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The Change of the Length of Vocal Tract in Singers according

to the Phonation at Different Levels of Pitch

Jae Ho Ban, MD, Chang Gyu Kim MD, Sang Hyuk Lee, MD,

Kyung Chul Lee, MD and Sung Min Jin MD

Department of Otolaryngology, Kangbuk Samsung Hospital, School of Medicine, Sungkyunkwan University, Seoul, Korea

Background and Objectives : The purpose of this study is to investigate the change of vocal tract length according to the level

of the pitch by the singers.

Materials and Methods : Fifteen tenors were asked to produce successive /a/ sound in G4 (382Hz) for the head register, C3
(131Hz) for the chest register and usual speaking sound. The control group consisted of 15 males of an similar age who are not
professional singers. The length of vocal tract was calculated by applying the formula of Fn= (2n-1) ¢/4L (F : formant frequency,

¢ © the speed of sound in the vocal tract (350m/sec), L. : length of vocal tract, n=1,2,34,....%°).

Results : In singer’s group, there showed no significant statistical difference of length among head and chest register and us-
ual speaking sound. However in the control group, there showed statistically significant difference of length. Comparison of the ab-
solute difference in the length of vocal tract by changing level of pitch in phonation, between the control group and the singers group.
Changing from G4 phonation to C3 phonation and C3 phonation to usual speaking sound showed statistically difference of vocal

tract length was less in the singers group than the control group.

Conclusion : The change of vocal tract length, in either speaking or singing, was less in singers than the control group. We could
assume that the singers maintain their larynx position constantly throughout the pitch range when phonation.

KEY WORDS : Singer - Vocal tract - Resonance.
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ek, 22 A5 njAelklel vstel u] A LA Tenor group Control group

3 A2 §RS=RZ ol 1A sFIL) Head resister (G4) 10.28+1.19cm 10.03+0.88cm
Chest resister (C3) 10.18£0.89cm 10.87+1.37cm

Speaking sound 10.13+0.85cm 9.35+0.77cm
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