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An Analysis of Sequential Motion Rate in Dysarthric Speakers
Using Open-Source Software

Hee June Park!”
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Purpose : Diachochokinetic analysis is often used to evaluate the objective speech production
capability of dysarthria speakers. NeuroSpeech enables the analysis of pathological speech
signals considering different speech dimensions: phonation, articulation, prosody, and
intelligibility. The primary goal of this study was to determine if the articulatory
diadochokinese (sequential motion rate: SMR) using the NeuroSpeech open-source software
module can diagnose dysarthria and determine its severity.

Methods : For this purpose, a group of subjects with spastic dysarthria (726) and a control
group of normal speakers (7=30) without neurological disease was established. From both
groups, the SMR was collected by NeuroSpeech and analyzed with descriptive statistics. DDK
rate, DDK standard deviation, DDK regularity (ms), Energy variability (dB), and average
duration DDK (ms) protocol were analyzed.

Results: The dysarthria group showed lower performance than the normal group in the rate
of DDK and the regularity of DDK. Dysarthria can be seen at the average syllable length,
with each syllable having a long production, slowing down the overall SMR rate.
Conclusions : The results show that the software module NeuroSpeech in clinical practice is
generally suitable for quickly recording the parameters DDK rate, DDK regularity and mean
syllable length at the level of articulatory diadochokinese. With the characteristics described
above, we consider that this open source software will help other researchers to contribute
to the state-of-the-art in pathological speech assessment from different perspectives, e.g.,
from the clinical point of view for interpretation, and from the computer science point of
view enabling the test of different measures and pattern recognition techniques.
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Table 1. Results of DDK rate and DDK standard deviation
between groups
Dysarthria  Normal t
DDK rate "
/s 1.07 1.87 2.76
DDK standard deviation 84 75 154

(1/s)
Note. DDK=diadochokinesis.
"pK.05

2. ZEd OHH|ZEol=et HMTE 7te] SMR H&lga Z
T H0|9] x}O|

BAY oo A F SMROA #+&4(DDK
regularity)@ ofYx] Ho|(energy variability) Wt 7]1&EA
4 ~H43Z83= Table 29 Aty & AY 749 2404
EAHor {3t AolZ EYPk AMRO] digt DDK
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SMR I Al oyAY H=gk &S Uehfs
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A &Ao] A UEAl USHAIRE uhH@Eole AL oy
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Table 2. Results of DDK regularity and energy variability
between groups

Dysarthria Normal t
DDK regularity 88.78 ~
(ms) 243.51 (56.04) (23.68) 2.98
Energy variability ~17 ( 09 0

(dB)
Note. Values are presented as mean (SD).

DDK=diadochokinesis.
"p.05
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Table 3. Results of mean syllable length between groups

Dysarthria Normal t
/pa/ 156.72 ( 41.04) 82.02 (10.02) -2.52"
/ta/ 142.77 ( 65.21) 72.34 (27.65) -2.27
[ka/ 171.50 ( 94.85) 162.67 (62.74) -1.01
/pataka/ 470.99 (118.26) 317.03 (70.24) -2.34

Note. Values are presented as mean (SD).
.05
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Figure 2. Results of mean syllable length between groups
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