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Fundamental Frequencies of Normal Children’'s Voice in mutational Period

IR R
Sun Hai Kim

ABSTRACT

The structure changes of the vocal folds are related to the fundamental frequencies (F0). In
other words, the increasing in vocal fold length and thickness makes the result of dropping in
the FO during the mutational period.

The purpose of this study was to investigate FO of normal children’s voice in mutational
period. 360 children (180 boys and 180 girls) were participated in this experiment. The age was
ranged from 11 to 16 years. The subjects were asked to produce sustained corner vowels (/a/
/i/ /) five times each and the data were analyzed using the MDVP of CSL.

The result shows that the FO are considerably decreased with age and reach to adults’ FO
by 16 years in most cases. In particular, the FO of male subjects were rapidly decreased
between the ages from 12 (22698 =19 Hz) to 13 years (169.3 + 25 Hz), while the FO of female
subjects were slowly changed from the later period of 12 to 16 years old.

This result may be used by the meaning of guideline and lead the basic data to
differentiate between normal voice and voice disorder.

Keywords: fundamental frequency, mutational period, MDVP
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7] =¥ FO @& 7R 28y wA7] Sl Exe 5 729 458 4o 4o
ol A 10mm7AA Eoivts FALRG Adle Fx9 WstE FO7t A & LEH Jx o
opxlth. 359 ol W= WA (mutation)ol . &deA Ut Axte Y £5E ”’X}g} 2
dmm AL, F3 AFe Frh7 JEUA etk qate obE i Hx# £5E FA S
FO7} 2-3 &%= (musical tones) A% 2o}l thZemlin, 1998).
€ A7)0 WE b7 dale SR Heln FAsA FF7F ARA, e TR HA
FFHE AAA FEHKent, 1997). S5 5(199%6)°] W2 dxtel A9 12 AA 13 Al
Apolo) Aol Aol 7.7 cmZ /HF E Z7E L wov: st
F da e 33 E9 E&(Adam's apple)o] YERE AU Ao Fejo] o&3)
T FES At Mg g S EtAl "k o] FA S Wt Ayl dAtE A
A obs7le ST M2 FASA Alolo A S92 -9 ol gg A dch ¥y
71 A A E3] detue $4x24d9 oo $E Y2 (pitch break)e] &3] vebdoh $HA
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T Atk o5 %(1993)2 20 o B A< 50 B4 100 HF 10 Al N9 1y 2o} 40
HEez 3 249 Fost JFFole #AE Rastdth 3T Folx ARE
E FASHEA daE oA &4dZ9 stdg X5t 2 H(Caliper) € ©]
FAsATE 2 A3 I T FolodA 10 Al W9 Lok Adel wal #Fold Aolrt ¢l
, 8% 011 A G2zt R §98A A2u Y 95 I T xo|gk FO 7holl §-2l8 A

Ao vepydch
¥ 5(1983)& 20-70 A ¥ 15 "*FJr 47-65 A A= 9 B AlAl(cadaver) EFE o] &8}
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ATFSHAG. Ao 8] B FOst FAFWERL H)@ Aolv} glot AEWERE ol
Aolg BT AFo) G FoE 2 A o4 Rol7t ¢ W FAF FoF Mol FR4UF
$3 AEWEEL Al WA §99 AolE wold AT £ 2

2 el gl A ﬂrw d%‘t} %, Awn AR #YE 2Us §

Linders $(1995)2 7-15 A *]-01-4 63 Wl oo} 29 Hel YA &=
A% # A% b2 Fost Fubgd 3he(Jitter) S A7k A3 A
F FRY 8402 BF AARAS Aoy, FaEE e (Jitter) i A
A ATEY Bie F5F A% Zolz QU7 F0Y Aol Axwg ] g4 3}741 °]—r°17qt Ll
471 T o) FolThE Ukl o]2 & AXdu, WA A)7)e] ARFE AT Foo A7 B
3& AArse
A7+ &4 vishd 5 (parameter) E8 E3
dez, Azd &oto) Fu4& stz 33t “L"“’ﬂ -4‘} EV—‘J EE”B‘“
A ZF2HA, A 84 252 Agddg, 2 =
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o

