pISSN 2005-8063 e
Zac|et S/datst EFEER LK

eISSN 2586-5854 il
2018. 12. 31.
Vol.10 No.4
pp. 163-171

Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2018.10.4.163

W) Check for updates

JAENESE BAS oz & spwge] ¥F A8 &7

Efficacy of intensive treatment of dysarthria for people with multiple system atrophy
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Abstract

A mixed dysarthria with combinations of hypokinetic, ataxic, and spastic components is a common clinical feature of
multiple system atrophy (MSA). Due to the rapid progress of dysarthria after diagnosis, people with MSA experience
difficulty with verbal communication, which eventually affects their quality of life negatively. In this study, SPEAK OUT!®,
an intensive 1:1 treatment of dysarthria for improving functional communicative ability, was provided to twelve people
with MSA. To evaluate the efficacy of SPEAK OUT!®in people with MSA, aerodynamic, acoustic, and perceptual analyses
were conducted. Pre-and post-therapy data included maximum phonation time, vocal intensity, and fundamental frequency
during /a/ sustained phonation and passage reading; frequency range between high /a/ and low /a/ phonation; jitter,
shimmer, and HNR for vocal quality; speech rate during passage reading; and perceptual evaluation scores for articulation
precision and intonation. The participants achieved statistically significant improvement in vocal intensity, pitch range,
vocal quality, speech rate, and speech intelligibility. In conclusion, SPEAK OUT!® is a feasible treatment for people with
MSA to efficaciously improve their speech ability.
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1LAE ] 252 3 (cerebellar ataxia), T+ 2] 7 A (spasticity), 1]
I AEARA L] 754 T ol SAAEC] tkeAl &
CHA 915 S (multiple system atrophy: MSA, ©]3}F MSA)2 &% FEHE e} o & Q13| MSAE HN&Ee X~ 5%
&y, A4, H3E 7148 5 tde AR A A AhEA -(Parkinson plus syndrome)°] 2t ©] 502 XA 7| % st
O 7 AH A (cell loss)TF Aol A E(glia)e] S22 &2 Q1 (Albanese et al., 1995; Quinn, 1989; Wenning & Stefanova, 2009).
3t A7 W (gliosis)o] WA= HHA TFAAA Aoty MSALH AQ1E ofA BHe A ] Fgkom o]e tgh 4 1
(Quinn, 1989). MSA A} 5ol A= 5 3715 al5ol Hol AR E SAISHA ettt ot 574 43kE 9k o8h4 2]
5 =¥ & H(bradykinesia) 7} 732 (rigidity) 7} 2 1EE S T OiFEol 1, o] BEEF ol XIyE WA O o) E8o] HA
(parkinsonism)¥} |, T5-2] H-§ 5H TAIE o7+ 4 ¢k=TH(Flabeau et al., 2010; Wenning & Stefanova, 2009).
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&Y TS Hol= A EA] oF 0% 5 9215
(idopathic Parkinson’s disease: IPD, ©]&} IPD) $F2K(Pezzoli, et al.,
2004)°] 1, MSA A= ©] 5 2F 10%(Quinn, 1989)F *}4| Sttt
MSA -7 & (prevalence)> 17+ 105§ 57§ 0] 1 3+ g <1
&8 50-60TH(Levin ef al., 2016; Schrag et al., 1999)°] 1 A3 oj]
w2 x}o]i= ¢t Wenning ef al.,, 2004). B FHL 62007
W zege] tofgd oz g 15 o]l H$% U Th(Wenning
et al., 2004). g A1} 2 Agddo] Qlizdl, wo] =&
FF P2 52 Ao Z &2 A 3 th(Ben-Shlomo et al., 1997).

MSAE F 570l w2l MSA-P(#HAe58 W 7H2]o] el
= yEg 5] F 549 MSA-C(R A Z 53} v akd &
HZ A3 T MSA 84 5 MSA-PE H-55= H-97) oF
60%, MSA-C+= 40%(Stefanova et al., 2009) 3 o]t} 319 -3 o
w2 AE 7]1719) Zpo]= ¢l o) MSA-Cell B3] MSA-P7} A
Ao ® v F14%1 7154 5t B.RITH Wenning et al., 2004).

