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Voice Analysis of Chronic & Daily Voice Burden in Professionals

Jun Mo Kim, M.D., Hyung-Wook Park, M.D., Suck Woo Lee, M.D.,
Hye-Sung Park, M.A., Sang Yoon Kim, M.D.,
Seung Joo Yoo, M.D., Soon Yuhl Nam, M.D.

Department of Otolaryngology, Asan Medicine Center, University of Ulsan College of Medicine,
Seoul, Korea

Aims of study : The purpose of this study is to measure the chronic and daily voice burden
of the professionals in their actual working places. These will be a valuable guideline for
preventing and controlling the voice production of professionals.

Material and method : Our study was selected to the 10 female telephone operators in the
Asan Medical Center, ages ranging from 22 to 38 years old. The symptoms and acoustic analysis
of both telephone operators and the controls were evaluated before and after their working. The
symptoms were cvaluated with questionaires, and the acoustic analysis was measured by using CSL
(computerized speech laboratory) system,

Results : The symptoms of the professional voice abusers are same as those symptoms in
laryngeal fatigue. The acoustic analysis before their working were significantly increased in jicter
and shimmer, in comparison with the data of the control. This shows that the experimental group
is exposed to the chronic burden of voice production. The jitter, shimmer, and NHR after their
working are significantly increased in comparison with the data of the acoustic analysis before
their working. This also shows that the experimental group is exposed to the daily burden of
voice production.

Conclusion : The acoustic analysis of the professional voice overusers has objectively measured
that there are chronic and daily overloading to the voice of operators, and these will be a
valuable data for preventing and controlling the professionals that abuse their voice.

KEY WORDS : Professional voice - Telephone operator - Acoustic analysis - Voice abuse.

=EHSY 20019 59 15¢

AASEY 20019 69 119

AAAR} G, 138-040 A& +97 FHEF 388-1 4w g nust M&5YE Y on|d St ma
A3} (02) 2224-3966 - A% : (02) 489-2773 E-mail : synam@amc.seoul.kr

- 17 -



N E

AQHR SAAEAE] Ttk 5830 F 7t
A #e AeczE 3592 (laryngeal fatigue) 2 243
9] o8 9 FALE 7154 S48, Aule] Wl
2 o], 4173%3 Aol (neurotic disorder) 5 TF¥FH
AAFE] BRI A H22 FoHE FFYR
TR o)z, AR 2 R

1972'a Green &/33 2 (vocal fatigue) = &/
Tl 5 259 B2 el | Eo] o
steo], o] FYPWE Fdsl] YJROEREH T
717k Aol WWhe §42<Q 7144 &4 (breathy vo-
ice)& 2 dvta Hnaitt.?

T2y 1991d Scherer & EHE T
@& T SARAE s F TR FA
g zpol7}h gk Fs?

A7 o] SAFHAHEAE S R S EAL A

7HA] o] 8ol BRHNUAT BYHA| = FepATh E o
& At 99 es £ FAHESHA
T JARNS FozA, SN M B
Al St aEu ole AA A9l
T BHdA 79 #744 22 9 HYH 5
8252 ¥R g1 JARHE AF
g EAIF ] Tk

AR =4 -“V\F&Z}E} Aztele o2 merd] o
ate] AA| 229 27 AF SAAE AlFgEe] o
277 v wsle] FPeH e AR Aol FHY
o2, A9 238 HAHacoustic analysis)E
AL S A AR, 25 AF 5%
2 Arke 43 o S4FH l’fo’} AR HHstet
2z} BTk & ol g AA] Al xe] ARH AR
2 vHEo] A9AQ S4FA8AES AuA 54w
o =& FuA ek

ME X gy
NeFdHd Astugder] 2Fe dPEE ¢

& 224178 337 7R (H 31/‘%] )elsL
‘50117‘1 13337 7.39)9] #F 1088 HF2E 83

. A B 2R

AL JehiA) gkom, 42 AHoR Mg &
&% danER oaag% PAIRE 3Tl 284)°]
3 d(a7 4.58)% @4 107

