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A Study of depression symptom in patients with voice disorders
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ABSTRACT

The objectives of this study are to research the frequency of depression symptom in patients with voice disorders and to
investigate parameters associated with depression from voice evaluation. A hundred ninety six patients(106 males and 90
females) who had been diagnosed with voice disorders first in their lifetime were selected. All the patients were examined by

laryngeal stroboscopy. For depression and voice study, personal interview, acoustic and aerodynamic analysis, voice handicap
index(VHI), reflux symptom index(RSI), and beck depression index(BDI) were done respectively. Mild to severe BDI were
seen in 26.2%(52 patients) of the whole patients. A BDI mean score of female patients was 8.8+7.5 which was higher than
that of male patients(5.6+6.6), the difference observed being statistically significant(p<0.001). In the acoustic analysis, the
score of sent duration parameter was increasing in the patients with depression, which was significantly higher than the score
of the patients without depression(p<0.05). In the addition, the scores of VHI and RSI were higher in the patients with
depression(p<0.001). Our findings suggest that the prevalence of depression in patients with voice disorders is related to
female, speaking velocity, and self-questionnaire. This result can be used for psychologically based approach to therapy.

Keywords: Voice disorders, beck depression index, objective
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A7) Beho 2 o] FojAth. ol ofe] THe| HEA
7b WMETE ARSEE A7 b =k ZM Huy A=
2 udn 7 s P de ARREe AEAV
Hamilton Depression Rating Scale(HDRS), Montgomery-Asberg
Depression Rating Scale(MADRS)©| ™, A}7|X.311% T = Beck
Depression Inventory(BDI), Center for epidemiologic studies
depression scale(CES-D) 5©] 2T} BDI= 1986 St=Ho=
Hod 01—?-, "%ﬂ/‘ﬂ ﬂz} ZJ“& 2 AR v A, ik A
Ay vg@A AEETR B

E]
% QAE}(Alpe et al., 2001).
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Eﬂ, 16098 +87oig A i 927 Hles A 31%F B
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‘_r" oA 947 Aol (paradoxical vocal fol =
Pl (MTD), AR,
£o2 -&7to] =} H(Dietrich et al,
2008). T THE 4379 9] /3N thdoll A &3 W=
19%= ZAFFEAAL, o4, =9, F343 & %
(VHI, voice handicap index)$} &7 7+ ATl AU
(Siupsinskiene et al., 2011). ¥FA 19798 473032} tidA
(Misono et al., 2014)°1A4= &7 (depression), & <H(anxiety),
A A2 F4d(somatic concern)e] TFFE 1 F(distress)©] 32% K
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Table 1. Information of subject

N

Gender

male 106

female 90
Age

mean+SD(y) 49.16+11.57

range of age(y) 18~82

10s 5

20s 8

3) Beck Depression Index(BDI), ¥ 2132 48 5(0~3)F
Aol 097 =27 e, ‘10~15% o $27b, ‘16-25
A S 21, 268~638 A o

4) Voice Handicap Index(g"‘]ﬂoﬁ H7h, 7%, AA, 28 F
2ol Al ddel F 10234 FAET WA 308 54
A4tz B4 120400 47 8w 84 A
o) gl wrha A4

5) Reflux Symptom Index(13-F ¥4 d/5 H7h, A 9+
zsl,] 6;(—1 7<4T:(0~5X-l)§_ %—71‘5‘ 451-10]1:]. 134 3| o])\l-o]tq _,4
S Fe] NAEE B4 A



30s 26
40s 47
50s 81
60s above 29
Functional voice disorder
polyp 111
nodule 30
contact granduloma 1
reinke's edema 6
intra cyst 7
MTD 1
papilloma 3
Organic voice disorder
leukoplakia 15
glottic cancer 8
LPR 10
Neurogenic voice disorder
VCP 1
SD 3

MTD: muscle tension dysphonia, LPR: laryngopharyngeal reflux, VCP:
vocal cord palsy, SD: spasmodic dysphonia

