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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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(idopathic Parkinson’s disease: IPD, |3} IPD) $F2K(Pezzoli, et al.,
2004)0] 32, MSA $HA}= ©] 5 9F 10%(Quinn, 1989)5 X}X] 3t}
MSA -7 & (prevalence)> 17+ 105 & 57 0] 11 5 o g <1
&8 50-60TH(Levin ef al., 2016; Schrag et al., 1999)0] 1 A3 o]
& 2}o]= LB (Wenning ef al., 2004). H 82 62002
W o] tofd o7 Qg 15 o] -5 U THWenning
et al., 2004). g A= 7} YL waA/go] ], PO =&
T FEe A2 A o7 44 2 th(Ben-Shlomo ef al., 1997).
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Table 1. Participants’ characteristics

Particinant| Sex | Age Diag- |Duration of | Speech severity and charac-
P £ nosis |MSA (mos) teristics
Pl F |54 |MsAP| 84 _ 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>spastic>hypokinetic
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 |MSAC| 16 _ Modssev: .
ataxic>hypokinetic>spastic
PI0 [ M| 52 |MSA-C| 165 | Moderate
ataxic>spastic>hypokinetic
PIl [ M| 55 |MSAP| 22 Mild -
hypokinetic>ataxic
P12 (M| 6 |MSAC| 13 Mild-mod
hypokinetic>ataxic
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Qol ol 129 e] AR BT B4 A AR A
H A5 4 =4 @er HWE 98l A2 s w2 Aol
L ftestS 7} ol 7d-$-of == Mann-Whitney U test ==
chl-squared testE ’%_1 A3kt

3.4+ 4%

1 25 H A A7gAIZT

215 A5 Z47F 103] Al H7Ee] AP dlo]ElE o] 451
B2 A EAE ] MPTE A& H(Mdn=15.08)2} X &
Z(Mdn=12.24) )3t A3}7t QIATHU=.66, p>.05) (% 2
Z). M1 HlolH= A5 AF2] HHgho R o] F AT R 6
W2 57k, s A sk 192 Way I ThEE 3 #%
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Table 2. Changes of MPT: statistical results

Task Variable Time Mdn U P
Sustained pho- | Phonation time | Pre 15.08 66 27
nation /a/ (sec.) Post 1224 | ° )
3, HA7E #isk 711 HlolE
Table 3. Changes of MPT: individual data

. .. Pre TX Post TX

Variable | Participant Y D I 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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3.2. 584 st 6. E /ol e /ol A A Ao} H 4 F4 Zof wis)k B

Hols i ] A3}

o ofy AR kA A] = X8 % —
ARk ol g 4 B I desAs ‘](Mdn 71.01)1‘%_‘3]' A Table 6. Changes frequency range between high-low /a/ phonation:
5 $(Mdn=81.61) F-oJulst M3l7F VR T}(U:Z 677.00, p<.01). statistical results

X 5 A (Mdn=192.1 HugPs u x5 F
O]o |5 - (Marr=15 9)&]— lsis o L] 03_'— Task Variable Pre Post U P

(Mdr=207.44) 2|72 HEHU=5.740.00, p<0DF S High-low /a/ range | Loudness (dB)| 59.43 | 77.22 |2,688.00|.000
| Al

BAE0) sl BTG AR

=
FS7HE E 5ol & Utk T 7. 52 /0N e /ol WA A A9} H 4 Fuhas £ o] Wisk
7N wlelE
H 4. /ol QAN A BEo) 7| B Zul Wk B4 Ay} Table 7. Changes frequency range between high-low /a/ phonation:
Table 4. Changes of intensity and fundamental frequency for sustained individual data
phonation /a/: statistical results Pre TX Post TX
Variable | Participant
Task Variable Pre Post U p M SD M SD
Sustained | Loudness(dB) | 71.01 | 81.61 | 2,688.00 | .000 Pl 10892 | 1445 | 12321 1 1149
phonation /a/ FO(Hz) 192.19 | 207.44 | 5,740.00 | .007 P2 109.65 54.49 2644 4.37
P3 55.28 21.14 137.32 21.67
P4 -1.19 19.74 68.88 22.06
5. /0 QA A 59} 7| R <= W3} 7)o o) g P5 -21.69 21.17 128.09 12.83
Table 5. Changes of intensity and fundamental frequency for sustained F P6 79.96 5.75 32.75 5.84
requency
phonation /a/: individual data (Hz) p7 14.19 8.01 60.04 3.51
P8 110.29 15.08 44.75 1.86
. . 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 78.79 217 P12 104.06 2.13 99.05 5.45
P3 83.65 2.09 87.47 1.47 Group 61.53 49.18 81.25 34.25
P4 70.19 1.38 83.84 0.81
P5 64.54 3.45 80.54 1.27
Loudness |—P6 7734 | 261 | 7939 1.16 Aﬁ%_% o171 A ]/‘_1 E—Z:g Cj“]% o €] 7&% %71%?%
dB) P7 88.34 072 | 8427 035 Fo M7 A T H3tE BTk Are % 89
ig Zi;g ggg 57‘ j‘ ?? ‘1’?; o] A& A(M=61.11, SD=4.08)} X T F-(M=68.13, SD=5.76)
P10 6920 | 086 | 8124 | 0.9 WSH7E G150 H1(38)=4.45, p<.01), 71T AR A
P11 79.91 2.47 86.75 0.68 (M=153.63, SD=20.42)7} vW&PS ] X85 F(M=159.42,
P12 7228 | 539 | 8787 | 150 SD=25.43) W 3}7}F QA THe(38)=.79, p>.05). 3£ 9= T €]
Group 72.94 8.25 81.90 4.31
Pl 193.79 | 886 | 25157 | 584 1A AHRIE AL g 7] RS BjE:
P2 268.77 51.72 | 319.18 10.61
P3 321.26 21.14 329.76 14.30 ¥ 8 FTEEG QY] A A5} 7| BEu A AT}
P4 129.94 21.17 149.67 15.70 Table 8. Loudness and fundamental frequency from passage reading:
P5 231.44 23.13 | 306.59 14.46 statistical results
- 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 P
P8 135.13 1.10 174.86 8.20 Loudness | Pre 61.11 4.08 —a447 | 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 192.07 435 | 255.05 3.24
Group 200.29 56.65 | 224.68 65.28
e, H 30} HA L0 o) WA F BTG E 7
Abst S0 F2 X 5 A (Mdn=59.43 Hz)i\:]- X 7 (Mdn=77.22

