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Abstract

In this paper, based on the acoustic profile data of 80 European subjects from the Regional Associ-
ation of Parkinson’s Disease in Extremadura (Spain), a two-stage variable selection method was
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proposed to screen 44 acoustic profile factors in conjunction with lasso regression, and finally six
significant acoustic profile factors were obtained: gender, Shim_loc, MFCC3, HNR35, PPE, and GNE.
The above factors were combined to construct a column plot model of the risk of developing PD
disease by multifactorial logistic regression to construct a column-line graph model of the risk of
developing PD disease, and validate the validity and calibration of the model from multiple pers-
pectives. The results showed that early PD patients had abnormal motor regulation of the basal
ganglia, low values of MFCC3 and HNR35, high values of PPE, GNE and Shim_loc in the acoustic data,
and reduced maximal frequency of vocal fold vibration during articulation and muffled voices,
which indicated that the constructed columnar plot model could diagnose the risk of PD in the
subjects according to the different acoustic features. In the future, acoustic features are expected
to become important biomarkers for early PD diagnosis and provide an aid for remote screening
of the disease.
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Table 1. Key indicators of the acoustic characterisation dataset
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Table 2. Comparison of clinical data between the diseased and healthy groups
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REAE t gt E PE REME tauitE P EAE

f R B e b5bs
Gender [n (%)] 72 0.002 MFCC3 1469 123 59639  <0.001
1(%) 80(18) 80(14) 1214 Delta8 1445 12433 52089  <0.001
0 (%) 80(22) 80(26)  2.001 RPDE 03053 0.3157 -0.7477  0.0491
Jitter_rel 0482  0.686 -2.3 0.025 DFA 06239 06119 012228  0.0133
Shim_loc 0033 0044 -2564  0.014 PPE 024 0302 -11373 0.0224
HNR35 89.97 704 58132  <0.001 GNE 0.93 091 29689  0.0051
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Figure 1. Path diagram of Lasso regression coefficients (left) with cross-validation (right)
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Figure 2. Diagnostic line diagram of PD diseases
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Figure 4. ROC curve (left) and Decision curve (right)
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> discorrelationl

Jitter_rel Jitter_abs Jitter_RAP Jitter_PPQ
Jitter_rel 0.00000000 0.06503438 0.01320021 0.03588002
Jitter_abs 0.06503438 0.00000000 0.10519944 0.11487522
Jitter_RAP 0.01320021 0.10519944 0.00000000 0.02797580
Jitter_PPQ 0.03588002 0.11487522 0.02797580 0.00000000

> discorrelation?2
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Shim_loc

Shim_dB

shim_APQ5 0.009482672 0.012063666
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> discorrelation3
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HNR15 0.02882721 0.000000000 O.
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0.010025002 0.
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HNR38 0.04614038
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MFCCO
0.00000000
0.23434047
MFCC2 0.29594966
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0

0

0
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0
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.2343405
.0000000
.1239444
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0
0
0
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MFCC5 .14832390 0.2716252
MFCC6 .13136788 0.2252988
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MFCC8 .10275216 0
MFCC9 .11294552 0
MFCC10 0.13966462 0
MFCC11 0.09059906 0
MFCC12 0.10218817 0
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09932205
22206821
29357117

.09932205
.1997350
.2353433
.2745895
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.2836451
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MFCC7

11775147
11487228
09636874

[HeNeNeoleoloNloNoNe)]

> discorrelation5

Delta0
.00000000
.07232062
.09211500
.08539604
.12154284
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Delta0
Deltal
Delta2
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Delta4
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Delta?2
Delta3
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.09655872
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Delta8
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