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INTRODUCTION 

Hypokinetic dysarthria (HD), frequently diagnosed in 
Parkinson's Disease (PD), and presbyphonia share 
common manifestations which may hamper pathology 
detection and monitoring based on acoustic analysis. The 
present work seeks to differentiate phonation feature sets 
specific of presbyphonic voice from those specific of HD.  

METHODS 

Vocal fold biomechanics, glottal closure defects and 
tremor are obtained by inverse filtering. Phonations from 
two databases are used in three-band tests. A first database 
(NR: normative reference) contains phonations from 
normophonic subjects (adult voice) in the range between 
18 to 50 years-old (50 males and 50 females). A second 
database contains phonations from a set of 60 male and 40 
female PD patients in a range of 66.3±8.6 and 69±7.7 
years-old (respectively). A third database (HC: healthy 
controls) contains speech from a control set of 26 male and 
27 female subjects in a range of 65.6±8.9 and 61.8±9.1 
years old (respectively). PC and HC subjects were sampled 
from the PARCZ database [1]. 

Features from phonations of [a:] from the three 
databases are compared. The features used in the study are 
distortion (D: jitter and shimmer), biomechanical (B: body 
and cover mass and stiffness unbalance between neighbor 
phonation cycles) and neurologic (N: tremor in the bands 
2-5, 5-8 and 8-11 Hz respectively). Segments lasting 300-
500 ms sampled at 16 kHz were processed to remove the 
vocal tract resonances by adaptive LPC filtering [2]. 
Estimates of glottal source were used to evaluate the above 
described set of features. Fig. 1 shows the features of each 
subject selected from the three data subsets (NRS, PDS and 
HCS respectively). Each feature has been normalized by its 
corresponding average value estimated from the normative 
dataset (NR). 

Statistical Analysis 

Gender-selective evaluations based on Log-Likelihood 
tests [3] have been used to compare control against 
reference sets, pathologic against control, and pathologic 
against reference sets. Fig. 2 (left) shows the scatter plots 
of the three subsets with respect to the three most-resolving 
features, these being shimmer, tremor in the band 8-11 Hz 
and the rms amplitude of tremor. 

 
Fig. 1 : Comparison of relevant features from the three datasets normalized to their respective average values. D, B, F: distortion, 

biomechanical and neuromotor features; NRS, HCS, PDS: normative reference, healthy controls and Parkinson’s  Disease subsets.

The feature/subject plot in Fig. 1 shows that six of the 
PDS subjects show large distortions in most of the features 

considered (except in cover unbalances), whereas two 
subjects presented moderate distortion. The situation in 
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reference to HCS subjects is more uniform, where 
moderate distortion may be found in most of the features 
considered. On its turn, NRS subjects show very low 
distortion. This situation is illustrated when the three 
subsets are clustered as shown in Fig. 2. It may be seen that 
the NRS (in green bullets) is tightly packed near the origin. 

Tremor minimum, jitter is between 0.5 and 1.5%. HCS 
(blue diamonds) is more spread, showing a rectangular 
shape around its centroid (larger diamond). PDS (red 
squares) is quite widespread, two subjects closer to origin, 
three others being closer to centroid (larger square), and the 
rest quite far from the origin. 

 
Fig. 2 : Classification results: male subset. Left: 3D scatter plot of the three subsets in the experiment in terms of the three most 

relevant features from their Fisher Ratios; b: Dataset centroids projected on their reference plane.

RESULTS AND DISCUSSION 

Significant differences have been found between control 
and reference sets in the subspaces of biomechanical and 
contact defects, as well as in tremor features. Relevant 
differences between pathologic and reference sets have 
been found in jitter, shimmer, body feature unbalance, and 
tremor features. These are also present between pathologic 
and control sets, although some PD subjects may show 
moderate differences with respect to the reference set, even 
smaller than healthy controls. A global separation among 
the three clusters is shown in Fig. 2 (right), where the three 
cluster centroids have been plotted as in a 2D projection, 
based on their relative Mahalanobis distances [4], where 
MDCM is the distance between HCS and NRS, MDTM is 
the distance between PDS and NRS, and MDTC is the 
distance between PDS and HCR. When all the eight 
features are considered, it may be seen that the distance 
between controls and references are much smaller than the 
distance between pathological and references or controls. 
This observation points out to the need to unbias control 
estimates with respect to normative references when using 
them in comparative tests or clustering protocols. 

CONCLUSIONS 

The results point out to a common pattern of 
manifestation of HD and presbyphonia in biomechanical 

features, although tremor and distortion features show 
statistical relevance in differentiating between both sets. 
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