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Acoustic Characteristics of Female Senior Citizens in Communities:

The Effects of Residence and Depression
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ABSTRACT

The population of Korea is ageing as the number of elderly people increases due to improvements in health care and diet.

Accordingly, it is expected that interest in how to live actively during the years after retirement and how to communicate

effectively will increase the demand for voice improvement methods and technology. However, the criteria to evaluate the

voice strength and characteristics of the elderly are lacking. In this study, we analyzed the acoustic characteristics of elderly

women living in the community according to residential status and mental health status (e.g. depressive mood). Accordingly,
we selected women (n=63) above the age of 65 age who were living in the Seoul metropolitan area and Daegu-Gyeongbuk.
The selected subjects were divided into two groups: a normal speaker group (n=40) and a speaker group comprised of those

suffering from depressive mood (n=23). This study analyzed the voice characteristics of subjects based on collected data
through the sustained phonation of the vowel /a/. It was shown that there were differences among MPT, FO, Jitter, Shimmer
and NHR depending on location of residence but no difference with regard to depressive mood. Therefore, we must consider
location of residence in elderly as the key factor in demonstrating the voice norms of seniors.
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Table 1. Subject cha.racterlstlcs according to residence and depression
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Table 2. Two-way ANOVA result of voice parameters

according to residence and depression

W Agg | o | 2% |
Al 5
MPT(%) 206.058 1 206.058 | 10.858™
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Fo(Hz) 840.013 1 840.013 1.086
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Table 3. Statistics of voice parameters according to residence

- e A UTAE A
(n=39) (n=24)
MPT(%) 13.28(4.85) 9.31(3.59)
Fo(Hz) 210.79(26.02) 192.01(30.29)
Jitter(%) 72(.53) 1.35(1.33)
Shimmer(%) 3.87(2.12) 5.82(3.12)
NHR 14(.04) 17(.07)

e Bo(EEAEAD

(Bohnenkamp & Hageman, 2011). X#H 3 Q172 4% 37}
2 dd =55 Ae d7F Sk A GN, 2003;

T, 2002), °lE°] Eadhkes FAEAE BEFd
A7), Z& AAAYI =32 A% AJAE Tetet
e 2771 sova gtk =& 7@*0”4‘?_ =32 Qg
tﬂﬂa} slelgte 8“ A8}

[e]

(O

I ox N

[of

o>
_L:
i
X,
2
R
dlo
ox,

u}gﬁ_s}ﬂ A3 B o7 AANFHAT 1a
Zro

Eﬁmlmﬁv
3 e
i
fow
=
P oo
O\] O'L‘UIO
;2‘;”%
_“rEﬂ]o
Phem
°mlru11~
4 o
NEm\l
XN J
Jgfioz%
:m}L Ox
2 3T HED
e U )
-
l-t‘rtﬂ-ﬂm
I o1g o, X2
fe 33
o

=
X
Hir
o ¢
S,
(o
il
i)
fu
3L

o}, ¥HA, Jitter, Shimmer, NHR || 4]
EH:r" A5 AFshe =

= 4
krt
i
N
12
=2
M
N
_0|£
rir
o
[-'O
o

=)
Jo
1o
_O|L
&
HE
1:1[0 rlo

39] Fo7t #HAeta, 47 ddd
Jitter, Shimmer+ 7}'3PE':1(Munoz et al, 2003), 7]2]&}
o] F7Fstd NHR H3+ 57F5tAl A TH(Ferrand, 2002).
ek, =81 el dra Aaglol AFAC whet o)
zlolE& BT, 7e ohE WSEY dF¥EES as) Bof
ofF & Zlolt}h. kA dle AAA, A, I8 AR

F

Zrjo A o] AukAQl HaS AFsts zlo] TIHTHAAA,
2011). & A7 Aot 2ol =4 At AR AY =
AL SHol MZ T FIFH 54 BAnE AL, 7
Aol AFsHe w9lEo] AHste w3} ik OE F5
UeS oulshe Aolth & A&, T& AYe AFdhs =2



