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The Changes in the Closed Qutient of Trained Singers and
Untrained Controls Under Varying Intensity at a Constant Vocal Pitch

Han Su Kim, MD, Yong Sun Jeon, MD, Sung Min Chung, MD,
Kun Kyung Cho, MD and Eun Hee Park, MD

Department of Otolaryngology, Ewha Womans University College of Medicine, Seoul, Korea

Background and Objectives : The most important two factors of the voice production are the respiratory function which is
the power source of voice and the glottic closure that transform the air flow into sound signals. The purpose of this study was to
investigate the differences between trained singers and untrained controls under varying intensity at a constant vocal pitch by
simultaneous using the airway interruption method and electroglottography (EGG) .

Materials and Methods : Under two different intensity condition at a constant vocal pitch (/G/}, 20 (Male 10, Female 10)
trained singers were studied. Mean flow rate (MFR), subglottic pressure (Psub) and intensity were measured with aerodynamic
test using the Phonatory function analyzer. Closed quotients (CQ) , jitter and shimmer were also investigated by electroglottography
using Lx speech studio. These data were compared with that of normal controls.

Results : MFR and Psub were increased on high intensity condition in all subject groups but there was no statistically signi-
ficance. Statistically significant increasing of CQ. were observed in male trained singers on high intensity condition (untrained
male : 51.31%3.70%, trained male : 55.52%6.07%, p=.039) . Shimmer percent, one of the phonatory stability parameters, was

also decreased statistically in all subject groups (p<.001) .

Conclusion : The trained singers’ phonation was more efficient than untrained singers. The result means that the trained
singers can increase the loudness with little changing of mean flow rate, subglottic pressure but more increasing of glottic closed

quotients.

KEY WORDS : Voice training - Speech acoustics.
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1) 3% ¥ HNYERFUA

Lx Speech Studio (Laryngograph Ltd., London, UK)
9] SPEAD(Speech Pattern Element Acquisition and
Display) T2 18& o]&33ict. §71984 Ak 7|H
ARME 7L E2x)7] AAY A" HI7E F oF 200
msE 47702 X143 F, Voice Profile AnalysisE
st} 71 E-Fa(Fy), AEHAE(CQ), Jitter, Shimmer

= 24590

2) SN HA;

Phonatory function analyzer (Nagashima, Model PS
77H, Japan) & o14-3}31th TFo] M| =% nkA
a5 ARSI oPgE o] 2% o &R F UIF A
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Fig. 1. Pitch pipe. ‘
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1. N9 A

g &

AR AS P HEERe AWl & 9.80dB, A
okl 2 9.37dBE APz W= AT A3} o] o
Rt ozte] B Akl F3 Aokl 9 Ho ¥}
2o 7Z}zt 10.70dB, 9.84dB7} Ho 2% A3 z7ie| ot
T A% Wi} ojfolfon, 7+ 77 T A& UleA
FAA Aele ed{th(Table 1).

2) BRTNRE

BE AN 175 200 HaHor Fks
o} FAR #F949L RUTHTable 1).

P

AT ZANN IAE ZHAOFE WiE A] BE FoA

FAACE FoEA Sk Hp05) B =2 3t
P el 3 Aelel 7 Alolo] BAFQ Kol gl
AcH(Table 1).

4) TEYRSAN
HPBIAEAIZEE AAR) TollA kel Fefl vl 2
F FAHCE FAsHA F7HE ol AUt (Table 1).

2. %% A MIYETEAN

1) &k, EEm,

@xle] A9 AE 27604 dukl
Hz, A2k & 193.11+2.52Hz fon, s 240
Al kel F& 193.99+2.69Hz, AR #& 193.80+
2.44Hz2 Z} vlm 7Y, T3 7% W3 3 FAFeE A
o7} Atk xRt A AZE A gyl &
389.61£5.23Hz, Aolql +& 389.62%6.80Hz 1o,
IFE ZA4A DRl 72 385.83+11.94Hz, A4l
T2 389.47+4.81Hz Sith o] ATE WEEA oldE
AHRA S ol gsle] A 9 Aot o g WFE Bl
A=z Solx] A 243 A3 Mz Zolrt ) F,
SEE Az @A A% #Hallt Bystn Qs
FAH At

2) YEW&

2 A e 7 UoMe 27E 244 A
o=z ou§IA AEsaEo] SR (p<0.05) Yyt
Q1 73 Aol 72 ¥uE u, AT 2PN F T
ZHl FAZ 02 AJol7} Yoy 1T FoE Akl
9] AEHHE TP BAE R Foldth(p<0.05).

Table 1. The values of phonatory function analyzer parameters according to the changes of phonatory condition

Intensity (dB) MFR{ml/sec) Psub (mmH;0) MPT (sec)
L HI Ll HI L HI*
M NS 702%+1.3 800%1.3 166.6+48.8 240.1+54.0 63.0+10.9 102.41£185 216+ 2.1
S 729+26 822423 1759+47.8 267.5+83.1 50.2+26.8 113.6=48.7 33.2+10.4*
r NS 67.63.0 78.3%3.1 141.4+23.8 172.9+49.6 740317 104.7 =389 157+ 26
S 68.9+3.3 78728 170.8+52.4 224.21+66.1 7141227 1125410 259+ 6.3*

M : Mdle, F : Female, NS : Non singers, S : Singers, MFR : Mean Flow Rate, Psub : Subglottic pressure, MPT : Maximal phonation time,

LI : Low intensity, HI : High infensity, * : p<.05

Table 2. The values of acoustic parameters according to the changes of phonatory condition

Closed quotient (%) Jitter (%) Shimmer (%)
U HI Ll Hi Ll Hi*
M NS 47.0x7.4 51.3x 3.7* 33+.15 33+.13 11.105.98 5.46+3.39*
S 48.2+4.0 555+ 6.1* A7 £.49 62+.43 8.45+4.37 5.09+295*
r NS 39.7£6.6 43+ 97 S51+.21 43+ .20 9.84+4.48 5.35+2.89*
S 447192 42.0*+11.7 A6+.27 32+,12 9.33£56.13 5.57 +3.69*

M : Male, F : Female, NS : Non singers, S : Singers, LI : Low intensity, HI : High intensity, * : p<.05
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3) Jitter/Shimmer
Jitter= 2% W3}l whebx A7t G124 shimmer
= I14% 4%74 oA BE FolA 7ATHTable 2).
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