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A Case Study of the Effects of Voice Therapy Programs
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Purpose: This study investigated the effects of voice therapy using visual feedback to
adjust the voice intensity and pitch of Parkinson's disease patients and examined these
patients voice improvement.

Methods: Three patients with Parkinson's disease (PD) participated in the study. The
voice training program using visual feedback consisted of 21 sessions, conducted 3 to 4
times per week. The training phase consisted of establishment, transfer, and maintenance.
Sessions 1 to 7 included breathing training, prolongation phonation, loudness training, and
pitch training. As the sessions progressed, the target level of loudness and pitch also
increased. From session 8, word-level repeating training was added. Then, in session 11,
sentence-level reading training (speaking) was added. To investigate the subjects’ voice
improvement, MDVP, VRP, ADSV for acoustic evaluation, stop watch for aerodynamic
evaluation, and K-VRQOL for subjective evaluation were used. Evaluation was conducted
in the pre-, intervention, and post-treatment stages.

Results: The results of this study were as follows. First, the Fo increased. Second, all
acoustic parameters (jitter, shimmer, and NHR) decreased. Third, the voice range increased
in loudness range and pitch range. Fourth, as a result of sound quality evaluation during
speech, the CPP level increased. Fifth, the MPT increased and CSID decreased compared to
pre-treatment. Finally, it was found that the voice-related quality of life was improved.
Conclusions : Through this study, it was found that the voice therapy program using visual
feedback improved the loudness, pitch, and voice quality of PD patients and improved
voice satisfaction, which was effective in improving the voice of Parkinson's disease
patients.
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Table 1. Participants’ information

Subject Sex Age Duration Voice symptoms

Tremor, breathy, rough,

A Male 59 19 years mono loudness/pitch
Voice tremor, breathy,

B Male 64 11 years rough, mono loudness/
pitch

C Female 64 16 years Voice tremor, breathy,
mono loudness/pitch
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Table 2. Voice therapy

Table 3. Acoustic parameters of subject A

(D Abdominal breathing exercise and stretching
@ Prolonged phonation
- lal, lel, i, lo], Iu/
® Loudness exercise(from soft to loud)
- Prolonged phonation while maintaining target intensity
- lal, [el, i, lo], Iu/
* 50dB — 60dB — 70dB — 80dB
@ Pitch exercise
- Prolonged phonation while maintaining target frequency
- lal, [el, i, lo], Iu/
- Female: F3 (174Hz) — G3 (195Hz) — A3 (220Hz) — B3 (246Hz)
— C4 (261Hz) — D4 (293H2)
- Male: G2 (97Hz) — A2 (110Hz) — B2 (123Hz) — C3 (130Hz)
— D3 (146Hz) — E3 (164Hz)
(% Word Repetition
- Loudness: soft (down 60dB), moderate (60-70dB), loud (up 70dB)
- Pitch:
- Female: low (170Hz), middle (220Hz), high (260Hz)
- Male: low (100Hz), middle (130Hz), high (150Hz)
® Sentence reading

@ Speaking
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Session Pre 3 6 9 12 15 18 21 Post

Fo (Hz) 124.5 137.2 114.8 162.2 157.2 172.0 175.2 173.8 156.5

Jitter (%) J4 017 029 30 45 21 22 .25 .30

Shimmer

)
NHR 13012 14 a2 12 a1 a2 12 a2

254 123 246 1.23 1.30 1.46 1.30 1.26 1.08

qrdAr A9 Fo Hohks ARIWZE 124.5HzOlM  ARSE7F
156.5Hz2 S7IstRen dutdeos JA gAolM A7t &
71T jittere APIREZE 74%C14 ARE7E 30%= A4
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T ez =gl

Table 4. Acoustic parameters of subject B

Session Pre 3 6 9 12 15 18 21 Post

Fo (Hz) 130.0 140.1 165.5 147.9 1503 153.8 150.2 150.2 170.6

Jitter %) 332 .99 37 56 35 1.13 .64 .77 .58
Shimmer
%)

NHR 13 .08 .09 .10 .10 .10 .12 .11 11

3.04 2.64 198 2.28 1.79 1.69 236 1.37 1.94
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sk ATl UERETE NHRS ARAH7F (13914 AREH7E 11
2 A58 NHRS A7 SA4E7E ASg7iolA e

ARz SHEA

Table 5. Acoustic parameters of subject C

Session Pre 3 6 9 12 15 18 21 Post

Fo Hz) 2712 2731 2606 287.0 2740 2432 2697 2866 2947

Jitter %) 1.01 .89 .79 .15 53 64 25 32 74
Shimmer
%)

