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Background

• Early Detection: Speech motor deviations are objectively detectable in
RBD, before clinical diagnosis

• Maintenance of Speech Function: Intelligibility remains preserved in
RBD, with significant functional decline emerging only in manifest PD

• Non-Linear Disease Progression: Speech function does not decline
linearly; instead, it undergoes a qualitative motor shift

• Clinical Utility: Objective, speech-based measures serve as sensitive
biomarkers that link underlying neural degeneration

Conclusion

Articulatory Kinematics
(Sample 1 Table: 24 HC, 24 iRBD, 25 PD, Thies et al. 2023)

Speech is a complex motor skill
controlled by brain circuits.

REM sleep behavior disorder is
known to be a prodromal stage
of Parkinson’s Disease, allowing
for early detection of (speech)
motor dysfunctions.

Setting
• Native speakers of German
• Three groups (HC, RBD, PD)
• Several speech tasks
• Intelligibility ratings

Objective Analysis to detect 
motor dysfunctions before 
clinical diagnosis is made.

• Acoustics (sound)
• Kinematics (movements)

Methods

Speech Acoustics
(Sample: 51 HC, 50 RBD, 72 PD)

Intelligibility
(Sample 1 Table: 24 HC, 24 RBD, 25 PD | Sample 2 Figures: 51 HC, 50 RBD, 72 PD)

RBD vs PDCON vs PDCON vs RBD

• Prodromal Stability: iRBD maintain intelligibility levels
• Screening (98% threshold): A "wide-net" approach

captures 91% of iRBD cases for early detection
• Progressive Decline: Intelligibility steadily declines in PD

• Confirmation (89% threshold): A "strict" filter provides
94% specificity to confirm manifest PD

Intelligibility ratings
of naive listeners

(n = 40, Thies et al. 2023)
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RBD – Phase of Motor Instability
• Articulatory dyscoordination
• Hyper-functional phonation

PD – Phase of Reduction
• Hypo-functional phonation

(Monopitch, breathy voice)

→ Path from RBD to PD: Transition from
hyper-activation & unstable compensation
toward hypo-activation and global rigidity.

RBD – Phase of Compensation
• Hypermetrical Patterns: Increase in tongue body (TB) and

tongue tip (TT) amplitudes
• Increased Temporal Effort: Longer movement durations,

indicate the onset of slower motor execution
• Mechanism: These "overshooting" movements serve as

early compensatory mechanisms to maintain speech
function before overt motor symptoms emerge

PD – Phase of Rigidity & Hypokinesia
• Hypometrical Patterns: Decline in tongue movement

amplitudes, particularly affecting the tongue tip (TT)
• Slowing&Rigidity: Long durations combined with shrinking

amplitudes reflect the transition into clinical phase
• Mechanism: The compensatory system eventually fails,

leading to speech characteristic of manifest PD


