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Introduction

Parkinson's disease 1s progressive neurodegenerative disease whose symptoms change over time. Motor
symptoms such as tremor, rigidity, and bradykinesia, and non-motor symptoms spanning cognition, sleep,
and mood, vary across patients and change within the same patient over hours, days, and months, driven
by medication timing, disease progression, and changing daily conditions . Standard instruments such as
the MDS-UPDRS and PDQ-39 are administered only at intermittent visits, yielding sparse snapshots of a
continuously evolving trajectory and missing most of the fluctuation in between.

PD thus exemplifies a broader chronic-disease problem, in which a symptom 1is interpretable only against
prior states, treatment history, and life circumstances. Increasingly, longitudinal support between visits
relies on conversational agents, which must sustain temporal context across sessions, accumulate clinical
evidence as it 1s disclosed, and infer an evolving, only partially observed patient state. The development
and evaluation of such agents, however, assumes a realistic longitudinal patient dialogue paired with
complete ground truth, a resource that remains absent.
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Gap

No existing resource combines longitudinal, multi-session conversation reflecting an evolving, partially
|

. observed patient persona and state."”!"
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Goal

Building a realistic PD-grounded framework for studying conversational agents
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Targets

 Dynamic generator
e Frozen evaluation dataset

e State and memory benchmark
g
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Patient Representation

PD literature
progression, treatment,

personality priors

Clinical cohorts
baseline distributions

ATUS, PPMI

Patient baseline identity
stable patient 1dentity before conversation generation

Patient baseline profile Patient persona

Big Five traits mapped to conversation behavior

Neuroticism
Extraversion
Conscientiousness
Openness
Agreeableness

Other
clinical

Non
clinical

PD
clinical

Patient dynamic state

L(t) = (I1,1s, ..., 1

Latent state
not directly known to patient

Observed state
patient partially-perceived and reportable

session 1 session t session T’

Long-Term Change (Weeks—Months)

e Progression & functional decline
e Treatment adaptation
e Quality of life shifts

Short-Term Change (Daily/Inter-Session)

e Medication timing & wearing-off
e Sleep, mood, stress & context
e Temporary symptom fluctuations

Output per synthetic patient

Q(t) = f(patient profile, persona parameters, S(1:t — 1))

session-based ground truth for downstream conversation generation
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Conversation Generator

e Personas determine the patients’ communication: verbosity, disclosure, recall *
e Only a part of Q(t) surfaces during each conversation

e Interacts with a companion agent for generating the dialogue

e Pipeline:

sessions planning — per-session outline — context+memory initialization— conversation generation

State

‘ Patient

@ Companion
Good to talk again. How have you been?

A rough week, honestly.

Mood — I
Not feeling like myself. O Moo oW

«— drawing on a past session

I'm sorry, that's heavy. Last time
the mornings were rough too.

Tremor elevated

They still are. The tremor's worse,

and 1t slows me getting going. ‘ Daily function | reduced

Thanks for telling me. We can flag
that for your next visit.

That'd be good, thanks. The grandkids
visited Sunday, which was nice.

I'm really glad to hear that.
And how have your nights been?

Honestly, not the best. ® Sleep — poor

Thanks for sharing all this. I'll
keep 1t in mind for next time.

@ surfaced O implied O not raised
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Frozen Dataset

A closed artifact derived from a single generator run enabling third-party evaluation
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transcripts
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Curation Freeze

Q(t) — conversation fact based cleaning clinical filtering fixed dataset
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Benchmark

e Generator benchmark: tests the companion agent - active and passive abilities

e Dataset benchmark: 1solates memory and inference; evidence identical across all systems.

STATE

How have you been feeling
since we last spoke?

Companion's state estimate

@ Dyskinesia present

] ] [ present ]

Better, but these strange
jerky movements started.

@ Motor function improved

888 [ improved ‘

When did they begin?

@ Lcvodopa dose increased

increased ‘
About a week ago. I don't [ /

know what's causing it.

QoL decreased

:_|- re-cal-lecT , s-ess-i 01: 3-| Your levodopa dose went up

last month, dyskinesia 1s a
. i ”
> I_ lfvo_dOEaI _Wk_4 s known side effect.

MEMORY

Why am I having these
jerky movements now?
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Summary

LoCoPD 1s a framework consisting of a longitudinal generator, a frozen dataset, and benchmarks that uses

Parkinson's disease as a model chronic disease for measuring agent abilities in tracking, recalling, and

reasoning an evolving, partially observed patient state, both as a live companion and over frozen transcripts.
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