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= Abstract =

Objective Measures of Voice Production in Telephone Operators

Sung Min Jin, M.D.

Department of Otolaryngology, Kangbuk Samsung Hospital, Samsung Medical Center,
Seoul, Korea

Backgroud : Now a days, most studies for professional voice user have been performed after
artificial voice abuse without consideration of environmental and personal factors, and
occupational specificity, therefore those studies have some problems.

Objectives : To make a basic guideline for the management of untrained professional voice
user, practically we ananalyzed the voice of experimental group.

Materials and methods : Just after working, the sustained vowel sounds of the 15 female
telephone operators (subjective group) and the 20 normal female persons (control group) were
analysed, using a history paper, acoustic analyzer and videostroboscopy.

Results : The most common symptom in subjective group was dysphonia. Stroboscopic
findings in subjective group were as following : posterior chink 11 cases (73%), incomplete
closure 2 cases (13%), anterior chink 1 case (7%). The mean maximal phonation time in
telephone operators was 12.8 seconds and in control group was 16.8 seconds. Jitter, pitch
pertubation quotient (PPQ), shimmer and amplitude pertubation quotient (APQ) were
significantly increased in subjective group than control group, but there is no difference
between two group in fundamental frequency and noise to harmonic ratio.

Conclusion : Untrained professional voice user nceds professional career guidance and
counseling. And when we manage the untrained professional voice user, we should consider
specific occupational, personal and environmental factors as well as laryngeal factors.

KEY WORDS : Professional voice - Telephone operators.

8
N E 54 SN, Al ¥ad o, AAA o
(neurotic disorder) 5 thgt JAE] Bttt
A &4 JARAEC] Zashs AR F M 4 JAHEAEY Z4 weEsety SHoRE,
F4o2F S99 2 (voice fatigue) & € 4 & AW L2 432 Aule] 2&H(bowing)E F

— 38 —



of ARozRE F771 Mol Wt A 7144 &
A (breathy voice)o] Uepd X glod, old& £5
B 5. TR o7, AF g AFT AxA F
o F4o] Fukddh

HA7A 9] olA® A A= dE ST
A A= dRE T st SAZE Fet A9
Hog &A% FAEEA & F S8 24 o
B, 4929 49 AAET 7)1dE st U
o g ole AR APARNNA dskn e AE
9 F9] 8744 94 2 FPH Bold 2 94F
§ XA g3 FFEAE ¢ EA-l At

ot AAES A M JdoR EREE 4%
BgFe] tiste] AA 2F AF FAAAE A HEd
yzrg SAFH o AP Aolg Hol=AE 4
¥ BogH % ojEd B ST =82 I
#} skgict,

e N %H

9 AN TF3e oA ZEFER 244100H
32A74R 2] 9F EEE Hol:x 159% ez
on, Eregs $4 R ol AV AN &
AL HolA| o= 1649 M 2BAHARS] oz} 20 L o
dez 3¢t

SAEY L KayAke] CSL Al28lg AMS-31% L Hard-
ware= CSL model 4300B¢}+ KayrlolA A3 486DX
33MHz AFHE ARSI, £ A€ Soft-
ware™ Multidimensional voice program model
43050121 11, wko)3= SHUREAL Model SM 48 uni-
directional : dynamic microphone AME-3}]T}.

At 8- (videostroboscopy) ZAAR= 70°Rigid Tele-
scope Type 5952% %39 CCD Camera(Panason-
ic®)¢} Television Monitor (SONY®)e| 9Z2% B&
K Rhino-Larynx Stroboscope Type 49142 AR&3}
o 7)&33, BE HARE Video-Cassette recor-
der (Panasonic®)& °]-&3te =3} 2 A3 o).

