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PROJECT 1 
 

DoS: Mariaclelia Di Serio 
 

Title: Advanced statistical models for assessing body body perception in healthy subjects 
and patients with sensorimotor deficits: a data driven approach. 

 
 
Link to OSR/UniSR personal page: _www.cussb.unisr.it 
Link to structure were data production and collection will be implemented: 

- Supervision Prof. Serino: MySpace Lab – Headed by Prof. Andrea Serino (unil.ch) 
- Supervision Prof. Malgaroli: Center for Behavioral Neuroscience and Communication 

Università Vita-Salute San Raffaele (unisr.it) 
 
Project description (Number of characters, including spaces: 2.000 - 3.000): 
Our body is a special stimulus for the brain.  We perceive the world around us and we act through 
our bodies. Crucially, the body is itself an 'object' of perception because we constantly receive 
bodily perceptual stimuli from various sensory modalities (e.g. tactile, proprioceptive, muscular, 
visual stimuli). Different models or representations of the body stored in the brain with specific 
characteristics and distinct functions have been hypothesized (Bassolino & Serino, 2021). Some 
body representations focus more on the metrical properties (dimensions) of different body parts, 
others on the stimuli presented in the space around the body (peripersonal space) (Serino 2019). 
Moreover, some representations concern the experience of our body, such as the sense of 
"ownership" and the sense of "agency" whereby we respectively recognize that a body part (e.g. 
arm) belongs to us and we can control its movements.  

To date, there is no consensus on the number and functions of body representations. However, 
available experimental data seem to suggest that some representations are not fixed, but 
constructed and updated as bodily information, such as touch or proprioception, changes and 
as movement occurs. This hypothesis suggests that in patients with sensorimotor disorders, such 
as post-stroke patients who present alterations in tactile, proprioceptive and/or motor abilities, 
body representations are altered (Crema et al., 2022). 

The PhD project aims to test this hypothesis through two fundamental objectives. The first 
objective is to develop and test in healthy subjects a battery of behavioral tasks that can quantify 
body representations related to the perceived dimensions of upper limbs, peri-personal space, 
sense of ownership and agency.  

The second objective involves adapting these tasks to test body representations in post-stroke 
patients at the beginning and end of the treatment, to document which sensorimotor disorders 
and brain lesions are associated with specific alterations in body perception and experience and 
to monitor these distortions during recovery. 

https://wp.unil.ch/myspacelab/
https://www.unisr.it/en/ricerca/centri/bnc
https://www.unisr.it/en/ricerca/centri/bnc


 

PROPOSAL AS DIRECTOR OF STUDIES & RESEARCH 
PROJECT 

MO-PHDSCC-1 
Rev. 00 del 07/03/2022  

Page 4 di 5 

 

 

Skills to be acquired by the student: 

The student will acquire an in-depth knowledge of the literature in the field of neuroscience and 
more specifically about the perception and experience of the body.  

She/he will contribute to the design of innovative experimental protocols for the assessment of 
body perception, by acquiring methods of psychophysics, virtual reality and movement 
assessment. 

This will be done within the joint collaboration of Laboratory of Cognitive Neuroscience Center for 
Neuroprosthetics Ecole Polytechnique Fédérale de Lausanne and th International Center 
for Behavioral Neuroscience and Communication (BNC) Unisr. The student will benefit from the 
joint experience of the two international laboratories that are already involved in joint work 
within the Italian-swiss joint Cognitive Psychology in Health Communication Master program  

She/he will be involved in the statistical analysis of behavioral data, also through computational 
models, and in the analysis of brain lesions in post-stroke patients. 

In particular complex models for dependence will be used. The student will attend by CUSSB 
educational sessions in R language for acquiring competences in longitudinal advanced 
statistical methods and Bayesian methods. Students will also be trained for skill in database 
design and construction.  The methods are described as  it follows: 

Linear and nonlinear mixed-effects models for repeated measures will be implemented to 
examine changes in body representation and perception during rehabilitation while accounting 
for demographic and clinical characteristics of the patients under different (behavioral) tasks. 

To further describe and monitor distortions in patients’ body representation over time, latent 
class mixed models (LCMMs) will be also developed to identify subgroups of patients sharing 
similar trajectories of the outcome variable over time. Differently from NLMEs, this modelling 
approach assumes that the population is heterogeneous and unobserved sub-populations 
(latent classes), with their own longitudinal trajectories, may be identified. This modelling 
approach is suited to model even non-normal quantitative and ordinal longitudinal outcomes. 
Moreover, it is particular appealing from the clinical point of view, since uncovering and 
characterizing subgroups of subjects, maybe identifying those more responsive to the 
rehabilitation, may allow to tailor treatment, care and support. 

Bayesian networks (BNs) will be applied to integrate different sources of data and information 
and to explore the dependence structure between collected variables thus allowing to gain a 
better insight into mechanisms involved in body perception and representation after stroke. 
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Actually BNs implement a graphical model structure, known as a directed acyclic graph, where 
nodes and arcs represent respectively random variables and direct dependencies among the 
variables. The approach is quite appealing since an effective representation and computation 
of a joint probability distribution over a set of random variables may be derived. Moreover, once 
the network has been estimated, it is possible to investigate how a potential change in one 
crucial variable propagates to all other variables and, in particular, to the target one. Once 
more, this represents an attractive feature of BNs since it allows to gain information on 
treatment effectiveness or to highlight which patients’ clinical characteristics or behaviors 
should be monitored or on which leverage on in order to improve rehabilitation outcomes. 
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