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= Abstract =

Comparisons of Aerodynamic and EGG Waveform Characteristics
Under Resonant Voice, Accent Method, and Tongue-tip Trills

Yun Kyung Song, B.S., Hyun-Sub Sim, Ph.D.,* Hong-Shik Chei, M.D.**

Department of Otolaryngology, Kangbuk Samsung Hospital, Sungkyunkwan University
College of Medicine, Seoul, Korea
Interdisciplinery Program of Communication Disorders,* The Graduate School,
Ewha Womans University, Seoul, Korea
Department of Otorhinolaryngology, The Institute of Logopedis & Phoniatrics, **
Yonsei University College of Medicine, Seoul, Korea

The current study aimed to establish rationales for using three different voice therapies
{resonant voice, accent method, and tongue-tip trills) by comparing the aerodynamic, and vocal
fold closure characteristics under three therapies.

A total of 8 male under/graduate students(tenors) participated as subjects. In order to
compare aerodynamic characteristics, air flow rates and subglottal pressures were measured
using Phonatory function analyzer under three therapy conditions. The characteristics of vocal
fold closure patterns also were examined by comparing closed quotients(CQ) measured by
Electroglottograph(EGG) under three therapy conditions. However, maximum phonation time
(MPT) was measured under only resonant voice and tongue-tip trills using Aerophone 1. The
results are summarized as follows :

1) CQ, subglottal pressure and MPT decreased significantly under resonant voice as
compared with throat voice, but the air flow rate increased significantly under resonant voice.

2) CQ decreased significantly under accent method as compared with throat voice, but both
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air flow rate and subglottal pressure increased significantly under accent method.
3) Both CQ and MPT decreased significantly under tongue tip trills as compared with throat
voice, but air flow rate and subglottal pressure increased significantly under tongue-tip trills.
Clinical implications of results were discussed in light of differendal effects of three voice

therapies.

KEY WORDS : Voice therapy - Resonant voice - Accent method - Tongue-tip trills.

N =
AA%E dwE o 25 FF A= (vocal tra-
ct)e] EAZ 2 E S (pitch). A= (loudness),
3 (voice quality)e] HIZAAYA ZElE E3hct” &
QAL A3A] 2 d AgdARE $Hg 544
AR veFaln | Fold oAlike] Aot 4 R
g AstAZich? $4AE A 83l o2 E 5
A A5, dEH A5 2EAH A59 P55 (beha-
vioral modification)& #=3He 242 & (voice th-
erapy)’t iot.? SEX 58 F /A Aol 2HE4E
edl, e 258 2439 (faulty vocal beha-
vior)& wAste o] X5 T Wl ¢, o
E s 84 $=(phonosurgery)olt} SFEX] Fof
ek 2ebd X859 7$o|th? Aronson®& g4
55 S40] AAAeR HHH 3, AKElE 879
HEXEE A $FOR BoPlEE B 3

o o

"2k FoJslH L, Ramig V& "SAdAtEe g3
2 7hs8 Aoz WEO}L AAge 2 Qg A
AL Haghrgle A" 1 Bxgx o = 84

S/ 20 WY tioket
SAAHE Y, A4S @ i "3 change)”

=98t AEEE 448E o8 7KL e
v olE 2A BFE | F /AR UE 4 et s
£ #7153 449 & (hyperfunctional voice disor-
der)o2 ol AEA #71%(adducted hyperfunc-
tion)¥ BIH &4 #7]% (nonadducted hyperfunc-
tion) &2 oAl YiE 4 e, 2 UEF d2E A}
o] ¢ 4ol ™o £9 Bo] sgetn, 29 4
$ 2% A BFN ) BRI g ggdee
27153 348 (hypofunctional voice disor-
der) 2.2 o] AulnM] (vocal fold palsy)tt AJthat=

olt

(bowing) 53 o] Aule] Wd= F& ] o
FolA]A] B3l 7-folt,

S5 43 F9AFe] FR o et
A aokd 4 e, Az syt 471 7124
24328 organic voice disorder)d] A%, Rl

ol 3

PP FFPEE B AANES B oA
ZZAo] AA FETE sln, HFE3 2730z Q1%

A8 e 8L o3, 2 U] A9

Zo} A AStEE dr}. & Aol HFo] BEFET
+4A%e] A5, AuZM e Ad AR d@EY
(tonicity) & F7MI71=E3tn, AulnpldM s 4
Zeof wiH] %02 AL3A WASEE k] &3 Yo
5% FES E e A5 €cth? o
2ek f2g Zwte g AR RdE O 7HEC]
EAT=, VP 1 AN AEle SAASe] g
Z BRte] B4 2 8Ale] AE%d gaigitt?