& =A ATk xRlel v n& Aol M, AAH 7] 3l AAEAT 28y, ARHoR Akl FAFEA
Fyo] olgl9m, 2 Fxe}t A L9zte] A1, A o] g glo], 938 Ashe Ao R2E =2l 349
ZEAE W Ho| Iidte oz RumHI JriEteE, WAl S8t EAS ¥ RI|7} otk oy, 4
2009). & A7olAM AR Al AFste =AE 4 of AHgE FAZE johEe AN Z3E AT ARE
T, w8l B9l AFshes =AEE 74 HT AV T & izt Fgolu ¢17] BAGE 2ol F o sigE B
A AFFEL ol sHets ol vd) ALS a7 & Ueld & Qe o4 548 A= oEge] Add A
oy AP wEE e W=7 @A W Holth i o7 Amdth FHORE, I S FAE tFoE
Qo] Fde, 2HE B4, gholz 2EY T3 o] /e S ATFRINAEHAS 9], 2012) o4 WFo] ATH ZH
o141l dele 27129 AEu S8, 218 ksket # ANARE BTG H zfolE Bl AAMYH, &5 Ao} vin
gy 54 Wt S ¥ e Rt o ste] 9278 AP AT o] dAZ W =E9
(Bohnenkamp & Hageman, 2011; Orlikiff, 1990; Arora & A, olEd 2T S48 HXE FFE A §lE <+

Rochester, 1982). =3t A= Weleo] EA& 329 H23e}

b
%0
s

A, =9l el A Aol ut

2ol AMAie S AMEs(0]2)4, 2006) AUl 1S E O Al 2 249 A B4 A
TS she o8 B54E 2t ok olFEE, A AT B ol EAEIA &lth ole AF9 Fvlol wet Fyrh Hold
18 B AT ARE FHE Eod, A = gAAT te AgAT Aeb=(o] 738 A STHARE, 1998) LA 5}
F A9 7 2050 AgsH He WA 339 24 2] eFkAWY, Jitter, Shimmer, 718]3 NHRE 8 Z7}o] w}
&3 59 F,, Jitter, Shimmer, NHR-S X313+ U] 7}x] 241 uj g} zpol7} gtk Rk $uE 9)(2010)2 AT A=
N ztolE ok E 5 Qith AX|EFL) & AFelA, A STl WE Rl AolE wA
bz 35 9 B4 59 Hriske MPTE =0l A Bek AL, AA A =1 &4 wshr) 2004 80
AFshe sl A& A AFshe A& vl el Ax AxHo =2 dojubr] wEell(Nishio & Niimi, 2008)
ol 71 Ao Yelyth MPTE HE3, AW, A, 71, ARl s =r} Auitt th21, HHAE AA S AT
A, 71, A% B4 5 thks WIE o dEFs HHo g <l 3|8 ARl $4 ®WskE Fotete Aol
ETHAwan, 2006; Kent & Ball, 2000; Lewis, Casteel & AHE F= S-S VM B & ok dHoRE, AT
McMahon, 1982). Egt 90| 3&7]%50 HAE FFo= T3 oAt A8 2¥, a8y SAAEE 8 B
3t 7 704 o] FREIE FosA TAdTe AFERIE Holu B4 4g 5 o8 /1A "HellAe HHEA} ARS
I THMelcon, Hoit & Hixon, 1989). ¥ A7tol] o3l =215 FE S 1HIAE 5 Ak
o] B Aol BF 1t 704 o)dolx, F XY Q& 7 SEvehs By o] dAHEA =2l A7 ST
AF, A, AF, A, BY, J8a oFE B8 JEH 58 X 133} ARl HoEQ]th ol il &3 =3 TS 3
et o8] 7HA] FFAFES AY dAANFASNE ETSIA, wakar, ATl Sl tig A Fa = s 24 A
MPT9| o7t Tha ZA Uehd AL, 7] 94" " 9 Mol Q7% I 2713 Aoz sy 2, g9y =
A= ABAAE FE DT, 21 3T EF A= 7hel w549 HshF Al sl oA e Wil
5& 23S 7|e FE WSS MPT 93-S vHE Je EE 2004 Ao A% AAA Y HAE EW3] 3] ¢
Aol =1 B £ Qg & FEXE B3 AAolt) olo] B AFoes AFA L
A, =9 549 SFH EAL 27 f79 dF%S &7 e e =919 54 EAS EXEGT. AT 2
2] gttt F8.$-84 0 FAE o s gAY & I AFA ] 2 2ol B ey, 278 59 <
Ae AHE U AFMEMAs 2, 2012) FHFLs)E Hol| mE ol WEs] Hsty] ofESith
Tk ZEELA A4 IR e FXE BRlta E dAFolA 23 TAY dskE 3% Aol oy, B
Bastdch =3 &5 A= A AR e 55 g AAREES ANFHSNE B8k, AY 7 Aot
HEE Ho]H U (Daniel et al, 2000; Moses, 1954; Eldred & Ueld de &5 908 o o]FoR= 24 Hrldl
Price, 1958; WM& 9], 2012), U Aejrc) ALY A 4 o A 2o digk 17} HEA BRTES AARE S,
HolA ¥ & S§EF Hole ZoE RIHV|E gt} Ax) S HAFE o|FolA v 1HTFT 49 SFEH
(Scherer, 1981). A5} s 2 A =059 SAARE FRE o oF
2 ATy Ae, QA 8 B4R ger] A, 3, % vlud Favt vk =3 ko] WA, A &
A AL el A $-&7he APse =UEY +4 5401 A 27 A QKo A uEl 54 5o et F glem
AAQ =015 ojEA TEX|, T o]yt YA Golr Z(Koufman, 2003), =9l s}x}9] o]z 2 F-F<F JH, HA