S84 ZAMacoustic analysis)e KayAlel CSL
3008 Al=®] = Multi-Dimensional Voice Program
(MDVP) model 43058 A}-&-3lsith mgEol tist
SAAHE 25 A 24 9N TF FA oF 5
] *Hﬂ"ﬂ*ﬁ ute] 2 JollM <F 10cm 7HF AR

3 F 7hsshd B3 9 B2 Bl wolg 32
7H Bael2 of 323t A&H o= [o/E WS E
slglon ol& 23] ot HAIslY I HAAAle] B4
2ol 77k A& AhEAT ol 93 SONY®Ake]
digitalized cassette recorder® AME-ES{tH. MDVP
Zoll A& jitter, shimmer, noise to harmonic ratio
(NHR)E &% 3tth.

04 WY 9 34L AEAE Bl AR
AES Az aeE] SA4ANE F2E F e F
8% 8919 FFH2E dod F 3lE B &
A exAofe] Yolo] F 4 9= 7| ATe] =
A uPrEe T HTAY Thdhe S 5
9] gEL AT FHE S FE] A
F28 227 dyyness), B4 & (tired voice), HA4
Aol (dysphonia), o} (hoarseness), 55 E5(pa-
in in throat), ¥4 & (odynophonia) 52 <83 &
ojo]m & AF AT g HHIH=F et ©]
Z dAde] A7HE 7)o g whyo) A&dd e BF
o] gl BHAS WATEZ A7t BAGE 249
EHE DN skt E Al §de) W
Ao oz AHFEFE st Sbdte 5
& BOAY] S WAEQ SRl dal A
FHo 2, 4F A% wie 4L dHe 45 E
o oJ3) A7) FFoz T3l

Aspagrst F44 AFAE 5 7124 o ¥A
9] EAZ 71 ddL AQstr] g8 43t 2Fd 5
A8 73 % (videostroboscopy) & Al3i&tsict.

BAE AEe AN #7142 statistical pa-
ckages for social science(SPSS) 5 H|24 744
Wilcoxon singed rank testZ ©]-43l8 1, F5sE
2 0.05% 3t9H.




& 1t
FFAxE 4o F 3le 45y 5§ dHe dA
10% ¥ %%“lr: 4% (F 18] o)), A= THEHE 1
& AL 18R 1/24), del2r14 vde

= GRZEUAS 283 B9t 292 By
Fﬁﬂﬂm:‘ e

w

‘go]i’i.l- HI2AE Z‘i?‘*ﬂ 0“5

[<] [<]
87l 179, B F 1902 YENa, tix =
A F5 21zl 4gela dF Folle %E”\]S’Jr
knj

alo] Bashs $7do] filtH(Table 2). 2T &

Table 1. Pattern of dehydrant agents in telephone opera-
tors & controls(N=10)

Dehydrant agents Telephone(N)  Control(N)
Alcohol 4 3
Caffeine 7 8
Smoking 1 1
Drugs in rhinitis 2 0

Table 2. Voice symptoms in telephone operators & con-
trols(N=10)

Before working(N) After working(N)

Sx. Telephone Controls Telephone Controls
Dryness 6 4 2 0
Tired vocie 0 0 2 0
Pain in throat 0 0 2 0
Dysohonia 0 0 1 0
Odynophonia 0 0 1 0
Hoarseness 0 0 0 0

T di%ﬂ 7}%} e, &2
=5 7P E3a, A%
a8,

A SAFHEE Haxd 2249 % A
ALl A3 mrEe) 7182 F S (fundamental fr-
equency : Fo)i= 229.58+11.53Hz, jitter= 1.43+0.
32%, shimmere 3.94+0.96%, =t &3] (noise
to harmony ratio : NHR)E 0.2+0.08%32, thZo|
A Foe 216.65+9.76Hz, jitter= 0.6+0.21%, shi-
mmers BT 2.7840.65%, NHRL 0.25+0.1°] %t
olE W4 = jitter?t shimmer7} BAZHCZ 238t
A F7k=o] AT (Table 3).

