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Additional file 3: Supplementary methods

We aimed to model how the average age of all-cause malaria admissions changed with parasite rate, while accounting for confounding inter-site factors intrinsic to the dataset. The age distribution (A) of cases admitted each hospital site-period (H) was modelled as a Gamma distribution with shape  and rate R:



The rate parameter is written as follows, where a log-linear function models the change in the distribution mean across hospital site-periods and with parasite rate (PRH,Y):





The intercept, α, is augmented by a random effect capturing hospital site-period specific deviations from the predicted mean age of admission were modelled with standard deviation σ. The effect of parasite rate was described by the coefficient β. 

In a second Gamma-distributed GLMM, we considered differences in the age distribution of admissions for specific phenotypes (SMA, CM and RD). Records were filtered for admissions with a diagnosis of one or more of these phenotypes. Again, the mean of the distribution was modelled as a log-linear function of PfPR2-10 and random effect terms modelled phenotype-specific site-time deviations. We explored three hypotheses for phenotype-specific age distributions. In the first, null, model, all cases of particular phenotypes were assumed to follow the same age distribution and respond to changes in parasite prevalence in the same way. In a second model, it was assumed that the age distribution of each phenotype had a different average age of admission but responded in the same way to changes in PfPR2-10. A third model assumed that not only was the age distribution of phenotypes on average different, but that each phenotype also responded differently to changes in parasite prevalence. We compared these three models using the widely applicable information criterion, WAIC.
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