Y oleigt 7 Ee] SAEE A5HY R I
A7) AsiX e, 1 HHES FolA 242 %o] A8
e Addoln AR ARE AA T F Uofof 8
o2 AR B AFES 1 A5 &F(effi-
cacy)*‘:‘i ALt st 97 Bob " olejst A

2 3)554 (behavioral modification)= A3t 4%
%"ﬂ% Avsla, 28 As/HE A4S v 2
HE HoAFo BN —"ézliﬂ #ES WYolete A
#AQ SAE BdFe 98S gk a8y o 7|
< 7P o, Adiet ?—‘: 9 Az oju gt dido] Y
oJUe7te Ak A4 EHe] dte E%I’_ o}
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.29 & Zhzke] $A4 X8 7], ojul g ol
A8 &FE e F gleA] d¥E 5 %l% 2
(rationale) & #1222 A|A3k= 457+ B4 ¥t
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quiReke] ¥zt agn 5% 2 A%, 37[F89 W
8 5 AAska Yok ol e AFES] e
JF# (vocal exercise), 31 -3 718 (yawn-sigh),
AE 719 (accent method)@} Zo] o]n] de] AlE-5
Je SARNE7HE ¥ ol MES S5
o2 A9 4 Slerte drelr] Hel Ae A=
WS U gy olF7ix]e] A T X BV
e glo] A FEHE thFo] gfomz B
O SHAREER, HITWHE A5k,
b A g X 5A Mg A5E et ik &
A Az 7] 48N 2 Ao T2 =7 (instrument)
o T4, A 2254, A EAQ AT FI8E,
B} AW AREA LA4XFS ZAE AT &
JA HAH Y mEir S EE Bt FHEPHQ] Hhy
o2 fEap| Mz, ol 2AATY JARE V)
o2 O 7Y LAY 4l g s A5
& e FAEA) 32 AAIE et Stk BAl6
NEE SPABIEE Mdstn, 1 2838 Eelst
A @ o), o A-AL AN MR o]k e
AT dasi},

A RS 7Y v teksith 2 FellA 243
FBAFEC] FE AMgSe SAAEIIHoREE VYA
A L3171 (confidential voice), T X (resonant
voice), SHIE 7% (accent method), 247155 &4
(vocal function exercise), @l - AW X 57
(LSVT : Lee-Silverman voice treatment), J& 3
2712 239 (digital manipulation)® 31E - gk
718 (yawn-sigh) & &7 (facilitation tech-
nique) 5ol ATt & AFoME 1 TN B T
“3 (resonant voice)# <HIE 7% (accent method) 2
3 thh A 22 7S] 3E E (tonguetip trills)
S e 3|2 it

2o o nE R 12

N

S WS A Bl SANES FA
7171 s ALt Wil 7123 AR, AR

8 (hyperadducted condition)olA= gl WA
(adduction)& ZAAI7)3, FHAHAAH (hypoadd-
ucted condition)ellME WAL F7MAIIE 37}
Q3L o]&4 ez v g3E Fuskeln, Aol
9] 24L& HAistte Ho] 1L B2 AAIHT 3l
o} 99 o] 7oz WAE W X]2(alveolar ridge)
£olek <A (facial plate) F9ldfl TAFAY &8l&

g =4 e, agadEe 459 (focus) 7t
2 ZZ(throat level)dlX] 1 &0 2 o]EH o 35
2% (vocal tension)Z £4 & A dvhx At =
"MIEZY & P& A3 5F A4 (breath sup-
port)7} BT} BA3lEo], AR W20 A
(Bernoulli effect)7t SHEoZN Ao A&
g 53A sta, AE44H (glottic waste : o] ¢A
3] 23]A] R3le] @ 23l Alo] 2 uighe] Al dH) &
ZaA7Ie Hed AR 289 =¥ (glottal mus-
cular effort)S ZAA17)+ E37F ivkz &} ? o8
u o] 71HS AMEEIIE ol A1 5] B AE]
(laryngeal vocal physiology)ol A3-&(readjust-
ment) 3HAE 3k A &3 711 o}A] 43 ofsH
7 Z3ka giok? g o] VS ASPE o A=t
Ao dxe] Qe A9, 398 B AE gslgtks
FZ23, AR B @ F714 Azt AEsbe Al
o] ¢ AojXtke F7e] Z7Zt AAIEHL e ole
U =49 27 gle A 27 3 HE E
e I TRl B A7tE AleldlA
49 (warm up)2& FE A1&E0]L 7ot} ¥ 1
#1} Colton¥} Casper’s && EES A97}e] 44
ol AHEE = 3UE B ol 2 S e 3 Ad
9} 23 (scar) 9} #4715l (hypofunctional vo-
cal fold), =484 48 (presbyphonia)e] | &<
HEANAE W) 2 2AE A& F Az A
E McGowan®2 EZZ 3he B¢t AR3tol B4
AR 3, O QI AuidsE © B3 AE
Rojgta Areict. 2evt olefst F4E& T
ARE AAHA Bt o EHES Ve R
T WY W 2 AEd RS &
sA7e B 7Y shiele 7MdE ASs] Hst
o, agln YAE JE L BATage FHE F
e FUEA, I A TFoE JIEE T
o) g e} AFel s el oigh M A5
17) 94319 A7 AR (Y £ HE EY
2 otz da] AMEHA| e SR EVHoR, EEE
g o) AUHET F71984 He 5408 A
= 7HE AEsln, N gadd g3 SAARE Fo}
B7) 93l A7 tidom AFsiirt.
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3} B7)eletAel el B4S "Shel st vlaste] 7]
sgoTAN, 7 LAAE/ M0l EREY YNBE
449 4 9k 27 ANE 2oz gt

£ A7l A 7 SANEY A Al et
£ A e ATIAEHE 2 2199 g
g e et 2.

