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— Abstract

ELECTOROGLOTTOGRAPH IN NORMAL ADULT ; PRELIMINARY STUDY FOR
ELECTROGLOTTOGRAPHIC STUDY OF SWALLOING DISORDER

Young Bin Kim, Ju Kyung Lee, Dae Ho Leem, Jin A Baek, Seung O Ko,
Ik Jae Im*, Hyun Ki Kim**, Hyo Keun Shin
Department of Oral & Maxillofacial Surgery, School of Dentistry, Chonbuk National University,
Department of Clinical Speech Langnage Pathology, Graduate School, Chonbuk National University*
Institute of Speech Science, Chonbuk National University™*

Electroglottography (EGG) is a simple and non-invasive technique for analyzing the vibratory patterns of
the vocal folds by detecting impedance changes across the larynx. An abnormal electroglottogram is shown
in patients who have a dysphagia associated with neuromuscular disorder. Electroglottography offers reli-
able informations for diagnosis of swallowing disorder and gives quantitative datas.

The purpose of this study is to provide the normal value of electroglottography in normal adults.

We took electroglottograms of 80 adults who have no problem in swallowing and utterance. EGG data were
analyzed to find out the value of Pitch, Jitter and Closed quotient with a commercially available software.

There were significant differences between a usual voice and loud voice in 3 measures on the EGG signal-
mean pitch, Avg. jitter, mean quotient. To get a proper electroglottography, phonation of a usual voice was
better than a loud voice. Four measurements- S.D pitch, Avg. Jitter, Mean closed quotient, S.D closed
quotient- were independent of sex for adult. Three measurements- Mean pitch, S.D pitch, Mean closed
quotient - were independent of age for adult aged twenties to fifties. The Avg. Jitter of twenties appeared
to be lower than those of forties and fifties. The S.D closed quotient of twenties appeared to be lower than
those of thirties, forties and fifties.

Key words: Electroglottography(EGG), Swallowing disorder, Dysphagia
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cultation, Ear probe, Acceleromoter®® %] thokslA
a705o} st} o] F Videofluoroscopy®t Cervical aus-
culatation©] 44402 7P wol AHEEY, ARle 29
A FA 71 2 A w2 5o EAZ whEAol A
AL o2 Do) lom, Fale Aol Hrlel H
w40 ojgti= ©yo] T,

A71°8 538 ZAHElectroglottography, EGG)E 4
9 71%& H7HE & gl v g0l AR W o
AL st e HolHE 92 ¢ slen 7hsst

, AR HAL ol A3 Fabreo] 8
Ao 2 pEAN e, 3359 Fourcin® Abbertonel] ¢}
3}l laryngograph& A 2H= Ach.

A& A el BAE B4 525 AR
o Hhgate] T A7) ALS EYsie 9, 4
BHE FF IR TR F AFE ke A7 A

g
2

c

&& 2Qste Aoz Ao 2T o7 wHL
5217 (vagus nerve, CN X)d| 93] o]Fojt}, 3
AAE dsh, F5AH, QT 2T Fea= AL
2 &% Pakinson s disease®} 2-& <] HA A3l
F% 5o Aot AAN R WA ATFRY9 $& S
o3 u|FAA £ Al dskgel, 9, TAANE Kol
€},

Table 1. Number of group(Age)

CEwlzg a7 =

stant. =9, 249

£ AFe dolol SAtol e M7 EHAL v BN
3 8% A B Al A7) B A parame-
terg A48t 319 1L, parameterd 3372 Tt

b 2 A i) hE AAg

SE R 200, 30d,
aFo2 A%
b

o WA £XE Table 13 2tk 254 HadH S

Table 29} 2k}

A7V ERE AAF st=do)2& Kay s Electroglo-
ttograph, Model 4103(Lincoln Park, Nj USA) (Fig. 1)
£ o] gslen, stedole Alad 24y 298 98
o 253, @] AR RAHE )9 Aoz T4
gof tt. IAPAE HSHA G=E 3 T HaF
7359 thyroid cartilage®] laryngeal prominence $-

% lom F§lol FA3tL,
(Fig. ). 458 3¢
AnalysisZ o] &3] B4

AFE gl 7HEA #AE =

LYHES 3ol AL A

=
2ZEgo]Q] Real-Time EGG
Fiet.

|

of

Age H(n) 9 (n) ol
20t 10 10 20
304 10 10 20
409 10 10 20
500 10 10 20
il 40 40 80
Table 2. Average age of group
Age g(n) o (n) Ry
20th 26.8 255 26.15
30tH 32.7 325 32.6
40dH 45.5 42.7 44.1
50tk 53 54.6 53.8
kY 39.5 38.83 39.17
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€ parameter® A% sHct.

