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RV : Residual Volume ; #+7] &,
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aerodynamic power (watts)

— 4mr (r = 0.3m) X sound intensity (watts per squaremeter)
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phase) 9] Zole n (%) E =3t}

@ F712 F394 W5 & (itter) @ o] A JNE F7] (T #o]o A
] %S (absolute jitter) S HA £ 59 7|8 F7)o HFoE
2 Ty A5HA Al AT Al AIRE SHolA FU)E Aol W

T T f@e] AdFE N F71Ad A Eol dojds vy

1 N—1
1 2 L~ L(i+1)]
jitter [ %] = 110 - x 100
—~ >, 7o (i)
N2,
@ F713 AE WE & (shimmer) © o] & F7] A (Py) Aole] AThAZ
T Ad WEEL AA A% PFow Y WELER Tev A543 Ay

;N
N1 [Py — Py(i+1)|
shimmer %] = ZTO - X 100
Wigopo@)

@ #e o 8 &) (noise—to—harmonic ratio, NHR) : & A5 o|A 70~4,500 Hz
99 & AR A thE 1,500~4,500 Hz B9 Fg& AR oA 9
H &2 Yelgy, dubdg oz BT FAdite

Ht.

¥
=
il
o,
N
N
ol
ol
rr
=
>~
>
ofo
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@A A H o WHE(relative average perturbation, RAP) : 2%9 3 F7]

dol el Mo &&= WMol Aol el FehA oz Frish= Wit

N1P1+P+BH

N—2 Z'

— P |
RAP=

1 N
P

® 7123394 W% (fundamental frequency variation, vFQ) : ¢1d3] J=

F71%ke] A BF5o) Wolo] Y EFVAE AU HOE R FTh

@ &4 7% W% (peak amplitude variation, vAm) : Q&3] Y= F717+9

w4 = Wolo dg FFAAE AR HoFEH.

® soft phonation index(SPI) : 70~1,600Hz A}ole] A F 3o EAst= i
o] 4 #] (harmonic energy) ¢} 1,600~4,500Hz Alole] mF o] EAst= Hj
oY A7kl ¥&& HoFT),

oo

o
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O A=A ojAd e A% (grade, G)

1AY &

£

= A

bl A7 =

ol 93

2

t:yl_

Do) 2t

®@ z%4 (rough, R)
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Aguu ., A=, g AT 7t ARuAEy 55 9 uyg =4
= Hwsty] 9 2 A5 A7 EAE o 2o

Al

Sy

Z_]:Oﬂ,

—
=)

L ABYAE BB BANA T EF W5 BT Aok e

(1) FVC #tol7F =712
(2) FEV; z}ol7F =712
(3) FEVI/EVC Aol 7b 9li=7b2

N
ol

Aesta Al A T ws

il
lo,
ol
M
N
o
N
N
3o
\r
N
~
~D

(1) =% Aol7k =712
(2) MFR #}o]7} 9l=7}2
(3) Psub zto]7} 9l&=7}?
(4) PQ zFo]7F =712
(5) VE zto]7} 9l =712

3. /oH/me A% A MPTAolsh WAl £3ata 549 2ol7h AE7}?
(1) MPT el #to]7b Qi=7}?

(2) Jitter, shimmer, 2832 NHR z}o]7} ¢ =717

(3) RAP, vFO, vAm, 28] a2 SPI A}o]7} =717
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4. w7 HAA AEHEFE R SFHH 549 Aol7t A=Y
(1) BT 23, I04E 22, 291 FaATHEFE 2ot de=71?
(2) Jitter9} shimmer x}o]7} Q=717
B) w7 FAlA TF] g 2 e AR 2ol 7b =T
5. R dAdAA dHE Aeudade] Aol7h h=h
(1) NPGA #o]7} =712
(2) NBO #}e]7F 9 =712
(3) GOR #}o]7} Q=712
(4) GCR ol 7} gl=7}?
(5) SQ Aol7h =7}

6. 3A4A HAAsE FFHA SR Bl FRVAT Qe

7. FRcERR sz Al @ 2R FAA Aot B
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A ] A 7121, PC—based spirometer (microQuark, Cosmed.)

71 A ol
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]

3z

ool we} 3 sk

ban, A oekel s Ao

=0 glzxg
= = ‘ﬂ"il_o

EEER]

e

A AT
TEEE @ A4 BATe 44 9 9¥E W% ¢ (requency matching) A7)

s

beloh,

9

208 gew A4

91

http://www.nationalasthma.org.au

3)x=EA #H & (forced vital capacity, FVC) 70%
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(1) # 2 Z(vital capacity)

MicroQuark (¥ 5)& o] g3to] w84 #H &% (forced vital capacity, FVC),
|

d#Fo] g v (1 second forced expiratory volume/forced vital capacity, FEV/FVC)

A=)

127+ =84 F7]%(1 second forced expiratory volume, FEV)), 1%7F =84

il
e
ox
ol
ol
38

Ul gATE EuhE A AMGA BAE BE U F ouhgav g
B, B AR fUHA HES WFE G318 AT Solv
9 Wl s A 5L F F, ooAE vl WA F7)

1
of #78 Avd wol Solnd thg AU WME Sz A% @ A ]

19 5. microQuark® (Italy Cosmed)®] %%
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== o) [5b] 2,
Forced Vital Capacity Info N |2 rameter UM Pred. TEST#1 %Pred. TEST#Z %Pred. TEST#3 %Pre
— TEST #1 - 2006-08-30

st FWC Ihtps) 3.47 3.77 1l05.6 3.77 105.6 3.77 105.6
Lo I{htp=) 3.47 3.75 10&8.0 3.77 105.6 3.63 104.4
£l I{htps) 3.01 .08 10z.3 .03 lo0.6 Z.98 95,7
33 Iisec &.88 674 98.1 G.74 os.2 &6.69 o7.5
=V Iihtp=s) F.74 .74 99,9
F Ifsec 4.54 4.71 3.86
EVFVC% % 82.8 BzZ.zZ 9.2 s0.4 97.1 8Z.1 99,1
EVEBIFVC% % 99.0
EVIIFEVEYS % 8l.2
FF25-7a% lisec 3.84 3.08 Ta.T Z2.84 74a.0 Z.95 TE.9
EFT5% Fsec &.02 5.18 86.0 L.08 54.4 5.14 B5.3
EF50% Ifzec 4.33 4.00 Qz2.3 3.86 9.2 3.67 G4.7
EF25% fsec Z2.00 1.33 66,4 1.25 82,7 1.35 877
ET100% sec 5.4 6.0 5.6
4 i »

For Help, press F1

#M Az |[E-PFT Suite - fae ..

|2l]l]E*[IB*3I] - jae ok KIM

a2 e =

AL == 401

a9
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(2) MPT (Maximum Phonation Time, MPT)
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(3 #7934 HA

Phonatory function analyzer(1® 7)9] wl9$-2925 o &1 o 2%
F /o) FE 2 AL F IRAA MEE v HFEE7 RS, F4dB), A7
stk Al

¥ 7. Phonatory function analyzerZ o] &
(Nagashima Ltd. Model PS 77H, Tokyo, Japan)
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. A %W A 93 (glottal area wave form) o B FA 2 A