1. 3% 99T 2229 4
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1. 99 Oy

aukele] A4 7 SAXE 7IHS A7 A9
w2} sk A ] AsiM e B Al
o] Fgdly] g, B2 Al Ay dFoeR
= 7Fedt ArkE ez st ®v(tenor) 2
TE (part) & IAAZ, S et J4F} 487 o] 3o
g2 Aot 8ol & A< d@xlelt} g@xte] A
4 72Y 9 SAEAE Table 13 29}

2. 917 Y

Aol ARRE =T (instrument)® KAYAR]! EGG
(electroglottograph)¢} Aerophone 1, NagashimaAl
9] Phonatory function analyzer(model PS 77H)°)
ot 28 §3 =& 2] A8l Visi-pitch 1 (KAY)

a) throat voice: ¥ FToM= 2e4itEy 4%
(focus)7t & -r-r(throat level)Ql 2E]2 75446}1:}_
FegA 2g o Bole o F7ke] 73] AR
g glout BAH WA oy HEd 3o} Foizt A
= ot

£ ARSI, AE Al B 2 3= dAFE 99
metronome(Taktell, Piccolo)#} keyboard(KEC Dy-
natone HS-1000)8 A-83l3ct. slE Ed} viwsly]
98 282 KayAke] Sona match programs o4&
slod 71 FARE A E(vocal tract)Z "‘513 /e/
BEo 2 MYl UriAe BF /ol BRgoE 4
Faigitt AE 7ML Largo, Andante, Allegro®
zt w2712 39A7E ol sledl, Kotby 599 &
T2 7|22 3] AT AolE AHE F e Al-
legro W=27]2) 33 BAE AHAAREZ Aelsi%),

2 + 9 Mg w3 BEl e w}
ohd, SIS % W47E 42 & ok mrebA
ARAE 98D SEE RSN 48T Lol o
cmg ¥ aTIME AP Ha

Hohe FHEE
ol 71 Sk &5 AelEa A8E |2 st
WA Visi-pitch [ o] 831, H4& ols S5

AtalA st B A o GRS AES S &#
2xg Fath &A€E%(musical fundamental

frequency table)Z o] &3&ta o]d) 7} J b A
R “Pe} TS Es} 148HzE 74 At
£ DO: 146.83Hz °It}), keyboard®
J& = 7P e EASE (ol
E83WA 1 Lo RE AHL A

by
| ©
i o

Table 1. Age, duration of vocal training, and vocal prob-
lems of subjects

. Duration of vocal Vocal
Subject  Agely”) training(y*) problems
1 24 7 No
2 23 7 No
3 27 7 No
4 22 6 No
5 24 6 No
6 22 7 No
7 24 5 No
8 22 5 No
Mean 235 6.3
SD 1.7 0.9
*  year
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2) 2N & 57

EGGe ARz o] AxA S o]&dl], FAAE
UGS mFol AR AT (electrode) S B3t 77
2] A3H(impedance) s ZIPZZ ekl Aoz A
Fol dejH 7|7t B8l ol Age] Frleta, A
o] 23|H W77} B3 A o] FAadhe A7)AYY
3} 9] 2 vHgo] A |t ??
A E 48 (closed quotient)o]# EGGAA velht
g Folx Are] oj= Fiojd HEH] Se
tE, @ ool o), & gggr]e] AA Ate R
e It B Ao Wde] s A AE
&2 AXz, W2 drie] Ul™e] oF At
713 SolA B EC] Hopdtkn deiA Uct?
AEAAE AA7F Ao FFEA S g F AL F
219 F& AT AL oA R, & 9F &of
M FEZTE HEE UEE AolnR B AFolA
© A 2 AdH S vl el o] 821S
Aot
EE A7 E AR UEe] A7) o], A
Bole A, HE/de] Al Zoll Xkl 2ol
< Y@Ae] A, HA At pAFH s 2o
F9] WHE glold F Ax A A AE"HD
Aot ® a2l B AFd A o8t EAES gt
FEa7] g3l A9 A HEGH e Fol 1,
B3] #gAle] Al £A¢E5S FET. P4
4ollA Aol 250 FEFHN oY A5 HHE
gojuA] ¥, o] & fAH], AEHAE A
7+ et

A2 EGGY A58 @AY AAE 45
3 A E UEASY 8 E B H AL HAlE
ot 2= vE 3 7 dAdRe] sESER 3
H3 vlelAgte] AZle 10omE #AI8L, 48 Z=
R 2ry IS A5 skt
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(2) FAE 71

cFAE Iy FollA Al WA FAQ allegro W2
(2% 23)8 "EiE 572 BolA jol/ o
2 33 wEaQch. @ 5Fo2 o5 24 gde A%

3] EEAZCE #W27]E metronomelE WEAT
(o] : o} e} of o} o} 1 ),

« SHAE 7|9 FolA] Al A DA allegro HE
7122 22DZ 5709 "RAE” (o}> ol > o> 0b> 0}
D)E 338 g

3) APYUYANL B

HAWAAE ST FEd -,
FE3 37 F Hy
3la] 1 AJ7HE EA 3l
Hu & o AA3] Zrdhe Ao
2 gEA glo], AR E A 377 Ale Ag A"
F ok ® 2 Ao e B g HALAGAIE
Hwste] B Al iRl FEE A sted =
o] Huz} &k & HHE 7H ZA dAske
W oz A28t 4= gler 2 Aerophone I ZI}olA
Aol PN FuE HL IVFE JehliE A
AEANZ7]5 : peak flow)S o} B4ge] FHUz
7159 v w71 = SFh.