1) #7H8 &29] B - Mean Pitch (©91:Hz)
IS B /a/E 2% o) TABIEE 1o, 3 2) 73PE £29 2593 - S.D Pitch (%$]:Hz)
3] vhE AAeta A SA 7R AT & A 3) AT Jitterdk - Avg. Jitter (&9:%)
7 e FES Adsiat BA ke A7) &9 4) AEH A& 37 - Mean Closed Quotient(CQ) (&
S BNt} A A9 A& HTgE AT By ﬂ %)
o A7le F 7K ez AAEiglen], HELe e & HEAYE E28A - S.D Closed Quotient (%
Ao tstdq AALE A8ttt BEAEe A4PAL %’4%)
Ao ANt tigtele 712 BASES ARE Real-Time EGG Analysis 2ZE$|o]E o|-&3lo] 4]
on Eade HHA dshie B2/ EY & 3718, A7t BAsE ©F Pitch &% CQ, EGG waveforms
1%E A2e AfEge 2 272 B AW FAl #EH Y (Fig. 3).
S AR BAE AR RS AYAEY Y, dFEe
A8 lA 15cm Bojzl YA nlo]aZ W& = wro] TR Aol o8 ARG, Y 2 20
w3t A71E SR o HEAe Ehgd tid B #2l SPSS 12.0& AH&ate] 2ARIE o, 24979 4
7 YA (db) S Pl AdAE] HEAE W o) = trtestE, FHE Aol YYEAHEH (ANOVA)
AsteE W Hat 53.1d A dojglon, 24E BAE < ol g3l EAMAY. tBo] dAE Aolo folAo
< = Hi 68.3d AR 2 SHHA AFH A5 728 Aole ARkl AW F Tukey?1'd
Real-Time EGG Analysis®] 453 5 tg oA 7} < o] &3] AAEH Tt

Fig. 1. Kay' s Electroglottograph. Fig. 2. Electrode position.

Ampltude

Time (sees) 200

Fig. 3. Real-time software.
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Aol FAIGe] HAY] Ao WE parameter #S T
AT (Table 3). B54ee 48 7t 3709 para-
meter(Mean pitch, Avg. Jitter, Mean CQ)olA 42
o2 Fo7 o] & YehlUY. B4 A7 W& para-
meter?te] #}o]7} Pitch, Jitter, CQolM B5F vehyon
2, EGG A A 249 2718 Aok 87} Sl
AAzeH, BEade EaZ 3 A A g2 72
parameter #& Tolo] MW HEaeE B A9
= Y7t Mean pitcho A5t EAZ 02 {28 Ajo| &
Holz whH 4|2 Wy Alde 9y 7 ZE para-
meter@t(Mean pitch, S.D Pitch, Avg. Jitter, Mean
CQ, S.D CQIlA BAALE 93 Ao]& BT},

Table 3. EGG parameter values according to phonation

YUzt parameterdt 749 BAEA A7t 42 BE
Aeld] ti8] AFWEZ EGG parameter® FE3I(T
(Table 6). Avg. Jitters} S.D CQIA A& 7t
& 21o] & BT} Avg. Jittergte 2009l 40t} 50th
Hot v Jelgen) SD CQa-e 20th7} 30T, 40T,
50ti BTk B Yelth ol d#o] F7lEE A7
T3 o] F714 0] YolA L n| g

BELeolA Al B AR o] W2 AV &9
AAte B2 parameterd 2 =313l (Fig. 4-
8). Mean Pitch®} S.D Pitch E5<llA @4 B} oJ Aol A
F2 IS BT Avg. Jitterdg ¥ SD CQY ¥¥E B
|, AElo] S7Ie wet ghe] FAEEF S & S
A

Voice Mean + S.D t(P)
Mean Pitch(Hz) usual 166.53 + 51.51 -15.09(0.00*")
loud 209.22 + 59.29
S.D Pitch(Hz) usual 2.31 £1.98 -0.18(0.86)
loud 234 +£1.20
Avg. Jitter(%) usual 0.45 + 0.24 -3.43(0.01*")
loud 0.38 +0.22
Mean CQ(%) usual 4499 + 4.23 ~7.10(0.00™)
loud 47.57 + 4.06
S.D CQ(%) usual 1.64 £ 0.95 0.27(0.79)
loud 1.61 £0.81