Kay Imaging process system< o] &3le] g ¥ oA F7] 5o yARES
H 40719 AAsHAA At mEl AT WAool AExE AF FAHEHSIA

o adE AERAe H8% duit $F sERpsmse) dzdA Uy

4 2o ot webd A AQFGRANA AUEIAA] AYE FA%

A Abg 7] %3k (internal reference point, membranous vocal fold length ; MVFL)

o
i~
=)

S s AFoeR Yol EF3}(normalize) sttt o2 A FF3Hd

13 8. glottal gap area®t AjZo] =4
T @ tip of the vocal process, MVFL : membranous vocal fold length, A : anterior commissure,
GGA : glottal gap area
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1994) (=21 F 99 = (W&, 4EF %, Ad H2 FA¥H, vocal

fold edge, #=, A% 3%, WNFstA ¥ i, phase closure, HHA) =

Ak WAREE 64 AR(I 0, 1 1, B30 2, A 3, A9 gE
4, Qe DR BAAY FEe AF BA G vk B4 b 24 o
Aozt iz WA AF AWAE dw 24d 4 2AY PAAEF AE9R

ELo tha &3FEA L MDVP(multi—dimensional voice program, Kay,
USA)& ol &3ttt =83 AdddA 1447 & AAE AT A, g3
npol A 9ke] AYE ¢F Scm "ozl AEjell A Tk zoloh AV HieE B
= /oHE 4zt AE& TS st A AR TR o g )
Ast7] Yot Ay Zeo 500msecE A FIrolA A9, Ed 97 3

Ao Ao &8s} = 9= Lx Speech Studio(z@ 9)

3
i)
>~

=
g,
N

N,

o,

Sl

=k

of
1,
>

Rl
i

Fdol #e AEE FA dA "ok Lx Speech Studioo] “5H #¢7] 2

822 SPEAD(Speech Pattern Element Acquisition and Display) Z 218 0 &

BAs G Y., Reo oA 77 500msol A 7] 2334 (f0), jitter, shimmer, NHR,
Ein

% (relative average perturbation, RAP), 7|EF 34 %% (fundamental

_3‘]_



frequency variation, vF0), ¢4 4% W% (peak amplitude variation, vAm), $ = e]-$&

Faoh, 589 EdS  Quantitative

ofs

Wy 24 (soft phonation index, SPD)E& #A4

|

\

AnalysisE 3}¢] H 77| 2534522 (DFX mean), FFSAZEE X (DAX mean), 3 74
£ ¥ (DQx mean), F3}FEFHAA (CFx), FEETFHA (CAX)S EA 890 w3

&
ZZade ATE Z2AXNESY BIE Fd CFxGd4 F2AAd 3 2xn)9

N

— TFT Soecham |

T % M\MUM\NM
I}
i

FodpaFl  WMTema b So Vo s Vils R Valoe M Ve

Bar| ABNG | [Nsseensudio 1. ShicHP v

C | PITHOE | e e s e e

»
L=
=
F-Y
[ &
=
w
-
o

a3 9. A: Lx Speech Studio(Laryngograph Ltd, UK) ¢ ®<; B: Lx Speech Studio

2 =A% speech ¥ EGGH g9 93

_11)1'
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3) 3428 7}

NP7t 7FS B9S 9= %9k Lx Speech Studio el g3

S
H 299 Aoz A7E GRBAS scale &5%& o] §3te] FaHo=z H AT}
GRBAS scaled] #7713 =+ 434 A= (A4
AE VIR 0599 HAE &ty HrhAe HFES H
=
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w
off
N
M
X

" 22 g EAREALS  Statistical Packages for  Social

Science (version 12.0, SPSS Inc., 2001) & o] &3t9dt. Aoo] BE 3375,

Aewd, 24 J%e U@ 89 wese Fwgn 17 BAE a2
4 wasol dale] 2ol EA4EA (ne-way ANOVA)E o4& 0.052

AAst A ololM T (Tukey) HAE A &ste] 0.05fFFFelA ALF HA

(1

Astirh EE gus A9 BAT 4

ol

(post—hoc comparison analysis) <
FE9 Wit zolE Feotstazt thE A4 (multiple
regression) & AAStATh o] W Huro] A4, Auviulwt, AUFSaed Al

Adolmg ANLE 7]%F Fo(reference category) &= 3} o]
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£ 1. 9939 a9w, 4 Auy 54
ok F(n=29) o] (n=32)
WL e Aeehil AdTEe R el FE =
A (n=10) (n=9) (n=10) (n=10) (n=11) (n=11)
20~29" 2(20.0) 1(11.1) 4(40.0) 1(10.0) 1(9.1) 1(9.0)
30~39" 3(30.0) 1(11.1) 3(30.0) 2(20.0) 109.1) 4(36.4)
40~49" 4(40.0) 6(66.7) 1(10.0) 2(20.0) 4(36.4) 4(36.4)
50~59 " 0(0.0) 0(0.0) 1(10.0) 4(40.0) 5(45.4) 2(18.2)
60~69" 1(10.0) 1(11.1) 1(10.0) 1(10.0) 0(0.0) 0(0.0)
SEIGIN 39.8°12.0  43.8+11.7 36.5514.0 42.5+11.2 46.5+10.3 41.8412.8
’\J%ﬂcm)ﬂf 172.6%+5.2 169.4+6.4 169.5%t4.8 158.7+5.3 158.6%+4.7 157.4%+4.5
A= (kg) T 66.8£7.3 72.4*£11.6 67.0£8.6 57.7+7.5 56.7%+5.8 52.5%£5.6
R 23.6%9.4 182.5+87.9 29.4%10.3 164.5+55.3
s ig)
P ygtEFaz
A7k 1wz & A3 731
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d, B S, 2 B RS o FTI

HEAe] Ane (R 2)9 2

-
<
a
lo
o,
&Y
flo
2
>
>
Sy

T 3102 2 A4

FAHOZ fol@ A

1. FEV,

FEV,9 %3 & 44

JAT 2.7 0, Akl 280, AUTEE 2.6 02 Qe
T FEVIi 7b Zloem, AdtFsael 7b Aoy BAHCR 9% Aol
tHp >.05) (F 2).

rr

Ho]A]

&2
X2
Bl

t}. FEV/FVC

FEV{/FVCY H & AAT 81.2%, Auviu|+ 79.1%, Ati-=0°] 84.2%
2, AU tsaol M FAow, Adinkuite] vEA foEA #Ho(p <.05 (&
2).
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Z. &5 (dB)

vl B # 357 % & (MFR)

MFRe] #HH#L AATE 110.9ml/sec, Al vivpn]E 188.9ml/sec, AW T+=+
204.6ml/secE A

o
AU A
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v}, A &3} ¢ (Psub)

Psubel #H#FL AAT 53.8mH.0, Atvbul 97.0mH.0, Aoy rz=ze

104.5mH0=2 A

/})1—

o Ho) AUTETo EAM0E FoaA H9h(p <.05) (2.

PQel H#g mw AL 0.2 L/sec, Auhvbal 0.4 L/sec, HUTFE 0.3

U/sec Aol wal AoTFETol FAMOR Gt Eoheh(p <.05) (F 2).