W71Fe) ool S Jris) AFL BHe Solth BUHY 2% oo} o] FH ol
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4AE 719 259 54 A HAHA WL WA Ak o BAY A PR o]
of WAE AYH YUATS & & 9eg ArlAh mebd, SR Bad Dy =)
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9} vl =] Hubsly| ¥ S ul4r(speaking fundamental frequency; SFF)& a7t 92
¢ A AFE = AR A s SFE7E =4 dEhy dF3 Ao 7*4 ol & R3S
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A maE e 94 D o B4 T FEALA ABAL AU 2k
WebA, B =ES BF U obEe 49 Ay F0o) FolB MWBoRA WAIIY A/E
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Mgt A7) Aol AFSR e 11 A 16 Aol gl 247 93 T 30 B4, ¢ 247
180 %4, & 360 9& Pz T A¥Y BX B <E 1>o] AAsHd
492 98 97 GAAE TeH 2L V1L BT BESHE F9o as Agsch:
7} Ao AYol 19 o4 AINRAIL RS HEF e B Y SRR

22 AA=T % Har
2 d7e Aty d3 2 Ade 9E FOE Zotnry] 93} DAT(Digital Audio Tape-
Recorder)ﬁ?lr SONY =’l=¥ nlo]ag ALgstdth i dAES FA 25 (Comer vowel, /o /°l/
/¥ T B Y 4 2 F< A7 P st WA $4E FEET ddAES &
&0l TAE 3:%*& wolut, waddlA Hete AME ekl ohE 558 AT DATY 942
® ovpolAE didAte] Yol 10 cm Bolxl A A 90 =9 Az 1A} FEHA
5557 Aol oAt Adad S A AHEE Fol7] A3 4 BEe e A9
W R REF 37 A8 S5F3HANY SAANES
FeAA HF74A] N A G Fol Ad2d BHS FRsA @ Be B4 2309 Q3 2

Hez 5 34 558 A8

zt dRte] 28 @A S CSL(Computerized Speech Lab, Kay Electrics, Co, Model 4400)°1 #]
3t & MDVP(Multi-dimensional Voice Program, Model 4405)& AH-&3te #4384t 553
g Ala FREAA ZAxy SRt Wy sH] AEEHE %S HaHsy] s SAHAEE
FE 412 AEE A2D F0Y 22 TS TR RE A3t EAAY & /o, /¥,
/ol/E 7 & Wz BAY Fo| WE FOB 7¢ 9 A w8 dA BF F0g Fahach

£ 479 FO @-‘*‘r“ SPSS version 120 Z2 1@ & o] &3l BAHCE X3t dHH
Ao mE FO gte] A7t J=AE AHur] 98 43S g¥a ¢ Moz Al & Ko
S HyEA W wdoeR o WMEEZAHSL 23 o|YEAEM(two-way ANOVA with repeated

measures) < A8 T
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Aol WE Fy HF Fool 7lsFA 2de <& > 2

E 1 g%l o Ao Fo g9 7le $A4 2% (&9 Hz)
ki

ki FEHx  Jds() #HAF qFHA  dd(E)
11-11:11 A 239.68 22.02 30 262.01 11.37 30
12-12:11 A 226.98 19.23 30 260.46 1241 30
13-13:11 A 169.30 25.78 30 253.70 12.21 30
14-14:11 A 146.76 22.06 30 24518 7.85 30
15-15:11 A 130.80 11.22 30 241.39 12.10 30
16-16:11 Al 123.53 9.20 30 23243 9.61 30
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aY 2. A%l wE 4949 FO

Aol W& Foo Aolrt i, A wet Aolrt YA, AE7 4B FEHEe] e
AE Gotr7] sl AT FAREA 2 <GE 2>9 2 AHE AT
<E >4 H ute} o] Ao wel Foo fof g i}°]§‘ B A HFu5=213.1, p=.000). ¥4
ZHl| & FO 28 Zo)& BAvHE:72=2400.9, p=.000). £3 AHd3} Fi o] Y328 a94%
Web TH(Frsm==957, p=.000). &, A& o] F718el wet gy FO7t F7katAI vk Fope] FO7t ofof
9] FoRT v 4288 UE + stk

E 2 A% el mE S EFAse BARY A
¥ AFE A= B A F F
EEErG
Gk 285796.561 1 57159.312 213.106*
2z 46670.377 5 268.221
SRR
A4 536223.271 1 536223.271 2400.99*
A« 106972.011 5 21394.402 95.795
23t 38860.155 174 223.334
total 1014522.375 180