MSA 8A59] $744 EAES Tsol as 259 &
A= AHZQA T Fo] MSA SRS A vhu| gl
=2 100%(Dufly, 2005)°| . B3 IPD #2=3 g 2
7156 mpu ol & At Ha, B4 9 Az

LE RQITKKluin ef al., 1996). ©) 2 18} %35 712
A 583 MSA 2k @ A7} D tH(Hartelius ef al., 2006).

FAAA o7 MSA 459 el RARTY, AxY,
Aol 25 3 v o 5745 HIth(Duffy,
2005; Hartelius et al., 2006; Kim et al., 2010; Kluin et al., 1996). 2}
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AA7HA MSA 32t Be-m 3 Y gy e
MSAS} IPD&}2] whH| 2ol o] 57 X}o] H= MSAS} B vt
£ N EFY AT sl WA 8 wk] (progressive
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SFaL, MSA kte] winj ol 7)Aol whet o)A 5 a el of
& AT =2 MSA $4} 29 3} PSP 4k 1782t o= &
Countryman et al.(1994)2] A7} L s}t
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gl 3% 29| theksrl H e dhs satEo] Q1AsteE sH=tl
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H o3 o] A= SPEAK OUT!® ] 29| th S MSA $hat2
gjjste] ol 52| vl MM 73S HE kAt gtk
SPEAK OUT!®S A et o] = #tad-5d, %9, 349 v}
Hgo 71 5 7 o] 3 vrEbh= MSA A= (Kluin ef al.,
1996)1 Al LSVT® %] &0l A A 35 = “think loud(ZLA] B 2}8}171,
A Fsblyels e F7HE AP0 R AhxsheE dA BT
SPEAK OUT!®¢] ‘speak with intent’ 2= THA S Eal] Z49] =
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2.1. AT o

Aol MSARE ek ¥k 314} 127 0] Hofagitt, w A3
ARE2 Al 9l ezt §lom MMSER = 267 ©o]/del =}
Solr p12(AT Fof 2702 A7) oF 3/ A Y A
AE])S Al 2letar oA 55 e o] o] glrkal Haskgit)
A8 Z7t G AT AEE 47-624(M: 56.17, SD: 4.69)%©.
w1 & 7|7 6-5270 9 (M: 45.33, SD: 45.77)°]1 1T}, 3] A1 8
AZE] Ot G e - AXY-AAY, BE daesd-
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Az3 vpa|aAo o] EAS Both A RE ] vl

-
of 54 T AT =4, o] T T FR= 13
2t}

E1. 9884 AR
Table 1. Participants’ characteristics

Particinant| Sex | Age Diag- |Duration of| Speech severity and charac-
P £ nosis |MSA (mos) teristics
Pl F |54 |MsAP| 4 _ Moderate:
ataxic>hypokinetic>spastic
P2 F | 62 |MSAC| 33 Severe:
hypokinetic>ataxic
P3 F |6l |MsSAC| 17 _ Moderate:
ataxic>spastic>hypokinetic
P4 M| 55 [MSAC| 52 | Severer
ataxic>spastichypokinetic
PS M| 62 |[MSAC| 67 _ Severe: .
hypokinetic>ataxic>spastic
P6 M| 55 |MSA-C| 31 Mild-mod:
hypokinetic>ataxic
P7 M| 55 |MSAC| 29 _ Mild-mod
hypokinetic>ataxic>spastic
P8 M | 54 | MSA-P 6 Mild
hypokinetic>ataxic
P9 M| 47 |MSA-C| 16 _ Modssev: .
ataxic>hypokinetic>spastic
PI0 [ M| 52 |MSA-C| 165 | Moderate
ataxic>spastichypokinetic
PIl [ M| 55 |MSAP| 22 Mild -
hypokinetic>ataxic
P12 (M| 62 |MSAC| 13 Mild-mod
hypokinetic>ataxic

