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A study of speaking rate on Parkinson’s disease with palilalia
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Abstract

The purpose of this study is to examine the speaking rate(overall speaking rate and articulatory rate) of Parkinson’s disease
patients with palilalia(PDP). Palilalia is traditionally characterized by not only compulsive repetitions of words and
phrases, but also by increased rate of speech based on auditory perception. Since Souques(1908) first characterized
palilalia as fast speech rate from the perspective of auditory perception, few studies have evaluated PDP speech using
acoustic methods. To compare the speech rate between PDP and normal subjects, we included five PDP and eight control
subjects(age over 55), as well as the date acquired under reading tasks(standardized Korean paragraph). The difference in
median of the overall speaking rate was not statically significant between the PDP group(median 5.25, IQR 1.30) and
normal group(median 4.76, IQR 0.71). The PDP, however, had a significantly higher syllables per second on the
articulatory rate(median 6.60, IQR 1.04) than normal subjects(median 5.60, IQR 0.52). Results indicated no differences in
pause over 250msec and disfluency duration between the two groups. To provide useful insight into PDP speech, multiple

levels of analysis should be employed.

Keywords: Parkinson’s disease, palilalia, speaking rate, overall speaking rate, articulatory rate

1. A&

45 I (speaking rate) 7 2] U o] & AbE(overt) 3= ¥ oA
sAF 257139 SAYE AYsE 52 Y JFTHRobb
et al., 2003). YHFA © 7 TET = AT (overall speaking
rate) @} -5 S (articulatory rate, articulatory speaking rate) = -
EHETh AAEEEE 2000msee ©1742] 4 (pauses) It H A H
(hesitations)TH A| 2] 8}a7 ¥Fs}X] é;—/\] 7F ZoF Al g UgAag
5 (syllables) 1= Tof(words) 5 AL ES- 9], 2015;
37 £1,2004).
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31 250msec ©]74S] A5 Al LIS T s B3} AIE ] &
At SASNe ARt RS 9], 2015 A3 <], 2004;
Yaruss, 1997). AE52Q FHE A= AALEEE T2 AR
P 1ol fE AR F40) 7Fs 7] WEol ik 12
Al Wigle] whet S3REA )77 B skE o, dakE 9
ol Al AAA QN 25713 FA S ERI(Costello & Ingham,
1984)3}17] 913k H2jo] SrletH J2] AHE-
a1 QH(Chon e al., 2012; ©]’d->, 2011; 71 A]<1, 2001; Hall et
al., 1999; Yaruss, 1997).
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01-4 BAZE 29V dEd R | @ns A Ao
<71 Qo] AAT} —re}i‘ﬂ’ SA(ZEY =44, syllables per
second, SPS; v‘f—% % <7, syllables per minute, SPM)°] 1 & ¥t}
£k 9], 2001).
4 E:rLi’ﬂ Wk opu et A kel A el 9l
Q3% ouE ZH=tHZeborwski & Kelly,
], ] e e A pe B R R B
Ui Hrl= oty AASE A
(neurologlcal diseases) T ¥ EZ ol o]o] F WA Z w2 Wy

& Kol 371" (Parkinson’s disease, PD)> U] 2] Q1 34
3 wpa]Adoll(hypokinetic dysarthria)oll <3=t] 2y <

L= WA, =8 A A, W) gl A2 A EHA
= Ayt mauEan Ik Es], 2012; 2w <], 2010
Skodda & Schlegel, 2008).

W-E IS Kol PD ks Folle BE| = sk T
W27 7S HA kARl @ 9k 3 3 S H
= 534 AHZE EAEE o] 59] T T FolNtES
(palilalia)’ @] 2} &2]+=d] 7% (pre-frontal cortex)] <=4, &
= 7]1*] & (basal ganglia) ] O]”—% FHkehe HaAd A7 3
A AN #Z "okar G thDuffy, 2013; 73] <
1999).
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oA 3 Qe S-2lete] B-9-5 AR PD A gl o R
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o]
K C"i:ﬁf =3 555] o]/\l—gq 7g/\1- /Ho] 8uﬂ(u—‘ o:] =2 6)i} }\1%
2 EehH 9 A7 Fkol| A IPD(idiopathic PD)E R A
A}=-47(deep brain stimulation, DBS)2 4] ¢k 32} 5T (- o]
=3:2)2 tjAto = it
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k