F(1.174) =1474 *p < .05

<% 3>2 g3 A% FO 3748 duste BodF 3 9ok WA (voice mutation) & U uH3
oz A7 YoIA 2 2 Ao §A7E e Aoz 53] dAdA o EAXHoR g
U 12 A o) Fe] Fid 9 ztolrt AAAE AL & F Atk FAY A o] Alyjd FFEE AR
2 goda HdE ZFAAe BEEHo] $5§7](laryngeal protrusion)’t A HEH o ¥
F AA Y wE gl 3] Ao Helrt Fojyy] Wit
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X 3 A% AV 85059 Scheffe A% A

11 Al 12 A 13 14
13 A 39.3450*
14 A 54.8778* 50.1516* 15.5320*
15 A 64.7512 60.1250* 25.4062% 9.8734*
16 Al 72.8581 68.2320* 335132+ 17.9803*

*p < .05

<E 3>l Uehd Scheffe A3 ANE AWER, §9F Aol nAT. Aedo] ATl we

A o) Aozt AYE ARE G & Ak HAT, 11 A 12 A Ael, 15 Ask 16 A Abol o] A
£ #98 Aolg wolx Witk Azl ofs) WYYl HPL AN AL 11 Ask 12 A, 847
F4& AR 15 Ask 16 A Abole] BFAF e AR 2 Aol 98¢ ¢ F WUk

4. E9l ¢ A

2 ATl E 11-16 A RA7] duil(d 180 H, o 180 ®)9} A, dF'E F09 F0]& 4
Bt HAE S(comer vowels: /ot / ¢/ /01/)& A% 25 Bt H5dE §49S CSLA A%
¥ MDVPE A3t £330k A4E SA4BES 24 28 ¥3 #A% SR8 78 H A =
& AA 9 B FOg Tt
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I A3, 11-16 Al BA 7] Ak obg o] For Y BT d¥e] F7F ¥ E F98 FLE B
E Aoz velgt d¥d mE dxte Fox oAbl nstd @A A 4 74 Holx 3l
th @dxle} FO 12 Aol 22698 £19 Hzolthr} 13 Aol 169.3 + 25 Hz2 §73] 43t o] A7)
of ®A7} EA £5¢9 FAY AAL wdste Aol ¥Y 2R 15 A7t |8 44U FO @l
31&6‘}—”— 22 ey
B e wE FO 9 2ol o928 BA% A, Q37 o we} Foo #9@ 2
017} A Aoz eyt =8 933 dy ol 98 daxAE 2t de AR YEpsith
AT o3 AR Apels, 12 A9k 13 A, 13 A9 14 A, 14 A9} 15 Al ALeldl #2lg 2}
o)7t 9 ALE vgygth B47] #RE AX7] A 11 Mg 12 A, 947 A3 AL 15 A
o} 16 Al Atole] FO #& M2 & zol} 98-S ¢ + Utk
W WA Fool thek A7t ol g vlEatn, A7 Rolg As vlastd =d3sted @
A7b Atk
G 5(199%5)L 9-15 Al Alelo] |Ah 265 B, o= 175 ¥, F 441 B & Yo s 2EZRA
9 (stroboscope) & 183t F 719 B /ol/s} /o|/E 3 3] £A8H 7} B39 HBAEAE T3
of Eugtdnt dre d¥o] wotdel we Fort 2adte A%E RAch dFAES e R
A 12 Aol AFE o] 15 Aol =T, gt 11 Aol A &E o) 13-14 Aol ¢35, 13 Aol
A1 14 A Atelo] 7bd 2 WstE Rt 15 A olF 9 S-S FUAst A0 R
ole 2 XH HA & AAeolH Juare JFoz AA Z B B FHAE /AR, ©
HA o AR A LT E 7] thE FFE uH AF Aolg A MAVE WFE
Yapzh A7le Aoz AZenn s £3 o] dFAE RS A3 A A
A 12-13 Al 777 cm o] 2 E F7F & Roln, 15 AR Fhgtta Budch ozt
9 AN 12 AR F7tETrE 12 A o)l F7HEe] Ao sQth Foste] AaA#A
BREA okt
oj oA AHE uiel Fol A= AP e A7 GARG w23 Gt go] FFe] 5
A ddo] o]FolAA] Y] W PR} o] AHA Foo Wt lE AelTe Tt
€ =&3 € F Jh
FOE AAA 33l w}% 5
AE RS, B3H 94 AL
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re rr of of

