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Acoustic and Stroboscopic Characteristics in Clergies

Sung Min Jin, M.D., Sang Ouk Park, M.D., Hyun Gug Kang, M.D.,
Kyung Chul Lee, M.D., Yong Bae Lee, M.D., Bo Hyung Kim, M.D.*
Department of Otolaryngology, Kangbuk Samsung Hospital, College of Medicine,

Sungkyunkwan University, Seoul, Korea
Department of Otolaryngology,* College of Medicine, Ajou University, Suwon, Korea

Objectives : To compare the objective differences in voice quality and voice problems between
clergies and normal male control group.

Materials and Methods : The sustained vowel sound of 46 clergies and 40 normal persons
were analyzed, using a videostroboscopy and acoustic analyzer. Together with these analyses, a
questionnaire associated with current and past voice problems was handed over to the patients.

Results : The most common symptom in subjective group was the voice fatigue.
Stroboscopic findings in subjective group were as following : 23 cases(50%) of pachydermia, 17
cases(37%) of phase difference, 12 cases(25%) of anterior-posterior contracture, 6 cases(13%) of
vocal polyp and 3 cases(7%) of vocal nodule. The mean maximal phonation time in clergies was
17.8 seconds and in control group was 19 seconds. Jitter, pitch perturbation quotient and
shimmer were significantly increased in subjective group than in control group(p <0.05), but
there were no significant differences between two groups in fundamental frequency, vFo,
amplitude perturbation quotient and noise to harmonic ratio.

Conclusion : In the clergies using loud and forceful voice, vocal polyp and functional voice
disorder findings were frequently noted in stroboscopic examination. Jitter and shimmer, reflecting
the roughness of voice, were increased in acoustic analysis. Therefore, clergies, classified into
untrained professional voice users, need professional career guidance and counseling,

KEY WORDS : Professional voice - Clergies.
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Table 1. Voice symptoms in clergies

Number (%)
Voice fatigue 19(41)
Odynophonia 15(33)
Hoarseness 13(28)
Reduced dynamic range 12(26)
Voice break 4( 8)
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Table 2. Associated voice problems and treatment in cler-
gies

Number

Sought professional help 1
Treatment for voice problem
Medication 2
Voice therapy -
Surgery -

Total 3

Table 3. Causes of voice problems suggested by clergies

Causes of voice problem Number(%)
Voice misuse
Loud voice 14 (30)
Forceful voice 6 (13)
Voice with increased pitch ranges 2 (4)
Voice overuse 6 (13)
Others 2(4)

Table 4. Self relieving methods for voice problems in cler-

gies

Methods Number(%)
Frequent water drinking 16 (35)
Decreased voice use 6 (13)
Avoidance of loud voice 4 (9
Frequent oral gargling 2 (4
Use of humidifier 1(2)
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Table 5. Potential risk factors for voice problem in cler-
gies and control group

2 o n
oY
1
o
32
o
il

gl F%

o

Risk factors Clergies Control

Average length of service(yr) 8.7 10.9
Hours/wk loud speaking 4.7 -
Use of dehydrating agents

Alcohol - 24
Tobacco - -
Caffeine

1 to 2 cups/day 24 21

2 to 3 cups/day 6

Above 3 cups/day 6

Above 5 cups/days - -
Drying medication 1 -

Table 6. The videostroboscopic findings in clergies

Findings Number (%)
Pachydermia 23(50)
Phase difference 17(37)
Anterior-posterior contracture 12(25)
Polyp 6(13)
Irregularity 6(13)
Decreased amplitude 49
Posterior chink 4( 9)
Nodule 3(7)
Sulcus 12
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Table 7. Mean and p-value for acoustic measures from
phonated /a/ vowel sound

Clergies  Control
Maximal phonation time(MPT) 17.8 109
Fundamental frequency(Fo) 112.548 118.68
Standard deviation of Fo(STD) 2.803 1.291
Jitter 1.115*  0.593
Pitch perturbation quotient{PPQ) 0.680* 0.038
Shimmer 4.388* 3.460
Amplitude perturbation quotienttAPQ)  3.349 2.851
Fundamental frequency variation(vFo)  2.605 1.091
Noise to harmonic ratio(NHR) 0134 0173

