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Abstract

This study aimed to investigate the effects of vocal aerobic treatment (VAT) on the improvement of voice in patients with
voice disorders. Twenty patients (13 males, 7 females) were diagnosed with voice disorders on the basis of
videostroboscopy and voice evaluations. Acoustic evaluation was performed with the Multidimensional voice program
(MDVP) and Voice Range Profile (VRP) of Computerized Speech Lab (CSL), and aerodynamic evaluation with PAS
(Phonatory Aerodynamic System). The changes in F0, Jitter, Shimmer, and NHR before and after treatment were measured
by MDVP. FO range and Energy range were measured with VRP before and after treatment, and the changes in Expiratory
Volume (FVC), Phonation Time (PHOT), Mean Expiratory Airflow (MEAF), Mean Peak Air Pressure (MPAP), and
Aerodynamic Efficiency (AEFF) with PAS. Videostroboscopy was performed to evaluate the regularity, symmetry,
mucosal wave, and amplitude changes of both vocal cords before and after treatment. Voice therapy was performed once a
week for each patient using the VAT program in a holistic voice therapy approach. The average number of treatments per
patient was 6.5. In the MDVP, Jitter, Shimmer, and NHR showed statistically significant decreases (p <.001, p <.01, p <
.05). VRP results showed that Hz and semitones in the frequency range improved significantly after treatment (p < .01, p <
.05), as did PAS, FVC, and PHOT (p < .01, p < .001). The results for videostroboscopy, functional voice disorder,
laryngopharyngeal reflux, and benign vocal fold lesions were normal. Thus, the VAT program was found to be effective in
improving the acoustic and aerodynamic aspects of the voice of patients with voice disorders. In future studies, the effect
of VAT on the same group of voice disorders should be studied. It is also necessary to investigate subjective voice
improvement and objective voice improvement. Furthermore, it is necessary to examine the effects of VAT in professional
voice users.
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Table 1. Information of subject PASOIlA = @k H ool gua, SAFEEA FAZ A
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fomale 2 : RBUAAHPHOT), B4 5} HMPAP), &3 5-4-J (AEFF)
Female | 49 5 e sttt
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F2.Avolol 28 x2T09 A}
Table 2. Process of vocal aerobic treatment program

Process Criteria

1. Vocal hygeine
2. Check for voice problem
3. Check for home voice training
1. Stretching of body
2. Laryngeal massage
1. Abdominal breathing
1) Supine position
2) Sitting position
3) Upright position
2. Expiration exercise with straw &

Phase

Consulting Score : 4

Relaxation Score : 4

Score : 4

Breathi
reathing 20 sec

water
3. Breathing accent exercise
1) Consonant /S/
2) Straw and water
1. Maximum sustained phonation
exercise
1) With straw and water
2) With staw
3) With vowel
2. Pitch exercise
1) Low pitch — high pitch
2) High pitch — low pitch
3) Low pitch — high pitch — low pitch
3. Loudness exercise
1) With consonat /z/
2) With straw
4. Pitch & loudness exercise
1) With singing
1. Speaking exercise with word
1) Syllable units
2) Spacing units
3) One word units
2. Speaking exercise with sentence
1) Spacing units
2) One sentence units
3. Speaking exercise with paragraph
1) Speech rate
2) Pause
3) Intonation

Score : 4

Phonati
onation 20 sec

Speaking Score : 4

2] 2] = SPSS 21.0 for Window= AFg-3F9om X2 4 -
%‘7— Jueflol =B x| g o] SN a8 dotR A Y5
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J(Wilcoxon Signed-Rank test)= &3] 125} t}.

30,535 571 A3
3.1.1. MDVP
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2 frel gk xpo] 7k vrERbA] ekt
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i 7HH4=<] Jitter, Shimmer, NHRE] 7o G 340w, 3k212]
Aol = kA g 4 Stk MDVP 2t w7 sk 32
37 2gkok

3. AP-AH-MDVP A%
Table 3. Reasult of acoustic evaluation (MDVP) pre test and post test

Parameter Pre-test Post-test t-value | p-value
158.119 148.126
y Male (43.615) (36.838) -524 | 0.600
205.324 224.303 .
Female 24.137) (11.068) -2.028 | .043
Jitter 2.020 (1.261) | 0.547(.238) |-3.547| .000™"
Shimmer | 7.051 (4.378) | 3.177 (.959) |-3.621| .000™"
NHR 0.165 (.077) | 0.125(.012) |-2.396 | .017"
* p<.05,™ p<.001.

MDVP, multi-dimensional voice program.
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Table 4. Reasult of acoustic evaluation (VRP) pre test and post test (male)

Parameter Pre-test Post-test | -value | p-value
Fo Hz (14509.779612) (3461(9):‘7‘33) ~3.040| 002"
TANEE 1 Semitone (133.'381426) (25?%621) -3.192| 001"
HEFEIEE
 p<.01.

VRP, voice range profile.

72 Jun-Hee Park et al. / Phonetics and Speech Sciences Vol.11 No.3 (2019) 69-76



5. A ALY VRP A IK(14d)
Table 5. Reasult of acoustic evaluation (VRP) pre test and post test (female)

Parameter Pre-test Post-test | z-value | p-value
R
A8 Semitone (15§§51721) (179.'286577) -1.997| 046’
] e |2 e ]
" p<.05.

VRP, voice range profile.

Al 57
p<001) Hhd J"‘ﬁiﬂ °(MEAF), ﬁéﬂ J—Er

EH(AEFF) 2] 5% &=

3
i

olxH Adulleloj R x| 7 e 7S w3} 3

=]
5 % FVCSE} PHOT 4ol &34 21 0 7 velytc) pAS 2+

UH7H L_T

k= 3 63 29ik

3E 6. A A PAS A7}

I, ‘1 559 %‘%‘:(FVC) ﬂ ﬂ% A X“ﬂe“é Al

2 FakS o™ p<01,
SIH(MPAP), &

Fxpo] 7k vrERLEA]

Table 6. Reasult of acrodynamic evaluation (PAS) pre-test and post-test

Parameter Pre-test Post-test t-value | p-value
FVC (29%753) (3 '764862) -3.379| 001"
por | M7 s | o
MEAF 26123365) 26155267) -101| 920
MPAP (131 3312;97) (131.311195) =336\ 737
AEFF (:?Z:Z;g) (1?3581;69933) ~1.867 1 .062
* p<.01,” p<.001.

FVC, expiratory volume; PHOT, phonation time; MEAF, mean
expiratory airflow; MPAP, mean peak air pressure; AEFF,
aerodynamic efficiency.
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Figure 1. Example of videostroboscopy finding pretherapy and
posttherapy Contact granuloma (A, pretherapy; B, posttherapy),

Incomplete glottal closure (C, pretherapy; D, posttherapy)
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