Txo Wset Byl Jlu, AU Wit mE YA £,
st BEAgel gink &= AbE e I W ns) £ o),
ATAZ ) mE WAZ) FO %»H Wsto] i 7hsd e AlAE
21 TA9W)H H£T A71Y FF 5(199%6)9 ATE & dE} %6 I AR A
AAZAIA AMEE BEAE U2 FF2 vFaArh. AFAse A%, AF FHA440 A
A E9EE 433 S/t F8e By 7o, vE § AAREC] AlUE A 98 AEs
8 W3} HA va) FREA Frhe FolAM Fvete] BEZ ] Mt opAE dEHYS
AR AT A Pyt oflFEY VAL KSR B SE HAFU
Fuchs 5(2007)2 W47 d2 S Fd °4:r‘°ﬂ/‘1 HA717E dojytr] 6 44 ol Aol FO7t 8}
e, ol AR ¥, 5 437 ojojA= F0Y AT F@aAsE Aok 4t Holliend
Ship(1972)°l ¢}shad ¥37] F< FOo] ¥ste Ade] 4goz Adste] Juje) Zeolrt dojAx, &

o
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F(mass)o] F7tH e whdd] & A (elasticity)e] HoJAd Fort FZASA wW3lddan st
Haruhito$} Michinari(1990)9] ¥ @2te] 5 FO7 ¥iA7] A 220 Hz, ¥47] F 155 Hz, 19

I WAAY) ¥ 138 Hzol A3E gtecha g m, o) ¢F & W3l 12-14 A Abolol Al dejurx
Tk B dAFelM: oleld Bus g PFP o AR sE 2¥E vy U

2 A7 AFeA WA E& A 12-13 Aol 1 2 FO 317e] ol =A yeguyzn a7
°] 16 Mo HolEH H 34 A9 FF FOoll Wl¢ THIGT B & gk HMA7] oIz A4
o 12 A FwEE 16 A7A FO7b @tabA atstel A 16 A7 HE ZAAEQA A9 A
FOoll 243t A84& 4 ok o] A3e FOY #H3le w47 olFdxE 20 Al B=7A A&
"rH(Titze, 194t F3l 5983 ¢=c} 822 Haruhito$} Michinari(1990)¢) @+¢} v w1 gt
o FAde A9 WA A 2396 Hz, ¥47) F 1235 Hz2 2389 WA A8 Ax7 uygioh

Willis$t Kenny (2007)o] 9)3V8 ®A7] dxSe S4B AMe SAMste] 3ga,
A WAo) JHE g pEH R AF o]Fojol & Hart vk Uk B AFAE
AR A FOS] FEgg 71F0R AAsg oy, BE WA 70 Azt AX fREA Ay
doe drle ofth meba oleidt WA 7] ofFe] #E Foo WEE FAse A7 A A
Aol ¥ FO FFAE Fate ARtE F4F d4AE ez & 39 dF(longitudinal
study) 2 7A7H1 e} FO ¥} Afole] moto] "o itk RE AAEF L ok 3 dide] d=HE
1d @z Adsdonz daadsd] wAd71E FASEZ e ot oo, 34 dA7E g d
FAHE £ o MEststa, Agvte #EA % AT & gl dWEA Ux AT} olFolAot &
Zolth. At WA slel ofd AL F3A 7o) Wi olFEY ARG %o JIAE w2
2 AAdd Axo 2AS NE2E Ey ] .

o2 AR BT & A9 d2 A 349 WA Fozt wkste Fol& AHugt
ted 998 Faz dg,

HEE, WA, AR, £, Ao, B, @%a, A5 1983 “BFA A FEAZ
BE AT ool o530 25 56102

FF, B4, $97, BES, 44A. 199%. wﬂ@, st 2% EEA G EAY BA
g0 7 39, 1669 1679.

g, MR, AAF, BIY, =8F, 297, A9, 19%. “WA/E AFS 45 S

B ofroln] ] F 33X 39, 2022-2031.
49, AR 1998 “5-114 ob% 349 £FHA SH ooy EAT T, 67-T8
ol 1993, “HFUY YFF o] ¥ 24 AEFHF YyH 24" SFHGT HehA A
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