*»<0.05
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a 3

AAH 24 AHEToM &3] B £ Qs SAYEE

3%719 AA (respiratory support)t FF 2 F9
=42 1A= (muscular effort) Alo]e] F&o] ol F
o]z} grobx whAlsle WY & E43E AMgsiriel

& FH-3 3F719 AA7} o]FojA 1 E59] 11F e
7h o gAVEEAS AE 5 Ut SATEE
A g2 kst Qlste] HAs, o2 QlEtd A
o] FFuislyl faso] ofjds xaAd ¥t ope}
WA A& Eebddt HHE BAls] Ysto 74
7t FANAE A 2084 WY Follol A

9] Fo8 A% TS YeEhfle, Koufman
528 AYE A AFRTIM Base WA ¢
A¥ 271 SAXNEE T3t T1%0lA
HAL 6% o] X&) 24 4t Bagh v}
glo] o] B tisle] Ll w7 Yo i3t SAAE
tE8d Aos Azt
SAZNE dogE AYelrlze

Folue) WgH FFAR %‘.’a

oo o

SAB A4

F{‘:‘:
rﬂ

frshs —FE"]L} *’715 Eas
g T2 oz @E% 771, old] dig 4
é°l uhaEin)? A
4;}]27&]_,] 1457}. u}
dell Bag HEsIgHe 3—7}’\]7]‘:}5’ ey 2 47
o] el BAbe) AE 5 FHE A B%e
o A8 59 7HQ FHEEE T AR tzT
vt} B gkn F5A2E e JES B
3151 Y= ALE 190 B8] Wi A7) <
AEo| BAte] S A e FFE A" F AS
ROZ AZtEY o|& A ES 2R 3 Mill-
r 599 A7Ases YxFt Brown 5 Y
A 24 AHET WALl gk ATelA 7|7kl A A
2 5488 AMES A9 BTt 2T ol
2rn Busdn e BeE BAMEC] 3 F
47AZ Bt An 2 %3 5§ Fold Zn Pol &
o7t B4 AMRS Ao] Mg E e F
Qloz Aztgr} E3F Jiang §Y7 Peterson 5
WA oAV A iZi(hyperadductive con-
figuration) & Rol= x4 Hoidde] B9 AA
o] ol 3P & AFAXNE Adjshds ArHE A
FFF0] 5% #AEAEN o AA T F 93
(20%)°14 Egolv} A-e] 274 & HAh
Adstde HARE 7154 SN Yebd
Qe AEgey Wals Hadsty 4RSS Ade
g 783 =72 AHEE 5 ok Adle FeEHH
AL BAH oz g9 Fytole} A7]9 Wsle]
wom oA 7|7hEeH E Eagg wAst 3 Ad

mlo B r\r

- 50 -



o] Fejgrd] Aol ¥ald 4 ke o7 Hart
t}. Stemple 593 Eustace "¢ 99 WA ¥
HabdES ol & Auiziabg ol de AN
REE - AR FHHR QREe] A4S BYon,
ol& A AdH9] 717l sl Hf2So] 7]
THoE osFHAY] Wielgtn ZHsET. £ AT
M= 45(11.5%) 04 Fete FEFo] o] 4
7] @7ET AL vl&E AXEa e, 45 A
e sk F5AY ARTE, F7149 24
T 71874 497809 Ado] tlREelA FEFJYL
53] fAEdRE5H A7 vk 43 pachy-
dermiaZ} 23 (50%) 2.2 7} ®o) F&HY oY I}
A R A e W 2ALA A Aol
ok 9% o U 28U Koufman'?L of
3 9 4N TEl ANERFFY 2T
vehd 4 g1 3 A8 $5A8s Uy e
AAZE ddn Huste] FFT 24N A=FHH(24
hour pH monitoring) 59 A& ZHALE A3 2
87} 9l& Ao Ayzhdc