22 AT

BAESE O AR(E, 99, FA7 SAWE)
7h, ASARAFESEGNT), SFHH(vowel FO, jitter,
shimmer, NHR, 245, BT mZEHzl, EA}E 24
dol, BAAALE, FAATLE, FHL2HS), 371984

HEANE7, HOAATAAH(maximum phonation time,
MPT) BHHZ7)FE&, AEsked), A7HEa2] HAE(VHI, RS
BDNE XA, A4 M4 <& 2> HEsIAch
SR T HE(F0, Intensity, jitter, shimmer, NHR)= © &
/009 427 LA B2 MDVP(multi-dimensional voice
program, Model 5105, KayPentax Inc., USA) &4Zd3}o]H, &
AAAfTE TIhe> E99 F WA FR(TARTE 4

Mw R AU N e i

Figure 1. Window selected for sentence analysis
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32 B4R WA

Table 2. parameter list with analystic category

category parameters(scale)

| gender, age(y), smoking durationgy),
persona ) )
voice change duration(y)

medical functional, organic, neurogenic

(from /a/ vowel analysis)
vowel FO(Hz), jitter(%),
shimmer(%), NHR

(from sentence analysis)

acoustic
sent FOHz), sent FO SD(Hz),

sent_intensity(dB),
sent_duration(sec.), lowest FO(Hz),
highest FO(Hz), range FO(Hz)
expiratory volumeliter), MPT(sec.),

aerodynamic mean expiratory airflowliter/sec.),
subglottic pressure(cmH,0)

VHI(point), RSI(point), BDI(point)

self-evaluation

25 W o8y 1 wold olgthgo] =AZITh)E AEste
Praat® 2 23} thpitch range 75~300Hz, intonation AC
method). 274 BAT7Le WS n/e] AEarriee] oA
A5 FZ o u)/ 7R voicing pulse EA|7F EA)3I= 37}
A2 AojFlom dAis <8 1> AR
e ol fre S5olgte 14E gL
BT = glom AfyATelA 3l
g 2dEs 2387 fsise g2 A
-+ sttt ddeksith

A
Y ool A9 A Bae) S84

r
HU

Yo
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N
18

8} H+= PAS(phonatory aerodynamic system, model
6600, KayPentax Inc., USA)Z =-E41319 1 343 A=
37]'7<]i ﬁEH%lgl 17] FE SAHske ALF  HA(vital
R, B2/oHE HU A&

st} 37158, =4, %E% A AoEsadwd I

(maximum sustained phonation)= MPTE Z73}%3, TES/p

o A& A WA ELYR FA|(voicing  efficiency

threshold)Z A &31%4-& =33t

BDI 7ol W& A AR, osgde, IR, F7]
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3. A+ 23

N

4

BDI F¥& 71¢ 2 927 98(09%), BAx &1
(10~15%), 5 27216257, A5 7253801z
e & ded, % 19679 A AN L YT
1449(73.5%), A=A A=A 927 oS 529
(26.5%) 0.2 ZAEUTH<E 3> Z=).

& 3. 196 &Ae] & NE
Table 3. Frequency of depression group with 196 patients

Depression

non- existence total

existence = mild  moderate | severe

N 144 31 16 5 196
percent 73.5% 26.5% 100%
N: number

710e] EREL ARANA Rl Aol AAAT A
| BAFHNE FAT A7} QUHCE O 32

HA(5.626. )PJ/} E';—S_ ArE B

¥ 4. 97 859 =2 A AR EAAA
Table 4. Result of personal parameters following depression
symptom existence

YArcIet S0 M7E M2s (2015)

T 4% T 19Q25%)S BRIh<E 5> #=x).