2y AT 0.56x107° AdukelE 0.35 X107, AdT

olN

£y

ol HUTFERT BAH0Z §95HA =3tk <.05) (E 2).
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T VE :vocal efficiency; A48 4= 107
p <.05, AT A

@ 5F Ve AA 2 371984 7l A gig S
ot AT (n=20)  AdeHE (h=20) AUtEa(m=21) p — #
o FRErEFA W@ EEAa i+ REa
FVC({) 3.37£0.86 3.59%0.93 3.13£0.67 0.203
FEV(0) 2.73£0.70 2.85%£0.78 2.64+0.61 0.652
FEV1/FVC (%) 81.15£4.75 79.09£7.89¢ 84.22%t5.83 0.037
=% (dB) 72.73£6.27 72.85£5.18 74.86%£4.02 0.347
R I R =
° = 110.92*26.74 188.87+131.0° 204.60£93.17° 0.004
(m¢/sec)
Akt (mmH20)  53.81%E17.34 96.97%90.21 104.48+45.88° 0.015
PQ( L /sec) 0.17£0.06 0.38£0.36" 0.26%0.14 0.009
vET 0.56%0.28 0.35£0.29 0.28£0.23° 0.047
T FVC : forced vital capacity
FEV::1—second forced expiratory volume
FEV/FVC: 1% %¢ AW &7 g =24 A v&
ook &
Jul+5 3k p .05

to] p <.05

PQ : phonation quotient
o
T3k

R R i e e el e ds
S Ak Ao T
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A, 5F 5 U@ A8 & FAA B

A, A 2 a JuEE el 5% 549 BA4 B 9
g BEel 9 v 449 248 BARdY. 44ES NFPHoR
F9e W, A9 2 5F A% (2 1003 2ok guviezel 3gE A

) ZEto] vlE FVCe FEV, &= A A" FEV/FVCE Az, AT+ AAT

I Aele] o] Hls] FVCe FEV, & A X9 FEV,/FVCe ZAH=7} Z71d 99
H .
——dd
FvC —m— g O OpH[ 2
! g5
a9 10. & 7%l e B 3 A Hrr (AT Hdol I Adar))

T FVC : forced vital capacity

FEV:: 1—second forced expiratory volume

FEV/FVC: 1% &<t Hd a7 el e =24 Ao v
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At

. subglottic pressure,

T VE :vocal efficiency, PQ : phonation quotient, Psub

MFR : mean airflow rate
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o/ RE& AA wA A {0, jitter, shimmer, NHR, RAP, vFO, vAm, SPI,
MPTol dist Hya 2FHa 9 d8Ql FAEAe ZAyes (% 3)3 2, pitch
range®] Z¥= (F 4o 2Zv agln £ ¢7] #Al Al DFx mean, DAx
mean, DQx mean, CFx, CAx, ¢ 7] A A £ 28733 3& 31549

ek FE 2FAAF 2 Y8 BARAMY A3 (X 5 2o

o,

7. g
(1) MPT

B /ob/el g MPT H#& BH A 21.3%, Advuld 13.2%, A
W rEa 14.622 A2gotol vs) Aueu£d FJuFZo EANOZ £93

A skaxtk(p <.05) (& 3).

(2) & =4 9 (pitch range)

o 267.5Hz, 40

o

v
)
lo,
ol
o
o
o

TS 29 4

o

2g fob/ol U@ SR
upu] 7 184.4Hz, AUl 35+ 229.6Hz= AHgTo vl Auvtudte] SAHo=
Folehl FRTHp <.05) (E 4). A =W BiFe mW, 44T 306.2Hz,
Adiubulat 194Hz, Al +5 293.1Hz2 AHdtol wv&] Adiekv] o] A4

ox FofstA Fdrkp <.05) (& 4).
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(3) jitter

g Job/ol wtiE jittere] H S B AAT 0.7%, AdvivlE 3.0%, A
TET 2.2%% Aol vE A FEao] BAHR e84 o <.05)

(% 3).
(4) shimmer

2& /ob/ol dlg shimmere] H& HW A4 3.2%, Jdvtvlat 7.0%, A
s 6.5%% Aol W Ausao]l FAAoR fofdtA stk <
.05) (& 3).

(5) NHR

B Job/el tig NHRO Hwgs By A4« 0.2, Adivknlx 0.3, Ad+F
o 0.30x AAwdl vE] Adiviulde] BAACR FostA vk <.05) (&

3).

e
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(6) RAP

B Job/ol tHE RAPO S B A4 0.4%, Advinl 1.8%, A+

i 1.2%=2 Aol vl Adivinidto] EAH ez FostA o <.05)
(% 3).
(7) vFO

B8 Jo}/o] ulg vFOo HFS H

1°)

BT 2.4%, Ak 6.1%, W
T TA4%E Aol vls AuiviEido] WEo] oy TAASRE oA =

Ack(p >.05) (% 3).

ivie]
Ol

(8) vAm

B /o}/d W3 vAme HTS HY

o

Fat 9.5%, A divinlt 13.1%, 4 d
TEE 12.6%% A4zl vel guuiulEel WEe o BARow fola

AE= Fokrk(p >.05 (& 3).
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(9) SPI

B& Job/el tE SPI9] W& Bw A4 158, Adivbula 21.3, AU +F

@ 21302 awd e Ageielen Tzl Hoy EAL0R £94

AE= Foktk(p >.05) (& 3).
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t

3. /ol/m& AAwa A Aw 2t MPTS &334 242 ua
et BATO=20 AR G=20)  HATEFG=2D) b - @
PR+ EFAA  PFLEFUA P+ wFAA
MPT (sec) 21.3%5.7 13.2£5.3° 14.6£7.1° 0.000
jitter (%) 0.7£0.5 3.0£3.4 2.2 £1.5° 0.003
shimmer (%) 3.2T1.3 7.0T5.6 6.5+3.8" 0.004
NHR 0.2+0.0 0.3£0.2° 0.3*0.1 0.001
RAP (%) 0.4*0.3 1.8+£2.0° 1.2+0.8 0.002
vFO0 (%) 2.410.5 6.1+3.1 7.4%+25 0.114
vAm (%) 9.5T3.6 13.1%6.1 12.6 5.3 0.056
SPI 15.8%7.0 21.3T9.7 21.3T11.3 0.109
MPT : maximum phonation time, jitter : 7|3t F3}4 W5 &, shimmer: F7]7F A EH 5 &
NHR : noise—to—harmonic ratio, RAP : relative average perturbation
vFO : fundamental frequency variation, vAm : peak amplitude variation

SPI : soft phonation index
Y AT AdeEze) p <.05, AT AWFETRe p <.05
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ob
3
o
=
N
L
=
o
o
o
1
N
olr
flo
I
o
—
»
b
m
k)
oX
=
=
i)
=
flo
oX,

o =
-
olN
(U !

o] w]&l jitter, shimmer, NHR, RAP, vFO7} =
jitter , shimmer, NHRo] 2 A JElv}= e w9},

—— Ak
—=— MU OfH| 2
A5

a9 120 FFH v)Fel dg Jad b SAA FI (A Fad o AddAav))

T MPT : maximum phonation time, PR_m : pitch range_male, PR_f : pitch range_female, jitter
CF71 F9g WEE, shimmer: F7]7F 1% WFE, NHR:noise—to—harmonic ratio, RAP:

relative average perturbation, vFO :fundamental frequency variation, vAm :peak amplitude

variation, SPI: soft phonation index
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E 4 fol/Rg Qa4 Au