160

84 A Awsk B4, Deln ASAAY $F 9 LA
HE 5F 52 TPW &4 B WY FPH L= B
83 B AT ANE EU 019 24 BHoIA AFA
of WE Aol§ mpjFThA SHRAE FashE wAES O
gow A4 mE WHd BAE F O Ao was

Awan, S. N. (2006). The aging female voice: Acoustic and
respiratory data. Clinical Linguistics & Phonetics, Vol. 20, No.
2-3, 171-180.

Arora, N. S. & Rochester, D. F. (1982). Respiratory muscle
strength and maximal voluntary ventilation in undernourished
patients. American Review of Respiratory Disease, Vol. 126,
5-8.

Bea, K. H., Wang, J. H., Choi, S. Y. & Nam, S. Y. (2005). Glottic
Characterisitics and Voice Complaint in the Elderly. The
Jjournal of the Korean society of logopedics and phonia trics,
Vol. 16, No. 2, 135-139.

(N71E, 458, AsE, A3E, I (2005). =8 Al
AXel 482 B4 iAol 168 23,
135-139.)

Beak, Y. S., Kim, S. J., Kim, E. Y. & Choi, Y. L. (2012). Vocal
acoustic characteristics of speakers with depression. Journal of
the Korean Society of Speech Sciences, Vol. 4, No. 1, 91-98.
(B, AT, e, Hd™ (2012). &5 A 549
& 54, 22t 3479 49 15, 91-98)

Bohnenkamp, T. A. & Hageman, C. F. (2011). Voice and Motor
Speech Abilities. In A. N. Burda, Communication and
swallowing changes in healthy aging adults (pp. 110-114).
Jones and Bartlett Publishers.

Bourliere, F. (1970). The assessment of biological age in man.
Geneva: World Health Organization.

Choi, Y. A. (2003). A Survey on the Depression, Self-esteem and
Health Behavior of the Aged. Journal of Welfare for the Aged,
Vol. 21, 27-47.

(H DN (2003). =R19] -2, A=3F 5L A7y |l A3 A
T ERJAEBX AT 219, 27-47)

Christina, S. & Harold, A. S. (1997). Psychomotor symptoms of
depression. American Journal of Psychiatry, Vol 154, 4-17.
Daniel, J. F., Richard, G. S., Stephen, S. M. S. & Mitchell, W.
(2000). Acoustical properties of speech as indicators of
depression and suicidal risk. /EEE Transactions on Biomedical

engineering, Vol. 47, No. 7.

YAcIet S0 M4d M4s (2012)

Decoster, W. & Debruyne, F. (2000). Longitudinal voice changes:
Facts and interpretation. Journal of Voice, Vol. 14, No. 2,
184-193.

Eldred, S. H. & Price, D. B. (1958). A linguistic evaluation of
feeling states in psychotherapy. Psychiatry, Vol. 21, No. 2,
115-21.

Ferrand, C. T. (2002). Harmonics-to-noise ratio: An index of vocal
aging. Journal of Voice, Vol. 16, No. 4, 480-487.

Ferrand, C. T. (2011). Voice Disorders Scope of Theory and
Practice. North Richland Hills, TX: Pearson.

Heo, J. S. & Yoo, S. H. (2002). Determinants of Depression
among Elderly Persons. Mental Health & Social Work, Vol. 13,
7-35.
B1EF, F7E (2002). =919] ol F&FS A
of T AT AHARAT} AF A 139, 7-35)
Jo, S. M. & Jeong, O. R. (2006). A Study of Perceptual Analyses
on Sexy Voice. Journal of speech & hearing disorders, Vol.
15, No. 1, 103-120.
(247], & (2006). AT S Ik A B4
AT Ao ESAT 159 15, 103-120.)

Jorn, A. F. (1986). Congnitive deficit in the depressed elderly: A

rr

89l

review of the some basic unresolved issues. Australian and
New Zealand Journal of Psychiatry, Vol. 10, 11-12.

