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Background: Risk maps of leptospirosis can be used to inform prevention and
control strategies, and provide eco-epidemiological insights. Spatial Bayesian
networks (SBNs) provide a novel approach for risk mapping and scenario
modelling; advantages over more traditional methods include the visual and
interactive interface; the ability to include spatial and non-spatial data and
rapidly update maps as new data become available; and risk prediction under
different scenarios.

Methods: Community-level data were obtained from a human leptospirosis
study in Fiji (Lau et al 2016), including seroprevalence (average 17%),
environmental variables and socio-demographic factors. Variables were selected
using ‘sensitivity to findings’ analysis to eliminate those with least influence on
model performance, as measured by area under the curve of the receiver
operating characteristic (AUC). Selected variables were used to build an expert-
structured model, predict risk under different scenarios, and create an
interactive and dynamic risk map using GeoNetica software (Norsys 2017).

Results: The most influential variables included population density, community
type, water supply, ethnic composition, presence of pigs, and distance to rivers.
Average AUC over 20 trials was 0.83. Using scenario analysis, the model
predicted that an urban residential community with good water supply and no
pigs had an 8.6% probability of having >17% seroprevalence. In contrast, a rural
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Conclusions: SBNs offer a valuable approach to leptospirosis risk mapping.
Scenario analysis can help identify high-risk areas, predict the impact of future
environmental/demographic change, and compare the effectiveness of
prevention and control strategies.
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