NHR 14 .10 .12 .10 .10 .11 .10 .12 .10

9.52 1.55 2.06 1.04 1.99 217 147 182 176

gAR Co Fo H3R= AREWE7F 271.2HzolA  ARE®7}
047H2 BB AR SHVANE Fo A7
Y 719 jitters AFAEZE 1.01%004 AREH7L 74%
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Figure 2. Fundamental frequency of sessions in 3 subjects
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Figure 3. Jitter of sessions in 3 subjects
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Figure 4. Shimmer of sessions in 3 subjects
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Figure 5. NHR of sessions in 3 subjects
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Table 6. Voice range profile of subject A

Session Pre 3 6 9 12 15 18 21 Post
?ﬁi’)‘ PO 306 3999 3963 30023 31113 399 4000 4388 3020
?ﬁll; Fo L 84 T BL G4 R0 BL B2 9
f}cl’z)f AN8E 25621 28758 25185 27581 UsT2 27749 3638 43561 32270
é\fg energy % 97 9% 138 1B 120 10 117 121
é\(/j{g energy % 6l % %6 6 67 6 %6 5%

Energy range

41 0 9 47 5 561 &
(dB) 3 3 38 3

Table 7. Voice range profile of subject B

Session Pre 3 6 9 12 15 18 21 Post
?ﬁi’)‘ fo 31113 277.18 30999 36999 39200 39200 392,00 392.00 39200
?ﬁ; Fo BOO B 8241 B0 8241 8241 841 6930 9250
f}‘;z)r MBS 91313 17918 28758 27199 30939 30959 30959 32270 299.50
Zil;))( energy % 8 103 100 107 102 113 123 118
Zﬁ; M s x5 @ 5 05 B & 5 0B

Energy range

(dB) 26 26 4 4H5 2 4 0

[




Table 8. Voice range profile of subject C

Session Pre 3 6 9 12 15 18 21 Post
(PI/_[I";( Fo 69846 73999 62225 83000 880.00 880.00 88000 830.61 783.99
Min Fo
() 14683 13859 13081 123.47 12347 11000 11000 11000 11654
fHOZ)r ANBE 55163 GOL40 49144 7653 75653 TI0.00 TI000 72061 66745
Maxenersy 1 1 15 2 0 10 13 12 15
(dB)
Min energy o @ 64 o ¥ 64 ® @ %
(dB)
Energy range c c c

33 4 4 B 52 49 55 2 68
(dB)

3) 2T &V| MHol ST F7t A ZAFEGARL
AA, AR

ggAbE AR, § A4 9] CPP, CSID, MPT
Z& Table 9, 10, 113 Zth

Table 9. Cepstral peak prominence, cepstral spectral index of
dysphonia, and maximum phonation time of subject A

Session Pre 3 6 9 12 15 18 21  Post
CPP 643 614 770 694 736 654 725 726 730
CSID  -1661 -7.46 -15.66 -12.22 -13.87 -10.93 -12.82 -15.90 -9.24
MPT 12 14 17 18 16 16 18 17

TRt ASl SR S4E Al
Hlste] AFB7 I S5
7ol elmste] 2ol ANEL
E3F STk

A3}, CPP= A7l
= 7tAsT ARAT
AL HHAPLGAIE

(o)
mg'

Table 10. Cepstral peak prominence, cepstral spectral index of
dysphonia, and maximum phonation time of subject B

Session Pre Bl 6 9 12 15 18 21  Post
CPP 400 474 525 6.44 6.14 7.04 541 6.18 538
CSID  23.21 397 5.23-883 214 -7.10 252 -2.18 -1.90
MPT 4 5 5 7 6 5 6 6 7

oAk BY 2FstE EAS ATE A CPPE APHE7
Hlmste] AFHAA FTIA0H CSIDE WARE F MR
to] Zhadtelct. AdEslel Blmslel Sdo] AMEES L % 9
AT AL w3t Z7HsioAct,

Table 11. Cepstral peak prominence, cepstral spectral index of
dysphonia, and maximum phonation time of subject C
Session Pre 3 6 9 12 15 18 21 Post

CPP 6.14 571 609 6.19 595 5.62 553 6.18 7.48
CSID 6.25 7.59 8.64 6.62 507 7.47 738 636 6.21
MPT 12 5 14 17 13 16 15 15 16

