Technical Appendix

Statistical Methods

The effect of geographical and environmental variables on the number of cholera
cases in each health district was tested using a general linear model with a negative binomial
distribution. Computing and graphs were done using R 2.4 (R Development Core Team,
2006), several R packages (maptools (16), sp (17), GAMLSS (18) and geoR (19)), and
ArcGIS 8.3. Due to the overdispersion of cholera incidence, several kinds of generalized
linear models were compared using quasi-Poisson, and type I and type II negative binomial
distributions and they were checked for spatial structure. Stepwise selection of variables was
performed in each case and the best models of each family were compared using the Akaike
index criterion, according to Venables and Ripley (20) and Rigby et al. (21). The relationship
between the number of cholera cases in health districts and geographical variables was finally
modeled using the type Il negative binomial family (log link function for both the mean and

the distribution parameter). Distribution formula was as follows:

f(y Iu, 0 )= r(y+(u/0))o’
, (F(u/ o)(y+1)(1 +G)(y+(u/c)))

where p is the mean, ¢ the dispersion parameter andw/ (1 + 0)“ the standard deviation. The

residuals were checked for spatial structure by plotting an empirical variogram where the
distances were computed depending on the geographical coordinates of the centroid of each
health district. A variogram envelope was then computed by performing 1000 permutations of
the residual values on the spatial locations and the envelope limits were then compared to the

variogram.
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