
n mid-Ma rch , wh en the Bri tish ep i demic of h oof - a n d - m o uth disease
(h m d) appe a red to be spiraling out of con tro l , the govern m en t
a ppe a l ed to the co u n try ’s scien tists for hel p. Am ong those wh o
a n s wered the call was Neil Fer g u s on at the Im perial Co ll ege Sch ool of
Medicine in Lon don , an h h m i i n tern a ti onal re s e a rch scholar wh o
devel ops mathem a tical models of i n fectious diseases.

Fer g u s on’s models are inform ed by the bi o l ogy of d i s e a s e s — f rom
the molec u l a r- l evel acti on of p a t h ogens and host immu n i ty to the
envi ron m en t a l ,s ocial and beh avi oral factors that work at the pop u l a-
ti on level . His models of h m d l ed him to draw some stark con clu s i on s :

The ex i s ting con trols weren’t working and the long del ays bet ween diagnosis and
s l a u gh ter of i n fected animals were fueling the ep i dem i c .A more aggre s s ive erad i c a ti on
program was needed . This would invo lve the culling of animals on farms su s pected of
i n fecti on within 24 hours , wi t h o ut waiting for con f i rm a ti on from the lab; a ll animals
on nei gh boring farms had to be cull ed within 48 hours .

The other three modeling teams that advi s ed the govern m ent came to the same
con clu s i on s . The military was call ed in, and at the peak of the outbre a k , s ome 2000
troops were invo lved in the erad i c a ti on nati onwi de , su pported by up to 1000 po l i ce of f i-
cers . Almost 2.5 mill i on animals were slaugh tered in 11 wee k s , requ i ring bu rial pits
equ iva l ent to 200 Olym p i c - s i ze swimming poo l s .

Du ring a visit to Cu m bri a , one of the co u n ties hardest hit by the disease (see map,
p a ge 16), Fer g u s on parti c i p a ted in one of the army ’s daily opera ti ons meeti n gs . Wh i l e
l i s tening to the soldiers talk abo ut the logi s tics of the opera ti on , the ra m i f i c a ti ons of h i s
re s e a rch became cl e a r.On a sep a ra te occ a s i on , he spo ke to a group of f a rm ers and came
f ace - to - f ace with their con cern s .“ Ha l f the farm ers in that room had lost their farm s
a l re ady because of h oof - a n d - m o ut h ,” he says . “I esti m a ted that by the end of the ep i-
dem i c , up to 70 percent of Cu m brian farms might be affected . That nu m ber shocked
t h em , but it is tu rning out to be abo ut ri gh t .”

An o t h er mem ber of the Im perial te a m , Ch ristl Don n elly, found hers el f con f ron ted
by a group of a n gry, vocal farm ers in Devon ,a n o t h er badly hit co u n ty in the sout hwe s t
p a rt of the co u n try. She de s c ri bed feeling “o ut on a limb.” S ti ll ,m o tiva ted by a de s i re to
of fer practical help in a de s pera te situ a ti on ,Fer g u s on and his co lleagues defend their rec-
om m en d a ti ons vi goro u s ly.“The h m d ep i demic has significant econ omic con s equ en ce s
for the co u n try, wh i ch I hope my work might help to minimize ,” he says .

As soon as the govern m ent rel e a s ed its data on infected cases to the Im perial team in
Ma rch , Fer g u s on and his co lleagues spent an inten s ive 10 days feeding cri tical nu m bers
i n to their model s . By calculating the likel i h ood that one farm would infect another in a
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Neil Fe rg u son wo r ked to minimize the los ses experienced by U.K. fa r m e rs like the one at right,

who wa l ks past his cows while fires incinera te animals at a nearby farm. 

Neil Ferguson used mathematical modeling to help

British policymakers stem the fast-spreading hoof-

and-mouth epidemic. BY LAURA SPINNEY

Hoof&Mouth.Final  10/9/01  2:04 PM  Page 14




