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higher levels of child maltreatment risk. Disease mapping methods were used to analyze areas of excess risk.
Results showed chronic spatial patterns of high child maltreatment risk during the years analyzed, as well as
stability over time in areas of low risk. Areas with increased or decreased child maltreatment risk over the years
were also observed.

The study showed chronic spatial patterns of high child maltreatment risk, and stability over time in areas
of low risk. A Bayesian spatio-temporal approach to detect ecological variations in child maltreatment risk
provides a new tool for policy and action. A spatio-temporal epidemiological approach to study the geographical
patterns, trends over time, and the contextual determinants of child maltreatment risk can provide a new tool
for policy and action. This tool can offer a more accurate description of the problem, and help to design new
local prevention and intervention strategies. This approach can also contribute to an improved epidemiological
surveillance system to detect ecological variations in risk, and to assess the effectiveness of the initiatives to
reduce this risk.
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xbabrer@umh.es, conesa@uv.es, antonio.lopez@uv.es
1Centre d’Investigaci Operativa, Universitas Miguel Hernández

2Departament d’Estad́ıstica i I.O., Universitat de València

Spatial patterns for incidence of diseases, as a geostatistical health data using local environmental factors,
has been a growing problem. Frequently, the measurement of the diseases and their environmental covariates
of interest are not observed at the same locations. This problem, usually named misalignment, must be taken
into account and so, it must be incorporated in the modelling, because it is important to note that uncertainty
about the covariates could influence on the predictions (Barber 2016).

We introduce a hierarchical Bayesian spatial model that incorporates the information provided by the ge-
ographical and environmental characteristics of the region of interest to model the presence/absence spatial
distribution of diseases, but emphasizing the methodology in order to quantify the uncertainty, showing the
difference between models with and without the misalignment approach, i.e., the misalignment problem aris-
ing when information about possible covariates are partially (or totally) different than those of the observed
locations and those in which we want to predict.

Therefore, we present different models depending on the fact that there is more or less uncertainty on the
covariates. In all the cases, Bayesian inference on the parameters and prediction of presence/absence in new
locations are made by considering the model as a latent Gaussian model, which allows the use of the integrated
nested Laplace approximation (INLA). In particular, the spatial effect is implemented with the stochastic partial
differential equation (SPDE) approach by Lindgren (2011,2015). The methodology is evaluated on the presence
of the fasciola hepatica in Galicia, a North-West region of Spain.
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In the last years, the use of complex statistical models has increased to improve our knowledge on the spread of
diseases, being of great interest in epidemiology. Complexity in these models arises for instance when including
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the use of beta likelihoods and spatial or temporal effects. This complexity makes the inferential and predictive
processes challenging to perform. Bayesian statistics has become a good alternative to deal with these models,
due to the easinest in which it handles this complexity by means of the hierarchical Bayesian models. However,
despite the advantages of Bayesian inference, the main challenge still remains in finding an analytic expression
for posterior distributions of the parameters and hyperparameters. Several numeric approaches have been
proposed such as Markov chain Monte Carlo methods and integrated nested Laplace approximation (INLA).
Here we use two different plant disease problems to illustrate how hierarchical Bayesian models with INLA
can approach complex real processes. In particular, a beta regression model with random effects was used to
estimate inoculum dynamics of circular leaf spot of persimmon, caused by the fungus Mycosphaerella nawae, in
the Comunitat Valenciana region in Spain. Also, spatio-temporal models were used to estimate the potential
geographic distribution of the olive quick decline syndrome, an emerging plant disease caused by the bacterium
Xylella fastidiosa. This disease is expanding in the southern region of Apulia in Italy, Corsica, continental
France, as well in Balearic Islands in Spain.
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Sample size determination is essential of a statistical design as insufficient sample size can lead to inadequate
results delaying important discoveries, whereas an excessive sample size can be a waste of resources and may
have ethical concerns. The repeated measurement design refer to multiple measurements on an experimental
unit and can provide a more definitive evaluation of withinsubject change across time. Collecting repeated
measurements can avoid the bias from a single snapshot and can simultaneously increase statistical power
for detecting changes. However the analyses become more complicated because measurements from the same
individual are no longer independent. In such trials primary focus of the analysis is testing whether the rates
of changes across time are the same among treatment groups or whether there is significant interaction effect
between time and treatment group. For this purpose, data for each subject may be summarized effectively by
summary measures such as slopes, posttreatment means, baseline to endpoint difference scores, linear trend
scores calculated by applying linear orthogonal polynomial coefficients to the original measurements for each
subject. Sample sizes can be estimated using a simple normal distribution model for continuous outcomes by
reducing the repeated measurements of each individual to a single summary statistic. The approach is to decide
an appropriate summary of each subjects outcome and then to estimate the sample size using simple statistical
comparison methods to evaluate group differences in summary measures. With correct covariance structure and
an estimate of within-subject correlation, one can get estimate of power and sample size necessary to achieve
study objectives.

In this study, the principles of sample size determination using summary statistics for repeated measurements
in randomized clinical trials with two treatments will be presented and simulation results are used to illustrate
how required sample size is affected by summary statistic choice, variance parameters and type of treatment
difference of interest.
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We show how a median bias reduced estimator can be obtained by a suitable modification of the score
function (Kenne Pagui et al., 2016). Such estimator has components with median approximately equal to the
correponding parameter component and respects equivariance under componentwise reparameterizations.

As Firth’s (1993) implicit method for bias reduction, the method does not require finiteness of the maximum
likelihood estimate and is effective in preventing infinite estimates, as may happen for discrete data models.
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