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Acoustic Characteristics of ‘Short Rushes of Speech’ using Alternate Motion Rates

in Patients with Parkinson's Disease
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ABSTRACT

It is widely accepted that Parkinson's disease(PD) is the most common cause of hypokinetic dysarthria, and its

characteristics of 'short rushes of speech' have become more evident along with the severity of motor disorders. Speech
alternate motion rates (AMRs) are particularly useful for observing not only rate abnormalities but also deviant speech.
However, relatively little is known about the characteristics of 'short rushes of speech' in terms of AMRs of PD except for

the perceptual characteristics. The purpose of this study was to examine which acoustic features of 'short rushes of speech’ in
terms of AMRs are a robust indicator of Parkinsonian speech. Numbers of syllabic repetitions (/pa/, /to/, /ko/) in AMR tasks
were analyzed through acoustic methods observing a spectrogram of the Computerized Speech Lab in 9 patients with PD.
Acoustically, we found three characteristics of 'short rushes of speech': 1) Vocalized consonants without closure duration(VC)
76.3%; 2) No consonant segmentation(NC) 18.6%; 3) No vowel formant frequency(NV) 5.1%. Based on these results, 'short
rushes of speech’ may affect the failure to reach and maintain the phonatory targets. In order to best achieve the therapeutic

goals, and to make the treatment most efficacious, it is important to incorporate training methods which are based on both

phonation and articulation.
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HAheEd g (25 A8 rRHIEAel, hypokinetic
dysarthria)= 71 (Parkinson's  disease, ©]3} PD)S] @5
ZFoll(motor speech disorder)=S 1]%“3}—‘:— |O|2A, B2 F F
o 90%7F & BAE FWEhs Zo® dEA
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& Ramig, 2011). PD A= 53] 257 &9 Aol 7|&
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& *(short rushes), 73X SA(harsh voice), 712 &*d(breathy
voice), w5 G- (pitch level), 18]1 &% W o]A(variable rate)
9 o2 A7} WIS Darley et al., 1969a, 1969b).
ATy v & 2 {FE M & wgske Ut
A= S} (conversational speech), $17](reading), X U+545=
(alternate  motion rates, ©]3} AMRs), E-SA7(vowel
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Table 1. Descriptive data of participants

s1e o5 | 2 u
AT IPELC] ) A5 | A S STAND |K-MMSE
G GE))
PD1| F | 62| 16 | 14 2 2020 | 29/30
PD2| F | 57| 6 6 1 2020 | 25/30
PD3| F | 47 | 14 6 3 2020 | 26/30
PD4| F | 64 | 9 14 2 1920 | 28/30
PD5| F |70 | 6 7 1 1920 | 27/30
PD6| M | 62| 9 12 1 2020 | 30/30
PD7| M | 72| 6 9 1 2020 | 24/30
PD8| M | 62| 9 4 2 2020 | 27/30
PD9| M | 67| 9 5 1 2020 | 27/30

PD: Parkinson's disease; & HWEE: 02 A4 1L A&, 25 5
%, 3+ 4l%E; STAND: screening test for aphasia & neurologic
communication disorders; K-MMSE: Korean version-mini mental
state examination
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Table 2. Syllables of Parkinson's AMRs by perceptual vs.
acoustic analysis

32 © 24 HkE 3l49%(3))
O 3r5}A S|
. A = 5ol
zs) 4 value
-4 dojt 4
median | IQR | median | IQR | median | IQR
/4/| 18 6 14 7 6 7 | .008"
/El/ 18 6 16 6 1 4 | .400
Al 17 8 15 10 2 9 |.198

IQR: interquartile range; “p<.05

o PYEE £2550 B2 AMRs £ x}olr} EAsHE=
A AW R7] flete] MIEY AL AAG A A FH B
T AANZA 9 S B mFoA T 3 Aol F

AR o= FolshA SUTHE 3).

¥ 3 2 HERE FFR OE ddesss
I s v
Table 3. Comparison of AMRs performances according
to the severity of intelligibility

2 HEE %%E
I b3 median median value
(min~max) (min~max)
22 74 Rl 19(18~23) 18(15~24) .647
e /El/ 19(18~23) 17(11~24) 453
= 1A/ 20(15~22) 17(10~23) 763
S a8l /9 14(11~19) 14(9~17) .651
e /El/ 17(14~19) 16(11~24) .881
1 /A 15(6~19) 16(8~24) 453
P<.05
32 S BAolN B % § 54
sAERIY Hold A BAS YA B AP
£ A9E A3 bgso] Al 7 8] SlEith AR, A
o sha B /4o easHA dAs 2o SqY Fus

=
(formant frequency)= SAIHAIT A45-2] 2| F7to] EA15HA]
¥ At & eudesid
closure duration, ©]3} VC); €4, As2 ¥4 73t & 39
22gto]| A9} A FRro] EASHA ¥l B0 SFUWET o]
F0]7 F¥(no consonant segmentation, ©]3} NC); A A, A
o BHE T F v ¥ B4 #EHAR By
o Sgu Fu47) #EHA L= FFmo vowel formant
frequency, ©l3l NV)o|ith. Z2te] 3 thet ~HE= T3]
9] QA= <28 2> AABIRTEH gHAke] /3, 41 &Ate]

& (vocalized consonant without
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Figure 2. Spectrographic examples of the three different types of
short rushes of speech
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Table 4. Distribution of short rushes of speech in Parkinson's
AMRs
‘% f; /3 /el /7
= | z | VC NC| NV| VC| NC| NV| VC| NC| NV
PD 2 4
PD5| 6 3 2
A= |PD6 | 12 9 11
PD7 | 4 5 16
PD 9 1
PD1| 5| 5 2
Z% | PD 4 1 1 1
PD8| 3| 3 1 1
A= | PD 3 8| 1 1| 2] 10
A 300 21 1] 17| 1| 3| 43| 0] 2

PD: Parkinson's disease; NC: no consonant segmentation; NV:
no vowel formant frequency; VC: vocalized consonants without
closure duration

%5 % YRE A FFE) e
2 B3 #98 NES na

Table 5. Comparison of AMRs performances according to
the severity of intelligibility

T 9RE Ao 35
T o3 A= T= P
R median median value
(min~max) (min~max)
vC 11(0~32) 4(0~7) .368
NC 0(0~4) 3(1~5) .081
NV 0(0~0)" 1(0~2) .051

VC: vocalized consonants without closure duration; NC: no

consonant segmentation; NV: no vowel formant frequency
2 e was 2ehe

A= RGOIH NV §39)
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