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ABSTRACT

Dengue fever transmission has not been successfully modeled spatially. The reason for
this shortcoming is mainly due to the difficulty of tracing the temporal-spatial patterns of
the four different but related dengue serotypes, which are responsible for dengue and
its more virulent form, dengue hemorrhagic fever. In addition, two incubation processes
[intrinsic (3 to 5 days) and extrinsic (10 to 14 days)] allow for considerable change in
host population patterns over these time periods. Movement patterns of the most
common vector, the mosquito Aedes aegypti, are only generally known. For example,
no one has traced, minute by minute, the movement pattern of the vector in a non-
laboratory setting. Unavailable are answers to important questions such as the
following: Exactly what role do climatic variables play in the existence of and the biting
behavior of the mosquitoes? What thresholds of mosquito and human population
density enable the transmission process to begin and continue? What combinations of
secondary infections are the most likely to spawn the transmission of dengue
hemorrhagic fever? How are the number of susceptibles to be enumerated when so
many of those immune to a particular serotype displayed no disease symptoms in the
past?

In this study, data on risk factors (entomology) and serology were collected from 1998
in lquitos, Peru, and for the last two years in Kamphaeng Phet, Thailand, to help better
understand the spatial aspects of dengue transmission and aid in the control of the
disease.! In several earlier papers, we described and tested hypotheses on the spatial
manifestation of the disease.? In this paper, we explore our data using a variety of
spatial statistics and attempt to model the space-time characteristics of the disease.
The exploratory techniques, including k-function and local statistics analysis and also
the software system STARS? (space-time analysis of regional systems), help trace the
spatial patterns over time. The models include a four-stage Markov stochastic process
and a metapopulation model. We trust that the results presented at this conference will
shed new light on the dengue transmission process. In addition, by demonstrating
these techniques of analysis we lay the groundwork for further work on the time-space
characteristics of the transmission of dengue and other vector-borne diseases.

Footnotes

* The names of the additional contributing authors will be included in the final paper.
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