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INTRODUCTION

e Depression is highly prevalent in Parkinson’s disease (PD)’
- Aberrant dopamine signaling is a factor impairing the ability to learn statistical regularities in the environment#**

 Estimating the controllability of the environment is a key environmental statistic fundamental to the learned helplessness model of
depression”

- We hypothesize that dopamine plays a crucial role in estimating the controllability of the environment

* Does dopamine signaling affect the estimation of environmental controllability in persons with PD?
Key Concept:

Controllability -
The influence
actions have over
the environment

- We conducted an online study with 90 individuals diagnosed with PD
» Perform a task designed to assess their ability to estimate the controllability of the environment®
* Prior to the task participants were asked to self-report how medicated they felt

TASK

- On each trial, participants see 10of 3states (island, lighthouse, harbor) and are instructed to predict the state on the next trial.

- They are told that the next state can depend on which boat they choose (in controllable task-phases) or only on which state they are in
now (in uncontrollable task-phases). To predict the next state, they need to choose between boats to find out whether they are in a con-

trollable or uncontrollable phase. T I ;

| Key Insight |

[ Same answer Different answer |

* A: State-state transition matrices for uncontrollable (UC) and controllable (CC) task-phases L il bothtrials |
« B: Explore trials - participants choose between boats to infer controllability and to predict the next state : _ acting s f _ acting as i :
o C: Predict trials - participants indicate their prediction of the next state (given a current state and boat) | uncontrollable controllable |

- Performance on predict trials provide a measure of controllability estimation.
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RESULTS CONCLUSIONS

Higher subjective medication state is associated with higher con-
trollability estimates, leading to higher accuracy of controllability
estimates in controllable task-phases, but lower accuracy of con-
trollability estimates in uncontrollable task-phases.

- The current results show an interaction between environ-
mental controllability estimation and dopaminergic func-
tion. This suggests that there is a potential link between do-
pamine and the estimation of control in PD.

Interaction between subjective medication state and accuracy

.
More accurate ) £ 0.87 O 8 & - This work may offer insight into the mechanisms underlying
controllable trials 2 osf < psychiatric symptoms like depression in PD and provide po-

§ 0.4} 5 tential avenue for refining therapeutic approaches that
Yool = * target cognitive aspect of the disease.
Equal accuracy : § :
between trials g | ; - We are continuously collecting more data on this task from
é ll = cohorts involved in the CONTROL-PD consortium.
More accurate ] '=§ 041 @
uncontrollable trials g 0.6 - Further research is required to confirm these preliminary
o e e Ty D 0g ? — - findings and explore the underlying neural mechanisms in
I Subjective Medication State more detail. To identify the specific mechanism being modu-
lated by dopamine a computational model needs to be fit
to the data.
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