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Introduction

 Parkinson’s Disease (PD) affects 10 million people worldwide as the fastest

growing neurodegenerative disease.

* Diagnosis is complicated and often late in the disease process,
preventing crucial early intervention. %3

 Apathyis a non-motor symptom of PD, associated with deficits in goal-
directed behaviour. It is a major determinant of reduced quality of life

* |t also affects decision-making. To counter this, non-apathetic patients
might use a compensatory thalamo-cortical brain network to aid
value-based learning. -

Methods
Participants Task ’
N = 49: 4 Bandits
PD =31 (111, M, e=63.8; SD=6.8) Win up to 100pts from each
HC = 18 (7, M,,,=63.7; SD=7.5) Only choose 1 at a time
11 apathetic (LARS score) Check all - Find best one
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* Resting State: 5 min, Eyes Closed @

* Four-Armed Bandit task’ (Fig.1)

Results

Findings in Resting State EEG

Spectral power differences between PD and HC in

We know that:
=>» Resting-state EEG activity in PD patients is altered. e

=>» Apathy-related deficits are only characterized by MRI, missing out on the
temporal resolution of EEG: )

=» EEG is non-invasive, widely available in hospitals, and inexpensive.

Therefore...

EEG is a promising candidate for unveiling novel signatures of
Parkinson’s Disease in both rest and decision-making.

Figure 1 Analysis
Four-armed Bandit Task
- rT— Trial Preprocessing - filtering, removing bad

chans, removing bad epochs, ICA

Trial Onset

Resting State:

Fourier Transform & Aperiodic (1/f)
analysis

T-test to compare HC & PD

Task:
Fourier Transform & Time-Freq analysis
Beh regression:

Power,;,;=B,+B(RT)+B,(trialNo)+B;(stay)+¢

Findings in Task Behaviour

Probability of Staying by block Probability of Staying by p (sta )
in Gilmour et al. 2024 block in current study Y

RS eyesclosed . Power differences Aperiodic (1/f) analysis The present study
PD patients show significant Disentangling aperiodic - - rgpllcates results from
power increase in the and periodic differences 07 | Gilmour et al. (2024).
g theta/low alpha range reveals the difference is a = 7 oD with h
(shaded area = p<.05) as slowing of peak 5 06 06/ AET LA B ALY,
; d to HCs frequency (alpha) = Just like HCs, exploit
5 OPPOSE ' . y laipha). ke 0.5 (stay) more.
: T . . : 0.4 1 ,,f’: 0.4 ¢ —4—HC
Novel prelim finding: alpha peak slowing in PD is | ~4-PDapalty Apathetic PD explore
. o o . no apathy
5 T e significantly correlated with apathy score. BTy 4 5§ 7 —— more.
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A similar increase, but in lower
frequencies predicts
exploit (stay) decisions in PD.

_ This is the EEG sighature of
. »#  deciding to stick with the same
" choice.
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Discussion

 Alterations in EEG are evident in both resting-state and task-based conditions in
Parkinson’s Disease (PD).

Apathy vs No Apathy

| The lower frequency signal

| .z predicting exploit (stay) remains
significant for the non-apathetic
group.
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PDO Kegath1 — However, it is vastly reduced in the
_oAapatly ?I apathetic group, reflecting their

more explorative behaviour.
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 OQOurfindings shed light on neural mechanisms of apathy in PD, showing potential for future

therapeutic targets for apathy.
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