* . significant level(@=0.05), ** : significant level(@=0.01)

Table 4. EGG parameter values according to sex (usual voice)

Mean + S.D t(P)

Sex

Mean Pitch(Hz) M
F

S.D Pitch(Hz) M
F

Avg. Jitter{%) M
F

Mean CQ(%) M
F

S.D CQ(%) M
F

119.02 £ 15.07 595.19(0.00*)
215.23 £ 20.13

1.97 +£2.38 2.41(0.12)
2.65 1+ 142
0.40 +£ 0.21 3.74(0.06)
0.50 = 0.26
45.88 + 4.31 3.79(0.06)
44.08 + 3.99
148 +£1.08 2.31(0.13)
1.80 = 0.78
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Table 5. EGG parameter values according to sex (loud voice)

Mean Pitch(Hz)
S.D Pitch(Hz)
Avg. Jitter(%)
Mean CQ(%)

3.D CQ(%)

Sex Mean + S.D
M 159.06 £ 28.25
F 260.64 + 32.19
M 1.85 + 0.96
F 285+ 1.23
M 0.33 + 0.22
F 0.79 + 2.26
M 4871 +4.14
F 46.40 + 3.67
M 1.28 £ 0.55
F 1.94 + 091

228.16(0.00*")

16.53(0.00™)
4.63(0.03")
7.06(0.01%)

15.59(0.00"%)

* : significant level(@=0.05),

Table 6. EGG parameter values according to age (usual voice)

*

* © significant level(e=0.01)

Age Mean + S.D F P Difference
Mean Pitch(Hz) twenties 166.67 + 53.22 0.07 0.98
thirties 170.83 + 59.71
forties 164.89 + 42.18
fifties 163.82 £ 53.59
8.D Pitch(Hz) twenties 1.49 + 0.55 2.31 0.08
thirties 212+ 1.20
forties 3.03 + 3.41
_ fifties 255 £1.10
Avg. Jitter(%) twenties 0.31 £ 0.09 4.88 0.00** (30
thirties 042 £0.19 40-59
forties 0.54 + 0.30
fifties 0.53 £ 0.26
Mean CQ(%) twenties 46.99 £ 3.15 2.11 0.11
thirties 4461 + 4.26
forties 44 06 + 4.31
fifties 44.36 £ 4.67
S.D CQ(%) twenties 1.10 £ 0.34 3.55 0.02* 30
thirties 1.67 £1.07 30-59
forties 1.99 £ 1.27
fifties 1.77 £ 0.61

* : significant level(@=0.05),

*

* ! significant level(e=0.01)
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Fig. 8. Electroglottograms during phonation, Normal (left) and Dysphagia (right).

Fig. 10. A vibratory cycle of vocal fold® .
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Fig. 11. Electroglottogram of vibratory cycle of vocal fold.
AA’ : 1 cycle of EGG waveform

AC : Closed phase

AB : Closing phase

BC : Opening phase

CA’' : Opened phase

AC/AA : Closed Quotient

V.o #

Agdshe FAES TANAM AER o5 9
A B4 248%9 ?‘ii‘-“—i‘ﬂ ZFaoz g A o
Fo§, $FT5Y dS5Ho| 1 B 5 93 o] Fof
ATk n A7 (vagus nerve, CN X)< tix A o1t
S 943lE corticobulbar fiberl A A|ZED | o] Af{7}

internal capsules 53] Welst AdlA od (nucleus
ambigus)® &% FFEAA AIYPAE Ft} A 7 V)
Tl FAGe &g shed SEAAE OME} A
4 AFE o] nucleus® B3l AEH $F B
A, FE)E Yo7y, n|F407 Rt opet A M AN, A
A9 &5 o= djr}, v]FAA o] Bdte TEE A
HEd, Aot #EE AT $52(superior pharyn-
geal constrictor muscle), $UF F%<(middle pha-
ryngeal constrictor muscle), 815 43 (inferior

7§+ (palatoph-
ryngeus muscle), ©| &5 (salpingopharyngeus
muscle) S Aujsin], TAF FA} YRS
(crycothyroid muscle), #4443 E < (thyroarythenoid
muscle), 92 &439 <2 (lateral cricoarythenoid mus-
cle), a3 Oé’%(posterior cricoarythenoid muscle),
A7+ (interarythenoid muslce)d) 55 g},
w3 TFEHE Gt 99857 (aryepiglotticus
muscle), 435712 (thyroepiglotticus muscle)& A
wjgH® m)EA A sk, 3, ANE B
oA Hv, AAZ % ‘%‘EHQ' FAIH e FHel| A A~
AFF 24 AAF @a"hﬂa Bolg Ao AIM A