MSA 219 ”‘%%71‘5 M JEE Lot 7] Y AT
A8 FH157Y F 7} 23] v
H57 FE l‘ﬂ Sl Wek S0 /o A%, &
18} HA SR ol A, FEEG TS u) cof ) Q)
SPEAK OUT!® #}7-& 24| 8 - o1 7217} 1:1 A E(V\] ﬂ/ﬂ
71, 7 33], & 203))5 AlBEATE A5 H|o]-n]o]uto].
QTS5 Qo uAE ) 7 9 gFet B & Yl
£ 999, QAU e s ry], WeE SR o 2
A 22l 7), S & foligh Sk oy 22l i7], S A7), Thedet
A2 2 917) s ke eeln 9] W)
A1ef7)5 F-©): AEolE
o7 A A7 Al SEYAEEANEHoR
7} o)A H o 20 ey 5 A S A ZHE, A

£ A3

222. 48 vlolE 3 1 £4

A5 A $-2] F7H= 9] 7H-3-(ambient noise)©] 50 dB ©] 3}t
o] 8-t Wof|A] =38} th. Shure PG48 W X 3] (cardioid)
wto] Z(Shure Inc, Niles, IL)E E2F2] ¢J oAl 30 cm ezl 32
I3 & Praat 2~ E 0], 6.0.43H % (Boersma & Weenick,
2018)F ©]-&-3to 22,050 Hz2] A& S S
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23. 48 W<l
231 ESHYAZAE

@Al Al A S ol H g AA| s E st
2] o ¥HJ Al 7H(maximum phonation time: MPT, ©] - MPT)= 573
SFATE MPTE 579 7155 58 4= A= Jro)y, 3
ek Al A o] A Et A AR, 8 AR & S
2375 ske] A 2 Z-8-F Th(Baken & Orlikoff, 2000). 3 7} Al
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A% A §0 2] ARt SR WakE gotetr] 9l A
AbSt SO oA IA Al F s} 7] FE ST
stolch 28lal 2% Fo] wighE dobry] 94 Haleh #HA
S0 oy WA TA & Fuke] Aol & Albelelt T
oo Al AE9 7EFIE SAE A mEEd vt
= 715 ABEITE EA S F18A T A B TSR
T4t @5 W gy 1 wold ofFThgo] ARt o} Al
WA T sl 8t ehkeha) Zhole 5k Hi o]
o]¢-#7 AbsAdol = el e =20 B, A7 Aeks F3 &
A FPE o] g8kttt 217] A= P3gt PsUF AR A

A3 ]9k B LAWY 7S BHFE A
BN ohAPWY HolHE BEFe] Fushe
(jitter), 1% 58 (shimmer), ¥ Tl 2SI (HNR)Z 548191
oo 2 A5 AT 9] S50 WakE ol 919
EERE Fh2 0] T A A A £ ¢7) $EE 23

AR AT
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2331 Z5HREE 7}

S| PAE] 9 EEEE Fhee] F sl Al WA 2
e 2SYRE Y71E 215 AL ol P3%}psE A
B F 1099 WP UETS BN 2 B 0 AES A
2 AR EE AR FAR A0 TA9) 4L o]F0] I
YA G 2N FES WEAT 01 B F 2071 FES
729 S0z Fulaln.

Qo)X 233 HA} 917k QAL AR EE pa} 7Y o
9 27 Ao 6ol A HA ol MAUES EA B F
£ 5 oW BN S27h o Heha wapm A o) 9)
2, 2ho]7} glebl 2po] g3 Aestekan A4l skgich ol &
o A olgate] AR AF £LWRES] AL WSS
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TETFIE AT 1089 I8 A5 AT ¢l
‘ol g o] S WA = bl vkl g eko] S5 ol
wzp gk Al A T EE v R, AR ZREsE wo] THE
3|4 Zlolth o] Whal Al Eo] ARG Qi) 9IA] 9] 9} - o
2 A7 AF 249 A& o] Fof w7 270, F 2071€] &
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2.4. 75 A €
ATl it 1278 o] s A PR}

AR F0) 54 A3} vl 919 FTHELE mEE S
T

A7) obd 7-9-oll:= Mann-Whitney U test B51=

= ttests,

chi-squared testE 2 A 3F3 T}

3.9+ 2%

30 ESFH U ATGAIRE

A A5 7zt

103]) A3t B 712] 7E dlo]E] S o] &3]

A8 DA AAE 2] MPTE A8 A(Mdn=15.08)T X =
F(Mdn=12.24) f-2lm]st ®g7t AT U=.66, p>.05)(3E 2 3
Z). 7IE dlolH& X5 A$-2] Ao R o] & AHKnd 6
82 57t 582 A s}, 112 H3 QATHE 3 E2).