B FS Bud sy o] 848 AYehs Ak e
2ok a0z 9 Beloll i 0 skl B

I Ak @ T Ed, B0 Wel A A7)0 wigt
S)E Gt A} o] Y F B} KBl
AAA o2 AFRIEIGIT. o2 b4 o & Ao DAL 15 AHAF
& AA L 9o, Al Al FokellA 5\d o)) i ke
gt 100] Wk B oA ke hxpo] W vk 37 FhA,
MR UEEE DAR FolNtaTS Al

Mg A5 AT R PD $x1o] U&= Qlof, 917, 4lE]
o] e HLL—T:‘rIL AHARA LG £, 2010) H FF5(l

2012). ©
A& oxﬂo}ﬂ Q8to] Aoj(Fetrto] s sh=3t AR
A Y N, Paradise
Battery-Revised, PK-WAB-R; = HAE o]Fti7] AL
Korean version Boston Naming Test, K-BNT), Q14| (¢t= = E 2]
% Q1% A}, Korean-Montreal Cognitive Assessment, K-MoCA),
@ =9l &% Z X, Korean version of Geriatric
Depression Rating Scale-K, GDS-K) AAFE A Al 5l A-of] 7hod
T o AF B 2 el £53S gelskelek ool 71E
273 gho] ke A oF o, ‘?—:V‘“gidoﬂfﬂ e deE =4

Korean version-Western ~ Aphaisa

e 2717 ko, ol T $A18 A9l gl TR A
sahic

O 7R A S ERleh] Aste] W-EY A
(Mann-Whitney U-test) © % S1%(Z =- 1.178, p > .05), T =(Z
=-0.078, p>.05), 1o}(PK-WAB-R, Z =- 0.882, p>.05; K-BNT,
Z=-1.624, p >.05), AA(K-MoCA, Z=-1.035, p>.05) ¥ &
(GDS-K, Z=-1.173, p>.05) F#S vw3st A3} @@%ﬂr
iz 7ol Zpo| 7t §le A o2 EAEH T 2 ATt Frof gt
A el gk A AR AR vl <3 1> 2
.

ELOEAARE
Table 1. Subjects information

%13 g A PK-WAB
ot A : s Az K-BNT K-MoCA GDS-K

¢ ) AQ
pl F 71 9 8 98.4 53 2 7
p2 M 70 18 11 95.5 51 24 11
p3 M 60 16 18 98.9 56 30 12
p4 F 63 6 10 954 48 23 15
p5 M 72 16 9 94.6 52 25 0
cl F 57 16 - 98.4 57 29 6
c2 F 60 16 - 99.4 55 28 3
3 F 67 12 - 96.5 52 29 4
4 M 69 16 - 95.6 54 24 1
5 F 67 16 - 95.8 53 26 3
6 F 6 12 - 96.9 56 26 9
g M 6 12 - 94.6 52 2 2
o8 F 66 9 - 99.4 59 29 13

P: patient; c: control
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22. 4% 74 9B

PD SRR Aol Bt FuieAd Al F=

(offistate) 517 FE= 44 0.2 OFES BBk weby
& AR 213 SHLTE o) 2834 oo
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A E R R H AT

GEEE Ao} FA(: FA, JA 738 )9 IS
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=% AF5+= Computerized Speech Lab(KayPENTAX, USA) model
4150B2] Real-Time Spectrogram(RTS) . & =X F it} 4] &
2= 7387 91(2004)7F A g 7)E2] -5 A gaksith A
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w, ohE kel S A gotof vk 24, 58T 570l
oA A ZA o]zt ol k= AL Sk A, A
571 2 A 3K Chon et al., 2013). oo ZATF] 7129
A 24 T vEA el YR8 7 A9 o] HF A &
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Table 2. Description of standard passage ‘autumn’ using analysis
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I3 1. $& = 4004 Real-Time Spectrogram2] 8- o)
Figure 1. Sample of the speaking rate analysis using Real-Time Spectrogram

23.21F %

ZAARAF Ul Al 2] & (intra-judge measurement reliability) S £HQ15}7]
flato] EAe] FRE 159 Foll 81719 25%¢ll sidat= A s
= FAE AYdT 27, A 193] SEEE A S
g3t 23] o) AF¥HEA] (Spearman's Rho)S A A18HS 0.1,
AN AR SR F5Ethr=1.0, p <.01).

24. SAAE

E A2 2] = Statistical Product and Service Solution(Version 23.0 for
windows, SPSS)S o] &3} T}. 7 ok 7k AALE R} 25
S5 e vlas W-3 EY 737 (Mann-Whitney U-test)= 2]-8
shaivk

3.1.1. 7324]” 5 0
71 FAe] AAEEE
F5E 5.26, ARG HE = 1
4.76, ARES1 H2= 0.71 2 ERIEH ) 3). F A A
ALEE 2pol= FAXCRE FoaHA] EUTHZ =-1.

