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ABSTRACT

We explore a Netherlands outbreak
of Q fever in 2009 by combining a human
dose-response model with geostatistics to
predict local probability of infection, associ-
ated probability of illness, and local effec-
tive exposures to Coxiella burnetii. We
begin with the spatial distribution of 220
notified cases in the at-risk popula-
tion. Next, we use the dose-response rela-
tionship (established via historical experi-
ments) to convert the observed risk map
into an estimated smooth spatial field of
local dose. The estimated peak levels of
exposure extend to the north—east from the
point source with an increasing proportion
of asymptomatic infections further from the
source. Our work combines established
methodology from model-based geostatis-
tics and dose—-response modeling providing
a novel approach to study outbreaks. Such
predictions (and associated uncertainties)
are important for targeting interventions

during an outbreak, estimating future dis-
ease burden, and planning public health
response.

OBJECTIVES

1. Recognizing how spatial location may
inform on the transmission patterns in
a zoonotic outbreak;

2. Identifying the role of dose-response
functions in modeling infectious dis-
ease dynamics;

3. Identifying how hierarchical models
may include data of different types into
a single analysis.
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