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Purpose: The purpose of this study was to investigate the effect of a vocal warm-up Correspondence : Jae Yeon Yoo, PhD

program on voice improvement in patients with hyperfunctional voice disorders with ~E-mail : slpyoo@hanmail.net

glottal gap.

Methods: A total of 12 sessions were performed twice every week for treatment. The Received : June 09, 2023
preliminary evaluation was conducted three times, the intermediate evaluation was Revision revised : June 29, 2023

conducted once every three treatments, and the post-evaluation was conducted three Accepted : July 31, 2023

times a week after the treatment was completed. Acoustic evaluation (itter, shimmer,

noise-to-harmonics ratio [NHR], FO, cepstral peak prominence [CPP], cepstral spectral This article was based on the first author’s

index of dysphonia [CSIDI], pitch range), aerodynamic evaluation (expiratory volume [FVC],

master’s thesis from Honam University (2022).

mean expiratory airflow [MBAF], phonation time [PHOT], mean peak air pressure [MPAPI),
and subjective evaluations (voice handicap index [VHI], grade, roughness, breathiness, ORCID
asthenia, strain [GRBAS]) were conducted. Subjective evaluations were conducted only —Jae Seo Lee

before and after treatment.

Results: First, all three subjects showed improvements in jitter, shimmer, NHR, CPP, CSID,

https://orcid.org/0009-0009-7593-2682
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and pitch range values as a result of acoustic evaluation. Second, all three subjects https://orcid.org/0000-0001-5575-1280
showed improvements in the values of FVC, MEAF, and PHOT as a result of aerodynamic

evaluation. Third, all three subjects showed improvements in VHI, which is a subjective
evaluation. Fourth, the results of the GRBAS Scale, also showed improvement.
Conclusions: A vocal warm-up program using a voice scale was effective in enhancing
voice production for patients with hyperfunctional voice disorders with glottal gap.
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1) Multi-dimensional voice program (MDVP)

S%8H4 ZAAF ©lolHE Computerized Speech Lab(CSL,
model 4305; Kay PENTAX Corp, NJ, USA)S] MDVPE AR}
of Y7} mlo]79] AE 10emz FIL B /}/ P 5
o Fukr WEE(iter), JE HEE(shimmer), ASHi3H]
(noise-to-harmonics ratio: NHR), 7]1EF3<F0)S =451
ok

2) Analysis of dysphonia in speech and voice (ADSV)
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3) Voice range profile (VRP)

CSLe] VRPE ARESIAL Ut mholae] AZlE 10cmz Fil
Heret Skt ATE g /1/E RRH 91 YA
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4) Phonatory aerodynamic system (PAS)
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expiratory airflow: MEAF), 2/ dA7Hphonation time:
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5) Voice handicap index (VHI)
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6) GRBAS scale
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Note. A=three-note scale; B=five-note scale; C=one octave
scale.
Figure 1. Three types of musical scales
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Table 1. Process of vocal warming-up program

Stage Process

Stretching

Relaxation
Larynx massage

1) Sitting position

Abdominal breathing 2) Upright position

Breathin
8 1) Straw breathing

2) Bubble breathing

1) Low — high
2) High — low
3) Low — high — low

1) Lip trill

Note scaling 2) Tongue trill

(3 note, 5 note, 1 octave) 3) Nasal (/m/, /n/, /n/)
4) Vowel

1) Word
2) Sentence
3) Passage

1) Word
2) Sentence
3) Passage

Breath control

Pitch gliding

Phonation

Humming and speaking

Speaking

Speaking

Al BHE dopEY] ffste] R, I7I%eH, T
H7l2 o] AmEg} A SA/HA Ade oheT)t 729t
.

1. OiedRL A

A A9 Am A-F -39 JYHE, I, FH
2 W7te] $AE 247 Bl wotgitkTable 2).

S35 AAIA itter, shimmer, NHR, FO, CPP, CSID,
FO ranged W3E A -ARE B719] Higio= H|wojHEH
jitter )= 2.17914 512 74591 shimmer %)= 4.73
oA 21302 ZAsI¥or NHRS 15904 122 ALAE
SAFAE. FO (Ho)= 20236004 218.7308 Z7I5iich ‘At
A EdoA CPP (B} 4.91914 6.52&2 Z7I8I¥al CSIDe
1279914 3.452 ZAsiion 7R EdelAd CPP (dB=
498914 6.578 Z7I5I9a CSIDE 12.72004 3.998 ZHAs)
ch. FO range (HDE EW, Fo ¥H7F 136.29Hz00A
326.10HzE Z7I5193ch

371984 HAIA FVC, MEAF, PHOT, MPAPY W3gl=
A AR B7le]l BHEgo®  BwsiE®  FVC  (Liters)e
2.70004 3572 Z715F991 MEAF  (Liters/sec)=  21.90A]

Table 2. Comparison of patient A voice evaluation

Parameter Pre therapy Post therapy

Jitter (%) 2.17 51
Y Shimmer (%) 4.73 2.13

NHR 15 12

FO (Hz) 202.36 218.73

Sanchaeck CPP (dB) 491 6.52

Sanchaeck CSID 12.79 3.45
ADSY Gaeul CPP (dB) 4.98 6.57

Gaeul CSID 12.72 3.99
VRP FO range (Hz) 136.29 326.10

FVC (Liters) 2.70 3.57
PAS MEAF (Liters/sec) 21 11

PHOT (sec) 9.99 13.80

MPAP (cmH,0) 9.29 9.64

P 36 24

E 31 21
VAL F 17 13

T 84 58

G 2 1

R 1 1
GRBAS B 2 1

A 2 1

S 2 1
Note. MDVP=multi-dimensional voice program;

NHR=noise-to-har-monics ratio; ADSV=analysis of dysphonia in
speech and voice; CPP=cepstral peak prominence; CSID=cepstral
spectral index of dysphonia; VRP=voice range profile:
PAS=phonatory aerodynamic system; FVC=expiratory volume;
MEAF=mean expiratory  airflow;  PHOT=phonation  time;
MPAP=mean peak air pressure; VHI=voice handicap index:
GRBAS=grade,  roughness,  breathiness, asthenia,  strain;
P=physical; E=emotional; F=functional; T=total.
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112 Z4AsI¥en PHOT (sec= 9.99901A 13.802 Z7Is}
%tk MPAP (cmH,0)= 9.299141 9.642 Z7F591tt.