WA Aerophone N9 vpA=E A48ty MEHY &
HE 33ith gd2 && SolvA 8o, 2e Yo qf
235 A3 FAANZ 5 FARR A2 AA] Fo
AIEE Y. e ZF JEAe] FF S5 2 3
1, 48 A5E BE da] AEE |8 s

o 4o
e
O

ok

g
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oy/2 APz 38 wEsdt
WY /o2 HPeYos 38 W
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(2) HAE 719

« FAE 715 FolA Al §iA DA allegro B2
N(&F 28)E "BaYE IR BolA fol/ Bee
2 33 WHEEGiY @ 350 ok 7 $He B
8] BEAAY W27 metronomelZ LFATH
(el : o} o} of o} o} 1),

« FAE 7Y FolA Al AR DA allegro B2
(&2 28] 57/ "FAE’ (o> o> op>ob >0} 1)
£ 33 WHE3l
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< /o) RS "BaR = A7 38 BRI
cHE EY S HRRAos 33 wEsgt)

.

RG-S dEole gEAEE Wike Aoz,
83 23& HaiMe 718 49 (tracheal pun-
cture) 7 2-& AEA WHo] ARBEARE £ oA
€ HZAFAA BFoAA 71 FAMG 315 e
= A2 2 487 Phonatory function analyzerg A}
&3t |2 stglTh. o] ol FEsIgo] +
A e dele, 9%E TS AR B EEug
7] (pressure transducer)] shutterg &2 2o
T 7IFE AR ARARI R, € oE dEe
HHE 3 sl HEANEE FEeRs Aojgk”
Titze®el &J3ta 59 A= FEILS] 44 Fdl Hl
doke 2oz, A¥EL 7 9 Az WilE
T2 goe ot WP mE A Eaiete] Wsls
Aoz vehhs w4t Zedshs a2 &
dolmz whg4r) ¢isith ¥ Phonatory function
analyzer2 43S ST 4$ dHol 2As=
£t 3715€(air flow rate)o] A FRA =),
ol FFA Eevter 37 9 %& TalFE Aol
o} Titze®oll 28t T71HFES 59 227t A2
75 S7FkR, 53 nFue 7Hd (falsetto)dlA 2
7d8do] golAl7] W, ¢ A 43 uie} o] B
AFAME SRS REREE 74 o8 23
skt

HA Phonatory function analyzer®] vl=322 &
data MEY #4918 A AARY A Ao wat
B3 A, e E HAo] FAHB(EESY A%
o EE5¢o] gATER) BT shutterS &2
IS &4 stedl, o 7S ARl B &
& Y AlA Zx] Ta adE 4218 AL Y
o e 7 A A $EEER ST, &
2 e B% ThE ARE FXI5HA st

< B2 ol/E s S E o] RXEW
HAH719] shutter® B8 FAA712 B4t
< I LA fol/2 BAE Qb BAo] SRl
B B9 shutterS B8 FAA71 2 A 81T

o
o

(2) FHE 7Y

< AE 71 Sl Al A dAQ allegro #HE
(27 23)2 "4y 8 /2 B /o}/ Bgo
gt wig] 5HA Jol/2 ARl B o ¢
gy shutterg® ¥8 FAA7|2 BHsI9T
-27] metronomel & W31 33 wHEElg )

« HIE 719 FolA A AR FAC allegro WE
7N(&F 282 57 "FAE" (o> o> of >0k >0l 1)
g /ol/ BEo2 WA3Igtt. w3 sdA jol/5 A%
sto] G wf gl shutter® 2 PAA
7lm 439tk WE7]E metronomel® BT

33] WHESiT

(3 3E EY

o/o/ BgS "BAE R TSt e WAol
AW A9 shutter® 8 AAAI| 1 &
A}, o] S 38 WHESTh

< HE BEY S fAGT e w4ol fxEw
A=A shutterE &3] FAA7) 2 B4 AT
o] & 33) sl

3. 24 %Y
7t =78 AMEsl] ZARE AZEE 3 Fol EGGO
e 84 & (closed quotient)E, Aerophone I
A& AL AZHmaximum phonation time)2,
Phonatory function analyzercliAl& A28kt (sub-
o =

glottal pressure)d 271F&(air flow rate)S 54
o2 ZMeisih Al 7EA A8 7Y B4l o] &

N

VL BF A83te HE 71 £4 Al H%
Aol o] g7l WRe] A st tlAl Aero-

phone TolX HNE7[F(peak flow)E FFHESIT}
SAS Z21(Windows v6.12)d) 4 8] 24 EAHPY
¢l Wilcoxon signed rank test® o83} z} 2495
B 2189}, Bg o|F EAly 2& A4 Aw
£ H|wste] B3t

i

1

.5 I

g LT Jol/ek "BAE” fol/S vlmsle) B 2
I AEHAEH, SUNFE, AR FAAAIH
1o} 27 Fref gt 2fol g B H(Table 2, 3).