R Fs "

ot AT (n=20)  Adi=pEl Tt (n=20) Adres (=21 p — #
T s bl T s bl Pt xFHAL
0 (Hz)
w 122.419.8 146.0*+35.1 146.01t22.9 0.077
o 189.3+9.7 221.417445 217.21t36.2 0.137
pitch range (Hz)
w 267.51t61.8 184.4+68.0° 229.6t72.2 0.042
o 306.21t91.4 194+61.4° 293.1t104.2 0.011

Tf0 : fundamental frequency

‘thEula A A ddepbnake] p <.05

PRSI A TFEEEY p <.05
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9 ogile W@ BHARFAEETY Fwe ww WA A% A4

=

118.0Hz, A ivln] &+ 139.7Hz, A +5+ 150.9HzZ A +5 EA7}
+ 92 Bt gorn EARoZE 9359t (p <.05)(F 5). A9 AL A
A 186.1Hz, Aoivkv] <+ 208.3Hz, Aul+5 7 205.0HzZ At wis] A

vhol ok AojFETol WAoot FAROE Fola gavt( >.05) (& 5).

o,
o

(2) H# 542 =& % (DAx)

Ba ool % YFLYAEY FTL BE AT 63.7%, i

o
71.7%, A5 69.3%= AAatel Hla Aol A FAAERLE YL

FARoRE oAt <.05) (E 5).

Q) FEAHEHZFE (DQX)

T%z Aol vlE AU ee BHAEHEEY AE
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19.0%, 4o +<

2
7o R AR

¢ FEEatHAe WA

6.4%, A5 6.1%= AFatol

o
e
=)
2
~
2,
=
ﬂ
—
R

2 o) 2
e BT % g Aoy
EAAoZE FoatA 9t

5 }/\E]'(p > 05) (_;;L_ 5)

(6) &9 34 (No. of breath)

, vkt 32.83],

. JFol Hla Aueibd duTFsao o B 35S
9 BEAAROZE SoFdt(p <.05) (% 5).

_5‘]_



ES5 T 7 A AT D AEHSE B ¥ H SAHA vl
et 7 (n=20) AdiebE (n=20) AdTST0m=21) p - F
T s bl Pt xFHAL T s bl
DFx1 (Hz)
w 118*£11.0 139.7+31.1 150.9+28.6 0.025
o 186.1t27.4 208.3*£30.0 205.0£29.6 0.171
DFx2(Hz)
k=3 121.1+11.1 144.8+32.6 157.5+£31.8 0.018
o 189.6+28.9 211.9+t29.8 207.7*33.1 0.211
DQx1 (%) 49.1*£3.0 47.0t5.6 44.7 +5.5° 0.017

DQx2 (%) 49.4*4.5 46.8+1.3 44.3+5.8° 0.014

DAx1 63.7t2.1 71.7+5.6° 69.3+7.7° 0.000

DAx2 65.0F2.4 72.4%5.5 70.3*£7.9 0.000

CFx_irreg (%) 7.31t5.6 19.0+19.4 22,724 .4° 0.022

CAx_irreg(%) 7.1t3.1 6.4%5.1 6.11T4.1 0.744

No. of breath(3]) 22.9%5.6 32.81t14.3 32.2 £13.6° 0.014

duration (sec) 84.5*t24.1 91.0*+21.6° 84.4+24.1 0.529

¥ DFx1 : first order frequency distribution, DFx2 : second order frequency distribution
DQx1 : first order closed quotient distribution, DQx2 : second order closed quotient distribution
DAx1 : first order amplitude quotient distribution, DAx2 : second order amplitude quotient distribution
CFx_irreg : pitch crossplot with irregularity score,
CAx_irreg : amplitude crossplot with irregularity score, No. of breath: number of breath
duration: AA 71& FEE % W 22¥E A
C AT AuebelEzre) p .05, " AT AoTEE7e) p <.05
S e Y Aot Eze) p <.05

=]
R
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g AEHEE 2 SF¥TH 54
A, ekl 22 AT el BERFEAA AEHEE 2 2
}7F A= E 3l

s44 =40 A4 BAE 9

e A4Ee AFARoR FAe W, 49 7 AREE

Aol dig 5A4 Hrke (g 13)% 2o A
A BE BEIA v BTHA @ Ao ebue
—— gy
DFx1_m _._/gEHDl_HIE_
HUPEE

No. of breath -~~~ _

TN

Aol gk /e 1 FAA Q7R el g )

ol %ﬁkﬁm J 5}
order frequency

= 0
_j.‘aj 13. AJT'E_’T@;:E = o

dim

jfDFXl_m “first  order frequency distribution_male, DFx1_f: first

distribution_male, DQx : first order closed quotient distribution, DAX : first order amplitude

irregularity score, CAx_irreg:

quotient distribution, CFx_irreg: pitch crossplot with

amplitude crossplot with irregularity score, No. of breath : number of breath
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)
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ild

Hd 4 &4 4 (NPGA)

7}.

B AT 17.1, Adivkdla 134, Al 45 15.3

o
ﬁo
o)
T
Bl
Ak

jaze)

Ny

6).
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ar

3 A iviel o] ¢

FA4 skt (p >.09)(
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6).

hya
ar

FAtk(p <.05)(

[¢]

g]

o]

T

woll wlef A ivnlato], AT

\

Aol A4 Wedon FAoz
o

6]/\

A
AR o =2E

=

o



A 24 4= (GOR)

B AAT 180.1, Aulvlnl 153.8, Ao

ol

S|

wﬂ_.w_wo

o)
H
4

=y

Ak

jazel

"
=
3

X

:l.L

iz 6).

12 ekokrk(p > .05) (

o2 f93%

2
S|

Aura AEH Y <% (GCR)

2t

B AT 327.5, Al 187.9, Ao

ojy

S|

wﬂ_.w_wo

o)
H
4

=
=y
Ak

jazel

"
=
3

X

A

p ol
bl ok (p <.05) (

259.30.2 A4

T

Ix 6).

ol

EAHoRE

B AAE 053, AdvinE 043, Ay TEEE

[e]
Rl

‘.mwo

o
oy
H
A4r
Nr
KH
i g

zel

3

£ 6).