REFE F SN £ FRAANE 28R
O A J=E A7) ety 2FAE £
Z A PAME UESIEE o Ao, S3E
AL Heks AAS] FHS B4R 3z0]ie] d&H
/oY B&E UES sa, 33 utE ZA3le] Hag

2 Adsdnt. = Juisbde Ak BUdsHA e
AR d&E /ol/ B&aeE VRS sl A
3, $AE ttestE olste] Fo4dE AAsHT.

4 L

A7 AT S S| 129(80%), T
A7) 2 (tired voice)7t TH(46%), FF% A=x7o] T3
(46%) €22 Yy A 55, 4 B4, 39
558 TAshe A9 U (Table 1). =3 $4%
of7} ButE o] ol g SAFE] AFE AHE A
A FEXE L SAHAEE B AP U= AS
7} 3%(20%), $RZNZ AE7Y N8 E Bz 4L
3 3971 23 (13%) 01 AtH Table 2).

RN E FEE F U LT LY F YR &
22 FF AXE Yot o429 B4 g A
THAMNA &9 AL F 28] o]l 19, F 13 o3}
7} 14980]9111, &% vpd weic} B3 29 o] S vl
o @ A9t 29, 18 olFE vy $¥
797t 13%olct. AT HE 7o 57 o]yl
19, 3% o]go] 49, 17 o) do] 7T IElx Ad HA
ety $9E 297} 3Holqinh FREURE dog
% glE okES B4y QlE A9 290y §de
3z A4+ f1ltH(Table 3).

Table 1. Voice symptoms in telephone operators

Telephone operators

Dysphonia 12
Tired voice

Dryness

Odynophonia -
Hoarseness -

Pain in throat -

Table 2. Associated voice problems and treatment in
telephone operators

Telephone operators

Sought professional help 2
Treatment for voice problem

Medication 2
Voice therapy 1
Surgery -
Total 5
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el AYgH SF3H g 240N FE 2 F
A4 5.6, 2.398 253 Aljde] M B2
ZAgollon 7 oW SHARE 13.60I%iT. o]E2
v 1A1ZF Y3t 1A S PR F 505 =
g A58 stz AT AF NS I2Fe Bt
Z 13 U 343 842 AP L£EE 21T
A 29Te HIE BYon HFE 24To|UL FEE
26%°04 60%7tA Wste] Lol & Aejo|qlon] FF
FEE 38%°11tHTable 4).

AushE HAL &7 4 d2FAE 139 (65%) 0
Al Zor8 HEE (posterior chink)€ 29 A 0]9q]
e Holaze] gin udF JddEs Tk AR
Eo] 11%4(73%), &4 = (incomplete closure)©]
27 (13%), AxtE- JF-E-(anterior chink) 1%(7%)°]
A1, F= Ad 59 Y43 phase difference)7}
118, FZ(amplitude)d] 747} 103, AUREy =
714 (periodicity) 9] ©]’do] 8, pachydermia’} 82,

dAdgRe 3 9 FF2 5edA FEHUAG
(Table 5).

S AL wEe] BF 3 2 ASAT
2 12822 4 UETY BT 16.829) vzl 9
A ZaHo) AR (p<0.05), FSHh 3| (noise
to harmonic ratio, NHR)E 287} 0.1280 A4
ZFo) 0.12082 mFolA X7} F7iEo] Ao
AR o= fo5kA] Y%cHTable 6).

T3 2] 7)EAF(fundamental frequency,
Fo)& 230.240Hz, 7123%< Wol(fundamental fre-
quency variation, vFo)= 1.892Hz, 7|EXE+9) &
ZHa}standard deviation of Fo, STD)E 3.913Hz
oln AR 22t 235.481Hz, 1.179Hz, 3.050Hz
ol3ler ojE zZhi= R & Zol7t % (Table T),
Jitter 2 pitch pertubation quotient (PPQ)E &
7 1.790 2 1.03022 F4=2T9 0.969 2 0.
5560 gt f-ostAl Sk AN (p<0.01),
shimmer 2 amplitude pertubation quotient (APQ)
T 2871 4.859 2 3.3702 AYNRTY 3475 2
2.3339) ®jgt RostA SUHE] ANTHp<0.05)
(Table 8).
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Table 3. The pattern of dehydrant agents in telephone

operators
Use of dehydration agents Numbers
Alcohol
above 2 times/week 1
below 2 times/week 14
above 2 bottles of beet/times 2
below 2 bottles of beerftimes 13
Caffeine
above 5 cups/day 1
above 3 cups/day 4
above 1 cups/day 7
Tobacco -
Drying medication 2