2. HojAzhdd wisk FAE S
Table 2. Changes of MPT: statistical results

Task

Variable Time

Mdn U D

Sustained pho- | Phonation time | Pre

15.08

nation /a/ (sec.) Post 12.24 66 27
3. Ao A7HEA Ws): 7§ o E
Table 3. Changes of MPT: individual data
. .. Pre TX Post TX
Variable | Participant ;i D 7 D
P1 19.90 0.92 13.58 1.46
P2 7.34 1.77 11.23 1.17
P3 3.36 1.03 3.79 0.92
P4 11.81 1.43 8.1 0.98
P5 4.52 1.56 7.39 1.31
MPT P6 23.85 2.71 17.07 1.81
(sec) P7 16.19 1.35 20.69 2.08
P8 16.95 2.54 21.56 0.77
P9 4.95 0.79 10.35 0.23
P10 18.40 1.69 18.40 1.54
P11 15.18 0.96 11.13 1.92
P12 28.99 1.61 13.11 1.09
Group 14.29 7.95 13.03 5.44
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S
HESH /oy A A Al AT X R A (Mdn=71.01)ET} A
F F(Mdn=81.61) F-2]7| 3 W37} VR TH U=2,677.00, p<.01).

| A2 AMdn=192.19)% Blu P o X7 F
(Mddn=207.44) 2] Hlf& ‘?ii’r(UZS 740.00, p<.01)E BEaFct
St BT A s

HE 4. /0N QT A Z 9 78 Tk ek T A3
Table 4. Changes of intensity and fundamental frequency for sustained
phonation /a/: statistical results

6.5 /0h9h e /ol g A Ak} H & Tk Zo) sk 5
A
Table 6. Changes frequency range between high-low /a/ phonation:

statistical results

Task Variable Pre Post U P
High-low /a/ range | Loudness (dB)| 59.43 | 77.22 |2,688.00|.000

7.8 /09 vk ol WA A Avle} H o Fo
7M1 HlolE
Table 7. Changes frequency range between high-low /a/ phonation:

