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Background

◎ Human papillomavirus (HPV) is a common 
sexually transmitted infection that can lead 
to cancer

◎ Approximately 23,000 women and 16,500 
men affected by HPV related cancers (CDC)

◎ HPV vaccination is recommended for 
preteens 11-12 years old as preventive 
measure
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“
Increase the vaccination coverage 

level of 3 doses* of human 
papillomavirus (HPV) vaccine to 
80% for females and males aged 

13 to 15 years 
Healthy People 2020
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Public Health 
Communication 

Efforts

How are people 
accessing and using 
health information?  
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Social media 
as a tool for 
surveillance 
and health 
promotion.
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◎ Cancer risk vs. sexual behavior concerns
◎ Temporal trends

How are users discussing HPV vaccine on Reddit?

6



Qualitative codebook and sample messages
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1. Data Source: 
○     All public Reddit comments from Jan 2006 to Dec 2015. 

22750 potential HPV-vaccine related messages were 
identified that include the string “hpv” and “vaccin”.

2. Annotation and Keyword selection:
○     In each iteration, two annotators manually evaluated 

approximately 100 of the messages using the qualitative 
codebook. Two iterations are performed to discover 
keywords with high importance. 

○     In the third iteration, 400 messages are annotated to 
evaluate the keyword performance and used to build a 
classifier.

Methods
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Methods
3. Categories: 
○     (1)cancer risks or (2) sexual behavior

4. Building classifier:
○ 450 out of 600 messages are used to train the classifier.
○ 150 out of 600 messages are used for testing.
○ Along with bag of word vector as features, whether 

“keyword occurred” is used as one binary feature in the 
classifier.

○ Cross validation are performed using K=2 to 10.
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Methods Performance
1. Performance of Keyword only method :

Out of the 200 messages identified as related to cancer only 
using keywords methods, Annotator 1 identified that 187 
messages are actually related to cancer. Annotator 2 
identified that 178 messages to be related. (accuracy: 
0.935/0.89)

Out of the 200 messages identified as related to sexual 
behavior only using keywords methods,  Annotator 1 
identified that 122 messages are actually related to sexual 
behavior. Annotator 2  identified that 160 messages to be 
true. (accuracy: 0.61/0.8)
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Methods Performance
2. Performance of two contemporary classifiers:

Sexual Activity Classifier, (K=5): 
precision   recall    f1-score  support
0.72           0.71      0.71        150

Cancer Classifier, (K=5):
precision   recall    f1-score  support
0.73           0.57      0.61       150
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Preliminary Results

– Agreed by both methods   – Results from classifier  – Result from keyword method 12



– Agreed by both methods   – Results from classifier  – Result from keyword method

Preliminary Results
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– Sexual behavior   – Cancer  

Preliminary Results
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Discussion
◎ Increased discussion of HPV vaccine
◎ Cancer predominantly being discussed
◎ Seminal timepoints

○ October 2011 (vaccine introduced for 
boys)

◎ Limitations
◎ Future directions
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Thank you!
You can contact us at:

lamay@umd.edu
hudian@gwmail.gwu.edu
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