14 ekttt (p >.05) (

_55_



o AdEHA A v
et A4 (n=20) A e (n=20) Ad+5(h=21) p — %
T w@szzwEs gwtnEad A+ e
NPGA (pixel) 17.1£7.2 13.4%5.9 15.3%6.8 0.214
NBO (pixel) 0.2£0.1 0.9 £0.4° 1.0+0.3° 0.010
GOR 180.1£76.2 153.8£106.4 163.3£82.5 0.342
GCR 327.5%+112.4 187.9£121.3% 259.3£188.9 0.018
SQ 0.53*£0.214 0.43%£0.341 0.49£0.362 0.607
T NPGA : normalized peak glottal area
NBO : normalized baseline offset
GOR : gross opening rate
g3 AulFEate p <.05

GCR : gross closing rate
SQ : speed quotient
tAE s b gke) p <.05, A
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3t
: normalized baseline offset; X &3}

ol ¥

3

I

B BAH G (AT
¥ NPGA : normalized peak glottal area, NBO

s

o

]

s

)

]

718 AEH A, GOR: gross opening rate, GCR : gross closing rate
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5. 3428 %7t

A, Aueina, 283 AdTFETY 549 FFHA ot E =2 oy
T2 UehE grade$, rough, breathy, strained, asthenicg A3 Aol o st
B TFAE (F D 2x, S2o g AAz23 H7re sz =4

grades} rough # ol sl F o A Axud, FA902 Fo3(p <.01) %9
ADAASE B &8st A e W4 e jitter, shimmer, RAP, vFO, vAm, NHRo]
At Breathy®] 4% FAHoR fof3t o AAAAE Bl FFFAA W

b B R S

uls

jitter, shimmer, RAP, vFO, vAm, NHR, SPIo] ¢l t}. Asthenic® =A% o=

=

o]t ofo] A#AAAZ W 2 M= jitter, RAP, SPIo]lt}. Strained

Ho

5

%

EAH0R foF %ol

=

AS Bl &8szl W4 shimmer, vEQo]

ry
ry

A
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E 7. 89 7+ GRBAS 34 vl

we _AETE=20  AWBIZ-20  ANTETE-2)  p - &
FFrEFA}  FRrEzad ot + EEAA

grade 0.12%+0.22 1.71%0.70 1.83*0.62 0.000

rough 0.10+0.20 1.02+0.68 1.14+0.91 0.000

breathy 0.07+0.18 1.53+0.76 1.61+0.47 0.000

asthenic 0.00+0.00 0.88%0.74 0.63*0.69 0.000

strained 0.02+0.11 0.00=0.00 0.17+0.37 0.039
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£ 8. 5FTAQ Wgop FAAAQ W] A
s &FeA W A A
jitter RAP vFO shimmer vAm NHR SPI grade rough breathy asthenic strained
S w
jitter 992#x 499wk 784xx  562%x . 482xx  —.080 503 AT T D07#x 405 .102
RAP 513wk 788wx 571wk 450+« —.079 502 4955 508k 396 A11
vFO JT4sx 647+ 2256 —.034 AT 1 590 358 -.015 495
shimmer 798#x  401#x  —.096 555 .65 15 D14 .245 319+
vAm .294=  —.026 A 18 D76 370 .148 .184
NHR —.058 435 A1 D 37 Qe .220 .233
SPI .220 -.021 .282x .303x —.081
FEEE R
grade 786 966%x 682 271+
rough B9 1% 235 .39 3%
breathy 126%x 201
asthenic —.104
strained

jitter : 713k Fa¢ WEE,

vFO : fundamental frequency variation, vAm : peak amplitude variation, SPI: soft phonation index, * p < 0.05, #x

shimmer : 7|3+ I & W5 &5, NHR : noise—to—harmonic ratio
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RAP :relative average perturbation
p <0.01
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\>///\ \\ \\
L / T MPT
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DAX " % 7T
\\ \\ /)\/ m \
\ /\// N L,/ 4‘—&
RSN > :
DOx* .~ ‘
\\ /\/\\ \:7
\\/ SO |
DFx1_m*-. 4-
SO |
RAP -

29 15. AW - 35 - A dE e & SAA H7H(AAT A g ddar))

- o v (¢]

*FE\/l/FVCI 12 5o A 371%d dat w84 g&o n&, PQ phonation quotient, Psub : subglottic pressure, MFR :

mean airflow rate, MPT : maximum phonation time, PR_m : pitch range_male, PR_f : pitch range_female, jitter : 7] &
94 W% E, shimmer:F7]7F AZ WEE NHR: noise—to—harmonic ratio, RAP : relative average perturbation, SPI: soft
phonation index, DFx1_m: first order frequency distribution_male, DQx : first order closed quotient distribution, DAx :

first order amplitude quotient distribution, CFx_irreg:pitch crossplot with irregularity score, No. of breath:number of
breath, NPGA : normalized peak glottal area; ¥53% o A&HA NBO :

(e B}

normalized baseline offset; £%3% 712 A
w4, GOR : gross opening rate; AWH4 A¥ H&%, GCR : gross closing rate; AwHA A& HH&%

TS To
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FAlE ®ol FrloA wate A BHo v wgow, AP EAHLe
A WAl o]l Ao #H43 (lung volume) 9] HHE 2L 7|5t A% 3. 2
of F7lolA e A HW FFo 7114 Frh, @A A A, FEo WHo], &

Z=o] 7L, jitter ¢ shimmer®] F7hek 22 F29 WIS ZdsiA "y, od

SWHolA, 2 AT A7 F A Fdo] Aol uvlF jitter ¢ shimmerd F71E

5
HoF 259 AAY 54 A=Y s AAY #¥e HRE st FAAA &
4 2 & (holistic voice therapy)®™7} #z=x: 9= d, vocal function
exercises, HAAE 719 (accent method), &% &4 A = (resonant voice
therapy) 9% 2 gl 2w &4 28 (Lee Silverman Voice Treatment, LSVT)
of Z& 7IMEe] 2zt AdvinEd A5 A9 MPT7E &,
T7l5 &l Srkste Aol vk g E Adeielad AT S5 7

U o dA7t 2 Aol & o FAHA &

. 3% 715 dvdd Hrke Hed, 5707, 48 S i AL I
T aed, 55 7158 o9A AT F AL o FA BIF o8 )
o TF7IEY W HHE oA & AFelAe #HY 7] 7wl i 71 xF
l Frvks AT AVls HAAge AL Hel EYdte 21 ¥ £
£ gpirometerd] 93] TEFIFHoZ a8 =AHEE HAOZE spirometer’t &

ot AHgE ol kv, spirometer= 2o A, vo], AA xS Y6t #H 9
71 715 AArEY d&E F, dAdgoly dqulgrlE, 13 d7%, dusr®
S ZAT F Atk H2ddle 2% AFHE WAstel, 4% A %A (forced vital
capacity, FVC; 1 second forced expiratory volume, FEV;; 1 second forced

expiratory volume/forced vital capacity, FEVi/FVC; forced expiratory
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flow, FEF; peak expitatory flow, PEF)¢ A4S A=A oz FTAsE o] En}
A2} spirometer7t 7] 7|5 HAEA Y FHE o] F1 U,

71 7159 ool 718t &4 ot dejue= A
g2 8, ko] AFKo] oy YA Aolrh. 1 w3

3}
A AFE He A Ak AA, Ade e AdTE BAEC e4FAYS
%

olg Hste E AFolAM= HZEHAE o8 FVC, FEV,, a9
FEVi/EVCE F43te] #H9 37 5ol A 71249 H7bE AAsar. 2
23 FVCe FEVi2 Al ek FAAcz Fo3 Aols HolA= okt
FEVI/FVCE Ad+Fwe] Aupultel vlsix FAHCZ FoatA Hou A
A AH S FAYS W= FEVI/FVCol AAwtel wHls| Adivpr]tolyt Ao+
Tuol FAALE fFostA WA ¥ Aom Kol AT, Auvkuld el
AU ol #Ae &7] 72 FAs g @ ¢ v agEE Jdvke] &

e AYTE BAS) BF FEL adE AL 3F /% FAE o

Ir
X
X
2
©
o
o)
2
o
2o
o
1

5 elee M @FS 7hzl AgelA 1529 MPT
=% A4 W9 Wl doksdeE 300 m/sec oo Fr1E ALgEE ol
e wAggAce & 4 ol wed ABSS @A 2AaE Ao vgadd
WA, o R gomA HuriuTa JUTFTel wole #& MPT/H 55
At WA A F o= o] BAG AEAZ G 5 A AF B ofye,