Zo] Hsk

individual data

Variable | Participant Pre X Post TX
Task Variable Pre Post U D M SD M SD
Sustained | Loudness(dB)| 71.01 | 81.61 | 2,688.00 | .000 Pl 10892 | 1445 | 123.21 | 1149
phonation /a/ FO(Hz) 192.19 | 207.44 | 5,740.00 | .007 P2 109.65 34.49 26.44 4.37
P3 55.28 21.14 137.32 21.67
P4 -1.19 19.74 68.88 22.06
5. /0 QA A A5 9} 7] R Fu<s W3} )90 o] E P5 -21.69 21.17 128.09 12.83
Table 5. Changes of intensity and fundamental frequency for sustained Frequency P6 79.96 5.75 32.75 5.84
phonation /a/: individual data (Hz) p7 14.19 8.01 60.04 3.51
P8 11029 | 15.08 4475 1.86
g 6 Pre TX Post TX P9 42.37 4.46 85.16 3.89
Variable | Participant M SD M SD P10 43.37 15.15 76.96 14.13
P1 70.43 1.00 76.58 1.01 P11 93.19 18.94 64.89 13.75
P2 60.23 0.73 78.79 2.17 P12 104.06 2.13 99.05 5.45
P3 83.65 2.09 8747 1.47 Group 61.53 49.18 81.25 34.25
P4 70.19 1.38 83.84 0.81
P5 64.54 345 80.54 1.27
P 7734 26l | 79.39 116 /\ﬁ%—ﬁr% 171 FAl A = %‘—% o] G 9 7]t
P7 88.34 072 | 8427 0.35 Fol A5 A o] MEE BASGTE AR i golA )
(@B) P8 74.19 0.74 81.82 0.61 7}o S
: : : : o] X g5 H(M=61.11, SD=4.08)3} X & F(M=68.13, SD=5.76)
P9 6497 | 290 | 74.11 118 W o101 6 BEgoes e A
P10 6920 | 086 | 8124 | 059 7 AR 01 H1(38)=445, p<01), 7]EFI= Aw A
P11 79.91 2.47 86.75 0.68 (M=153.63, SD=20.42)7} B3RS W A& FW=159.42,
P12 7228 | 539 | 87.87 | 150 SD=25.43) AE7} AATHU38)=79, p>.05). F 9= HEET ¢
Group 72.94 8.25 81.90 4.31
Pl 193.79 | 886 | 25157 | 5.4 1A HQIE A8} 7] RS Kol E.
P2 268.77 51.72 319.18 10.61
P3 321.26 21.14 329.76 14.30 ¥ 8 FEEW QY] A AEe} 7| BEu EA AT
P4 129.94 2117 149.67 15.70 Table 8. Loudness and fundamental frequency from passage reading:
P5 23144 | 2313 [ 306.59 | 14.46 statistical results
FO P6 196.25 1.50 192.50 3.65
(Hz) P7 231.50 2.62 145.14 3.60 Task Variable | Time M SD t D
P8 135.13 1.10 174.86 8.20 Loudness Pre 61.11 4.08 —4.447 | 000
P9 153.33 11.53 153.48 7.66 Passage (dB) Post 68.13 5.76
P10 167.02 1.89 221.00 7.44 reading Pre 153.63 | 20.42
P11 183.02 9.36 196.55 9.71 FO (Hz) Post | 159.42 | 25.43 —794 | 432
P12 192.07 4.35 255.05 3.24
Group 200.29 56.65 224.68 65.28