- 151 -



Table 2. Comparisons of throat voice and resonant voice Z} a9 vl AAE AW RH AEHd e A5
(closed quonent. and air flovs'/ rate) 87 5= iﬁ] o] W& TR WAo] o e 74
Closed quotient(%)  Air flow rate(ml/sec) 22 ugn 371789 A% JuG 2= Bage
Subject  Throat Resonant Throat  Resonant == - o TmAT =T e
voice voice voice voice Hjg) 31 o] U & FAE BAY. & A EIY
1 55.9 496 83 150 o AS A AR zlolw glovt HhA BEt &
2 49.2 474 142 156 Agld Hlg] 39 2Ao] o Be FXE Hen, HF
3 528 468 85 244 W Al @A 28 AT Tl Baeld vls) 29
4 46.2 44.7 83 163
o] #tct,
5 50.4 443 50 118 C 3w wge] Ba W18l A S Al ALE
e wa a1 1 2 ol 3% Wio] B Hal HiA% A 42
7 469 400 72 152 A&ol s, F7qFAoRE ZI)FE 7}
8 46.9 43.0 147 164 o AEatst 2 FALATY AaE vERrd Aol
Mean 49.8 45.1 99.5 1733 = JHde) dxlsk=s Ajolt) EAige Zu A4
sD 33 2.9 363 44.5 w2 EGGS}, Phonatory function analyzer®] A%
P <001 <001 £ Fig. 1. 29 214,
Table 3. Comparisons of throat voice and resonant voice 2, OMIE T|Y Yy 2429 HR
(subglottal pressure and maximum phonation W
ime P %E I fol/st BaT Jo/E vlmste] 2
Subgiottal pressure  Maximum phonation An HEHHES 371578, AR, Au50)R/
Subject — (mmH;O) Th ume(s;d lo} BF fol3 A}o]E BQTHTable 4, 5).
roat esonant roat esonant
= Ay Jo o °
voice voice voice voice 7 89 Ha Z3E AR v e 737‘
1 86 72 305 143 2 FAE B2l JAA 45 A3, TH B57} &
2 92 59 . 233 23.4 2o vla HAE 7Y W) ¥ e HHES ES&
3 80 67 20.8 1.0 7 371889 AL 0HA 2E Eiald v)a) oAl
4 52 46 17.5 16.0 E 7] 2io] § & £X2 BYTh ® ABsigle]
5 48 46 27.6 16.9
A5 Axo] xjol= gle 2} 57 B4l H
6 65 63 20.0 13.7 _°‘: ZZ’]EJ }Li ‘Jr:j:ﬂ t ‘T} Ea] I =
) o s 3o gee S OME DY WAl o w9, Asols M
8 31 26 14.1 12.0 M GAE 7Y BAo) Edeld HE ¥ & 3
Mean 64.8 54.5 23.9 16.6 £ Bgr}
SD 20.7 147 7.5 5.3 ol MIE 7Y Wio] Bl uls] JEHHAE
p <0.01 <0.01 o] ZAasti TR 3758T AEEQL
1.10 sec 51.27% 11547  Hz> 1.31 sec 46.22% 117.92  Hz>
b4 M
E E
< <
3 =
i 1.10 Time(sec) 1.12 i 1.31 Time(sec) 1.33

Fig. 1. Comparisons of closed quotients(CQ) between under throat voice(left) and under resonant voice(right) in Elec-
troglottograph. The graphs show that CQ was shorter under resonant voice but the amplitude was greater under
throat voice.
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900 BRI
?88 }\/\-—“——‘\_ 148ml/sec
100 L33
100 64mmH,0
30 [‘ 1
0 1 2 3 4
900/ 1R
3 88:(\—.——‘,.—\4 [VR—— 191ml/sec
300 R
199 rr\ 59mmH,0
0 1 2 3 4

Fig. 2. Comparisons of air flow rate(the upper part) and
subglottal pressure(the lower part) between under
throat voice(the first graph) and under resonant
voice(the second graph) in Phonatory function an-
alyzer. The graphs show that air flow rate was
greater and subglottal pressure was lower under
resonant voice.

Table 4. Comparisons of throat voice and accent me-

o] F/teEehs 7Hdel dxjghe dFoltt. Eaw]s
HE 71y LA wE EGGE Phonatory func-
tion analyzer®] 23= Fig. 3, 49 2t}

3. %2 EE uyl 5289 Hu

HE 2 H Bae /o/E vwstd & 2% A4
FHAAET TVIFE, BTG HALEA Sl
25 fo3 AolE EAH(Table 6, 7).

Zr 8 HudAs AW EE, JEHA e
SgA 7 vlaA n2A 2 v HE
oM o @2 HeE B, $71Fe
AP BF Eied vjg) HE EY BN 7 &
2 FAE Bt £ AEsIske Avx 934 2
7} Zaeje] Hj3) HE EY TN o] 5& 4HE

BRI, HALPANNM = AP mF g EY T

A%
EY
3%

Table 5. Comparisons of throat voice and accent me-
thod(subglottal pressure and peak flow)

thod(closed quotient and air flow rate) Subglottal pressure Peak flow
Closed quotient(%)  Air flow rate(mi/sec) Subject (mmH,0) {ml/sec)
Subject Throat Accent Throat Accent Throat Accent Throat Accent
voice method voice method voice method voice method
1 53.9 52.0 83 201 1 72 114 254 371
2 46.2 444 122 126 2 49 107 156 381
3 51.3 51.0 94 156 3 68 124 144 425
4 463 46.3 115 246 4 60 128 208 478
5 51.1 48.2 73 105 5 41 70 198 831
6 50.6 47.1 105 315 6 49 78 312 883
7 442 43.1 74 125 7 45 58 242 497
8 46.8 41.2 114 203 8 49 106 180 441
Mean 48.8 46.7 97.5 184.6 Mean 54.1 98.1 211.8 538.4
SD 34 3.7 19.3 71.2 SD 11.2 26.1 55.6 201.7
p <£0.05 <0.01 p £0.01 <0.01
¥2.16 sec  52.12% 11792  Hz> y 029 sec  50.58% 116.01  Hz>
A I
a g
£ £
2.16 Time(sec) 2.18 0.29 Time(sec) 0.31

Fig. 3. Comparisons of closed quotients(CQ) between under throat voice(left) and under accent method(right) in Elec-
troglottograph. The graphs show that CQ was shorter under accent method but the amplitude was greater under ac-

cent method.