A3 wgrge] 99 SAREE JYEie €3
Zo] &8F8td Aol A Foe 237.92+11.21Hz, jitt-
ere 1.71+0.49%, shimmert 5.69+0.99%, NHR&
0.47£0.192 A9 Hla E43Pd, ol ¥ T
jitter, shimmer 18] 3 NHRe] SAA 2 f-2l3tA|
ZukEeo] itk a3y, 2Rl 4% A3ARE

Me 43t Fol] B39 Fox 221.75+8 44Hz, jitters

0.51+0.15%, shimmere 3.4+0.64%, NHRZ 0.11
+0.032.2 E2A1eh vl X feolskA fsirt
(Table 4).

Table 3. Acoustic analysis in telephone operators and

control before working(N=10, p by Wilcoxon
signed rank test)

Acoustic analysis  Telephone Control  Significance(p)
Fo(Hz) 229.58 216.65 0.17
Jitter(%) 1.43 0.60 0.01
Shimmer(%) 3.94 2.78 0.02
NHR 0.20 0.25 0.51

Fo : fundamental frequency
NHR : noise to harmony ratio

Table 4. Acoustic analysis in telephone operators and controls before and after working(N=10, p by Wilcoxon signed rank

test)

Telephone operators / Controls

Acoustic analysis

Before working After working Significance(p)
Fo(Hz) 229.58 216.65 237.92 221.75 0.44 0.12
Jitter(%) 1.43 0.60 1.71 0.61 0.01 0.12
Shimmer(%) 3.94 2.78 5.69 3.40 0.01 0.08
NHR(%) 0.20 0.25 0.47 0.11 0.01 0.4

Fo : fundamental frequency,

NHR : noise to harmony ratio
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AN S A ARSI YeEhe 35
2 g FAEF i E3 & ¢ e 7
T SATNE olHT FASE AN TS F &
+AIZE GA w3, AFHA L& 3] YA
o B go] 11 343 o5 B3 JlEo] |
w@eta, oREThs AYoR 4A4E S0 Ay
Azl ¥rEo] FE| ALY ©&Z(monopitch) & 23}
A geh?®

ol8d ST 2 HURCZ 19724 Green %
dde] ofslz Aule] FWsE fdsl) 744
24 (breathy voice) & Z# 3t Bug o= ?
Sander & °1& TFH AA% FFIS 7
AAAA 2 493191, ° Koufman 5& F528 71
ol o3 Aoz AYstHA oA M EE I3}
o} gRAX o de] F44E 7 S 2 A 2
Aol (muscle tension dysphonia)eti 7]&38}ith.?
UG I FEFOEN JUE A, 9 v)F3)
Al et oA & 715l Aol LA AE =3
BEo M, AUirt W AEFIA AF3HA Evn
Ayztatyet.?

ol#% SANRE g, AL AR, HE wE
59 A B-bA o] At &dd] =] gt
o] % Jin"9] A3l w4} Moon"9] ARl 9 &
T EaoA BYE, SAVE, 3512 59 F
48 B8l Ed ol B d79 fARIT Aevte
8= At FHEH, = AAE 2Z3 &
PO TN TR SEEE o Hx B
& 4 oz AL £ AFelr] dEzTelA &A1
FER Ax7E 3aste A9 e, o)A A
A A2 FAHUW] Boke 7104 F
gojel A= 3L, o] F4L 4 F Ao flo
22 97 Fo= 3] 2AHE @32 L9t

SRAANE dodle APUAER A9, 9%, AL,
B S8 FF AR 2 A, Bl &, 7R, ol
A, FB|2ERIA, v1EFA], FE AAA, F3F, &7
= 7E A 3 55 & U B APz
AeluBrEe] A9 &, 799, B, 3% A= 52
ofEe] E-go] AL

[

2

TAAC B FRE S48 JIAAE Wdlo] gl
Bze AL, Jine AR YEET 2o H3o]
20%, TR JEE 65%, 9123kl A Ee 7hA F7)
89 24 & YA #EEdn Basych?
23 1991 Scherer B2 £ 3 FAHA &
< S AGA 0T FAIZE B3t E 2y
BEAE B, F 12 SPslAAE
o2 Fo3 Aol7t giReH, jitters
shimmere ¢ 2}o]7l Y& Bl e, of
T B A7 Fol gz A Zol Uit Hoje] B
7130] ZH8-307] W Eojetn g A ?

