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Problems of Strobovideolarygoscopic Findings and Usual Voice Management of
Vocal Major Students, and Acoustic Characteristics of Singing Voice

Sung Min Jin, M.D., Dae Young Kim, M.D., Jae Ho Ban, M.D.,
Sang Hyuk Lee, M.D., Yun Kyung Song, M.D., Kee Hwan Kwon, M.D.,
Kyung Chul Lee, M.D., Yong Bae Lee, M.D.

Department of Otololaryngology, Kangbuk Samsung Hospital, College of Medicine,
Sungkyunkwan University, Seoul, Korea

Objectives : The purpose of this study was to systematically analyze and compare the acoustic
sound structure of vocal major student's singing voice.

Materials and Methods : The nincteen vocal major students were the subject group and
healthy nineteen females were the control group for this study. The subject group was taken a
strobovideolaryngoscopy by the use of flexible nasopharyngoscopy. And acoustic analysis was
taken between two groups. Additionally the inquiry on usual voice problems and management
was performed by thirty-six vocal major students.

Results : The subject group presents many functional voice disorder findings such as AP
contraction(44%), phase difference(36%), tremor(25%), posterior gap(17%), hyperadduction of
vestibular fold(6%), and anterior gap(3%) on strobovideolaryngoscopy. And the vocal major
students did reveal an enhanced number of high frequency harmonic partials when singing
compared to the control group in the narrow band spectrum study. But there was no
significant difference in jitter, shimmer and noise to harmonic ratio in both groups. Almost all
vocal major students present a lot of voice problems in singing such as loss of high note(17%),
loss of quiet voice(17%), effortful and tired voice(36%) etc on inquiry. And they always effort to
prevent vocal dysfunction by the use of various type of method such as voice rest(28%),
hydration(28%), gargling with salt(11%) etc.

Conclusions : The vocal major students always take care of maintaining a good voice
condition, but a lot of vocal major students revealed abnormal strobovideolaryngoscopic findings
and they are absent in the conception of systemic and scientific voice management. Therefore,
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the young singers need a good voice training and voice therapy program under the good
ralationship of laryngologist and voice training teacher.

KEY WORDS : Vocal major students - Voice management - Strobovideolaryngoscopy - Singer's

formant - Harmonic partials.
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olgich. =3 Ha daiAlel Sdelo] #E ARoA
F2 55 AR AZshs S84 208 (56%)
o2 M By, F2 18 2 ASE AT o
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FA BAge] FAM U SHAESY T4
ol Asje 2 B4 Fdo] Yo A= A ¢
7} T8(19%) 2= 7 g%z, =3 AFy T
dde] 409 Aoz AZske 397t 68(17%)°1%
onj 44 AY oA Agoje) Fald Algo] FH o]
£9 Aog 293 Hotm: 53 (14%)elUt. 1 9
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g 2%, 3L AxF 9o @70l AU Aoz A
Z¥she SHAt 74'7—} 1%(3%)4 AAtHTable 3).
Wy FelE Ry A ALEEY] FEHUA =
o of) high ARl tiste] &4 A (10, 28%)°l
FE A (109, 28%)E ke %01 7V B,
2 9o} AF ¥XAM4Y, 11%). E& ueo] ot
(29, 6%), %S HEtH(19, 3%). T’éﬁ:Oﬂ T3k
FETH1E, 3%) 9 HEE UAAHTable 4).
AAEE9 AusdedAllA AT FE(AP con-

Table 3. Students' point of view in causes of singing prob-

2y 2 i) tEdn g% B4t 4z 3“:‘
(8%), 678 (17%)°lAt. =3 25 & “ﬂ AreErt
3 34 390 33 (8%), NS T4 s
59 (14%) 2124} (Table 2).
Table 1. Knowledge of subject group
Years of voice training(years) 6.1
Amount of practice/week(hours) 8.58
Speaking voice type
High voice 6{16%)
Medium voice 20(56%)
Low voice 5(14%)
Don't know 5(14%)
Loud voice use in speaking 5(14%)
Use of drying agents
Alcohols 19(53%)
Caffeine 35(97%)
Tobacco 0( 0%)

lems
Inappropriate vocal technique 7 (19%)
Extensive voice use in singing 6 (17%)
Over-singing and trained voice 6 (17%)
Voice abuse in speaking 5 (14%)
Allergy 1 (3%)
Frequent URI 1 (3%)
Strain and tension 1 (3%)
Drying effect of environments 1 (3%)

Table 4. The habits for prevention of vocal dysfunction

Voice rest 10(28%)
Hydration 10(28%)
Gargling with salt water 4(11%)
Warming the neck 2{ 6%)
Decongestants 1( 3%)
General health care 1 3%)

Table 2. Voice problems of subject group in singing

Table 5. Strobovideolaryngoscopic findings

Loss of H-note 6 (17%)
Loss of L-note 5 (14%)
Loss of loud voice 3 ( 8%)
Loud of quite voice 6 (17%)
Strained voice 3 ( 8%)
Hoarseness 5 (14%)
Effortful & tired voice 13 (36%)

Arytenoid injection & pachydermia 19(53%)
AP contraction 16(44%)
Phase difference 13(36%)
Tremor(periodicity) 9(25%)
Nodule 9(25%)
Posterior gap 6(17%)
Hyperadduction of vestibular fold 2( 6%)
Anterior gap 1 3%)
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Table 6. Acoustic measures from singing and speaking vowel sound, and MPT

Singing Speaking
Subject Control Subject Control
Fo(Hz) 256.72 254.52 230.30* 215.78
Jitt(%) 1.27 0.97 0.68 0.81
Shim(dB) 8.20 4.43* 1.12
NHR 9.77 10.03 7.05 5.80
MPT(sec) 19.2 18.6

Fo : Fundamental frequency, Jitt : Jitter, Shim : Shimmer

NHR : Harmony to Noise Ratio, MPT : Maximum Phonation Time

*»<0.05

traction)©] 169 (44%), 43 Aol A% 943
(phase difference)7} 13%(36%), *éq] A5 F7]
A (periodicity) 2] o]do] 98(25%), Al A o] 94
(25%), F9HF- A E-E(post. gap)©] 6H{(17%) o2 1}
Eiton, 5 Fde] zhlH(Hyperadduction of
vestibular fold) 2@ M AJEE(ant. gap)el 2zt
2%4(6%), 1%(3%), pachydermia’} 198 (53%)%lA]
#AF) UK Table 5).
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o] Ypth(p<0.05). E3t Jitterst F& ol =z
(NHR)= Aot=5} 2tz 0.68%, 7.05 011, A4 o)
Z7o] 47} 0.81%, 5.80 oo} oS3k FA A
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Fig. 1. Narrow band spectrum of vocal major student.
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Fig. 2. Narrow band spectrum of control group.
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Table 7. Mean formant frequency & number of partials in singing

Subject group

Control group

F1 F2 F3 F4 F1 F2 F3 F4
Formant{Hz)
1058.9 3262.1 3985.2 6476.5 1247.3 2989.9 44519 5476.4
. 0-8kHz 14.61 14.21
No of partials
4 - 8kHz 7.07* 5.74

F1 : 1st formant, F2 : 2nd formant, F3 : 3rd formant, F4 : 4th formant

*»<0.05

F% zlolE gin o}, 4~8kHz Atole] 1ol A,
Harmonic partial®] & Aet=r}t 7.074, B4 gz
0| 5. 74702 2% Aol & B tH(Table 7).
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diographic x-ray picturesel]l ti3t JFoA] ‘singer’s
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