2 Vo] YRS 2ddeE v @ ARE 22 A dE Aold
2o
2o



AERNE R

2o % 7]

71Fo] ®HTh 8RR

bbol

S

o]_—‘g

oo A

]
=4

e
ojn
o)
To

ojn

®
ofp
;Q‘.,m

1H

ruzel

3717} o=

o4

B
=

o]

cd

Paae)
G &S

H A =

9]

[¢]
s

1= 2 R

w

A

Ho

1] eol A Abol o] WA o] wojA W, FHolM

S

.#O#H_

o

i~
~
4

jazel

~
v

al]

—_—

];]_'45,46 -1

<A

Aol A Jol/, [/

=
=

tH, MPT =4

S

Aol 9

= 23,479/]

o

Kent

)

I

ol

Kreul(1972)¢ Ao 9

o] MPTE wu] st

KN
=

boll, /oV/, /&/, /ol %

= J1A 5

od

wok AR 2 fo}

o
ap

e]

eli

o} MPT7} 7hd 23, o

o
=

A HA=rt 7bg A [/ &

o MPT7} 71#

KR
=

2

71 A ofwk

A

o Al 3

S

]_

7
3 Sawashimad]

=
T

AN} %
o k.

ki3

sttt el A o

s 2tk
B2 dHsE

N

4 A Al

Qoo Al A

L
R

A 2 of] A

LT

tod MPTE =

o

Jol BEE ALE

B
o

1
o

H
No

bt 21.3%, QU5 14.6%, Advkvt 13.2%

A
[e]

T 2d A

3

3

. MPTY]

I

) of
o] o]

oF
S

HA & skt

ol

FAHR

ol 3

[e]
TT

s 9ol

/o

el

Dz

12 wel o)

A}
=

A

_70_



HA

S

g]

[e]

i

1 FA-do=

[¢)

o H|

iy
A

9%

A
3 ol A

= R I i el )

L
L

v MPT

o

3

BA

el
ai7

el

el
Ak

JyAlO

ol
_1_1

m
X
ze]
o
)

ox

¢

!
Njo

ofp
JJo

)
iyl

jazel

|

fils)

2
B

- 71



_EH

°]

=
=

o)e w4}

hal

Fol A4

S

Eis-,

;o?
;O.#

o))
I

=

=

3

g0

#4 o]

1
L

7 YotH

)
w
!

=

X

;O.#
<
JrNO
op

N3

N

ofp

) of] A

)
!

T
o
B

Ho

ox

¢
g

oW

o
o
]
BP

T
o
Br

Ho

R

¢

Al el

Nr

®

rvzel

X
o

ol
oj
e

;O.#

—

o]

il
e

I
—_
o

<
22

®

°l &

ouz AgE T gl

p
L

) 2

3

Nfo

ozl

~
v

s
o

o

Jo
5
=
Ak

el

X

el

x
=
o))
il
03

4

—_
o

pu

el
ol
=

~
;0*
20

o

Ak

JyAlO

H
N
of

4

—_—

0

Hn
)
e

jod

o

ojn

al7

jazel

5

o

o

o

Al
o
oI
e

il
N
e
idl
T

,
on

o)
o

B

4

o
o

el

715 A A ¥ (airway

7171 €]

F717F oy AL

9

o

o))
I

|

KR
T

interruption test)

vzel
Nr

"o

A S22 7]FAX P 9

)

sol =g

Ak

jazel

N3

(gl

ofp
.ﬂo

—

e

o)
i

o

o}

t}. 28y Bonhuys =°°¢ ®

o) -
Ty o

Aal AA A=

d

3} ot

bt

"o

Ak

To
oI
N
;O.#
)

iyl

o

ol

_72_



Uy v A F Aol SAle o2l HANE tds] Al ¢ 9de HEd HAH S
2 834 & 7l@edAM Abgsa Ao 37198 Al de AMgHE
Phonatory function analyzer(Nagashima Ltd. Model PS 77H, Tokyo,
Japan) & 71 FAAHEE o] & HFAA A HoR BN FAESFUN Hd

B4, £ L ARFAFE FA F4T 5 At AAL AT AT

ARG a4 gaoz 37984 Hrts AAT A7LE FoA AF
2 £(1998)°7 Omori(1997)'°¢] Ao oatw, A=4 Auulu 29 A

9A HFE G4 AZoltr.”” @3, Solomon F(20000°°e A4 HAL G
o7 &3 wAdo] MPTo| vlAx o] that dFolx MPTE w2k A
AAE A", MPT7F 4w AR5 Ao waeke] 90%74# Algathan

Busgdt. drd $(2003)79 Ao oW, 2FFA TRador FTHD
[e3]

E BAHCRZ §9% Ho]S Holx Fsith AEI AL FAY BAANE
frAbeE 235 Btk old A¥e= Advbv ol AdlEwrrtt MFRe] o B9k
th= Omori(1998)''e] o1+ Aol AA sk @itk B Ags dgadye 3
o]2 ¥l olfRE thd9 A AAE S 5 vk A, Omori(1998)''e] 17
o} ¥ Ao @4 B4 Fr1d8d A AFel Aolsk YA WErow *
Atk Omori(1998)''e] Aol A= Advpule 8 W 15~834 204
(A 77, oz 139) S Wdez 9, A5 49~83419 59 (A 2

Bt
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2 3597 Wi F 79 frequency match7t o] &
oy A A ergkrkar AyzbETh o'l AEjel A F S wlwd Ao B Aol A
ZF @A 20 gSAzl Ao zols RIS Aoz AZHT. =4,
AFEo dA GokA ¢ T ¢l

o, ® A9 A RV witel FTEE

3 Aol ol ma FAAA 8o F AZHAC. A, Omori(1998)''e o

r_>L

TFol A= PA 500 phonation analyzer high—frequency response hot—wire
flowmeter (Minato Co., Tokyo) & o] &3to] X ool =3 7o AolE H

TolA = PQS VEE #H7tskdv. 1 23 PQe Aol el A divkrl ol

o

AARew woka, VE= AT W AurSao]l AR fFofstA 2
o 28y @47 el PQoF VE el Apo]& HolA skt PQe 2w
= MPT= ui gte= A4, Advkela 223 Adg5a el A4z
o Aol 7k gtk 2y Auivknla ] MPT= Al R FolAM 718 &
a8 ez PQE Adtss w4 g8 2] AdFE FALACE {3 Ao
g wolA Fed, #2Y MPT7E &7 " PQe= S7ketA dd. o] 232X

S TRl Bue ouiz dAE g dd. 24e & w MFRe] &
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F7k el @ B A7t AlgsolA gt Wolfe 5(1995)™ &4 oo
AEs Yeds 5% WgE 712539, jitter, shimmer, NHRS A€ 33l
=4 Wg 7 jittered shimmerv F2 A 2 v AA, F715&59 e, Ao