Sk, # e} ﬂ?ﬂ S5O joly WA F H ] S
3] B A(Mdn=59.43 HZ)EE]' X & B(Mdn=77.22

3HU=2,688.00, p<.01)Z HATHE 6 =) 7
QI dlo]El= 3 79} 2t

E
i
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F9 FEET Q7] A Zmsh 7| BFTE )1 Hlo]E] E 12, /00 QAVA A b T E, A5 M EE, 8L
Table 9. Loudness and fundamental frequency from passage reading: &) AeH]: 72l tﬂ o]
individual data Table 12. Jitter, shimmer and HNR from sustained phonation /a/:
individual data
Variable | Participant Pre TX Post TX
M SD M SD Wl | P Pre TX Post TX
P1 60.16 1.26 62.22 0.17 M SD M SD
P2 52.39 2.04 58.35 1.48 P1 0.27 0.05 0.14 0.02
P3 n/a n/a P2 0.77 0.41 0.20 0.03
P4 64.07 0.86 74.45 2.26 P3 0.07 0.02 0.11 0.04
P5 n/a n/a P4 2.50 0.99 0.36 0.08
Loudness P6 57.90 0.18 63.97 0.71 P5 0.60 0.15 0.28 0.12
(dB) P7 68.30 0.23 74.60 1.08 P6 0.12 0.04 0.11 0.02
P8 62.45 0.37 65.20 0.95 Jitter (%) P7 0.15 0.02 0.19 0.05
P9 62.79 0.40 71.85 1.47 P8 0.16 0.04 0.11 0.01
P10 60.44 0.12 75.54 0.02 P9 1.20 0.75 0.30 0.06
P11 62.14 0.58 67.90 1.35 P10 0.12 0.03 0.14 0.02
P12 60.49 0.75 67.20 0.44 P11 0.33 0.14 0.13 0.03
Group 61.11 4.08 68.13 5.76 P12 0.09 0.02 0.14 0.01
P1 178.38 5.42 192.52 1.88 Group 0.53 0.77 0.19 0.10
P2 196.44 1.41 211.59 0.93 P1 2.93 1.19 1.81 0.34
P3 n/a n/a P2 5.89 1.65 2.89 0.70
P4 143.31 6.47 133.67 3.27 P3 2.04 0.86 3.22 1.15
P5 n/a n/a P4 16.57 4.05 7.27 2.64
o P6 149.09 3.14 136.31 0.11 P5 14.96 2.02 8.16 1.41
(H2) P7 150.23 4.81 157.90 5.58 Shimmer P6 3.70 0.82 2.37 0.36
P8 152.92 10.25 141.60 0.49 %) P7 4.26 1.38 6.76 1.54
P9 156.87 3.39 154.15 6.30 P8 8.35 0.22 5.71 0.93
P10 150.08 1.93 174.86 3.10 P9 9.64 2.79 6.76 2.18
P11 123.40 0.44 138.97 6.99 P10 4.00 0.57 1.91 0.44
P12 135.60 0.81 152.67 3.11 P11 5.66 1.26 2.71 0.93
Group 153.63 20.42 159.42 25.43 P12 1.80 0.27 2.19 0.82
n/a: not available Group 6.65 4,98 4.33 2.67
P1 19.06 2.02 23.14 1.09
o] Wake A9 17] 918 37 jitter, shimmer, HNRS = e
B frou) e 7H A BT A8 A jitter(Mdn=21)= A& 5 P4 6.48 261 | 1901 2.00
(Mdn=.15) Z}°] & 2.3 3(U=5,744.00, p<.01), shimmer S A| X & P5 13.38 137 | 16.71 0.57
A (Medn=4.99) 5.t} xl T F(Mdn=3.42) ¥3}5 HTHU=2,818.50, HNR ?g 222 f;‘g 2(3)‘2‘2 }2;
p<OD(E 10 FX). HNRZ A 8 H(M=18.21, SD=6.03) K.t} 7| P8 18.42 088 | 2015 1.18
T F(M=20.52, SD=3.04) TH THS HITH(238)=3.75, P9 14.22 2.24 17.05 1.73
PO 1 ) /121 151 3 129] 2k PO [0 | 2 [ 2306 | 17
P12 24.42 2.51 19.58 0.83
10, /o) AADA A 2o WEE AE WEE B4 A3} Group 18.21 6.03 | 2052 3.04
Table 10. Jitter, shimmer from sustained phonation /a/: statistical results
Task Variable | Time | Mdn U D A7 AE Q7] 5= A8 %(Mdn 4. 34)51_1‘4— A7 &
_ Jiwer L Pre L 21 Fsoi00 | 007 (Mdn=3.29) 2 S84 (syllablesec)t EO150] 9]7] S5}
Sustained (%) Post 15
phonation /a/|  Shimmer Pre 4.99 = /ﬁ‘:]'(U=56.00, Pp<OD)GEE 13 X-}—Z\—) T H R ] &
2,818.50 .000 _
(%) Post 3.42 T 3 149 Aok
T 1L /ol A7 Al vl Anl: A A ® 13 FZEG A &= BAAY
Table 11. HNR from sustained phonation /a/: statistical results Table 13. Passage reading rate: statistical results
Task Variable | Time M SD t D Task Variable | Time Mdn u p
Sustained Pre 18.21 6.03 Passage Reading Pre 4.34
phonation /a/ | R Tpost | 20.52 | 304 | >0 | 00! reading rate Post | 329 000 0
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Table 14. Passage reading rate: individual data

. . Pre TX Post TX
Variable | Participant I D " D
Pl 3.98 0.43 3.15 0.01
P2 3.74 0.24 3.49 0.10
P3 n/a n/a
P4 2.56 0.29 2.39 0.07
P5 n/a n/a
P6 5.15 1.09 3.96 0.20
Loa‘glfss P7 426 0.24 327 027
P8 4.86 0.61 3.76 0.06
P9 4.66 1.01 2.62 0.06
P10 6.40 2.86 2.72 0.27
P11 3.92 0.54 3.55 0.51
P12 4.68 0.2 3.49 0.14
Group 442 1.25 3.24 0.53

n/a: not available
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