A
A

pharyngeal constrictor muscle), 7
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AR AAE A A9 3499 399 W g
< ¢ F A (Fig. 9).
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parameter?] 2% 2 A/ A FAFAE AFet
27}k g},
Ao dslAel e ;‘E}C’l‘% A g7l AHEET Sl
W AFHAY, 2Y9AY FQ 74, HAS WA
2%, H4Y 24 59 "Wi 7HA 3 ok, A7 Y
A Helectroglottograph, EG)E a9 Z 919 A%
3| Ho HAAZ] AFAlele] A APk A g Ax A
g2 23] ool A%, 53 A &l aig FEE
FZeTE 717|240 QN ofe} T4 2 &
A $93 T 238 Aol Bol AHH T

Ale A WS FFUS, 9, Ao s #4734
Z, 9E99E 2 $9ET dAH glon IFAdE
, ST E 2 ZJPQ“O&?: HEAFo] JAsd
7) 852 48 A, B o= WH D

Zo] WAstd 3719 s5& atdetA €t

3t 3710l F7ste] Azt FelA s, o
F& RS B8 wE &2z 37t AurbaA F919
71gto] stol A o] Aujzt vl 24 €. o] & WEF
o] &3} (Bernoulli effect)har 3t} ooir A E3} 3.7]
ol Azt F7tetd oAl Aulzt dele BAo| HEol st
e S A o] #32 Van den Bergd| 3
7198ka Z{eAolE (aerodynamic myoelastic theo-
1y) .2 A Aizlsdeld et 71 AAde] o] g
T old HAHE B A HAe

He A
el
,

O:

ofd N

w29
BEE
SERR

1 o fL[R
o o g

491 A& 140~4003], 8ol
7P g o,

Childer 5& 14 Z5&<9 (ultra high-speed digi-
tal image)Z W71 ETHE HALE ol &sle] HEg AT
e AEe et ] 39| o].l,]_,_ E2sl 33194
LZolgta v, & Aule < (upper lip) @ sk
(lower lip)e] 7t SRR 55 39, WA sheol &
X3 o]olA Aol 23]7] Alatske H4&7](closing
phase) & Ay 44 717+9] #H47](closed phase)7} 3\
T sleiE dyn UA o] dely) Alkske Ay
(opening phase)& A 7171 (open phase) 2 ©]3 =o]
AREe] 7] (one vibratory cycle) & ©| &t} 221
A5 %4 (zipper-like manner) &2 Athe] oA 2t

o2 gay] AFst] AE71E Ay, ddela e
3]7] Al#fste] H71= olgdtk (Fig. 10). o] & 7]
A ¥y} H]JJ_OM A& Fig. 113 2o}, Pitche &
E0|E 4= FAR T 71 &F a5 s 23
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A A5 1371 F Adv 29 e A HlEE2A
Fig. 11¢] AB/AA ¢ &3ttt Jitter= Pitchel W&
ouisin | ©@7]7ke] AdiAel Hol & vehdth metx &

ke 39 2106l WA 39 vl B9 Ly

o, 7|8 F35) gold sl 2A dEe WA o
e,

A7V e AAle] 4&de T AR e 71EFRE
Z &2 7ok‘E(amphtude AL BAL = AE
ol g, BAelE golAY, AA eV 52 A
& s EE qTjr 22 A kg 7e il
Z7] F A 287 (Closed phase)°l F7tatd CQ7t
Z7VeHA "ot a3 eg A7 ERE A e B 3
ok WA & 817 sfodof A&t AAL shssith ol &

TFAME BEAee Zaele A7GEY A4 para-
meter7to] Mean. pitch, Avg. Jitter, Mean. CQelA1
2@ 20| & Yo, ol 7R ETE AA 94
AAte] B A7 8 2 ord ot dEs grEn B

ExgdA HAgtelA e AEd W& parameterte] &

AR Aol7t Mean pitchl A5 Rt oW, E42]olA]
AALE ol e E parameter?te] EA1A zbolE B3
ot BEAe]oA Ao W& Mean pitchzd] Aole @
A3} odAzkel 72AQ B Fa Zolo] Y3 AR
Azter) =3k AN ERY A} Al & olgA ste
ASEE AYustzae] FAE Al AUt A es
2he ojgolgh olA] Atjol] A o] &0l e A, 7
Wy 55 Un

W B9 Aae TR, B8 2 AT
AFolde] TFATY NG FAXEAE FEoirh
A4H o 2E parameterd ol&ste] AZA, Atheiy)
o] 7itho] Eﬂﬂ a7t olon AN EHE S o] &3 A
H2Ad & 29, A vl gt Bak 9ot O 9
3] VB Fule) EEQLE o] g8l AT WA A

=k 40 6}‘?} !

