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Abstract— We present an overview of how the Oak Ridge
Bio-surveillance Toolkit (ORBiT) can track and monitor
alcohol and marijuana usage across the United States (US).
ORBiT was developed as a platform to integrate various public
health related data streams to support situational awareness of
emerging public health concerns such as new infectious
diseases. However, with the recent surge of social media data,
we hypothesize that ORBiT can also be used to track and
monitor the use of alcohol and marijuana amongst young
people across the US. Our preliminary studies demonstrate that
while it is possible to obtain overall trends in alcohol and
marijuana use, it can be challenging to extract behavioral data
from social media. We also highlight some of the emerging
challenges in using social media datasets to extract meaningful
information regarding alcohol/marijuana use.

I. INTRODUCTION
Social influences are key in defining health behaviors; in
particular, people with more friends/social contacts are
happier and people that are highly influential (i.e., connected
to many people) are more susceptible to the (health-related)
benefits and risks of their connections [1]. While social
influences have a positive impact on decreasing the number
of young people starting to smoke and promoting active,
healthy life-styles, peer pressure plays a significant role in
encouraging young adults and adolescents to try alcohol
and/or other drugs such as marijuana. With the explosive
growth of social media, especially in the context of online
user-generated/self-reported content from various social
networking sites including Facebook, Twitter and Pinterest,
and their ubiquitous reach toward young adults and
adolescents, we hypothesize that the social media content can
be used to track how young adults use alcohol and marijuana.
Recently, we developed Oak Ridge Bio-surveillance
Toolkit (ORBiT) as a scalable computing platform to analyze
public health related data streams to monitor and track
emerging infectious disease outbreaks [2]. In particular, we
have shown that ORBiT can analyze large volumes of
electronic healthcare reimbursement claims datasets to
extract multi-scale spatial and temporal patterns of influenza
spread across the US [3]. Further, ORBiT was also used to
quantify the co-occurrence of asthma and flu during the
2009-2010 pandemic flu season [4]. We also recently
augmented ORBiT with sequential pattern mining tools to
extract clinical trajectories and to quantify commonalities in
treatment patterns across large patient cohorts [5].
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The techniques developed as part of ORBiT can also be
applied to social media datasets to extract patterns of alcohol
and marijuana usage. To monitor the use of alcohol and
marijuana, we used Twitter as a primary source of selfreported data. Twitter is a popular microblogging site where
posts typically capture small (within 140 characters) selfreported status messages (referred to as “tweets”). Using the
Twitter streaming API, we obtained our data by filtering
posts based on specific keywords representing
alcohol/marijuana use from urban slang dictionaries. This
allowed us to capture roughly 1,000 tweets every minute,
representing a relatively large collection of over a million
tweets even within a single week.
Using natural language processing tools, we were able to
track how often users mention alcohol/marijuana (and related
terms) in their tweets. Further, we were also able to extract
temporal patterns in the usage of alcohol/marijuana, based on
frequency of these terms being used. However, since we were
not able to obtain access to a single user’s history of tweets, it
is difficult to extract patterns of individual behaviors
observed from these tweets. In particular, it is difficult to
discern whether individuals are progressing towards more
addictive behaviors versus weaning off of alcohol/marijuana
use. In order to obtain such behavioral signatures, we propose
to augment mining of social media data streams with
electronic healthcare reimbursement claims as well as
targeted clinical studies that link self-reported substance use
to Twitter activity. This integrated approach will enable us to
determine the risks of individuals with adverse effects of
alcohol/marijuana abuse. Further, it can lead to personalized
intervention strategies that can also potentially be
administered through social media campaigns.
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