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Speech Rate Analysis of Dysarthric Patients with
Parkinson’s Disease and Multiple System Atrophy

R R R R R
Hyang hee Kim - Mi sook Lee - Sun woo Kim - Won yong Lee

ABSTRACT

Diadochokinetic (DDK) speech task has been utilized as an evaluating tool for
speakers with dysarthria for many years. This study attempted to differently diagnose
multiple system atrophy (MSA) from idiopathic Parkinson’s disease (PD) using patients’
performance of DDK (ie., alternate motion rate (AMR)). The subjects included 11 cases
of pathologically confirmed MSA and 16 IPD patients who commonly presented with
parkinsonian syndrome. The speech sample of each patient was analyzed acoustically
using the MSPTM(Motor Speech Profile, a module of CSL). The results showed that the
average DDK rate was significantly faster in the IPD than the MSA groups in all three
syllables (i.e., /pub/, /tuh/. and /kuh/). We propose the average DDK rate variable as a
core clinical trait in differentiating the two pathological conditions.

Keywords: Dysarthria, Parkinson’s Disease, Multiple System Atrophy, Diadochokinetic
(DDK) Rate
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)9} wlmaks dhgoel vk 28y o] ¥y FA] #Ate THEE dYe] MAE F SHEFE
A7) W&ol Alzko] @] Ag¥TE dAS A FY & WLz E Fo7 AL
S AT SHE HESE SEAAE £ F 2 vE9 A4E S AYNELF
(diadochokinesis, DDK) ##171 gloo, &8 254 Z(alternate motion rate, AMR)$}
& %4 % (sequential motion rate, SMR)7} A} -8t} Rd&F54&EE U & (4. /3,
8/, B /A 5)E 4% RS 3y, dUEFETE 2 7 o]y AR o2 &4 (4. /9
-E8-ANE ¥HEIA st o S E At

TETE vl Eg g fEo e}l AP R gAY T w2 Jed 5 o

TE4ert Huy =l REA whu g {32 oj g viH| BA ol (flaccid dysarthria) 24 o]

FF T Tx AAAY &402 A3 T A& FYE 259 32 A% ¢ FEERY

A8 EAoz gty vl WE s §3Po2e Euy m7&N ¥ (idiopathic Parkinson's
disease, ©|5} IPD)o] 2™ ol F&5F, A, 283 THIAE SR & 254
u}d] 23} off (hypokinetic dysarthria)e]t}.

DEE7) Zb vl dgel o] fEo wel AR AoldtA JEhdgE A HoZ o) of
B AFE Alolg FEAG S € 7 U Aotk ¢ ASE IPDS} A E3] &
5ol Zdd ofggo] e HEH Aoz 1A 9E S (multiple system atrophy, ©]
3 MSAYE & F Slth olE Atole] o] ojgg F4 olf2E 1 F Afe] IFAHLE
Z A(tremor), 7 A (rigidity), =¥ % ZH(bradykinesia), 22|31 A B-¢+A (postural instability)
Y HAEFTIT FAE Holy] WFolth 53], MSAY & 3-HE{3(subtype)d! AEAZH
E] ) A (striatonigral degeneration, SND)¢] 7Z-$& Ako|-Z @A ZFZ(Shy-Drager syndrome,
SDS)ol v &&] K i 43 9] S (olivopontocerebellar atrophy, OPCA)ol| H|&ted m}71& Z4}o]
AujH oz FAF o] IPDYY] o] AL BHL FaAT stk oggo] k.
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FE2& IPD9 MSA 7+ A#9) EAGE 5302 &z BFfdTE ol 4 glon,
Kluin & MSA #x-529 v T of S0 dia] 4HE AFF3A MSA BAES =
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¥ 28 Kay Elemetrics Corp.¢] Computerized Speech Lab (CSL, Model 4341)¢] 3+
module$] ‘MSP Advanced™& o] §38ta] B3¢t ¥4 A, Ho|Xo AT 7 g2
o] TAEE 5 & Ho|Z capturedts A& YFOZ HPoY 5 % 5 wHEo] EEHA
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DDKavp average DDK period

DDK avr average DDK rate

DDKsdp Standard Deviation of DDK period

DDKjit Perturbation of DDK period

DDEKcevi Coefficient of Variation of DDK peak intensity
DDKcvp Coefficient of Variation of DDK period
DDKavi average DDK peak intensity