5 ARSEANT 2 0T s
Table 5. Frequency of depression group following subgroups of
voice disorders

N(%)
Depression
. . total
non-existence existence
(N=144) (N=52)
functional 121(76.1%) 38(23.5%) 159
organic 20(60.6%) 13(39.3%) 33
neurogenic 3(75%) 1(25%) 4
N: number
34 SFARS} 27
G SRAL AA B g 71 EFSE tge] Ffolzh

27 §TE SYAFE e 289 2
KR
=

2 IIANHAT

gl

o
)
o
ko
rO
o

ol Zol7t e

= o8 BANSE ARG A S0l gosl T, &
7 oo wE el R 05 2 28 S5 Ao)E BA
slo] The FHUAESS] Aol A A BAH ARAL F
A7l &401 FEHo|t AHF 71EFATE <E 6>

FoZEL <& 7> AASHTE

6 AT 27 FT0l mE SPATe EEAY
Table 6. Descriptive statistics result of acoustic parameters by
gender and depression symptom existence

Mean(£SD) Mean(+SD)
Depression ab Depression
non-existence  existence P non-existence existence
(N=144) (N=52) M F M F

49.01 49.58 a 132.59 195.84 123.47 183.82
age(y) @1060) @140 LD s e e2396  @3130)

. , 12.12 11.57 . o 2.10 3.25 2.25 243

itter(%
smoking_duration(y) 15 ¢ @wisso) 8V Jitter(%) @L74)  @3.07)  (#67)  (2.00)
- 6.53 7.54 5.89 6.45
voice change 14.41 13.17 shimmer(%)
- %0.807

duration(y) (£32.06) (£29.02) (#5.62) (*7.24) (#3.54) (*7.39)

0.16 0.18 0.17 0.18

gender(M/F) 85/59 21/31 b0021 * NHR 0.1 (£0.14) (£0.08) (=0.14)
M: male, F: female sent FO(Hz) 129.44 188.06 122.37 181.46
* independent samples r-test, ° chi-square test - (£38.8) (+26.64) (£24.28) (#26.81)

*p<0.05 ¢ FO SD(t) 19.23 3170 19.63 31.82
sent_FO_SD(Hz *1437)  (#15.12)  (#1058)  (+13.40)

33 o2 AR} jo_%@ sent. intensity(dB) 71.03 68.42 70.32 69.38
X - (#424)  (@#3.50) (5.11) (#4.5)

5.39 5.51 6.17 5.84

snt_duration(see:) o) (127)  (2190)  (£143)
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85.44 111.30 82.12 103.83
(£1249)  (#3578)  (£9.88)  (+36.74)

188.73 24518 203.81 237.89
(£49.59)  (240.89)  (£54.58)  (+50.39)

103.28 133.87 121.69 134.05
(H4747)  (@5498)  (£51.75)  (&57.78)

M: male, F: female

lowest_FO(Hz)

highest_FO(Hz)

range_FO(Hz)

® 7.4 927 5o g2 sy 2-8%
EAHEA A3t
Table 7. Two-way ANOVA result of acoustic parameters by
gender and depression symptom existence

df F P’

vowel FO 1 3.27 0.072
jitter 1 0.81 0.367
shimmer 1 0.69 0.405

g NIR I 0.03 0.860
g sent FO 1 1.64 0.202
g sent FO SD 1 0.01 0.912
qg _sent intensity 1 0.03 0.857
£ sent duration 1 6.49 0.012%*
lowest FO 1 1.58 0.209
highest FO 1 0.24 0.622
range FO 1 1.17 0.279
vowel FO 1 11191  <0.001%*
jitter 1 3.20 0.075
shimmer 1 0.57 0.448
NHR 1 0.38 0.538

o sent FO 1 121.84  <0.001%**
2 sent FO SD 1 2809  <0.001%*
2 sent_intensity 1 6.58 0.011*
sent_duration 1 0.21 0.642
lowest FO 1 30.82  <0.001**
highest FO 1 3299  <0.001**
range FO 1 6.29 0.013*
vowel FO 1 0.06 0.805

o ditter 1 1.74 0.188
2 shimmer 1 0.04 0.831
g NHR 1 0.04 0.841
8 sent FO 1 0.002 0.965
g _sent FO SD 1 0.003 0.953
5 sent_intensity 1 1.48 0.225
¢ sent duration 1 1.05 0.307
2 lowest FO 1 023 0.629
™ highest FO 1 2.01 0.157
range FO 1 1.13 0.288

