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= Abstract =

Analysis of Phonatory Aerodynamic & E.G.G during Passaggio of the
Trained Male Singers

Do Hyun Nam, MD, Seong Hee Choi, MD, Jae Nam Choi, MD and Hong Shik Choi, MD

Department of Otohinolaryngology, The Institute of Logopedics & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

Vocal Register Transition(Passaggio) is one of the most important vocal technique for classically trained male singers(tenor).
Passaggio is that it bridges the chest register to head register without a noticeable voice break. Vocalist gets the feeling that voice
is not locked a particular register.

The purpose of this study was to clarify the difference between easy(B;) tone and non passaggio(F#,) & passaggio(F#,). We
selected 6 trained singers(tenor), who had more than 12.6 years of experience and were well trained in passaggio technique.
Simultaneous measurement was performed frequency(F0), mean flow rate(MFR), intensity(I), and subglottal pressure(Psub)
using a phonatory function analyzer(Nagashima) and Closed Quotient(CQ), Jitter, Shimmer, NHR using a Electro-glottography
(EGG) of Lx. Speech Studio(Laryngogrph Ltd, London, UK) and vocal efficiency was calculated by Carroll's method. For the
tenor, target tone /a/ was measured in three conditions * 1) easy phonation : Bs, 2) high tone without passaggio : F#, 3) high
tone with passaggio : F#.

The results revealed that FO of the target tones between non-passaggio group and passaggio group were not significantly
different though higher is F0, higher is subglottal pressure. And also CQ, MFR, Psub were increased in passagio than nonpassagio
but these values were not statistically different.

This study concluded that passaggio is the vocal technique to make the same quality of tone between chest register and head
register in tenor.

KEY WORDS : Passaggio - FO - Closed Quotient - Mean flow rate - Intensity - Subglottal pressure.
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(1) A7 E58 AL Eletroglottography)

Lx. Speech Studio (Larygogrph Ltd, London, UK) &)
SPEAD (Speech Pattern Element Acquisition and Dis-
play) ZZ2IHE o]&st] 3718 AAAE 7] FHAA]
AME7E Eel7]7] 2] 13kl Aule) AA A5 F
doiie] HEFA17E] vlEA AHEE(CQ : Close Quoti-
ent), TIFHAFE (Jitter), AFEAF-E(Shimmer), 2 o
]2 H]&(NHR : Noise to Harmonic Ratio) & Z4shd
A F71988 HAkE FAlell AAlseltt

(2) 37198A AL

371998 AAE FAAR= phonatory function analyzer
(nagashima Ltd, Model PS 77H, Tokyo, Japen) & AM-
sto] FAP Tl T"lﬂ upAFel| & YFAA F7)71 A
A REE ok e AR g o RS
(FO : Foundmental Frequency), &2 7t%(Intensity),
Bt 27]5&(MFR:Mean Flow Rate) & Z43sta 7AA
7179 71RAbd ZAE o] 88t AR5} (Psub : Subgl
ottal pressure) & =43}tk
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Table 1. Vocal register transition (passaggio) in fenor

vh 9 Easy Non-passaggio Passaggio
N%c?ffems 6 6 6
FO Hz 2417+ 63*" 3655+129 3694+ 55
Intensity dB 798+ 33*" 888+ 1.8 909+ 22
MFR mi/sec 182.8+27.8 179.6+300 214.3+38.6
Psub mmH20 71.8412.9 102.6+159 106.3+354
ca % 602+ 14 585+ 4.1 598+ 53
Jitter % 10+ 1.2 09+ 14 27+ 25
Shimmer % 42+ 1.3 40+ 3.8 19+ 22
NHR % 310+ 44 348+ 3.7 262+ 7.8
* 1 p<0.05 Easy vs non- passaggio, T : p<0.05 Easy vs passaggio
Table 2. Vocal efficiency
Subject Easy Non passaggio Passaggio
6 7184173 7054319 497+2.68
Moz ol Ajolzt it
A B3I easy (71.8+12.8mmH,0), non—passaggio

(102mmH;0£15.9mmH.,0), passaggio(106mmH,0+
35.4mmH,0) £°7 A FTksIE o BAd 7= A}
olF Holx] ¢gitth

AHHEES easy T IME 6027 1.4%2 A Y
ERt . 11-8of|A non—passaggio AME- A 58.5+4.1%, pa-
ssaggio AHE Al 59.8+5.3%2 HI 3= el 7}
3 =3 ngolM A AhsEE AES Kgloy 54
Ao Z = ot Apolg Holz] ootk

FHFEES (itter) & easy ZA(1.0+1.2%), non—
passaggio(0.9+1.4%), passaggio (2.7 £2.5%) 2 passa-
ggio WA HAHA 7P Tkl o SAAc R {2
st 2ol ST

AEZHES (shimmer) < easy(4.2+1.3%), non—pas-

saggio(4.0+3.8%), passaggio(1.9+2.2%) & passaggio

Wl 71 kot FAH R T Aol it

T viEe) Bl (NHR)- easy(31.0+4.4%), non—
passaggio(34.8+3.7%), passaggio(26.2+7.8%) % pa-
ssaggio®llA 7P wtorort A o® Folst alole Q)
RH(Table 1).

SHEEL easy(7.18+1.73), non—passaggio(7.05+
3.19), passaggio(4.97+2.68) & passaggio®lX 7F¢ &

Al ekt o SAH 0% 723 Aol YITH(Table 2).
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Fig. 1. Aero-dynamic tests fogether with electroglottogtaphy.

Fig. 2. Phonatory function analyzer (Nagashima) & Lx strobe.
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due) A7 F1, Advt A3 (ER), PR,
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o 150% FepP|7t gk odl ¢ pitch br-
eak® A& sP7|9l8l A Y2 (TA  Thyroaryten-
oid muscle) &] &Fo] a4 7k WA-E Fstr]
98} AhE7] (vocal process) S ®Hzle WS s =

=d], o]# A$Z involuntary st passaggiodh dtch” o]
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