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Digital Detective Work: How Big Data Can Help
Contain an Ebola Outbreak
OCTOBER 31, 2014 BY SACHIN SHENOLIKAR

Public health has always involved a hefty amount of detective work. The need for sleuthing is perhaps
most acute in infectious diseases, where no less than the public’s health is at stake. The tracking of
people potentially exposed to a disease is known in healthcare as “shoe-leather epidemiology.” It’s a
play on a law enforcement term referring to detectives who literally wear down the soles of their shoes
while canvassing for clues.
New technology is helping to reduce this legwork for medical detectives by streamlining the process of
containing diseases before they become epidemics. These new tools are now being put to the test in a
big way in connection with the outbreak of Ebola in West Africa and the appearance of several cases in
the United States and elsewhere.
To keep Ebola from spreading, it is crucial for epidemiologists to identify and track not only those who
have been diagnosed with the disease, but everyone they had contact with, even for brief moments,
during the infectious period. It’s an enormous challenge that advanced data management and analysis
tools helps surmount.
“You can make a person’s job a lot easier by having databases, so you can actually know where the
[infected patient] was and find their contacts that way,” Dr. Amesh Adalja, an infectious disease
physician, told Real Business. “The database can be used to figure out exactly where to go.”

Stopping Diseases in their Tracks
Several organizations, including Consilience Software, a Xerox Company, and The Centers for Disease
Control (CDC) have created data management tools to help with contact tracing.
These tools use information logged into healthcare systems, such as lab results and clinical notes, to
identify patterns and pinpoint where diseases may have spread. For instance, the CDC tool, known as
Epi Info, is designed for tracing outbreaks of viral hemorrhagic fevers such as Ebola, Marburg, Rift
Valley, Lassa, and Crimean-Congo.
Recently, Consilience’s Maven® Disease Surveillance and Outbreak Management Software helped
contain a food-borne illness outbreak in South Dakota. It is also being used by the New York City
Department of Health and Mental Hygiene to respond to Ebola in New York City. Overall, there are
more than 30 Maven® deployments across seven U.S. states, four U.S. cities, and two states in
Australia.
Maven® enables monitoring of more than 90 communicable diseases. When a person is diagnosed, his
or her information is entered into the system as a “case.” Health personnel collect additional information
through interviews, and no interaction is too small. Even someone who merely shook the patient’s hand
can be logged as a “contact” depending on the characteristics of the infectious agent and infectious time
periods.
The system gauges whether those logged are high-risk or low-risk contacts, so they can be monitored
for symptoms and quarantined if needed. In a rapidly evolving situation such as Ebola, ease of data
uploads is important and flexibility to adapt to protocol and risk classification changes is key.
“As you get reports of Ebola cases, it’s important to trace their contacts during the infectious timeframe

and make sure such contacts are part of appropriate monitoring,” Joy Alamgir, vice president of
Consilience, told Real Business. “Then, if they become symptomatic or are at high risk of infection,
they can be part of appropriate quarantine or isolation process so that the disease spread is halted.
“You need to triage and classify the kind of risk that’s associated with each potential contact so that
you’re taking the appropriate measure — neither overreacting nor underreacting.”
Tweaking the System for the Future
Containing a disease such as Ebola in the United States is also contingent on containing it in Western
Africa, where the projected number of cases could reach between 550,000 to 1.4 million in the coming
months, per the CDC.
“This is not a sprint; it’s more of a marathon,” said Alamgir. “There is a chance that we might get more
imported cases. We want to expand the use of our technology to aid public health in containing such
cases as they reach our shores.”
New threats will emerge in the future, which increases the importance of continuing to refine existing
surveillance tools and develop new ones. Implementing them abroad is also a consideration, though
accurate and consistent logging of data is a major issue in countries with fewer resources.
For now, the focus is on simplifying usability so the tools can be managed by public health professionals
in the United States, regardless of their technological know-how. In the future, the software may also be
available via mobile phones and tablets, and allow for citizen reporting. Could these improvements lead
to a future in which communicable diseases are stopped before they spread far and wide? It’s definitely
possible.
“The easier the system is, the more people will use it,” said Alamgir, “and the more people that use it,
the better visibility you’ll have into a potential outbreak.”
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