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A Preliminary Study on Effect of Vocal Aerobic Treatment
on Voice Improvement in Patients With Adductor Spasmodic Dysphonia

Jae Yeon Yoo
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Purpose: The purpose of this study was to investigate the effects of a vocal aerobic
treatment (VAT) program developed for holistic voice therapy on voice improvement in
patients with adductor spasmodic dysphonia.

Methods: This experiment was conducted on two female subjects diagnosed with adductor
spasmodic dysphonia (adSD). Treatment was conducted separately on two subjects. A total
of 24 sessions were performed twice every week over a 3-month period. for The VAT
program consists of a total of 4 stages including relaxation, breathing, and phonation
exercises, as well as a speaking stage. In order to examine the degree of voice
improvement, changes in the acoustic parameters were compared pre- and post-
intervention using VOXplot. Voice questionnaires (VHI) and an auditory evaluation (GRBAS)
were also evaluated in pre-post intervention.

Results: First, all two subjects showed improvements in jitter, shimmer, HNR, GNE, CPPS,
Voice break, AVQIL, and ABI as a result of acoustic evaluation. Second, The Voice
Handicap Index of the subjects decreased, and their voice satisfaction also improved.
Third, the results of GRBAS Scale also showed improvement in voice quality in two
patients.

Conclusions: The VAT program can also be considered a useful program for voice
treatment of hyperfunctional voice disorders that involve excessive tension during
vocalization, such as spasmodic dysphonia. In future research, if experiments are
conducted on a larger number of patients with spasmodic dysphonia and hyperfunctional
voice disorders, more useful information on the voice treatment effects of VAT program
will be obtained.
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Table 1. Participants’ information

Sub  Age Job OHS?I Voice .B.OTQX
duration  symptoms injection
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o A7 ool Qe WIAE A

AL 20239 99HE 20249 497K ZF qAPEER HE 7]
2t 5%t wE Ao Ags 137 4080%, 3/ T F 2
I F 243715 AFoioict. WIAE E4JE Table 17+ 2tk

2. Yt =4

1) S Bt

(1) VOXplot

SFE AR AR AT ESAEAAT AZdsolA
9] 27 AolE Yotk Yd VOXplot(version. 2.0.1)& At
Bolgitt. AR &8otr] s /e VOXplot=
Z 420l Windows, macOS @ Linuxol|A F5=2 ARS
Atk

93} uto]F(Sennheiser PC 8 USB headset)?] A&S 10cm
E fASKL AT B Al ARgstke HoReE Skt =R
BE /H/E 5% ol IS st mgoA zFo] 7t
A #1325 Mgt ES dEde AAR A
AEHJeong, 19942 w2 Ao 2Pt 2 I7IE oA
A& AZW 7ol  doe X (R2EE)E 49
Al sl ARste] EAsiich

FoeAEE(itter),  AZWMFE(himmer),  HISTHASH]
(harmonics to noise ratio: HNR), AtiAs2t42H](glottal
to noise excitation ratio: GNE), F2EZH m3 dAAA
(smoothed cepstral peak prominence: CPPS), AL (voice
breaks), %244 (Acoustic Voice Quality Index: AVQI),
23714429 Acoustic  Breathiness Index: ABl) 5& A&

A5 2otk

P to

2) ZExel T

(1) Voice Handicap Index (VHI)

T W7 Y F SHARAE ol8st A& Ao o
A A UEEE dolEy] sl Fh=olw SR A
(Korean-Voice Handicap Index: K-VHDE ARE3IC)
K-VHIE= Jacobson ©{(1997)°] 7fdst VHIE 3ol ®et
SHYTHYun et al., 2008).

K-VHI= Al A S99 AAI&(physical: P), %
(emotional: E), 7s&(functional: F) S22 F4= 0]
Z S99 & 108%, ¥ 30EFeR FAH0] Jor FJ
F= 0020871 A4t 2555 SAWYR0] Ag AL
2 grhEch

%0, oX
B

(2) GRBAS

27 W3lE golEr] 9] GRBAS JEE ARRSl] X8 A%
9 S44E AAAH R HrlelGLh digtolA 209 ol 44
2 =S A3 o3 Q= diskys 193 1049 olAke] S44
g A& 7 159 AolAEAF 1950] Brlett didzbt 35



SUO02EX|E Z2O0| HY ASHLYTE0 X SG/MM0 DXl 22k offH[H+

g AR Edt(eong, 1994) § GRRl w2 Al S #

< N8 M aTE AEW Vsl 24 FEle Rsh

g =¥ A 2&Z(grade: G), ZZFA(roughness:

R), 7l1&A(breathiness: B), S&Al(asthenia: A), 744

(strain: 9 AZE Wrleldct. BW7le AFEE o)y 3

HAEZS EX GRBASE B7Isk= 952 A4
]

£ A= VATZF WAE sA8dgdolel S8/l miAlke
IS gokr] flof dRER /MYt F 23], F 243714
MEH o= Aag AAet AR ks dotiy] 93 =%
ol

