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Graphoscopic analysis examines handwriting to identify unique graphic identities, crucial in legal contexts (Robles & Ramos, 2009). Handwriting, 
shaped by complex learning and motor automation, serves as a reliable biometric tool (Fernandes, 2010). Digital handwriting analysis offers a non-
invasive method to monitor PD progression (He et al., 2021), while rehabilitation therapies help preserve motor skills and handwriting performance 
(Foster et al., 2021). 

OBJECTIVE: The present protocol proposal aims to characterize and compare handwriting dynamic characteristics, before and after the 
implementation of a traditional physiotherapy rehabilitation program and a occupational therapy rehabilitation program, in Parkinson's disease.

INTRODUCTION

CONCLUSION
This study aims to determine whether there are differences in the dynamic features of handwriting before and after implementing a specific rehabilitation program for Parkinson’s disease 

(traditional physiotherapy rehabilitation program vs occupational therapy rehabilitation program) and explore disease severity, cognitive state, and levels of depression, resulting from disease 

progression and rehabilitation, relationships with handwriting ability, specifically in dynamic features.
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1. Approvals and Ethics

2. Population and Procedure
Participants will be recruited through the Portuguese Parkinson 
Association (APDPk), Clínica Neurovida, Hospital Garcia de Orta, 
Egas Moniz Physiotherapy Clinic, and the Young Parkies Portugal 
group. Eligible candidates (Hoehn & Yahr stages 2–3, minimum 
education level of 4th grade, native Portuguese speakers) will be 
invited following an initial clinical diagnosis. Exclusion criteria 
included physical or mental conditions that could impact 
handwriting or the nervous system. 

3. Rehabilitation Programs (12 weeks)
 - Traditional Physiotherapy Rehabilitation Program (TPRP): 

1-hour sessions twice per week, following the European 
Physiotherapy Guideline for Parkinson’s Disease (Keus et al., 
2014; Osborne et al., 2022).

 - Occupational Therapy Rehabilitation Program (OTRP): 
Workbook exercises (e.g., letter tracing, sentence writing) and 
fine motor tasks (e.g., hand manipulation, finger isolation) for 
30 minutes, three times per week (adapted from Aragon & 
Kings, n.d.).

4. Outcome Measures (Baseline T0 - 12 weeks T1)
Handwriting Sample Collection: Digital surface (Wacom One 
13’ with MovAlyzeR v6.1 software).
Dynamic features: Absolute Size, Average Absolute Velocity, 
Average Pen Pressure, Duration, Horizontal, Size, Move Vel, 
Normalized Jerk, Vertical, Size, Number Of Peak Acceleration 
and Relative Pen Down Duration)

Motor Function Assessment (MDS-UPDRS (Collett et al., 
2017b) and Jebsen-Taylor (Fabbri et al., 2021) tests)

Psychological Assessment (Mini-Mental State Examination - 
MMSE (Guerreiro, 1994; Scheffels et al., 2020), Geriatric 
Depression Scale - GDS (Yesavage et al., 1983) and SF-36 Health 
Survey (Ware & Ware, 1992))

5. Statistical Analysis (R Studios) 
Linear mixed models and Shapiro–Wilk and the Breush–Pagan 
tests.

PROTOCOL PROPOSAL

ACKNOWLEDGMENT
The authors would like to acknowlwdge Egas Moniz School of Health and Science for the invaluable support through the allocation of an EduCom Grant, which provided essential funding for 

the development of the project presented. 


	Slide 1: A study protocol for a randomized controlled trial of a handwriting rehabilitation intervention in adults with Parkinson disease