SAEA ] dig o 7HA =] YA, HZ9
oe] =8odA SN ABAH AEHAPE Bast
3t} FdslXAE, 37198 H A aerodynam-
ic study), &3 FAAL o SR o8 AA
& Tste Aol AR E =Y F e WolAt,
£ dFoMe o4 F48 ¥ ge FUdEg A
A oA 18] 53l 24+ e o3 A
NOREE i A=

S B F jitters FI9] F713F WElE,
shimmere 72%9 #717F WalE, NHRS #o9 %
== Y& ¥Wgolt}. 19969 Bough 52 4 &
g Adstn X537 3 22 & = Y Fd
thrd o g S5 ZHALE Algsieiof gtka Ax
sta, o|FA Al S3ehd WFEL ¥4, ¢
A AAA, 7174 a1 oz ui$- ¥t F3338t
Aoh? 5P 19999 Lee ¥9 HudAd e 2883 7
Aol F7198H AN 5739 A7) 71 &Fase
F =89 AZIE ARE | AT S22 FS &
ZolA fojdt 4L e, 71EATSE A
oS Wi dAAFE IA Itk Budct. ole
AAET7} ERA e B4 BEE Aolgez oA
ABAgo] nlnjstm, oW A|ZHE<re] AF gl o)&F
< AXEIE oA & EUE S4HAN BESE Ax
Eipii=

Gelfer 5°] 24 SHAFAETAN SAHARE
A2 F AP HAA 7B Aot F
¥t A, Az 3287t 99 A <dslEdeH,
jitter @ shimmer7} F2J31A $7lshe &4 & Bx
st ” A9 A A HAMEAR 3P dAE s
EAXNE |, o BF jitter ¥ shimmerZ} 52 8HA]
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Z7lele 47 Ha3lrt. Y ol B 7R ¢
u)gA A=}

E A7 FUE 5 dE HE A4 24
A A 23k AALE Bk, AHAQ] 447
£21el Astw o] 2249 U Fo AHE A4
sttt o A3 v A SA4HFE Jehlls 22419
A A = jitter 2 shimmer7Z} f-2l8tA 78l
20|03, 9o AT ES Uelle H2d A4t
A& jitter, shimmer 2 NHRe] #-2lsHd &7}t
Het. o= Aule] 7124 WAkt 7]5H 250}
SATAEAEANAN B EAZF HH, £3F 712
ol gle Astudre AHE X8 AR 7]
A H2E o ¢ #Astke Aol ¢S S

ol g} AZtH T},

1% AYH SATIEATA o AEAQ #
g AU Al B 718 D%, T BY FUS
A% B2, ol By of A9 Fol Base, &4

49 AWS) TGS AL T ASA S4B
27t B
& £
AQHQ AFALEAS AT A o) 2

82 A& At A SR HE Ao &
AESE ST A, A 24 FEE Uehlle
A B2 jitter # shimmerZt BAH 2 |-931% 1L,
dute] SARES VeEllle A FEZE jitter, shimm-
er ¥ NHR7} fol et

ol Ajale] 4lA 84, ;e #y =T 77
a3 IS AAA, FAA 54 T BE¥H An
ojtt. m2ing AAH SATAIEAE tigt HEA
Q1 B Al 7<) 891 ¥k olle} B8 24 F, I
A3, #4A 821 msof & Ao},

3N o : Professional voice - A3}mdt4
27 A} - Voice abuse.
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