- 153 -



990 R
100 85ml/sec
NAN M,
300 FEE
100 46mmH,0
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Fig. 4. Comparisons of air flow rate(the upper part) and

subglottal pressure(the lower part) between under
throat voice(the first graph) and under accent
method(the second graph) in Phonatory function
analyzer. The graphs show that both air flow rate
and subglottal pressure were greater under accent
method.

‘go] Bagld vlg] o] @ & B},

ol ¥ EY WYo] Eigd] vla] AHEAl 4
o d o] Zadtn, FVNF9gHoR U|FeY A
Fate] 571 2 A AAE VR Ao
ghe 7Hdel dAske ddtolt. Ha29 HE EY
BAJol wkE EGGS Phonatory function analyzer
9] As}e Fig. 5, 69 2t}

a z

B d7e 28R F851 AHH A oAU,
ZidiEezl & 71y A€ AdEeta, 2 AR7eR
B sto], 2 w3t vehvke ddd S 3719
gl ANS AMEn, 1 5A4E 7edesEn 7t

Table 7. Comparisons of throat voice and tongue-tip
trills(subglottal pressure and maximum pho-

Table 6. Comparisons of throat voice and tongue-tip nation time)
trills(closed quotient and air flow rate) Subglottal pressure  Maximum phonation
Closed quotient(%)  Air flow rate{mi/sec) Subject (mmH,0) time(sec)
Subject Throat Tongue-ip Throat Tongue-tip Throat Tongue-tip Throat Tongue-tip
voice trills voice trills voice trills voice trills
1 56.3 48.6 95 380 1 74 199 26.4 12.8
2 48.9 41.6 61 196 2 59 166 253 11.7
3 559 -48.7 123 303 3 64 182 18.1 93
4 46.8 37.2 125 382 4 40 167 17.8 7.6
5 47.2 40.3 63 221 5 64 152 21.0 9.7
6 50.1 34.8 79 403 6 39 132 16.5 6.3
7 46.4 41.0 61 201 7 56 93 343 19.3
8 48.1 419 123 255 8 31 130 14.1 1.8
Mean 50.0 41.8 913 292.6 Mean 534 152.6 21.7 1.1
SD 4.0 4.9 29.2 86.4 SD 15.0 336 6.6 4.0
p <0.01 <0.01 p <0.01 <0.01
2.53 sec  55.26% 11710 Hz> 2,02 sec  49.40% 11820 Hz>
3 o
3 ]
2 2
E E
< <
4 ¥
o o~
o o
2.53 Time(sec) 2.55 2.01 Time(sec) 2.03

Fig. 5. Comparisons of closed quotients(CQ) between under throat voice(left) and under tongue-tip trills(right) in Elec-
troglottograph. The graphs show that CQ was shorter under tongue-tip trills but the amplitude was greater under

tongue-tip trills.
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3001 L.
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il
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200 WS
160] /“—'\“J \ fA/ \ 365mlfsec
{
300 ] FRE
'90] { _\ 185mmH,0

0 1 2 3 4

Fig. 6. Comparisons of air flow rate(the upper part) and
subglottal pressure(the lower part) between under
throat voice(the first graph) and under tongue-tip
trilisthe second graph) in Phonatory function an-
alyzer. The graphs show that both air flow rate
and subglottal pressure were greater under tongue-
tip trills.
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(throat leveDdll A &3 Foz FolA igo]
o 58] %5 (sinus)Z} #2244 E 387 (resonator) &
Z AMRsle] A% wr|dA BAske Lot T
3 Zof go| FolxR] gethe M, YA FEA
& Fojithe Mol 2 5AUd|, o §o] FoA|A)
et o) ¥ 979 A #Yo] He AR
ARG B Al Fofl Fo] FoA]A] Ferhe A
A= A AA e o) WA Eojrks Fol o] = A
2% uishe Aolx, ol T AEAHES RE T
Jtte AL oudt} & EGG 33 4 & F719 A
9] FEFA|7ho] FOE = Uthe A& ov|shke Ao
t}. Verdolini 590 w2 39 Ao HEdd4&
< P& Fol A4=3 54 (pressed voice)Fhe Fol
ol 7k A9, A/dE4(normal voice)olvt 7145
(breathy sound) #4< A we] JEHHe] 5
Ao 8 AolE HolA] gt 3t E Kitz-
ing & 249 A1ZhiRle)] wE JEH e vn
Aol A, Zet HEe] B A FH(hard attack) o] B3}
712 go2 WA & (breathy attack)S & o, o
2 371588 vt AR old wekA
3 WA o] AR &S 717l Boizt 2R 7]
A& HA 5 fAsita e B, 2 Aol &
Aot 39 B HEAHE] ¥ 5oz <l
alo, Fujd ez 7177 FRves 7137t Eolua,
o] Ao] 3717-&9 7l 4TS VS T Uk
AZtET}, 53] & dyoAe 39 2 A8E =
Ho 2 g Aol nR, Biele 2 Auldls &
Aol AR Bod A4Ygn B FE Qg Ao
ok g Aol g Ale] FHE Al €, AFE
At AAAY stoll 2ele} A= =8 A FAI8
HA FHE 28 E AES] HaMe, 4UE 2o
o o]&AlF)x, A FAFAANTL 73 & Aol
t}h Z 7)453 FARE Ao FEE veRd S5
o glAE Ao, 12 sl F/ME VIRES U
ERIIS Aoz AR, g o]9 Zo] AR TS
ZA5R] gtthd, oprte] w# agjeh 2o wi¢-
SZHE 2 A= o] JElRS FolH, o)A
HAS AS 29 AE9d 258 2A AX5 B
2|9} nad FE ¢gAE Aot}