Kahane, J. (1982). Growth of the human prepubertal and pubertal
larynx. Journal of Speech and Hearing Research, Vol. 25,
446-455.

Kang, Y. S. (2011). The role of the church in establishing
healthcare systems for the elderly in local communities.
Journal of Church Social Work, Vol. 15, 85-108.

(A (2011). AGALE ] =RJIAZHAAA 75& AT
w39 7ex 9 wASANY 153, 85-108.)

Kang, Y. W. (2006). A normative study of the Korean-Mini
Mental State Examination(K-MMSE) in the Elderly. Korean
Journal of Psychology, Vol. 25, No. 2, 1-12.

(A9S (2006). K-MMSE(Korean-Mini Mental ~ State
Examination)2] =91 5 A k=412l 8ks]#]: gt 254
2%, 1-12)

Kee, B. S. (1996). A Preliminary Study for the Standardization of
Geriatric Depression Scale Short Form-Korea Version. Journal
of the Ko rean Neuropsychiatric Association, Vol. 35, No. 2,
298-307.

194 (1996). T=d =3l & A= G50 2F5} 9
HlAT 4177841908 359 235, 298-307.)

Kent, R. D. & Ball, M. J. (2000). Voice quality measurement. San

Diego, CA: Singular publishing group.



KSAel e ol Sd2 Sgss E4: A € =2

Kent, R. D., Vorperian, H. K., Kent, J. F. & Dufty, J. R. (2003).

Voice dysfunction in dysarthria: application of multi-
dimensional voice program™. Journal of Communication
Disorders, Vol. 36, No. 4, 281-306.

Kim, K. J. & Pyo, K. S. (2008). An Exploration of the Arousing
Factors and the Relaxing Factors on Depression among the Old

People. Journal of Welfare for the Aged, Vol. 39, 111-144.

(A4, F2F (2008). A7F =919 &7 el ¢
31aQl =RIEXAT 399, 111-144)

Kim, M. S. (1999). Experimental phonetic study of Kyeongsang
dialect Suprasegmentals. The Korean language and literature,
Vol. 66, 29-62.

(52 (1999). AHEHA 25 A4
o] &3} 66, 29-62.)

Kim, S. H. & Ko, D. H. (2008). Fundamental Frequencies in

PEEREE

AT

Korean Elderly Sperkers. Korean Journal of Speech Sciences,
Vol. 15, No. 3, 95-102.
(AAE, 1EF (2008). T FAF =9
SA7e 154 3%, 95-102)

Kim, S. W., Kim, H. H,, Park, E. S. & Choi, H. S. (2010).

SH e FNBFE

Acoustic Characteristics of Normal Healthy Koreans with
Advancing Age. Journal of the Korean Society of Speech
Sciences, Vol. 2, No. 4, 19-28.

Jm 4
o,
=
El
112)
b
ich
1o
oo
o,
i)
%

238 4%, 19-28)

Koufman, J. A. (2003). What are voice disorders and who gets
them?. www.speechpathology.com.

Lee, E. J. (2012). A preliminary Study on the Vocal Health
Promotion for the Professional Voice Users. Ph. D.
Dissertation, Daegu University.

(eI (2012). AYH SRS F9ASTtE
AR 712A7 droietal thehd Ak =)

Lee, H. J. (2006). Age and sex differences in acoustic parameters
of middle age and elderly adult voice. Master's Thesis of
Nazarene University.

(°1&ER (2006). A-=d7] Aol Aol A

FE93A 54 vl YA St ek AARSH] =1
Lee, I. S. (2006). Dialect. Seoul: Minumsa.

(e1214 (2006). HAsE A& RIgAL)
Lee, M. K,, Jeong, O. R. & Suh, J. S. (1998). The Fundamental

i
> 2
ot
=2

Frequency of Normal Korean Adults in oral Reading: A
Comparison by Gender and Age Group. Journal of Speech &
Hearing Disorders, Vol. 7, No. 10, 79-94.

(177, A5, A5 (1998). 34 249 AFohd 7]

O 1,

BEul vln, AAHEAT 79 105, 79-94.)

Lewinson, P. M., Bilgan, A. & Zeiss, A. M. (1976). Behavioral
treatment of depression. In D. O. Davidson. (Ed.), The
behavioral management of anxiety, depression, and pain. New
York: Burner/Mazel.

Lewis, K., Casteel, R. & McMahon, J. (1982). Duration of
sustained /a/ related to the number of trials. Folia Phoniatrics,
Vol. 34, 41-48.

Melcon, M. C., Hoit, J. & Hixon, T. J. (1989). Age and laryngeal
airway resistance during vowel production. Journal of Speech
Hearing Disorders, Vol. 54, 282-286.