GAR Co Syeh B4 AmE dil, CPPE A7

gX|z2 D2-0| o7l

Rl S YUY O|X|= 2k ARG

vlmete] A5BlIA 371308 CSIDE
7ol vlmste] 2ol AHBS T 4 AT AFAPIYAL

E3 1Bl

*121“4 mEwe 89 $AE TR0l oIy 3Rt
A 49 ol ofd JFS mA=TRE gotEr] sk
/é/\]cd- K—VRQOL«] B7HET= Table 129 Zth diiAbd
K-VRQOL #o] ARdHTH ARER7lojA HE JF7lsiglon &
4 T 4] dol IS € 5 AU

Table 12. Korean voice-related quality of life of subjects

Subject Social-emotional ~ Physical-functioning  Score
A Pre 31.25 33.33 32.5
Post 87.5 79.17 82.5
Pre 81.25 75 77.5
B Post 100 85 85
c Pre 93.75 79.17 85
Post 100 79.17 87.5
R

AAB7RA ARE]-AE] Y, AAl-71s 99 B
RS 2 TE A9 AR U 85e 32.58eE 4
Hpoor) 28 UETE ARFg7loAE M-é‘ﬂ@“ﬁ *Vﬂ-ﬂ
9 EF IR I 825 ofF Fa{very
good) 0& UERton ARig7Iet ‘ﬂﬂ-’é}oﬁ =4 B 4] Ho]
FIENE & o AN

gV Be ARdEZE 23, St 77.580% 249 o
4o Hol 2A EA fle Aor uyehgth ARdEriet v
ate] £-47} 85808 Z71sto] ‘o] E&(very good) OE
LT

qiAr Ce A7 23, S 858es 4 ddd
42 Aol ZA ZA7E = ACE YEkth ARRZIet Blwst

o AZETllA  F-47t 87.58e=2 Il ‘&gt
(excellent) 0= UERHTE
V. =0 o ZE
E Q7= AR fedS g8%F AR T2 RS nls

9 Dol A8elol SAISl EokE Sohaa shsleh 31
9 B0 A2 B S40l S50 AEE P AA ¥ 3
RES SRS AWK HYATE Bxsle] B ATolME
Aoy S AAE BE 4k 4R 422 AAOE AN
She ofseiAelag Rgaistch ozl Az AEue b
o gEg JEE AL WAl | f8dteh e
WA Sleld A2 SEme Agslel ArE Al Lot
AES ZAFIEE e o 28 E A7
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2 At AR, A, AREARIA 249 Halks AmEgie
o A AT ohat ZSith

AR, AAA mEws 8% SR ZEIHS ISy
SAolA Hgsto] S HIIE AHAIRE An, AEm AHTh
AZ=9] Fort 7KK jitter, shimmer, NHRO|] &% 7
aste]  Zdo] JRAESGIEE & & Ul o e
Jeong(2005)9] A7ollA wIEW A Fukg HEx IR
IS A8qt A3, R ZFIAA jitter®t shimmer ol
Aaerar iR BRoA A9 Aol UEidtE aF
Ayl AAtP o jitter®t shimmer #ol TAgoz 24
718140] &0l ZALE YEHTh ol Fo¢ ¥z =
Jfolgls 74 mtwio] npxlsy $RRe] WS FAsk:s
o Z=2o] EHUL A4S HEaTE oo SO HYHo=
nod o] 7EFnert A5Ee 9 viEeH
=789 EAQ 7123 540 MEE & & A
T A% 3 WHAEY ST 24 gery #
Sto] 7]4)4do] £olg9 4 el BIPL SIS AARE
ot SAGACNA it FUkekEA HAdo] o] Hasim=
A9l HZFol APAT mlwste] o Aol 7440l A
o= ATk

A4, A4 gedE 283 SR ZRIHS oIS
SAplA Aeet 2y, e 1Y} S W Sk
Hdf Aot A1 FEeE ST HAd Aot A S
L 745 & REL A EE Eff AT 4 Qs B4
29 M7t o Yol AR yehth £ Z3= Heo(2005)9]
Aol ISy FREA A o8e s TEIHS F
|92 o, Fui Helet A= Mt Stk A+ 2t
UA|5FAL, Shin(2018)9] HAollA wl&E SAEOA Clear
speechE AAEE A3, Sk ¥/t S7I6Ithe A 2ot
25153

B3t Chae 520199 dFtolr o1& iZF—OM Lax
VoxE AARN 23}, B A —r”Jr—r Helet A= H7E As
Aol vl Fasigion iy Fuis FUIIIHL B3 A A
Te AASRA 1 B St At YRSk,