Hz)& £-2]u)| 8k ¥ 3H(U=2,688.00, p<.01)= X QItH(E 6 F%). 7N
o1 Hlo|Ei= 1 73} Pt
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Table 9. Loudness and fundamental frequency from passage reading:

E12. /0 QLA A - HFE, IAFHEE

Hi S th 250l 70 Q) o] ¥

e

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 5239 2.04 58.35 1.48 Pl 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
(@B) 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 67.90 135 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
Pl 178.38 542 | 192.52 1.88 Group 0.53 0.77 0.19 0.10
P2 196.44 141 | 211.59 0.93 Pl 2.93 1.19 1.81 0.34
P3 n/a n/a P2 5.89 1.65 2.89 0.70
P4 14331 6.47 | 133.67 327 P3 2.04 0.86 3.22 1.15
P5 n/a n/a P4 16.57 4.05 727 2.64
- P6 149.09 3.14 | 13631 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 0.82 237 0.36
P8 15292 | 1025 | 141.60 0.49 %) P7 426 1.38 6.76 1.54
P9 156.87 339 | 154.15 6.30 P8 8.35 0.22 5.71 0.93
P10 150.08 193 | 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 0.57 191 0.44
P12 135.60 0.81 152.67 3.11 P11 5.66 1.26 271 0.93
Group | 153.63 | 2042 | 159.42 | 2543 P12 1.80 0.27 2.19 0.82
n/a: not available Group 6.65 4.98 433 2.67
P1 19.06 2.02 23.14 1.09
#0) Wshe A7) $18) 5743 jtter, shimmer, HNR R
BT Foule S Bk A5 A jitter(Mdn=21)v X5 5 P4 6.48 261 19.01 2.00
(Mdn=115) 2}0] & K. 31(U=5,744.00, p<.01), shimmer A 2] 5 P5 13.38 137 | 1671 0.57
A(Mdrn=4.99) 5T} X & F(Mdn=3.42) 932 BQTtHU=2,818.50, HNR ?g 22(7) f;‘g ;3)‘2‘2 12;
p<OD(E 10 ). HNRS 2|8 A (M=18.21, SD=6.03)2.T} 2| P8 18.42 088 | 2015 1.18
F F(M=20.52, SD=3.04) F¥H EHFS EATHr(238)=3.75, P9 14.22 224 | 17.05 1.73
pRODGE 11 2. 7021 8 sk 3 125} ¢, e e |2 | is
P12 2442 2.51 19.58 0.83
FE10. /0y QLG A Fo5 B E, JAZ WEE: 54 2 Group 18.21 6.03 20.52 3.04

Table 10. Jitter, shimmer from sustained phonation /a/: statistical results

Task Variable | Time Mdn U D
Jitter Pre 21
5,744.00 .007
Sustained (%) Post 15
h i i P 4.99
phonation /a/ Shimmer re 2.818.50 000
(%) Post 3.42

11 /oy QAEA A vl th &S] B4 A3
Table 11. HNR from sustained phonation /a/: statistical results

Task Variable | Time M SD t P
Sustained Pre 18.21 6.03
HNR =3. .001
phonation /a/ Post | 20.52 3.04 3751 .00

AR AT A %

(Mdn=329) =3 &4

= A THU=56.00, p<OD)(3E 13 FZ). 25 2 A ¢7] &

= ¥ 149 7}

EE AR AMdn=434)RT} A5 F

“(syllable/sec)’} E01=0] 817 =

E 13 EZEFTD A &= wAET

Table 13. Passage reading rate: statistical results

Task Variable Time Mdn U P
Passage Reading Pre 4.34
reading rate Post 3.29 56.00 .000
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Table 14. Passage reading rate: individual data

. L. 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
Loadgfss 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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