Table 4. Environmental risk factors for voice problems
in telephone operators

Mean Min Max

Years of occupation 5.6 years 2.3 years 13.6 years

Times/day operation 5 hours 4 hours 7 hours
Temperature 24T 23T 29T
Humidity 38% 26% 60%

Table 5. The videosroboscopic findings in telephone op-

erators

o Number
Findings %)
Glottic closure

Anterior chink 1(7%)

Posterior chink 11(73%)

Incomplete closure 2(13%)
Phase difference 11(73%)
Decrease of amplitude 10(67%)
Loss of periodicity 8(53%)
Parchydermia 8(53%)
ErZ::ma and swelling in arythenoid 5(33%)

Table 6. Maximum phonation time(MPT) and noise to
harmonic ratio{NHR)

MPT*(sec) NHR?
Telephone operators 12.8 0.1280
Control group 16.8 0.1208

*P<005 'P>0.05



Table 7. Fo, vFo, STD

Fo vFo STD

230.240 1.892 3913
235481 1179  3.050

Telephone operators
Contro! group

p>0.05

Table 8. )itter/PPQ, Shimmer/APQ

Jiter  PPQ"  Shimmer' APQ'
Telephone 1790 1.030 4859  3.370
operators
Control group 0.969  0.556 3.475 2.333
*p<001 ' p<0.05
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AdH ez F7I $4E MR AFEEAA Bol
B £ 9e $AYRs gE FAES FuHo &84
£ F AT 71548 S48 ol BAEL AR
2E 3 F SANEZE A Ha A TS 5
A E o B Fo] Ettn 548} ]2 L B3 5}
o] 93, obHEtE HYog ASE F44o] 4
Ao AR Fgo] =] A AY da-Z(monopitch)
2 @3l g,

olgjg F4o] BAFA HE WELZ Koufman”
2 $4929 A9 ¥t e EA AU, ¥ast QL
€ 7154 $43 #x BTN FFRE 289 1%
(laryngeal muscle tension)ol] 93 Aog A3y
on, olgd F4 F& & UFA LA (muscle
tension dysphonia)e}® 71&3dx, AYH &4 ¢
4TA Hirano 3°% 1 ¢ B d7AEL 4
271 249 A 2 FF5F 259 2 (strain)ol
o3 AW EIe ofstel @Ho] gldkm djon,
Koufman 5° 94 7% 259 7130 Qe &
At At

olf g FAYRE i, A71A, AL, BAL 5 A
AE &4 JAEAEAN Bol #2HH, Miller"=
=8 ZAHteacher of singing) & W2 AF% B
oA :-g-Ao] oF U2th(loss of high notes) A1+ &
Au27t Qe 3%, 4 547 (hoarseness), T~
¥ F4d(effortfulness) £22 F4E By 819

B AFME wAE) HAYE 3% AT 5

al
o o2 saale] fA18 A%E e,

4808 4o7lE AYAAER Miller 3°F
Teachey "2 A4, 9%, A4 5 B9 ol ¥4y
&, 357 d2E 2271 94 (drying agents)d
AHE, 79 B3 24 5 Fol itk Bagh vt ¢l
o AX E242(loud voice)E U= AtgtolA A Z
o} (dysphonia)7} EA8E 7FHsAdo] Boix 3t A
A A 44 (hyperadducted configuration)&
Bojx @XM AddAe] B4 7bsA el 2o 8
ot & 79 gz ojA TF-71zkel g2 A o]
AA7Y Fojd A8 BAE B 5 oded o33 2
F713ke] 1071904 2471974 e] &k Tl
ol 4L Bol: A47t 24 A2 ol B 2FA
o A4 2ol g Auie] A -§of o]FA Uttx 4
7t o o g 4 A, $E% 71k g
o] 0]F0j%|7] go} B] B AFI} Had Ao A7}
g}

aztel 8 QA uig IF2 Marston® 7
&7 (hydrating effect)o] W& d7olA g, &, 7}
Hel, olwAl, FI2e}NA T AXZHFL A
(drying medications), ® £5F#l(nasal sprays), %
g AAA (decongestants), TE2F, A7|= 7, A=
& &4 Sol 4ud JAxE VA 4 £F 58
2 £ loky e dl, E d7alA g gy 73
& oM &, A, FAEEL 52 HHE H=Ho|
A1t

