Quantifying

Neil Ferguson used mathematical modeling to help
British policymakers stem the fast-spreading hoof-
and-mouth epidemic. BY LAURA SPINNEY

n mid-March, when the British epidemic of hoof-and-mouth disease
(hmd) appeared to be spiraling out of control, the government
appealed to the country’s scientists for help. Among those who
answered the call was Neil Ferguson at the Imperial College School of
Medicine in London, an hhmi international research scholar who
develops mathematical models of infectious diseases.

Ferguson’s models are informed by the biology of diseases—from
the molecular-level action of pathogens and host immunity to the
environmental,social and behavioral factors that work at the popula-
tion level. His models of hmd led him to draw some stark conclusions:
The existing controls weren't working and the long delays between diagnosis and vetmenl
slaughter of infected animals were fueling the epidemic. A more aggressive eradication AR TRL LT
program was needed. This would involve the culling of animals on farms suspected of
infection within 24 hours, without waiting for confirmation from the lab; all animals
on neighboring farms had to be culled within 48 hours.

The other three modeling teams that advised the government came to the same
conclusions. The military was called in, and at the peak of the outbreak, some 2000
troops were involved in the eradication nationwide, supported by up to 1000 police offi-
cers. Almost 2.5 million animals were slaughtered in 11 weeks, requiring burial pits
equivalent to 200 Olympic-size swimming pools.

During a visit to Cumbria, one of the counties hardest hit by the disease (see map,
page 16), Ferguson participated in one of the army’s daily operations meetings. While
listening to the soldiers talk about the logistics of the operation, the ramifications of his
research became clear. On a separate occasion, he spoke to a group of farmers and came
face-to-face with their concerns.“Half the farmers in that room had lost their farms
already because of hoof-and-mouth,” he says. “I estimated that by the end of the epi-
demic, up to 70 percent of Cumbrian farms might be affected. That number shocked
them, but it is turning out to be about right.”

Another member of the Imperial team, Christl Donnelly, found herself confronted
by a group of angry, vocal farmers in Devon,another badly hit county in the southwest
part of the country. She described feeling “out on a limb?” Still, motivated by a desire to
offer practical help in a desperate situation, Ferguson and his colleagues defend their rec-
ommendations vigorously.“The hmd epidemic has significant economic consequences
for the country, which I hope my work might help to minimize,” he says.

As soon as the government released its data on infected cases to the Imperial team in
March, Ferguson and his colleagues spent an intensive 10 days feeding critical numbers
into their models. By calculating the likelihood that one farm would infect another in a

Neil Ferguson worked to minimize the losses experienced by U.K. farmers like the one at right,
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who walks past his cows while fires incinerate animals at a nearby farm.
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