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The Human Voice

Respiratory System Phonatory System Articulatory 
System

Human voice originates from the dynamic interaction of the respiratory, 
phonatory and articulatory systems.
The pulmonary air current flows through the vocal folds and resonant structures 
turning out into the voice sound.



The Larynx Motor Cortex (LMC) is the primary cortical 
center 

for vocalization in the human brain

Belyk et al., 2021



Rusz et al., 2021

Voice in Parkinson’s Disease 



Objective /Quantitative 
Voice Analysys

Voice Cepstral Analysis 

CPP - Cepstral Prominence
Peak 

Multidimensional Voice Analysis

Hillenbrand et al., 1994, 1996; Heman-Ackah et al., 2002, 2014



Advanced Voice Analysis with Machine Learning

Suppa et al. 2020, 2021, 2022
Asci et al. 2020, 2021 a, b



Laryngeal Dystonia

Machine-learning algorithm
discriminates between:
• HS and ASD
• ASD patients before and after

BoNT-A therapy
• HS and ASD patients after

BoNT-A therapy

Higher accuracy than CPPs



 Machine learning objectively recognizes ET patients, with 
and without an overt voice tremor

 Machine-learning objectively evaluates the response to 
pharmacological therapies in ET 

 Future studies are required to improve performances of 
machine-learning algorithms in recognizing neurological 
disorders showing voice tremor

Essential Tremor (ET) 



Parkinson’s Disease

Cohort definition:
Early-stage: H&Y≤2
Mid-advanced-stage: H&Y>2
OFF-L-Dopa: 12h after the last L-Dopa 
intake
ON-L-Dopa: 30-60min following L-
Dopa administration

Neurologic evaluation:
H&Y, UPDRS-III, MMSE, HAM-D, 
FAB

Perceptual voice assessment:
UPDRS-III-v, VHI

Speech tasks:
sustained emission of a vowel and 
standard sentence



Results – I 



Results – II 



Results – III 
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Discussion and Conclusions

•Voice is abnormal in early-stage PD

•Voice progressively degrades in mid-advanced-stage and can be 
improved but not restored by L-Dopa

•Machine learning allows tracking disease severity and quantifying 
the symptomatic effect of L-Dopa on voice parameters

•Hypokinetic dysarthria would represent a potential new biomarker 
of PD
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