TR ARG B30 FF AN 1F B
M H7e =2 & s 2EE 17~18T, £5& 60~
65%Hl o1& 7123 7IEE M2 45 BAVL o,
Eo] o ThE £ yolzjol H7& =4 F gloh
g o3 AY 2 gAY EAo]r] ol
gl Aldeta Agdle nEsA wrA sk Fu
ojATo g BEFEStL, A HA% §Rxde=R
© A% 858 AXSA ¥a, Y 58S S8 L
3T F de A7K EFE 2E2A, A= A
24 A3 L7} FoA P o] A A3 2x Ha
o gz ARZ Huo] Ay 58 LY 5 s
et 258 W3h= b 17~20T9 %9 40~50%
o 57} 71 HASP, B o] U= AdR
o A% BEILEE 24T, U7 S5 B%E 25T
O ¥ Aoln $E& W3] Zo] ¥u ¥ Ay
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olojAq AglH AHLx 2 FE9 Apo]7} o} Aol
v g7olet AZts ), £ wghalo] Akl 94
gto] §717} A9 GEE Aol

Eustace 372 2@ 34 F AsHdeS ol 88 A4
0 ARl A AubR A - FubR Fud MRS Ee
%3 ABE(spindel shaped glottal chinks)®] 61%
oA Bttn dgon, ol 715AY AU 259 o
37t Adiskde AR Auky AEES HEE Aol
I 7HAEY & A AN 8] 18, &

¢ PZo| 2902 WA JAEF %S At 9

drg FHE HgE AR YRy HdAt
(phase difference), A%<] 7+, F7149] &4 F 7]
T4 oA UREAA FAHY TR YR E
& 11%5(73%) 1A BE=o] A3 =+ 138 (65%)°
vl F7tEo] sl £70l%E U, Coton 579 B
2o 93HA Ik HEEL2 xR ozleA  Bol
£ 4 9on 1 o2 4zt ¥ & FIFE YE
7] diRolgtn gt B gidTelAM Fu AR E
o] B o]{FE uFSFEo| A TFA A ARG
I o= ujAAAQ HAE e Ad Ao
A4 4 it

Gelfer 590 AR &4 FAHETAN SAHHRE
FEAZ F FAS A7 A48 B A/ HEA
7182549 B% (intensity) 7} T4t Azg &
24| (signal to noise ratio, SNR)7} 219] 1A <}3}s]
Ko, jitter ratioZt F/181Y TR RuslgE d], ¥
dfolME 718AFFE #Asn FH5Y F713
W3l (cycle to cycle variation)E ¢)mish= Jitter 2
PPQ, 7A=Y F7zt WgE 9ujsl= shimmer %
APQ 25 99] A F7Ph= £4¢ 5t

o]z} APH &4 FAGAE tidteis AEAQ)
Zd, 4d A4 dig 28, F& 4y 3L A8 H
23 22, Aol B 9 ZE AY So g 1
S (voice training)e] ¥.28'"" 53] Marston 57°l
71€% g2 73 48 i 7 X & (hydration
treatments) 24 F¢ #7390 AHd &7] &4, AH
el 7] FY. BY S5 AH, A 59 58,
4] 3F(nose breathing), #& f2 59 44 Fol
T3 ot

oX o

! E

2 A ¥ A A 94 s 59 A3
S B8 AAMES AYsta, gl 18 4FE

AF AAE A YEEE 3o AT F5, T
B39 ujasle] & off 22 Ay 2jo]& Ro| i},
oEA Y 2= 4 &, @738, 254 AR &
287}F obd 38 (high pitch)9] AL dch= A,
TF7I1Z, AANAY B4 25U BgHoez gt
Uehd Zgela @ 4 gl wehd SAFEES A &
2 AYH &4 AR A9 A bE AYH
Bol4, @448 7144 84 58 st A&H
2 SABYE A3steel & Aojdt
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