
cure, as such, hope lies on early diagnosis which usually depends on neuroimaging
techniques such as Positron Emission Tomography (PET). PET data is usually
analyzed with Statistical Parametric Mapping (SPM) (Penny et al., 2011) software,
which uses mass univariate statistical analysis for these images. In- evitably, this
approach incurs in errors derived from the multiple testing approach. Recently,
Wang et al. (2019) formulated an alternative: applying Functional Data Analysis
(FDA) to calculate mean function and Simultaneous Confidence Corridors (SCCs)
for the difference between two groups’ PET values. Here we test this approach with
a practical application for AD diagnosis, estimating mean functions and SCCs for
the difference between AD and control group’s PET activity and locating regions
where this difference falls outside esti- mated SCCs, indicating differences in brain
activity attributable to AD-derived neural loss. Our aim is to test whether this novel
approach can outperform its counterpart, opening a promising venue for research in
the field of medical imaging.

Keywords: Medical Imaging, Neurodegenerative Diseases, Functional Data Analy-
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The plant pathogenic bacterium Xylella fastidiosa (Xf ) is characterized by its
wide range of hosts and its genetic diversity. The transmission of the pathogen
from an infected plant to a healthy one occurs naturally through insect vectors.
Presence/absence data of Xf from the official surveys in 2018 in the demarcated area
for Xf in Alicante (Spain) were analyzed using Bayesian hierarchical models through

27



the integrated nested Laplace approximation methodology (Rue et al., 2009) and
the stochastic partial differential equation approach (Lindgren et al., 2011). Spatial
models often assume stationarity, but this may not be applicable when dispersal
barriers are present in the study area (Bakka et al., 2019; Mart́ınez-Minaya et al.,
2019). The effect of the incorporation of barriers on the occurrence of Xf in Alicante
was studied using three models and comparing them with the stationary model. In
the first model, the mountains of >1065 m of altitude were incorporated as a barrier;
the other two models included a continuous and discontinuous perimeter barrier
around the positive samples, simulating the containment measures to reduce disease
spread. In the areas with barriers, the correlation was eliminated by introducing a
different Matérn field, with the same variance but a range close to zero (Bakka et
al., 2019). The mean of the spatial range varied between 4 and 6 km, being higher
in the case of the models that incorporated perimeter barriers. In the model with
the mountain barrier, the probability of the presence of Xf was higher in the areas
adjacent to the barrier compared to the same areas in the stationary model. The
implementation of the perimeter barriers implied a decrease in the probability of Xf
presence in the area outside the barrier. In the model with the discontinuous barrier,
the probability of the presence of Xf was higher in the areas outside the breaks where
no samples were collected. These results may assist the plant health authorities
to prioritize the areas where containment measures should be first implemented.
Likewise, the spatial range obtained with the models could be used as a reference to
establish a buffer zone and limit disease spread from the infested area. Our study
highlights the importance of considering the presence of physical barriers in the
models of Xf occurrence, since they may constrain the presence of host plants and
vector dispersal.
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