Stwo-way ANOVA
*p<0.05, **p<0.001

ZAARA, - o|(sent_duration)= HY ZAZtolA -7

4 eEg dglon, 97 {5 wEAME
27t QIS o] 54441.22%, ‘927 L0] 5.98+1.63%E
(<I¥ 2> Zx), 927 Tl dEEErt BAFcRR

FrojulstAl =8 th(F=6.40, p=0.012).
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498 k2] vowel FO, sent FO, sent FO SD, sent intensity,
lowest FO, highest FO, range FO ¥ SA1A Fovgk zo]
+ 9y Adiet A= A7) a8a Aol tigk 7 Aol
o el A A t3Knormalization)S 3FA] &9k7]ol] FAsE A3}
2 ARG J8ER AR A ou|Ee fith

#0.00-{

Sentence duration(sec.)
g g g
i i i

8
1

Depression non-existing

Depression existing

a9 2. &3 5ol mE 2440l Htdt

Figure 2. Mean and standard deviation of sent duration
following depression symptom existence

AL AT A, TAZSE Fov|g HeyE N Vs
A FAE AVEY, AT 2 Mee v
=3 detwel w3, HUEU|E HuIUlRE WHes

E 8 23 F7l e Fr|9eEE A3
Table 8. Result of aerodynamic parameters following
depression symptom existence

Mean+SD
Depression P’
non-existence existence
irat
exPIIOLY 3.2£0.90 3.0607 0248
volume(liter)
MPT(sec.) 14.745.5 15.246.5 0.672
mean_EA(lit/sec.) 0.21+0.09 .2040.11 0.625
subglottic
10.56+3.7 11.6+4.8 0.113
pressure(cmH20)
mean_EA: mean expiratory airflow
Sindependent samples r-test
3.6 FHH Briet 3
T el WE AZFE A AR(VHL RSO SHER
FAART, F WS BE EAMOR Folusidth VHI '$



L7 9808 4735823324 0.2 1227 1S 32.54420.84 KT}
=03, RSIZE 27 UF(15.7548.57)°] €4 f=

(11.47£6.03) 20} =JTh(<E 9>, <I¥ 3> ZZ).

E 9. 27 fol e AR AR A
Table 9. Result of Self-evaluation following depression
symptom existence

Mean+SD
Depression P’
non-existence existence
VHI(point) 32.54+20.84 47.35423.32 <0.001**
RSI(point) 11.47+6.03 15.75+8.57 <0.001%**
Sindependent samples r-test
# p<0.001
o] 2 vHi
RS
8 40—
+

Depression non-existing

Depression existing
a9 3 987 7o) B Arhnas
A E(VHI, RSI)2| Fo3 EEHA}
Figure 3. Mean and standard deviation of self-evaluation
VHI, RSI) following depression symptom existence

B APE S SARNBANN S2d B WE, 1
U3 927 7ol W AR SHEA Wl Aol 9
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26.5%(527) & ZAE ATh

EA, 27 F50 UE A%, A3, A4S
frejmet 2ol fidlont Ad 13 ztolE HHT
4o &7 HF(8.817.5)7F B &7 HF(5.6£6.6)ETh
=90 o= A3AH(Dietrich et al., 2008; Siupsinskiene, et
al,, 2011) A3&s X9t HZ Ixd 504 A48 AoiE
A A5 ez 2Edx A A 7t dHE =4}
gk A7H(Abeida, et al., 2013)A AEH 847 2470 U
I FEEgy g, B A7 AddTey d9s
R, SN E A g Tte] TR 27 Q14

ol § Wgeta
U % Qi
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1219 & 27 e
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N
0 re g

