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The Human Voice

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.
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The Larynx Motor Cortex (LMC) 1s the primary cortical
center
for vocalization in the human brain
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Voice in Parkinson’s Disease
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Multidimensional Voice Analysis

» Objective /Quantitative
Voice Analysys

» Voice Cepstral Analysis

» CPP - Cepstral Prominence
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VOICE HANDICAP INDEX

Area fisica
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La e mi chiede “Cosa ¢'2 che non va con Ia sua voce ™"
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Advanced Voice Analysis with Machine Learning
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Laryngeal Dystonia

Age (years) Weight (Kg)  Height (cm) DD (years) WHI before VHI after DCS before  DCS after MMSE HAMD CPP5 before CPPS after
ASD 641 = 13 653 = 11 161.1 = 16.1 7.7 = 7.1 564 *x 232 41 * 218 22 = 07 12 = 0B 297 = 07 6B = 49 42 + 26 5.1 £ 26
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Voice analysis in adductor spasmodic dysphonia: Objective diagnosis and M)
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Frequency Tremor Intensity Index (FTRI)
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Parkinson’s Disease

Age Weight Height DD MMSE HAM-D
(years) (kg) (em) (years)

PD (whole 682+92 718+116 1721+94 56+47 284+21 35+18
group)
Early-stage 642+86 718+106 1729+98 21409 289411 32420
PD
Mid- 721481 719+126 1712490 90+44 280+26 B39+16
advanced-
stage
FD
HS 703+ 103 685+ 106 169.0% 10.1 - 200£08 33+17

FAB H&Y UPDRS-IIl  UPDRS-III UPDRS-Ill- UPDRS-III- VHI OFF VHI ON
OFF ON v v
OFF ON
165+£14 22408 223+142 - 1.8+11 - 16.7 + 16.9 -
166+1.0 15+04 121 £ 4.1 - 0907 - 73+49 -
164+16 28+04 323+135 283+138 27+06 24405 2594192 200+ 17.7
166 £1.1 - - - - - - -

DD, disease duration; MMSE, Mini-Mentaf State Evaluation; HAM-D, Hamilton Depression Rating Scale; FAB, Frontal Assessment Battery, H&Y, Hoehn and Yahr Scale for assessment stage of PD; HS, healthy subjects; PD, patients
with Parkinson’s disease; UPDRS-I, Unified Parkinson's Disease Rating Scale part Iff; UPDRS.{ll-v, Unified Parkinson’s Disease Rating Scale part lil, voice impairment subitem; VHI, Voice Handicap Index; OFF, not-under the effect of

L-Dopa; ON, under the effect of | -Dopa. Results are expressed as average =+ standard dewviation.

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
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Sensitivity
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Results — 111
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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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