Michael, C., Brian, H., Nicole, R., Phillip, C. & Peter, J. S.
(2004). Voice acoustical measurement of the severity of major
depression. Brain and cognition, Vol. 56 No. 11, 30-5.

Ministry of Health and Welfare (2011). Mental Illness Real
Epidemiological Survey Report.

(BEAEAE (2011). BAlAZAE] dgtzA))

Morrison, M. D. & Gore-Hickman, P. (1986). Voice disorders in
the elderly. The Journal of Otolaryngology, Vol. 15, No. 4,
231-234.

Moses, P. J. (1954). The voice of neurosis. New York, Grune &
Stratton.

Muiioz, J., Mendoza, E., Fresneda, M., Carballo, G. & Lépez, P.
(2003). Acoustic and perceptual indicators of normal and
pathological voice. Folia Phoniatrica et Logopaedica, Vol. 55,
No. 2, 102-114.

Nishio, M. & Niimi, S. (2008). Changes in speaking fundamental
frequency characteristics with aging. Folia Phoniatrica et
logopaedica, Vol. 60, No. 3, 120 - 127.

Orlikiff, R. (1990). The

cardiovascular health to certain acoustic characteristics of male

relationship between age and
voices. Journal of Speech and Hearing Research, Vol. 33,
450-457.

Park, S. H. (2009). The strategy of community education for rural
elderly women by biographical

Education, Vol. 15, No. 4, 217-244.

research. Journal of lifelong

(3] (1995). 2GRl AR S B3 427
walo] B AN ns A BTEAREE 159 4

3, 217-244.)

Pegoraro-Krook, M. 1. (1988). Speaking fundamental frequency
characteristics of normal Swedish subjects obtained by glottal
frequency analysis. Folia Phoniatrica Logopedics, Vol. 40, No.
2, 159-169.

Penninx, B., Leveille, S., Ferrucci, L., van Eijk, J. & Guralnik, J.
M. (1999). Exploring the effect of depression on physical the



162 Zae

o
ol

b S8 M4 M4s (2012)

effect of depression on physical disability: longitudinal
evidence from the established populations for epidemiologic
studies of the elderly. American Journal of Public Health, Vol.
89, No.9, 1346-1352.

Raskin, A. & & Rae, D. S. (1981). Psychiatric symptoms in the
elderly. Psychopharmacology Bulletin, Vol. 17, 96-99.

Ringel, R. L. & Chodzko-Zajko, W. J. (1987). Vocal indices of
biological age. Journal of Voice, Vol. 1, 31-37.

Sapienza, C. M. & Dutka, J. (1996). Glottal airflow characteristics
of women's voice production along an aging continuum.
Journal of Speech and Hearing Research, Vol. 39, 322-328.

Scherer, K. R. (1981). Speech and emotional states, In J.
Darby(Ed.), Speech evaluation in psychiatry, 189-220. New
York: Grune and staton.

Scherer, K. R. (1988). Vocal in dicators of affective disorders.
Psychotherapy and psychosomatic, Vol. 49, 179-186.

Slavit, D. H. (1999). Phonosursery in the elderly: A review. Ear,
Nose and Throat Journal, Vol. 78 No. 7, 505-512.

Statistics korea (2006). Estimated future population.

(TAZ (2006). BAJATFA At)

Woo, M. R. & Choi, H. S. & Baek, S. J. & Nam, C. M. & Choi,
Y. L. (2010). Characteristics of Respiration and Phonation in
Normal Health Elderly. Jouwrnal of the Korean Society of
Speech Sciences, Vol. 2, No. 4, 245-252.

(TR, HE4, WA, SR, Hdd (2010). AF =S
ol 3F 9 g B4 Taeet SAA8 27 435, 245-252)

Woodruff, D. S. & Birren, J. E. (1975). Aging-Scientific
perspectives and social issues. New York: Van Nostrand.

Xue, A. & Mueller, P. B. (1997). Acoustic and perceptual
characteristics of the voices of sedentary and physically active
elderly speakers. Logopedics, Phoniatrics, Vocology, Vol. 22,
51-60.

® A3 (Hwang, Jaeho) |14 A}
oot Qo] 2kt
BARE A4 A TR 201
Email: wogjfl@naver.com
AR S, Aol

AR oirstm ek AAag At

o 1A ¢ (Kim, JungWan) 221 A] =}
ooy st o)A 2 8kat
AR AN AFE THE 201
Tel: 053-850-4325 Fax: 053-850-4329
Email: kimjungwan(@daegu.ac.kr
Aok SN, A gl
AA tigoista A8 e



