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Schistosomiasis is a water-borne parasitic disease caused by infection with parasitic worms of the genus Schistosoma.  The disease contributes significantly to the high global burden of helminth disease and affects over 200 million people world wide.  The life cycle of Schistosoma japonicum, the schisosome species endemic to South East Asia, is dependent on both the presence of an intermediary snail host in the aquatic environment and continued contact with contaminated water by a definitive mammalian host.  Ecological and hydrological parameters that shape the suitability of snail habitat are important determinants of the risk of S. japonicum transmission to humans and animals.   Fecal water contamination and mammalian exposure to infective water are also needed to maintain S. japonicum transmission.  Because schistosome parasites diffuse through the aquatic environment along aquatic networks, infection risk results from both local and upstream loading of parasites.  

The objective of this study is to determine the efficacy of mapping the spatial distribution of population level schistosomiasis in humans and animals using hydrologically defined drainage areas called catchments.  A better understanding of how spatial patterns explain the distribution of schistosomiasis at the catchment level may help public health interventions target high transmission areas within the hydrologic network.  This thesis explores the potential strengths and weaknesses of defining the catchment as the primary unit of analysis in exploring the spatial relationship between environmental risk of S. japonicum and mammalian disease outcomes.  Prevalence of infection and an index of potential contamination (IPC) for humans and rats from forty-nine villages in Western Samar Province, the Philippines were mapped, along with the distribution of infected snails, by catchment.  Catchment level human, rat, and snail infection was highly variable across the study area.  Catchments with high infected snail counts generally had high human IPC.  This spatial relationship, however, was not present between snail infection and human prevalence.  No clear spatial relationship was present between snail infection and rat infection.These results indicate that a better understanding of how the parasite passes through the aquatic environment and human and animal populations is needed before we can assess the accuracy of using hydrologically define units to capture the spatial relationship between environmental risk and human and animal disease outcomes.  
