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Social media trends can predict tipping
points in vaccine scares

December 11 2017
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Analyzing trends on Twitter and Google can help predict vaccine scares
that can lead to disease outbreaks, according to a study from the

University of Waterloo.
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In the study, researchers examined Google searches and geocoded tweets
with the help of artificial intelligence and a mathematical model. The
resulting data enabled them to analyze public perceptions on the value of
getting vaccinated and determine when a population was getting close to
a tipping point.

In the study, a tipping point represented the point at which vaccine
coverage declines dramatically due to spreading fear, which could cause
large disease outbreaks due to a loss of population immunity.

"What this study tells us is that the same mathematical theories used to
predict tipping points in phenomena such as changing climate patterns
can also be used to help predict tipping points in public health," said
Chris Bauch, a professor of applied mathematics at Waterloo. "By
monitoring people's attitudes towards vaccinations on social media,
public health organizations may have the opportunity to direct their
resources to areas most likely to experience a population-wide vaccine
scare, and prevent it before it starts."

As part of their study, the researchers collected tweets that mentioned
measles-mumps-rubella vaccine and classified their sentiment using
artificial intelligence computer programs. They also collected data on
measles-related Google searches. Their mathematical theory on vaccine
scares predicted what kind of early warning signals they should observe
in the data.

They found they were able to detect those signals in data from California
before the 2014-15 Disneyland, California measles outbreak, which
showed early warning signs of a tipping point two years before the
outbreak occurred. Their mathematical model also predicted how the
Disneyland outbreak helped push California back from the tipping point
by making parents more afraid of the disease than the vaccine.
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"Knowing someone is a smoker cannot tell us for sure whether someone
will have a heart attack, but it does tell us that they have increased risk
of heart attack," said Bauch. "In the same way, detecting these early
warning signals in social media data and Google search data can tell us
whether a population is at increased risk of a vaccine scare, potentially
years ahead of when it might actually happen.

"With the ability to predict the areas where immunity is most at risk due
to behavioural factors, we may be able to help eradicate diseases such as
measles and polio."

Bauch's study, done in collaboration with researchers from Dartmouth
College in the United States and Ecole polytechnique fédérale de
Lausanne in Switzerland, was recently published in the Proceedings of
the National Academy of Sciences.

More information: A. Demetri Pananos el al., "Critical dynamics in
population vaccinating behavior," PNAS (2017).
www.pnas.org/cgi/doi/10.1073/pnas.1704093114
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