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Abstract 

Vaccines are arguably one of the most important public health interventions ever developed, yet parental concerns 
continue to prevent many children from receiving all of the recommended immunizations. Previous studies have 
used surveys or interviews to solicit parents’ opinions towards vaccinations. Leveraging online news comments, we 
applied both topic models and text summarization techniques to automatically extract users’ concerns about the 
purported link between autism and vaccines. Both methods yielded high coverage of public concerns of vaccinations 
compared to previous qualitative studies. Our results demonstrate that utilizing social media content, topic models 
and text summarization techniques are effective for describing public opinions on controversial medical issues.  

Background 

Although the medical community has embraced vaccines based on overwhelming evidence regarding their safety 
and effectiveness, vaccines remain a highly controversial topic among families with children. Many parents continue 
to have concerns and misconceptions about vaccine safety. Understanding vaccine concerns that lead families to 
decline childhood immunizations remains an important public health issue. Previous studies have solicited parents’ 
perceptions of vaccines with surveys or interviews[1,2]. Such methods can be costly and time-consuming with limited 
sample size. We aim to understand public concerns about the purported vaccine-autism linkage by automated 
analysis of online news comments. 

Methods 

From twelve popular online news websites, we downloaded the user-entered comments related to news articles[3] 
reporting that the work[4] linking autism to the measles, mumps, and rubella (MMR) was fraudulent. Two machine 
learning techniques, topic modeling[5] and DivRank[6], were applied to the comments to explore readers’ opinion 
towards vaccines. A topic model is capable of discovering abstract topics conveyed in a collection of documents 
where each topic is represented as a collection of topical words. DivRank can automatically select representative yet 
distinctive sentences to help summarize the larger corpus from which they were drawn. The top 30 most 
representative sentences among all comments were generated based on DivRank. Additionally, 30 topics were 
generated using topic models. To evaluate the performance of the two algorithms, we manually extracted responses 
from 13 previous qualitative studies, identified using PubMed, soliciting parents’ perceptions of vaccines. Two 
coders grouped responses into topic themes using a card sorting method. Top sentences generated by DivRank and 
the topics extracted by topic models were then assigned to corresponding groupings to compare the coverage. 

Results 

Seventeen distinct topic groups were extracted from the parental responses reported in the 13 prior qualitative 
studies. Both topic models and DivRank covered 12 out of 17 topics, whereas each single previous study covered at 
most 11 topics. The output of two machine learning methods shows that the majority of those who left comments are 
skeptical of large pharmaceutical companies and the government.  Other concerns about vaccines persist including 
toxicity and the routine dosing schedules. Table 1 shows the example output of both methods. 
 
 
 
 
 
 
 
 



  

Table 1. Example output of topic modeling and DivRank. 
 

Topic modeling DivRank 
Topic 8: company drug money big make pharmaceutical 
pharma profit look answer side effect industry 
manufacture govern find good question dollar trust 

These are not researchers funded by pharmaceutical 
companies--there is no big pharma conspiracy here. 

Topic 9: die risk disease prevent month develop given 
flu child old brain show infant sick three vaccine dose 
mmr ill inject 

I did vaccinate my child, one vaccine at a time. 

Topic 13: mercury flu shot thimerosal eat food anti 
water preserve contain tuna fish compound plastic 
chemical pharma big play inject element 

vaccines cause autism by the mercury in the shots.... 

 

Discussion 

Online news consumers who leave comments still have multiple concerns about the measles, mumps and rubella 
(MMR) vaccine. Analyzing social media content by automated text summarization techniques and topic models can 
provide insights into consumer fears, concerns, and opinions as they are related to public health issues. 
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