2 Kotby 570l <3l 4&& Fatd Sejve
€ 71F 501 BE AL & AEsdT #EA9
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Azt of sk, tjzA oz B Ao B2 37
FET A 2 AdEsiste] vehet ol3d B 4
7] Aol it AL, oputx EA Y (glottal re-
sistance) #Hstd Pzleiol & Aoz AZC)
% 39 P AA 7} 2= ol H(relaxation)d] 544,
WA A ZAA7E e A3 (resistance) ] E01E
Q& Aol AZHET Titze®ol whzwl JEsighe
B3 FEH, AEXY Fo= AlH e, 54
o vl ol AEHAAER 8 EvdeE 7R
o] ke 71 & AT, At AR Bolrke
2739 A2 o) AL Folsx, 37)F9 57}
Bk AdiA e e vFel o add, o 5 el F
2 238 yold & gl& Ao] old7t 58 B8
71 A AzEior & Ao A A< (phona-
tory threshold level)S19] Titze, ® Wad Huls
7] 5 (peak flow)$}, A EFH & (closed quotient), 4
FHEET & (speed quotient)S BT WA Ix|43
#dgo] glen, 53] A571FH L (ung pres-
sure) H#3ks #Algkn It} of7|A SN Y
< S AlFtehet a3 Fho HYgS ke,
FES AL vt F ¢ 2L HYeME B} g2
HANZ7IF(F 2~3)E veRtE Holth® ol
‘dot7Fee] Adul(source)9t %7 (resonator) Ale]
of AA3 7|7FE A= JEA I (glottal resis-
tance)ol A-g3ch=s AL W Aeg B AT
AP Adtee gulele] Ha dele B4
(throat voice)7} 2318 B3 &3] AMB3A] Y=
wxulol . FHE WAHA AR <sg 7l WE
o, oJ&d Wiz LAl fE o mgo] ofdAl
T BhgloMEc e JEsgtes e 3|FS
A 2 = UL 7HeAE S| EA g
X Kitzing 579 A7 A28} 2o, JEaiste] Hof
T 3% HEe] $A4 A2 hard attack)el H3) 714
o2 A2 breathy attack)S & @, o £
I7)FEE VeidE Fe 39 B9 37]FE0
9 g2 & A7 A} dA|ctn & 5 goh
azu 9714 o ZA7F X" 4 e, HE
A0 o] gL 12T T WY RHoEE
An AEAYD ool THE Ak 3t 12i7] K3
AMe AEAAEE wo)7] Y8l ZulE A-s] 2
Do, & JEHEEZAE 24 sk ul-g(harmon-

ics)e] oz AE HslA sjokeitta 39t
Jin & FoE 371984 A (371587 A
s3] F)7F A3, AEHE Ao Bxr) 45
8¢ Aol %7 Wi, Fulvhuy E9 SelA
AEEA] & o|fE 249 E&Ado] Hojzittn
2 3t 28w & A7) AARXY, AR ¢
S AR E, Jeln AFes g2 3U|RES E
ol WAL AANAeA K3 AElEa Foskerl?
Verdolini 5% ojatd 3% 24L& 433 =9
BESYE A P W, JEAlY FHS
ST SUE =Y F dvkz sk, 5499 A
A& Sl dhdolety gt & 3 YL &
29] F&Aol ¢ & Wgolghs Aot} o]
Fol 7 & A7 AE B, B Ad7s 4¥de
B S ARE A A ARddeT 1R,
a3 EsIshE $ES Ao, gR9 AEIYE
FABH Z=E AHE Ade tE7] did] 234
QI H|rb o3, B3 "EAE] o v T o
BEHHEC] Rz st} JEe] AUAA A 2
Aok A4 FE= glg Aot ZrF8e] & A
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B olghe BT HAARe] Ao wet AiAAE
2ol o|gA7|a W ete], kA A A3 vel o] v
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o] 2%E S 2&4H AP d¥NA B A
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T4 2 5 e AR

Zole.