DDKsdi Standard Deviation of DDK peak intensity
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/#/, 8/, 283 /A/EES wEe) R §FEAN A3 A4 2 31, & 329 & 339
AABA T o] AEAS AAIFt E4 S A3 /3/ HE(E 2)9 Byl F AT 3 79
o) g ZolE B W HFFWELE(DDKavr) 24, MSA $x2& 1 29 B 523 39
W ¢ E Bof IPD #A4T 9 667 3o vlgte A2 WHEIFE BAH(p=0.005). /H/ u=
(X 39 A$o= MSA #3172 514 3| & BYL2M IPD SAhre] 675 3o Hlete] #9
o &HAl A AHp=0.005). 2§ 1oM e F FAT Y /6/RE2] & waveformo 2 H|IL A A]
ek /71/9] REE(E 4) A MSA 847 521 3|24 IPD 4419 634 3B 37}
FoloiatAl A AT p=0.041). e ole /A/ HtRolARE HEFH AT (p=0031). 1Y 2914
= /9/, /87, /A HEFAA Y F g7 DDKavr +38E 2902 Yehidth

E 2. MSAgAT H [PDEATS] /3/SANE SN 23

£ | x+ [DDKavp|DDKavr | DDKsdp |DDKcvp| DDKjit { DDKavi | DDKsdi | DDKevi
MSA | 26863 523 10940 | 32.42 14.03 74.50 4.80 6.48
IPD 278.28 6.67 136.18 | 4856 15.04 73.70 3.58 501
¥z| MSA 150.92 154 138.82 23.97 18.62 4,08 2.68 363
Hat | PD 190.10 0.85 11697 | 34.00 13.66 498 2.19 3.26
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® 3. MSAEATE ¥ IPDEATY /H/5A%E SHEY 25

%A | &« |DDKavp|DDKavr | DDKsdp |DDKcvp| DDKjit | DDKavi | DDKsdi | DDKcvi
MSA | 27973 5.14 10720 | 3461 11.66 73.90 402 559
IPD 201.35 6.75 85.74 3354 7.26 71.38 267 381
¥3| MSA | 21119 1.77 13813 | 29.25 1755 460 3.88 5.43
"2 | 1PD 89.28 1.15 12543 | 27.79 8.35 6.71 1.73 2.54

£ 4 MSABRZ 2 IPDEATY /A/S4%% 924 23

27| ¥2F |DDKavp|DDKavr | DDKsdp |DDKevp| DDKijit | DDKavi | DDKsdi | DDKcvi
MSA 289.69 5.21 108.81 33.80 12.01 72.30 558 7.86
IPD 22047 6.34 12827 | 49.00 1040 71.62 348 492
g=| MSA | 26277 1.99 14517 | 22.35 17.78 494 392 547
WA PD 69.17 120 155.81 42.98 11.49 5.62 2.15 3.04
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2 ATFHIEe &R E40] 5F ¥ AFAES wddted 138 =72 g84
F ke AL Wiz vk AgdFAME Bag ulel go] nlu|nf o § FEHF3HA
HaEEA TN E RolE AUEY FIAEL HEHoz mE TEHEs FEHJAY
olg g A& x g A4S At 7IARA w9 o AX& 714 H(basal ganglia)®] &4
£ E # =, 71AYe] AN A o] Eo]W(timing) XA 7@t geA 7] W&
ojtt, &#, w&gxe L& wEA FAHE £ e o|FEA, “undershooting
phenomenon” ¢]&<& & 4 1tk “Undershooting phenomenon” ©]&o0|& s}zi&W 3ate] o
TZ9 E5&% AA e vlzF FEHY 3§ Y9 7HE H(range of motion, ROM)7}
Aaste T &x7k M2A AAFEGE o|&oltt. A, /E/E Zg3t=dl YolA FHe &
FERE FYdY 2EHA 48] HEHA ¥ AHlA L& A HE &AL
Z&8ted dae Azl AT HA 228 4 AUk "k "] 2o &2} w
27 A48 $ uiE= RAolch ofu, w&#A Y] T & Z(speech intelligibility)® tiAH o
2 A3so] YAZtEct W, MSA #Al7e & EE AAGH oz = A E2n FA
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