2t} sHARE AA A 19698 F ok 159
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AtAF}e]| Wk = ojof dtial AZbste] MlE SAd Aol ol A
o] &7 HIEE A% Zlolth ARt 5 34N F
e Fv FEL ATE HEAE BAAERT Y =AY
E3 Fad Aow At
UA, SFHES} &7 1 AFAAE 28 7ol o
£ 2440 g7t BAFCE FYHFE 2lo]E B o, ¢
7] e S48 NEA Y] WEEET o =R ol &
= 3}AKspeakers)E o2 BDISF HAEs&ET 7he] A
o] ittar T3 HAYAT(YAs 5 2012) AHAe} LASHA]
%=, AdATFolAe <> 2de A 48 BAg8L
2 A%k B g WA s F 2% o]t 45 Wy
A Zgo] AZbe A Mol B AT BN B4
Wale] ztolg HRIth 2% A MAATF(Alpert et al,

200104 YE/EHRE A3} B gaA Aol SHd= AT
o] g rT A dahFo] Hal, FARTo] Aol wH-e-s)

Z AZHg ws
H]go] it AR 1~10 E=E 10~1714 A& 347 2
2 A5 delgA e BATERY 2% xkry dst
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T(Mundt et al., 2007) A= 2HFEst Bohs GygmiEl A7)
Z2E AFs) wsld A HdA 4 dole &5 A8 B
o] o} v 2 g9 7PAA, 4 (vocalization)} HE] H]
53 B3R OE Af B3l 5o A A
=< AF3ReH, 4 g BT

=
A2 =(cognitive slowing) &= A3t &

m

ot

1o
=
o
rlo

Q1xA & BHY dva
s F AddTe 2945 & w, 249 4EE ¢ AT
= Z2FYEe BoeE AAA 8(cognitive demand)’} T
2 HAE WSE FEH RS & & Ak B AFelA A
g9 BAEL QA 4 AAR EiEHE e
T F A T40] old F ¥A EHoE ol A ARG
= Aol "HellA o 21 A 3A F iR S YortA
Al dedt AsdErt obd B4 A4 ag 9 ofn] 3kote]
QA &5o] o]FojHofsz Fitolty. 3k B AT tidAt
0] 48NS AR BT 255 EI SFEA
oJF o] §le #o& AV 18 B Ads 7o)
WgE Age BoEn

23 He FAHSE fFovlEtA] kAR vowel FO ¥
ol -7 A wo] -7 gleTRyg v AgS
A 2=
2
S Btk o] AAF(Alpert et al., 2001, WAL 5, 2012)
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oA o S%7F 100 Hz 242 W& 7FAY highest FO H
oA dAde] 200 Hz 2AHE ke A2 o8l
o] Hol= 538 EA WY o=E & ool HoARe 4E
(strained voice)E Ho|W ASYHE S=7F We7ta ol
FM= AEl(breathy voice)E HAsH F=7) dsdte B4
E

o NIE FAolth WAL Fopu B AHe) 23

2

N
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53
A B O APIAAES 13 BARYS 23 4E B
HEAS Fatol S4B Aeld Audl GFe AFAD
e QA8 AUG FANACH EF/1FBAE A9 Ak
32, 37198k HoholA 27 el mhE wWsel Ao}
glomz o7 e Bl Sk BEHY Wil o
go] oz T @ % rh

8 o1 (Siupsinskiene, et al., 2011; Misono, et al., 2014)¢] 2
oA VHI Hpeh el 27 ko] o] RuEet),
2 AFo|Ae VH % ofye} RSI A% -7 7ol o
2} ztol7h 1= AT
olFos B AFAES Qo Iu SNl A
5 H%s 26.5%011, oo ART 52 983 s
& Btk =3 9&70] e 48Rt we&sr) &
7§l o] WEEE R me, Ao A HAE
3

(VHL RSD H<7} o Agjaos §-23to] S /Al
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