Halold A. 5% 34014 164]9) o}F 16482 ho R
ZoldH o] P A7\ ERE HAkgkel dg A7
BaadtE”. 5709 parameter-fundamental frequen-
cy, jitter, open quotient, closing quotient. opening

m.m

quotient-& A8 21 jitter, open quotient, closing
quotient, opening quotiente]A A7k FElgt Aol=

Aotz E338%ch Perlman AL $7& 34 43t Al 4
EA 7} o] o) A T A%yt Ao R ARHY, T
A7h 93l Fo S Bl TFE A e itHe o
Ao QFFHY tale], A} A A7 ETFel
g 75 Haslgich o[ A AE 725“0“401*% ‘iﬂ’a °
Z 3t Al 7‘47]”"?‘453 HA
ol Fej7t YAk g1 o4 @1}7}«] ol }‘jroE

g
L
Mz
Y
_gg
3
l-Di
;,,
4:
1;4

B &olofire] FHo|&2a13 ZAb  s1Eof BXle] M2 ZAIE #8t ofa]2dT

A AT, Takahashi 593 Baken®'& A4 A €U
z¥zke] AVg. Jitter(S.D) #< AR on o 4ofA
0.61%(0.056%), BFAoIM 0.57%(0.134%) 2 B8}
ok B dFodE Aody 80M e Avg. JitterdtE 7
Aoz Ao x 0.50%(0.26%), FAAAM 0.40%
(0.21%)& Jepiidct.

Aol A7 Fo e TAA A7 E%E FAE
ANsted, WA 4] BlEle] WstE AAto2 Hosm 3
Fed 539 A4S ] EHFoEN oo HEAH,
ALY, SRR da FEE NG, P4 e
2 aed & 4 9t EGC A EdEe A2 | A8 =7
24 AHgetE AR 2 3t gleget Az ole &
AEE ©72 A3 Stemple 59 HREOE o 719
gtx gapgolgta o AT

AL Aztel 718G H4& sk FAl
728 BEshe 488 At olw A & A2 EBE
AR AT AR F28 BAYAE 8L 47t
71 A7)t AWE Q4akA Raha et Hel of
2gAof 2 840 ZEH AE 7 9 2 A5 A2
AE BopAME obF Fael 2he] FA Kt A 4o
Helgd 9 AT Fa3 oA e A
A ofi G B Hoprh opd prtelehias, A3, &

7)/5E7IUF, oHlAZxT, Aty F9 o
BE FAROIA 1 F84d0l ZxEo gt £ ATe
A7 EAAE o] 43t sl A 2 K52 H7HA
g HAFAE ATINALH, FF Ayl At A
7\ EAAS Bl 2 At Besth B3, A7
EZAL Al parameter?] F7H37% 2 dabdel] A& H7HAl
dsl7)% A4 =2 EGG parameter?te] @Al Bt =
97} o] o Th, A ZH G olA BE B0l B AL
= Azdd,

ded

B A7) 43A A olde] £ %E EdE, o
% e 2ES dITh
1.

2. 309l EGG parameter-mean pitch, Avg. jitter,
mean quotientol|d HEA]|9} EA2|7ke] EATA
o2 fogt Aolrt EAETH AV EAA e
ZAY R she ZANn Helkgt BEAYRE WA
£ o] Br} Fgaitt. & d1oA 33 BEie
9 271 it 53. 144 el 2Tt
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3. 4709] EGG parameter-S.D pitch, Avg. Jitter,
Mean closed quotient, S.D closed quotient —°i|A]
Ao ©hg FAEE 2hole AT

4. 379l EGG parameter-Mean pitch, S.D pitch,
Mean closed quotient ~olA] A& ol w2 EA 8HA]
ol zole= Ao, Avg. jitterrgh-S 20t Bk 40tH
o} 50l Al E3te™, S.D closed quotient?t 20
s} 300, 400, 50t A =9kt
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