Gelfer $9¢ LHZH L we 7140} wkx|gre 7}
ol F Ad diste] SR HALE 35l
vl Ax, SHERS e e AAEAY &
o]t Afol§ Holx] 9ghd uh A FEAL ux|oke
THEEL ASE EE i/ diste 7255 B
7t #estA FUHEAn, Asd Fevl(signal to
harmonic ratio, SNR)7} A Za=Adkn B
T B dFelMe 7|EASFE A
olezb A, 249 22N L #9389 pitch
perturbations WERIE jitter?} amplitude pertur-
bation® YENE shimmer, 228111 49 28L&
FH433}7) Y5t Koike®7t 938 PPQ. APQE
A% A3 jitter. PPQ, shimmer7}t 9uIAl £}
¥ A4S B 23 9AUE B42YE AHEEE BAL
M S48 2240l FUtE AEE wAsiA

ML ok 32

i1

& £

BAE) QoM iahgE % SREMGH A
H 7154 Sl 47 8

47€ Bl A HAVE AYD, Yo Eol
2 299 W3} 48 YIS 82 ) o

Adetn ¢ 4 slom, 19 25RA 2 A
4 % BYHOZ Teistolor .

Webd BHEAS WARS BAES] dhete] &4
ARE BE B WA % WAIN0 B evle
mgol 7 A0 AR, Yrigigel e
AR/t 29 2 A%H S4B/ BRY Ao

Azka,

dm e

N

2 o

References

1) Koufman JA, Isaacson G : The spectrum of vocal
dysfunction. Otolaryngol Clin North Am. 1991 ; 24 :
985-988

2) Koufman JA, Blalock PD : Vocal fatigue and dys-
phonia in the professional voice user : Bogart-Bacall
syndrome. Laryngoscope. 1988 ; 98(5) : 493-498

3) Sander EK, Ripich DE : Vocal fatigue. Ann Otol
Rhinol Laryngol. 1983 ; 92 . 141-145

4) Tieze IR : Heat generation in vocal folds and its effect
on vocal endurance. In ; Transcripts of the tenth sym-
posium . Care of the professional voice (ed. Lawrence

VL). Part I: Instrumentation in voice research. New
York : The Voice Foundation, 1981 : 52-59
5) Tieze IR : The physics of small-amplitude oscillation
of the vocal folds. J Acoust Soc Am. 1988 ; 83(4) :
1536-1552
6) Miller MK, Verdolini K : Frequency and risk fac-
tors for voice problems in teachers of singing and
control subjects. J Voice. 1995 . 9(4) : 348-362
7) Brown WS Jr, Holbrook A :In Transcripts of the
fourteenth symposium : Care of the professional voice
(ed. Lawrence VL). Part I : Scientific. New York :
The Voice Foundation, 1985 : 36-43
8) Jiang JJ, Tieze IR : Measurement of vocal fold in-
traglottal pressure and impact stress. J voice. 1994 ;
8 :132-144
9) Peterson KL, Verdolini-Marston K, Barkmeier JM,
Hoffman HT : Comparisom of aerodynamic and elec-
troglottographic parameters in evaluating relavant voic-
ing patterns. Ann Otol Rhinol Laryngol. 1994 : 103 :
335-346
10) Stemple JC, Stanley J, Lee L : Objective measures
of voice production in normal subjects following pro-
longed voice use. J Voice. 1995 ; 9(2) : 127-133
11) Eustace CS, Stemple JC, Lee L : Objective meas-



ures of voice production in patients complaining of 1-78
laryngeal fatigue. J Voice. 1996 . 10(2) : 146-154 13) Gelfer MP, Andrews ML, Schmidt CP : Effects of

12) Koufman JA : The otolaryngologic manifestation of prolonged loud reading on selected measures of vocal
gastroesophageal reflux disease(GERD) : a clinical in- function in trained and untrained singers. J Voice.

vestigation of 225 patients using ambulatory 24-hour 1991 ;5 : 158-167
14) Koike Y : Application of some acoustic measures for

the evaluation of laryngeal dysfunction. Studia Pho-
nologica. 1973 ;7 . 17-23

pH monitoring and an experimental investigation of
the role of acid and pepsin in the development of lar-
yngeal injury. Laryngoscope. 1991 ; 101(suppl 53) :

- 52 -



