zika-testing-fda-blood-
donated-united-states-microcephaly-florida-brazil-493985

Research Goals



Collecting Zika-related tweets
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in 2016
“zika”

1,495,480 tweets Top languages
English 54% 

Spanish 27% 

Portuguese 12% 

10% of 



Zika tweets & Google trend
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Cases reported in 20 countries 
in the Americas

Brazil 2016 
Summer Olympics



Worldwide Zika discussion on Twitter
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mid January, 2016 mid February, 2016

WHO declared emergency on Feb 1st, 2016



Content analysis roadmap
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1,495,480 tweets 
containing “zika”

54% in
English

popular tweets
(3,581)

authoritative tweets 
(1,227)

Machine learning-assisted 
content analysis

4,808 tweets



Machine Learning-Assisted Content Analysis
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…

CodebookOpen coding;
Axial coding

Train machine learning model
(multiclass text classification)

Use learned model to assign 
codes to large data set

4,808 tweets 
(3,581 popular + 1,227 authoritative)

285 sampled tweets
(200 popular + 85 authoritative)

Coded tweets



11AMIA 2017   |   amia.org

…

Machine Learning-Assisted Content Analysis

…

CodebookOpen coding;
Axial coding

Train machine learning model
(multiclass text classification)

4,808 tweets 
(3,581 popular + 1,227 authoritative)

285 sampled tweets
(200 popular + 85 authoritative)

Coded tweets

Cross-validation 
accuracy ~80% 

Use learned model to assign 
codes to large data set

Scale up analysis 
to big data with 
modest amount of 
manual effort



285 coded tweets: 8 categories
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Scientific
Knowledge

Pharmaceutical
progress



Typology of Zika-related Tweet Content
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Category Retweet Count
Average (std. dev.)

Like Count
Average (std. dev.)

Percentage (%)

Joke 1362 (3706) 1425 (3040) 1.6

Sports Events 336 (452) 317.0 (311) 0.4

Descriptive Statistics of Top Retweeted Tweets (# of retweets >=100)

Category Retweet Count
Average (std. dev.)

Like Count
Average (std. dev.)

Percentage (%)

Joke 0 0 0

Sports Events 0 0 0

Descriptive Statistics of Authoritative Tweets 
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Screentshots taken on Oct 31, 2017
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Implications
• Conduct more interactive and engaging communication strategies

• E.g., CDC's viral Zombie Apocalypse campaign

• Consider including more information in tweets and restating scientific 
messages in plain language
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Typology of Zika-related Tweet Content
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Category Retweet Count Average
(std. dev.)

Like Count Average (std.
dev.)

Percentage (%)

Pharmaceutical Progress 1192 (1509) 607 (787) 0.4

Consequence 704 (922) 450 (680) 1.5

Research Progress 419 (672) 301.4 (529) 9.5

Descriptive Statistics of Top Retweeted Tweets (# of retweets >=100)

Category Retweet Count Average
(std. dev.)

Like Count Average (std.
dev.)

Percentage (%)

Scientific Knowledge 43 (177) 22 (65) 47.6

Infection Update 25 (45) 87 (56) 24.8

Policy 26 (38) 19 (30) 17.0

Descriptive Statistics of Authoritative Tweets 



Implications
• Consider monitoring information dissemination trends on social media to

• gain familiarity with major conversations and debates that take place among the general
public

• evaluate the effectiveness of social media efforts
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Temporal Development between Popular
and Authoritative Tweets
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Implication
• Consider publishing more timely content related to influential news and major

events
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Conclusion
• providing more engaging and straightforward health message contents that 

attend to people’s information needs

• adopting more interactive communication strategies

• delivering messages timely after related news and major events

• monitoring information dissemination trends on social media and evaluating
the effectiveness of social media efforts
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