O oA g, ma Bwe B Fol od A7E Ao WHA el

o,

B oA A3 /ol BE AT FHANA ATl wlE) T @Apatol A
jitter, shimmer, NHR, 18] RAP =& x7} EAA o2 FYstA4 & Aoz Y
Efykot. jitter, shimmer, NHReo] F7F3 A2 Mdyd59 Aot
o 19207 e, RAPO #alA e AFE AP Aldgelt. Al 1EF7)

HEEd A W55 Ao Al (absolute) A Ao A<l (relative) Zlo] Q)

e
ﬂ\ljgr?g

jittert} shimmeri A xloll, RAPE 3 xlo] s wtl, dutdorg A3 HES
| Add wE Lol v o Aeet.’ g4 Fo4 3k (pitch period) o] W

Fo] A

O

Are AdEd WEgoly A WEge] 2 AolE HolA @

flo

rr

th. 1¥ v pitch period7t Aelste] WEeo]l & FAQd AF, 1 W AEE
o] &

(pitch) o] #F=tx~dd wWslo] o) of7|¥ = #3te] SA4S o dAsA w8 57]
wZol jittere} T2 Hdl ¥HEE& HuE RAPS 22 Ad WE & SEFF
2R d Age Aa7Fs®Pe ot 454 Ay

ko ok Ao FAAel FFsH7] wiel Ad EA Ad A vEAA
(vibratory insynchroy)e] © AstAl =i, oA F7] Fi4 WHEs 2
ate dele] Ak agjug Aduirlo]l AdFael vsiA RAPZE @438 o
A JeEbwtha s A

AUTFFre Af JoH/EE A% B Fe Aol AdsE AEsdd HES
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7 (moving average, 2-& smoothing operation) & & A A AFo] &=
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Stroboscopy and Voice Evaluation
STROBOSCOPIC ASSESSMENT OF VOICE

GLOTTIC NAME
CLOSURE Complete  Posterlor Irregular  Spindle Anterlor Hourglass Incomplete ROSPFAR DS ..
2 DATE.
/}\) ™ COMPLAINT
T XN XN
SUPRAGLOTTIC (0) [8D] (2) 3 @) 5)
ACTIVITY None  slight compres. Dysphonia plica
of ventricular Ventricularis-
folds VFolds not visible
Abuse
VERTICAL
LEVEL OF VF (0) (1) (2) (3) “@ 5) Allergies.
APPROX Glottic OFF Plane Arthritis.
IMATION Plane Aspiration
Esoph | reflux
VOCAL LEFT (0) (€}) 2) 3) C)] 5) Neurological
FOLD Smooth Rough
EDGE Stralght Irregular Psychological
RIGHT (0) (6)] 2) @) 4) ()]
Thyrold
Other health problems.
LEFT (0) (1) 2) (8] (4 (5)
AMPLITUDE Normal Slightly ~ Moderately Severely Barely No Visible STROBE COfHMENTS &
Decreased Decreased Decreased Perceptable Movement INTERPRETATIONS.
RIGHT (0) (1) 2) &) (@) (5)
LEFT (0) 8)] (2) 3 1G] s)
MUCOSAL Normal Slightly Moderately Severely Barely ABSENT
WAVE Decreased Decreased Decreased Perceplable
RIGHT(0) (N (2) 3) (4) )
LEFT(0) m 2) 3 4) S)
NON-
VIBRATING None 207 40% 607 80% 100% AERODYNATICS
PORTION Flow. Volume.
RIGHT(0) (1) 2 (3) (4 (S) Pressure.
ACOUSTICS.
PHASE Frequency___Intensity.
CLOSURE . (-5) (-4) (-3) (2) (1) (@ (1) (@ @G @ (© PERCEPTUAL QUALITY.
Open Phase Normal Closed Phase | Pitch. Loudness.
Predominates Predominat Stridor. Hoarsene:
(Whisper dysphonla) (Glottal fry- | Breathiness,
extreme hype| RECOMMENDATIONS
adduction)
PHASE (0) (4] ) @ (4) (5)
SYMMETRY regular irregular irregular  irregular  generally always
during during during irregular irregular
end or begin  extremes S50% + 758+
REGULARITY ©) tasks pitch or loud

Item 4.10. Stroboscopic Assessment of Voice. Courtesy of D. M. Bless, Voice Clinic, Division of Otolaryngology, Department of
Surgery, Center for Health Sciences, University of Wisconsin—Madison.
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FE 2 4489 A9 S TAT A4S Jd wE 55 7% 2 3984 SAA g
gAY AR OlEHG = A4
At A A5 t# p — #
FVC(2)
3R elacl Kie 0.2 0.9 0.376
AT -0.3 -1.0 0.306
FEV. ()
At ea] 0.1 0.6 0.566
ke e iaciia -0.1 -0.5 0.618
FEV,/FVC(%)
A ey —-2.0 -1.0 0.321
AT 2.9 1.5 0.151
= (dB)
Ao ea] -0.0 -0.0 0.998
AdlTs 2.3 0.2 0.165
B I R <y
(mé/sec)
Ao ea) 77.6 2.8 0.008
AdlT-E 97.6 3.5 0.001
Ry
(mmH»0)
A wiy) 41.9 2.3 0.024
At 54.4 3.0 0.004
PQ( ¢ /sec)
30 lacl Kie 0.2 3.0 0.004
AT 0.1 1.5 0.145
VE'
30 lacl Kie —0.002 —-1.725 0.090
AT —0.003 —1.986 0.049
T FVC : forced vital capacity; =94 # &
FEV;: 1 second forced expiratory volume; 1% ¢ Hu 7] %
FEVI/FVC:1% &<t A Z7iol o =24 A2 n&

PQ : phonation quotient; WA x4

T VE:vocal efficiency; AIA® $x&= 107°% FaoF 3
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At At 3 A AS t @ p — &
MPT (sec)
30 lacl Kie =7.7 —4.2 0.000
A5 -7.3 —-4.0 0.000
pitch range (Hz)
w A ey —78.0 —2.5 0.019
A5 —42.1 -1.4 0.184
= v -110.9 -3.0 0.006
Ao —23.4 —-0.6 0.541
jitter (%)
A ey 2.3 3.5 0.001
Ao 1.8 2.8 0.007
shimmer (%)
v 3.7 3.1 0.003
AT 3.7 3.1 0.003
NHR
v 0.1 2.5 0.014
A5 0.1 3.9 0.000
RAP (%)
A ey 1.4 3.6 0.001
R R iSia 1.0 2.7 0.010
vEO (%)
A ey 3.4 1.4 0.169
Ao 5.5 2.3 0.027
vAm (%)
30 lacl Kie 3.4 2.2 0.034
AT 3.5 2.3 0.026
SPI
30 elacl Kie 5.4 1.9 0.064
A5 6.0 2.6 0.011

