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Objective
Our aim in this work is to apply text mining and novel visualization 

techniques to textual data derived from online health discussion 
forums in order to better understand consumers’ experiences and 
perceptions of electronic cigarettes and hookah.

Introduction
Since their introduction to the US market in 2007, electronic 

cigarettes (e-cigarettes) have posed considerable challenges to both 
public health authorities and government regulators, especially given 
the debate – in both the scientific world and the community at large 
– regarding the potential advantages (e.g. helping individuals quit
smoking) and disadvantages (e.g. renormalizing smoking) associated 
with the product1. Similarly, hookah – a kind of waterpipe used to 
smoke flavored tobacco – has increased in popularity in recent years, 
is known to be particularly popular among younger people, and has 
prompted a range of regulatory responses2. One important – and 
currently largely unexplored – area of research involves exploring 
consumer perceptions and experiences of these emerging tobacco 
products. In this work, we use online health discussion forums in 
conjunction with text mining and novel data visualization techniques 
to investigate consumer perceptions and experiences of e-cigarettes 
and hookah, focusing on the automatic identification of symptoms 
associated with each product, and consumer motivations for product 
use.

Previous related research has focused on using text-mining to 
analyze e-cigarette or hookah related Twitter posts3,4 and on the 
qualitative identification of e-cigarette related symptoms from online 
discussion forums5. The research reported in this abstract is – to the 
best of our knowledge – the first time that text mining techniques 
have been used with online health forums to understand e-cigarette 
or hookah use.

Methods
Data were automatically crawled from three different sources: 

VaporTalk (www.vaportalk.com – a forum devoted to e-cigarettes), 
Hookah Forum (www.hookahforum.com – a hookah discussion 
forum), and Reddit (www.reddit.com – a popular general forum with 
stopsmoking, e-cig, and hookah “subreddits”). We used two broad 
approaches to text mining the data. First, we iteratively developed 
bespoke lexicons representing dimensions of health behavior – e.g. 
symptoms, cost, quitting – and calculated the proportion of posts 
in which words from a particular category occurred, allowing us to 
compare across forums. Second, we used topic modeling6 – a set of 
techniques drawn from the Natural Language Processing and Machine 
Learning communities that allow for the automatic identification 
of topics, as represented by popular key words – to analyze the 
text. As part of this work, we have developed a novel, interactive 
visualization system (implemented in Python and D3) for the analysis 
and summarization of forum data.

Results
Several unique findings indicate the usefulness of text mining 

online forum data in conjunction with the use of sophisticated 
visualization techniques. For example, our analysis indicates that 
e-cigarette users have a tendency to focus on e-cigarette equipment 
(vaporizers, liquid types, etc.) hookah users often discuss the sensory 
experience of smoking (e.g. optimizing “buzz”). Further, our analysis 
of VaporTalk Health & Safety forum, and the Reddit stopsmoking 
subreddit indicates key differences in symptom reporting between 
the two forums, with Vapor|Talk concentrating overwhelmingly on 
physical symptoms associated with e-cigarette use (e.g. headache, 
coughing), and the Reddit stopsmoking forum more focused on 
psychological symptoms (e.g. craving, anxiety).
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