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Abstract
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Leptospirosis, which is caused by one of several strains of bacterium
spirochetes of the genus Leptospira, is a zoonotic disease and an emerging public
health problem in Thailand. The bacterium can be transmitted either directly through
contacts to human or between reservoir hosts with urine of carrier animals or
indirectly via contact with contaminated environment. In this work, we first consider
ontology of human leptospirosis, using a variety of epidemiological and statistical
methods, to analyze and present the SARIMA forecasting model on the number of
leptospirosis incidence in Sakon Nakhon Province. We then propose a mathematical
model, involving six ordinary differential equations for the human, rat, and
contaminated area states, in order to take two modes of transmission into account. The
stability of the equilibria is studied by using the theory of differential equation and
numerical simulation. The epidemic dynamics is discussed and illustration is given by
figures for different values of the parameters. Our results indicate that leptospirosis
incidence is significantly associated with climatic factors, and show that the
SARIMA(1,0,0)(0,1,1);2 is not only the fittest model but also make prediction based
on the leptospirosis dataset. The proposed model allows for better understanding of
the disease dynamics. It is concluded from the analysis that both of two transmission
modes are identically affected on the spread of leptospirosis transmission. The control
measures for the source of infection can be explained in term of the basic reproductive
number, RO. Consequently, decreasing the rodent populations seems to be the more
effective way to control the disease.

Keywords: Leptospirosis; Zoonotic disease; Time series; Mathematical model;
Basic reproductive number
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