T MPT: maximum phonation time
jitter : #7131 Fo4 W E
shimmer : 7|2 1% ¥MFE
NHR : noise—to—harmonic ratio
RAP :relative average perturbation
vFO : fundamental frequency variation
vAm : peak amplitude variation
SPI : soft phonation index
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B4 59 97 A AEy d3S 5A A8 Ade] nE AEHES 2
St 54 g ALY 2 OIEddE = A4
L Ak 3] A A% t g p — %
DFx1(Hz)
s dtwin] - 19.5 1.7 0.106
AuTST 33.3 3.0 0.007
o 2 et uu] 22.3 1.9 0.067
AT 14.1 1.2 0.245
DQx1 (%)
30 lacl Kie -2.1 -1.4 0.170
AT -4.3 -2.9 0.006
DAx
2 e eu] 7.0 4.8 0.000
A tS T 6.2 3.9 0.000
CFx_irreg (%)
ddietu] 12.6 2.2 0.032
A tS T 17.0 3.0 0.004
CAx_irreg(%)
30 elacl Kie 0.7 0.6 0.584
ATt 0.8 0.7 0.502
No. of breath(3])
2 et eu] 9.22 2.60 0.012
R 10.30 2.89 0.005

T DFx1 : first order frequency distribution

DQx1: first order closed quotient distribution

DAXx1 :first order amplitude quotient distribution

DAx?2 : second order amplitude quotient distribution

CFx_irreg : pitch crossplot with irregularity score

CAx_irreg : amplitude crossplot with irregularity score

No. of breath : number of breath
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X5 9 97 A A AHE SAT A JAde g2 AEAH A o
AR AR OIEHE = AT
EES Ak s AAF t ak p — @
NBO (pixel)
A djape] - 0.9 2.6 0.011
AT 0.7 2.3 0.024
NPGA (pixel)
A djwpe] T -3.5 -1.7 0.091
AT —-2.0 -1.0 0.341
GOR
A djape] - 608.0 0.1 0.912
AT 4255.6 0.8 0.444
GCR
A djape] T 4940.3 1.7 0.006
AT 14081.9 2.9 0.103
SQ
d i ebe] -0.279 -1.4 0.322
AdlTo —-0.122 -1.2 0.465

T'NBO : normalized baseline offset

NPGA : normalized peak glottal area

GOR : gross opening rate

GCR : gross closing rate

SQ : speed quotient
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of thE Fia7

AT A g e 2 Al TS
FVC 1 1.06 0.91
FEV, 1 1.04 0.96
FEV./FVC 1 0.97 1.06
dB 1 1.00 1.03
MFR 1 1.70 1.84
Psub 1 1.80 1.94
PQ 1 2.00 1.50
VE 1 0.63 0.50
= - MPT 1 0.62 0.69
PR_m 1 0.69 0.86
PR_f 1 0.63 0.96
jitter 1 4.29 3.14
shimmer 1 2.19 2.03
NHR 1 1.50 1.50
RAP 1 4.50 3.00
vFO 1 2.54 1.21
vAm 1 1.38 1.33
SPI 1 1.35 1.35
Ard5E 4 DFx1_m 1 1.18 1.08
& 54 % DFx1_f 1 1.12 1.10
DQx 1 0.96 0.95
DAx 1 1.13 0.97
CFx_irreg 1 2.60 3.11
CAx_irreg 1 0.90 0.95
No. of breath 1 1.43 0.98
= NPGA 1 0.78 0.89
NBO 1 4.50 5.00
GOR 1 0.85 0.91
GCR 1 0.57 0.79

TPQIphonation quotient, VE :vocal efficiency®, FVC:forced vital capacity, FEV;:forced expiratory volume,
FEV/FVC: 1% %9 Ao &7 %o hat =34 # &% w&, MPT:maximum phonation time, PR_m : pitch range_male,
PR_f : pitch range_female, jitter: 37|zt F34 WHE, shimmer: F7]7F 1Z M FE, NHR: noise—to—harmonic ratio,
RAP :relative average perturbation, vFO:fundamental frequency variation, vAm :peak amplitude variation, SPI:soft
phonation index, DFx1_m: first order frequency distribution_male, DFx1_f: first order frequency distribution_male, DQx
first order closed quotient distribution, DAx : first order amplitude quotient distribution, CFx_irreg: pitch crossplot
with irregularity score, CAx_irreg: amplitude crossplot with irregularity score, No. of breath:number of breath,
NPGA : normalized peak glottal area; Z&3H€ Hol 4 W4, NBO : normalized baseline offset: Z&3te 7]& A
EW A, GOR : gross opening rate; Awd AE /jHE& %, GCR @ gross closing rate; Aubd A& H &=

AT FEFMDS AT BFoE dEg 0 MUML Advkelze 97 M2)S Mlez weg o MM AdT3ee 3
(M3)& M1o& vieg ; M3/M1
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Abstract

Characteristics of respiration, glottal area waveform, and phonation

in patients with unilateral vocal fold palsy or sulcus vocalis

Jae—-Nam Choi

Graduate Program in Speech and Language Pathology, Yonsei University

(Directed by Professor Hong-Shik Choi)

Patients with unilateral vocal fold palsy (UVFP) or sulcus vocalis (SV)
show incomplete glottal closure and irregular vocal folds vibration, which
interrupt the airflow needed for efficient voice production. Although the
etiologies of glottic incompetence in patients with UVFP and SV are
different, they have similar symptoms such as vocal fatigue, breathiness,
and weak voice quality. Therefore, this study evaluated patients with
UVFP and SV the differences in the characteristics of respiration, glottal
area waveform, phonation, and the relationship among the glottal area
waveform and respiratory and vocal function. Twenty normal subjects, 20
with UVFP, and 21 with SV were studied. Respiratory function test, acoustic
and aerodynamic analysis, GRBAS scale rating, and glottal area waveform
(GAW) were performed. The results were as follows.

1. There was no significant difference in respiratory function among the
three groups.
2. The SV group had significantly larger mean air flow rate than the

other two groups. The UVFP group had significantly larger phonation
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quotient than the normal group. The SV group had significantly lower
vocal efficiency than the normal group.

3. In /a/ vowel prolongation task, the normal group had significantly
longer maximum phonation time than the other two groups on one-way
ANOVA. The two patient groups had significantly larger jitter, shimmer,
noise - to - harmonic ratio, and relative average perturbation than the
normal group.

4. In the reading passage task, the two patient groups had significantly
larger frequency distribution mean, amplitude quotient distribution mean,
closed quotient distribution mean, pitch crossplot with irregularity score,
and amplitude crossplot with irregularity score than the normal group.
However, closed quotient was significantly larger in the normal group than
the two patient groups. The two patient groups had a significantly larger
number of breaths than the normal group.

5. The SV group had significantly wider normalized baseline offset than
the other two groups. Gross closing rate was the slowest in the UVFP
group. There were no significant differences for gross opening rate and
speed quotient among the three groups.

6. G of GRBAS scale was positively correlated with the parameters of
multi—dimensional voice program.

7. The SV group had significantly higher vocal fold mobility score in the
laryngeal stroboscopy view than the other two groups.

The results revealed that respiratory insufficiency of the UVFP and SV
groups was not related to the problems in respiratory function but to the
problems in laryngeal valving mechanism. We quantified GAW in patients of
the UVFP and SV groups. We investigated the relationship between the glottal
area and aerodynamic and acoustic parameters. Eighteen of 29 parameters

showed significant difference among the groups. Suggesting that quantitative
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measurement of GAW may be a useful method to evaluate patients with
glottic incompetence. Additionally, jitter and relative average perturbation
might be important diagnostic parameters in mild to moderate patients in

the UVFP and SV groups.

Key Words : unilateral vocal fold palsy, sulcus vocalis, glottic incompetence,
respiratory function, phonation, glottal area waveform, Kay

Imaging Process System
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