05).

3, 5oNRE W1 BAT YT AATEE
Table 3. Overall speaking rate on Parkinson’s disease patients with
palilalia and control subjects

overall speaking rate

subjects  number (syllables per second) p-value
median IQR
patient 5 5.25 1.30
242
control 8 4.76 0.71

IQR: interquartile range; p < .05

3.1.2. 255 % 0

250msec ©]4<] 4, W&1H 4 ) =
SEE AR A, A4 21T FHTE 6.60, AR
A = 1040k AT 2S5 F5E 5.60,
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ARESIE W91 05282 YERRTHAE 4). PDPo] 29 A2 et
S el 818l e A = UTHZ = -2,419, p < .05).

4. FolNIEZ W& BT AT 2EEE
Table 4. Articulatory rate on Parkinson’s disease patients with palilalia
and control subjects

articulatory rate

subjects  number (syllables per second) p-value
median IQR
patient 5 6.60 1.04
016 *
control 8 5.60 0.52
IQR: interquartile range; * p <.05

3.2, SkAp ) A2
3.2.1. 4 7R
A1) 250msec ©17d 2000msec I THe] H T Hol & Ay
B AT} SR FHFE 457, AR WY 454%, 3
0] F9 g 3.59%, ARESS M9 217200 HE 5).
St Ao 4 3 ol BAIA R f-ou|F 2jo)
7} SATHZ = - 0.732, p > .05).

T 4 LY T

5. FWHES 91 S A9 250msec ©17F
2000msec 7| TFe] 4 3F
Table 5. Pause duration over 250msec and under 2000msec for
Parkinson’s disease with palilalia and control subjects

pause duration

subjects number (second) p-value
median IQR
patient 5 4.57 4.54
.524
control 8 3.59 2.17

IQR: interquartile range; p < .05

322 8% 77 Bl

9171 Aol A e A=) v A vl
/3 2 WA ngA 2he A A Sxkre] F95
0333, ARESIF 91 140%0] 910w, o] F915
0.00%, AHE9)4= W 9= 06330 ATHE 6). SR} AT
o] v 7] ARE o) Apol= SAA SR FoHA] gt

thZ=-0.637,p>.05).

£ 6. FONEF T2y BATI YT W HF T
Table 6. Disfluency duration on Parkinson’s disease patients with palilalia
and control subjects

disflueny duration

subjects  number (second) p-value
median IQR
patient 5 0.33 1.40
.622
control 8 0.00 0.63

IQR: interquartile range; p < .05

4. 4=

A}%E}oq BAEITh 917] A oA 2000msec ©]74+2] -2 1]
A2 doz Aastel(Hh3A 2], 2004; Ingham
1998) A 2] st ¥ HAA|HE 5 v w st Aol A Sl FA;
T 2be) Aol frolahA ekstrk. e, el wal |
ARE9)5= W8] 71 89l E]o] PP Ule] EAIEHE Eye )
2HE A& AT

e AREERE 8 st SEe e Alehe 2655
Zo A A 29 oA B2 28-S AFESISITE 25
712e] AAAQ FAYE whsitta dexl 255571 A
AR o) wEth= A 3k= PDPRo] g & o Bk e A
7HE 2L WSS Yuisith H3E AR Z QIE) fiE
= ol A2 UhE T 542 Kol PD At
ol 71 Wivish & win|@rgof ol A= 2 BEEA o=
-2 DS S BT & 7133, 2009). PD2] F7Fsh 2
L= AlgtA o] 7]z shARE v 9] o] & A ¥ L QU

A, I F TH2A ) A O R IE g Al 25710
et 23 9A0l =Eslr] el o]n] 2SF 2] Fug
= &4} = “articulation undershoot’ & €13) 3142 25 2o
0¥ A7ko] 7HAEE 7Hsd ol thNetsell ef al., 1975). ©] 2}
e A W 25314 -4 (speech kinematics analysis) = &3]
Y 257189 5% A (Caligiuri, 1988; Hirose ef al.,
1982) ¥ 22 %"Z} Eﬂ’ﬁy(vowel space area) A4S FE Ed

2010y F3l ﬁx}jﬂii X]X]Q h;} zgyltyg _%%%q%
a7t 2EEHE F7 vIAE 9] nr Aud U5
X1‘%71 —‘H"d}wb Z87)3H9] SEW ] Zbul 28T W3}

= t‘”(syllable nucleus)?l E&(vowel) S 715202 F 8719 &
ol EAske A8 AT PD,] T o

el vl e 24 ke T
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