S8 W71 VHION AA - 716 - 38 99 8 AR
AR H|uelEHE AA G99 3680 24-oR FHASHS
I 715 FE2 178004 13802 fasiglon g FH
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3 BY Ag A-F -39 S, 37195, 38
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S AAWIA itter, shimmer, NHR, FO, CPP, CSID,
FO range® WS AR - AR B719] Hogto= H|wojEH
jitter (%)= 249914 6302 ZA3II shimmer (W):
6.56014 3.0502 FASHR o NHR 16914 142 HA
AE AT FO (Ho= 217.92004 241.458 271619
of. A BEdolA CPP (dB)= 4.27°0A 7.13°02 371519

Table 3. Comparison of patient B voice evaluation

I CSIDE 20.52004 -3.372 FAstyon 7R ErtolA
CPP (dB)= 4.61904 7.212 Z7l5}9a CSIDE 24.59904]
-4.012 #AS¥T. FO range (H)E HW, Fu HY7t
186.45Hz914 380.07Hz% 71313t

3719k AAWIA FVC, MEAF, PHOT, MPAPQ| HH3l=
AR ARE mrke] mdgte® vudlEd  FVC  (Liters)=
2.21904 3.498 Z7)5103L MEAF  (Liters/sec)= 299041
172 ZAsI9en PHOT (seoe 5.94004 12.292 3718t
k. MPAP (cmH,0)= 11.52904 11.208 ZHAsisich

T4 B7IQ1 VHIOA AIA - 715 - 38 99 Heeg AR - A
& HwoEH A GG 20804 16380E TAA s
PE2 16804 7802 Asglom 7Y 9L 157004 114
o= Zrasiylrt. 8 60H0NA 34180 Fhasirt. FA4E
70l GRBASE X|& A G2R2B2A2°14 X& ¥ GIRIBIAIE
| Ao Yepdtt 11442 Aa Ak Fof &7} §loick

3. OigAL C

R co Am A-F- T egetd, FUl%ek,
% Ae] $218 242t B|LAIGEK Table 4)

Table 4. Comparison of patient C voice evaluation

Parameter Pre therapy Post therapy Parameter Pre therapy Post therapy

Jitter (%) 2.49 .63 Jitter (%) 2.38 .56
MDVP Shimmer (%) 6.56 3.05 MDVP Shimmer (%) 6.12 2.71

NHR .16 14 NHR 15 12

FO (Hz) 217.92 241.45 FO (Hz) 285.63 227.88

Sanchaeck CPP (dB) 4.27 7.13 Sanchaeck CPP (dB) 5.29 7.67
ADSV Sanchaeck CSID 20.52 -3.37 ADSV Sanchaeck CSID 10.01 -3.45

Gaeul CPP (dB) 4.61 7.21 Gaeul CPP (dB) 5.17 7.64

Gaeul CSID 24.59 -4.01 Gaeul CSID 10.46 -4.78
VRP FO range (Hz) 186.45 380.07 VRP FO range (Hz) 286.10 369.99

FVC (Liters) 2.21 3.49 FVC (Liters) 1.60 3.12
PAS MEAF (Liters/sec) 29 17 pAS MEAF (Liters/sec) .20 12

PHOT (sec) 5.94 12.29 PHOT (sec) 8.29 15.96

MPAP (cmH,0) 11.52 11.20 MPAP (cmH,0) 15.03 9.86

P 29 16 P 17 11

E 15 11 E 12 9
VAl F 16 7 VHI F 10 6

T 60 34 T 39 26

G 2 1 G 1 0

R 2 1 R 1 0
GRBAS B 2 1 GRBAS B 2 1

A 2 1 A 1 0

S 0 0 S 2 1
Note. MDVP=multi-dimensional voice program; Note. MDVP=multi-dimensional voice program;,

NHR=noise-to-har-monics ratio; ADSV=analysis of dysphonia in
speech and voice; CPP=cepstral peak prominence: CSID=cepstral
spectral index of dysphonia; VRP=voice range profile;
PAS=phonatory aerodynamic system; FVC=expiratory volume;
MEAF=mean  expiratory airflow; = PHOT=phonation time;
MPAP=mean peak air pressure; VHI=voice handicap index;
GRBAS=grade,  roughness,  breathiness, asthenia, strain;
P=physical; E=emotional; F=functional; T=total.

26

NHR=noise-to-har- monics ratio; ADSV=analysis of dysphonia in
speech and voice; CPP=cepstral peak prominence; CSID=cepstral
spectral index of dysphonia; VRP=voice range profile:
PAS=phonatory aerodynamic system:; FVC=expiratory volume;
MEAF=mean expiratory  airflow; = PHOT=phonation  time;
MPAP=mean peak air pressure; VHI=voice handicap index;
GRBAS=grade, roughness, breathiness, asthenia, strain;
P=physical; E=emotional; F=functional; T=total.
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