ST FHARl AR AR, AR AR 7 1314 AAJsto]
SN HEE FRlstY

AAB7PIAE A 87 9 2AHAEEA B7HVHD 18
I FAZHE H7HGRBASYE AL tAEoAl 248374 A
g, 928 AA A 58 skt

FAGARIAE SHARE 2 WIPERE 5o 2314,
71T 408 A= AFPSATL Yoot Lee(2018)7F 7Hdst A
follolZHA 25 Agste] SAHNEE AT

AFAR A= APAB7ReL SUsHA 25 B7F 3319k VHI
g7} 18] J2]3 GRBAS B71E 13] AAJstYct

2) Xlzm=2 7
2 A7elM g asAdggele] Sde st 28
g VATE olgh 28 34, I 59 42z olFofA

oj¢tal &7 S8&&=7|(Threshold PEP, threshold positive
expiratory pressure device; Respironics, Murrysville, PA,
USAE o838 &71/37 d%, ER349 35 Ad, HE
2% §71/37 Fo® FAE o IATA= de/d
Eg By, uASS o8t ], dd 21 sy,
324 2ALDB-note  scaling),  5uA  AALP(G-note
scaling), 12EtE AAYF(one octave scaling) 5= A5}
ot Ao g dWElnA oA At EERel 3%, Fx
2 QMo 7 o] "Hes X% L7oE REA ol
[ op1E AABIGH dReIA dEelA S0l Ue
AL 7HEA 2A0] HIRR(/n/, /v/, [o /) AdwnrE
/)R AFels o], £F Wskp|diiiy oE A
ojuf HZog AlZsh= dol/d Walstr|2 Adsiqith

rr

Table 2. Process of Vocal aerobic treatment

Phase Practices

Head, face, neck, and shoulder massage
- Stretching of upper body
- Laryngeal massage

Relaxation

1. Breathing with breath trainer
2. Abdominal breathing

- supine, sitting, upright position
3. Breathing accent exercise

Breathing

1. Humming with 5 notes
2. Lip / tongue trill phonation
3. Gliding with nasal consonants (/m, n, n/)
4. Gliding with straw
1) low pitch — high pitch
2) high pitch — low pitch
3) low pitch — high pitch — low pitch
5. Three note scaling with vowel and nasal
consonants (/m, n, n/)
6. Five note scaling with owel and nasal
consonants (/m, n, n/)
7. One octave scaling owel and nasal consonants

(/m, n, n/)

. Speaking with nasal consonant word

. Speaking with nasal consonant sentence
. Speaking exercise with sentence

. Speaking exercise with paragraph

Phonation

Speaking

ESQLSUI OIS

-

Note. A=three-note scale; B=five-note scale; C=one octave
scale. (Lee & Yoo, 2023)
Figure 1. Phonatory training is conducted using 3 types of musical
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Table 3. The acoustic parameter measures of subjects

Subject  Parameter Pre Post
Jitter (%) 1.66 .66
Shimmer (%) 8.47 5.35
HNR (dB) 10.52 20.30
GNE (dB) 87 97

A CPPS (dB) 12.22 16.11
Voice breaks 1.48 .00
AVQI 3.75 2.11
ABI 3.39 331
Jitter (%) .96 27
Shimmer (%) 5.95 1.77
HNR (dB) 17.17 25.62
GNE (dB) .65 .86
b CPPS (dB) 12.27 14.49
Voice breaks 3.88 .00
AVQI 4.08 1.89
ABI 5.28 3.91
BPRE uPOST

# 203

2

. 16.11

1 1222

10.52
1

8

5 3.393.31
, 188, 0.87097 1.48 I I

-1

Jitter(%) Shimmer(%) HNR(dB)  GNE(dB) CPPS(dB) Voicebreaks  AVQI

Figure 2. Comparison of acoustic parameter measures of subject A
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Figure 3. Comparison of acoustic parameter measures of subject B
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Note. left=pre-therapy; right=post-therapy.
Figure 4. Voice quality diagram of pre— post- therapy of subject A
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Note. left=pre-therapy; right=post-therapy.
Figure 5. Voice quality diagram of pre— post- therapy of subject B
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Table 4. The subjective parameter scores of subjects

Subject Parameter Pre Post
Total score of VHI 58 23
Score of P 29 12
A Score of E 16 8
Socre of F 13 3
GRBAS G2R1BoAoS: GoRoBoAoSo
Total score of VHI 54 21
Score of P 25 11
B Score of E 15 4
Socre of F 14 6
GRBAS GaR1B1A0S: GoRoBoAoSo

Note. VHI=Voice Handicap Index: GRBAS=grade, roughness,
breathiness, asthenia, strain; P=physical; E=emotional;
F=functional.
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Figure 6. VHI scores of pre— post- therapy of 2 subjects
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Figure 8. GRBAS scale of pre— post- therapy of subject B
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