Ramig 5(2018)9] AollAe o1& EAlolA| LSVTE A
Al A3}, A9 Aot Sk ot Eaert A=
e, o] Ads 2 a7 anete dAsigirh kA st
&9 SRoA AAA mEwS ggsle] SRS AR 2
=9 "9 7l 2371 A¥=Z & 5 AT
AR, AZH meds 283 SR ZROHS B oY
A5 BF AR MHET CPP #Ho] I71st3en CSID #2 A4
oFlth. Shin 5(2018)9] Aollx], BE U} AbEo] mI&H
Aol 4 iAol ARl FFE HIAIEA gofir] fls B
& Uolet HE USkY] CPP 9 AolE AWE 4, HE Ut
9] CPPof| H|g] H= oA CPP gtol =Skt =&
= A4 242 7 gR=e] Hle CPP g2 RA|T HE
StHthH= HE U3lolA CPP ol oA+ /ol UEhda o]
o1& SR S0l B 549 sRERT 7141 <
t =9 24 EAL Hol7] A Bl ok ShARE CPP #

1o

R

B

rit
_>‘i

ok rlr

9 F7l= A AFo] fRFoR YEhtor 3o Fx7t
FA= o SA4o] HAEASE 53t ol B AFATA S84
Az T mFlEy @x19] CPPRfe] 7tete] S4o] AT+
A3g FHs|E.
TSt Chae 5(2019)9] dAtolA mrlsy
SHXE T CPP 2ANES AWE A Am &
O]"ﬂ-o—nil 71470 Fasto] o] AAETE

oA Lax Vox
CPP gl 27t
= d7Ade 2

2447 A7AT ADSV] CSID B
3152 Aol B3] GasIh, CSID &S AV} Stokl wek 2
o] AN AL Yrstuz Xz Ao Hla) Az T o] ¥
obd 4ol HErt WoldCIE)o R Uekth & Ao,
N2 TEN B8 SAXE A Az Hol W) N2 Fo|
CPP 3k 2718k CSID ZhS Z4disid ol Wt A 7wt
Z71s9.0m S2o] AL At

9A, AP WK AR, BE cgREelAN
Hrjaagagto] Az Aol Hla S/ Chae 5(2019)
o] QoA W& BASo] Lax Vox S4AR ARt el
A azte] ST Ao B dvATe AXsgn E
3 Kang 5009)2] Aol 44 LSVT E2Idhe shlew
Aol MW An, Az A3 elEste] Aol
F7lolel ol TEEH, ATl Athol s HRait
2] 4o Eﬁol Holche 729 UXSHAT.

Weh A2 SEue B89 S4XE TR o] e
o] TESAS MR o £0] HeS ol

spquoR Az Houe B89 4XE Zedel 48
Avk 7o S4UA 40 A2 Hwst s, Az Aol Hla) b
S BE FA47F 7o) 24T Bd 4o o] FuE A
o etk ol Chung2017)9] AFolA B 24 Z21
2 e SRS GAste] 4ol o) o) mAe o
P Qoh A3 2 o REolN wyEelon i Rarlg
5ol A2, AN, A Seold F4A G vtk o
Aot At B AT REY &4 BEE X
2 o W) WpEigon] N2 Ba gAY o4 ne
Apalgdo] A5FHASE & 4 Utk

A7 ANE FW 2w, A 83 e4x
2I9E B9 e B9 4w, 9% 24 59 4w
A SR EIgon ol WIe SRS A 4
Aol meolgie e & 4 e T AMHEZY] oS
oldg o8 Z44a Hx_—l e Agstel 440 &4
2 2T £oo| Bt A0 Ushta ol wied 1
o Sgalsel A WS S8 AR S Ak AL
AAERE Mol A79) oot gttt

B A7 AT T4 A7 9 AAL hewt 2o

3, B A7 39 IRIeY IS TR AW
o] @7 Ane sHe o ofehgol gtk Wby Z5o)
t oo e 5o diey B8 tgor egxRANY A%
2 vj=wo) 284 ot 54 7t Wasi,

B4, B A7k 21312 22ade 3] $8 5UsH A

A

24 D

”%

O_u UIO =]
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Htol AL, ¥ ATOIME LB BA 2 A=
37 % 2ol LAY Aot YLAS ot Bt
912 ol

A, S T AR ATHe] ek S8 Webl e
% itk olEd B TR AHACIA Z12Ae] ergEo
2 949 2L BAT F FAS QAR o] F¥stt. oA
BB ATOHE 49 GRS o Al 424 39 olf
2 o) AV WhE 18] A9 S IR 7124S Bk
o 253 Hol otk A% ATl AT FIERA 4
A% 488 waiol ok

FoAE Aol oINS 4 Yk
22 §AZ Sft me o] FEsold. & ZRIRS Aokt
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