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PREPARE: Personalized rehabilitation via novel AI patient stratification strategies:  
the case for Parkinson’s disease 

Parkinson’s disease (PD) represents the archetype of complexity. It affects multiple (if not 
all) body functions, producing a range of functioning profiles that vary in severity and course 
across patients and are strongly influenced by several individual variables.

A multimodal and intensive rehabilitation treatment helps people with PD to achieve long-
lasting benefits in any disease phase and subtype.  However, the outcome after any 
rehabilitation approach largely varies across patients exhibiting different demographic, motor, 
and non-motor features. In a multifaceted scenario of several factors affecting disability 
progression, clinicians are frequently challenged by the need to recognize and correctly 
discriminate which patients will benefit from costly (namely robotic rehabilitation) and 
demanding (namely multimodal intensive training) rehabilitation interventions, also combined 
with the best available drug treatment or with functional neurosurgery. A refined predictive 
ability will avoid delaying proper therapy in people with a less aggressive disease while also 
excluding from invasive approaches those who exhibit multiple factors of poor responsiveness 
to any intervention and would deserve palliative care.

PREPARE REHAB aims to 
advance rehabilitation care 

by developing, validating, 
and implementing robust, 

clinically relevant, and 
data-driven computational 

prediction and 
stratification tools in nine 

health conditions.  

European project 
HaDEA-Horizon 

(2023-2027): 
➢20 partners
➢9 Countries

• Movement Disorder Centre 
at Neurorehabilitation Clinic

Azienda Ospedaliero Universitaria delle 
Marche

• Tertiary care facility delivering medical 
diagnosis, treatment, and rehabilitation to 
people with PD according to a structured 

care pathway
• Data collected at baseline and every 4 to 6 

months, regularly

A historical cohort study has been carried out to create a clinical-
functional profiling database of people with Parkinson's 
disease/Parkinsonism based on the data collected in everyday 
clinical practice over the years.  (Ethics Committee approval Prot 
2024-43- issued on February 15, 2024, by the Comitato Etico 
Regione Marche-CERM) 
Available data: age, gender, BMI, professional activity, physical 
activity level, disease phenotype, disease duration, drug treatment, 
or Deep Brain stimulation parameters, Unified PD rating scale 
(UPDRS) total and subtotal scores, Non-Motor Symptom Scale 
(NMSS), PD Sleepiness Scale, King’s PD pain scale, PDQ- 39. 

Stratification of patients through correlations with disease progression in 
a large, representative sample of the PD population referred to the centre. 
The progression of the clinical-functional profile has been monitored for 5
years on average, producing a total of approximately 10000 records:

➢Patients’ profile on their first visit:

Age: 69,8 ± 10 years (range: 31-
95) 
BMI: 25,7 ± 4,3 (range: 14-47) 

Disease Duration: 8,1 ± 7 years
(median 6.0) 
Stage of the disease: H&Y <2 in 
58% of the cases

UPDRS-I: IQR 3 (3)
UPDRS-II: IQR 11 (11)

UPDRS-III: IQR 18 (17)

UPDRS-IV: IQR 0 (0)

NMSS: IQR 47 (45)

The goal is to 
offer an 

innovative tool 
to maximize 

health 
outcomes, 

tailoring 
treatment to 

patients’ 
features. 
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3) Medical Device 

Regulation roadmap 
for any (software as a) 

medical device 
embedding. 

2)  novel patient 
stratification methods 
and prediction models 

enhanced by 
advanced ML/AI tools 

(Fig. 1)

1) A unified advanced 
decision-support 

platform for managing 
big data and allowing 
federated access to 

clinical data
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Fig. 1.  PREPARE tool simulates disability progression in people  
exhibiting different clinical profiles    
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