Al olvlg etk 742
=

29| ou|g 7Hga & § 9l

2. M E ) Wy

E 71 WL BN SF 723, GHET} F
ozl dendd 2o o] 78 7o R, i
< B3 243 A A (breath support), €53 &
Aol glo|w | A3k ¥4 w3 (phonatory effort)2] &
Sol 7heeizithe S 4oz stu It ok
B A2 AE 7Y B ES o] 83 A4S
Efojgl oz W& sk o] 7H F8%H, uiE o]
o] 7HdelA <&t vhe} 22 AF ARy} oA
g Ao ARG, 3Fo] Z8tAl A4 (support)E
the AL & A ESISIeE HA& Jrhe Bo] FHR
2, A7 A o] 7|2 I o BAERY ¥
2 AE3Igte] W Aol o] 2RI «HA A 1%
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2 B F UE Aot} & 57180 Z7IE oA
Eol7ke P2 AudeE 3k & s A, 2
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QA AEHH L] Eagd HlE EolA Yool A
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£ E¥ e F /iR 3E 29U (source) S ZEx
Utk F5 3Eo] AU, o] E& & 37159
FTEE W wEo T NiXLE T8tz e
32 ot mEby 3 o ojigR] Algo] X $-%)
A HA 2 Zo] &5 F A& 9n) ghed ole
AdRE, & 95 AN HE EEE A%
7] daiXE AR AMge T3S 2 fASoF g
@i, Bt ek ARSI R e 7| HE Rk
& QAR or]oflA] HE EFo] Al f-E3
oulE & & g, H¥ AijdA HRo] Edo]
ZBolXA &a AAEHEA HIE 7] HaMe B
e A 2o ARSI SU1F-E0) Jlojo vt
T & 371FEC U3 22X dduld e AdE
o= ofshd 4 glo], Bield via] AEoldE&e]
A7F JERES Fo)3, 7% 4E I 37| R WAl
H7] fjBo] 2F EZag Rt 84 &L AL
< VEhA H3E Aoz AR,

3 JE EY PN E AE 7|H DA opit
7HZ EGG 8-S 29 H| 2 3 F7]904 Aoyl A
Z5 AlZto] AA|Ee HIELS BAelHn vexlas
a 377 B 52 Ae & F = (Fig. b), ole
UA HE 71 mEoA AAHE nhe} o] ekn
BE 572 QI3 W 2yo] Axte] FUlE, FulFEo]
WAl o]RojA e ¢3to] g A5 F+ A dE

L& S YT BU1HE, o2 W2 o] &
] FU=E % 97 Bt TEold Fo)y] wiid
3 HE Edo] P37 B ENA TR A AA
o BgE /ML = e AR A FEE 5 9
A A& Aoz AAAD. T FAU 73 (stiffness) ol
AE Afox wtEFor EYS AgdH B §<
FRAFL S F YA =T Aoz YA BER E
Yo el e dukkle EF fA & 98 35S
n2A Zujsle] AHEshe Bo] vlgdtel EY A <]
Ffo] YA &L F Jdn, Be a0 g Bog B
o Zg 1AL # A2 ELL & £% Y2 Aot
wely AJeirtg e & B dTe EY ¥4 A
FHE u2 diisiA)ed T2t dAE Age 29
o 1F Y82 {E EY WAo] B vlg g
HoZ o4 uAoz @ JEHH &S Holn,
A B AEsIgT 3U|FeE dEgle AR
TS FEsH stoz Juiage] Aslkel A gl

T2o] He dgHely 5F Ay Az F&
dgol 2 F U Rolgke F4E 2 & 5 Sle
AREA w7} glcka & 4 gl-& Blojch

olghe g MIE 7Y g dE EY I49
AU E FI 37198 §AS vweiEE, T ot
A 7P BF 3I)FE0] ek AeHd o] Ag
He 22 5490] JErdS & & ik e A
1 Aol dXE Agkw mh3 Ede] zlolg m
gtod, o]59] W7l EL A2 tharta Bolof & A
olt}, 8% AL, L EY YA E B A
% 2ol &3 (constriction)o] A71X|gt, FAE 7Y
< A & Xt gFol AVIER, TG F
71889 §Ao] Wl tE Rolgke Aot Al &
3 e EY A9 A et Al F X ¢Eol
A71BR 7157E o] F X& Ao} 3y wlEe] &
A Z3etA EEoF & "aUl iAE Aelx, dAE 7]
o] B2 B& i Al 3FOE FARHE: =
Aeol7] o] AdE A 7157t €1 & 4A
AVAA HE Ze] 1 zpel]] Felth, A F 714 7]
HE BN 23 22 §A4E Belrst 1 7St
ME g27] i Ed, NEHE JdT Ade olgdt
AL Z ae3todol & Aoz ALY,

B A7 dAS vk 2ok -4 A A vt
Zo] Z+ 8<Qlo] FAlo] MEH == AEe] o]
ol 89l ARAE Azl TVt wEe
Aol la, T AlZHAQl AR E BHIIHA, B B
F % A~EZHAF(stroboscope) @ 2L 2 FFH
A 23U AR TS A won gL AR5
7F olv7] W B, @AM 2 AETte s Ax
o FES AS 7Fsel Atk Ert opy} Adie} &
2] BRAE AFAAE & 5 3, Hh DMz d
Helz) o HAGTES 2t e AWHES g
2 7] Wi duilEe] tiideld S Wiyt 4%
ZA7E gl g W 2o Auprt vedlee BAS E
7t gtk wEkd go B9 AFME thi AlZho]
AR gE SAXNEIHE AH A7 guloA
old E4& HolsA], e S8R A5 AF A,
o] WA A oE zlo|7} YEAE HE A= F
v E2E A7 2 Aozt AAEn. & 74F AFUT
o] B7}o] o]RoHthH o8] 9Q1S o] HEH
ste], 43 W3kl WA S B A48 dTrEEs
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