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sl W Al @Rl A AT

)
i

AgoHm ga Aol A AF A

DDK A& ZAF oo @25 94 Kent 5(1987)9] Aol 7sto] A3
Aok AA FAAANA M AF A e 71EeR At AMR

A
< /9/, /8/, /A/, SMR2 /3 El#A/E ©] &3 ATt
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MPTE Aol @ AA7 FRavd Ad 257 B4 grde das 2
}E 2L F odvhE A77 9om,)! Sawashima(1966)2] Aol A= AF Aol
A AAd AANE Aot AFdEE Avtd A W Aw7t FEstha
A tH(Kent 5(1983)ell A AN4)." ool ZAde] B ATFolA MPT FAlE 39

ANREE el R el Ao w4 Al Agse b B 5L A

AaS ez g AMR#Z SMRe 4% Ham(1990)¢] A4+ DDKE 7
= AAE BT A W wrEste] O HHAE FAHATFoEA U
BE B34e 29 ¢ oz G’ g9 B dA7e %
& A AUE e R 3 Ham(1990)9 Aot 2, A%
T E otFe] Tl wE FaFEHe] WMol wig AXN HiEge A
ofH itk =3 Kent 5(1983)¢] <d+to w=w DDK= H 4 3 A (Maximum
performance tests)®] ¢ F#Fo 2 ‘g SHdoly -9 A& WESE HU &
2 Ao Ha Quk® oo oAzt FAFA i Huigel ¥ AT F e
ghoz Ads ol Ags AEs7I= 3

2.26. FA A A W

MPTt AMR#HA = A727F WA RS AAeta, obgst 359 #F2 A
< AR 5, 38 2A A FH v8E FAHdES Utk SMR HAl= /A EH
A7y mEstel AR wetetA Reps A7 s AE Hekste], ZE obE
ol Al SMR Al A Al Aol /3E /9] 354E =eA 53 dFet=s T F
2 SE2 53 dee AASES Aok 3 Foll A7AvE WA ZdS AAsa
obE 3t 339 &AL AFE AP Fol 338e ZA A4l £ cHE FAHFES

3

SFATE AAR AA AA = AN E G
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oo
i)
o
4
il
2
rir

9 (count-by-time) S 4 -3} o}

228 A7 w4

A8 BALS GoldWave Digital Audio Editor v5.14(°]3} GoldWave) T & 1%
= Abgste] B4R ZROHFAA S 102 S BHoFes dAT
¥, MPT= 24T #ts dgste vetve ArE w29 25 A A7t
A AA Ao (E 1), AMRS 3 WA spd o AR 529 32
A7 g A 0]

Gg 58 FAgoR At PHe F2 ASHAHIY 2).
Aol ge] FelatA g Aol 29 el A

stel A% F2 AU SMRY 4§ 5% P& AT F 2w) = A
o]

rlo

of & Adon /AEA/E AFE A=A Kn LHE Hole AT AX
HEE stATH(1d 3).
[/ GoldWave - [027  .wasl JEEs

¥/ File Edit Effect Wiew Tool Options Window Help 2l ) i
% | M| B E L Q@@ gl - e s S

Cu | Copy| Del | Tim | Selvieselal Se| | Ml | Sel | Piev| n | Q| W | Cues Fed | COK| Chan  Hab
.| | | = 1
-l 0| @5 RERE - 15
) o

bogrsg | oo et Yo0i01132 00161138 '00:01/34

Steren B 5:45.970 2} 1:25.626 ko 1:34.115 (8. 290) @

Original 79 1 31500 Wave PCM sined 16 bit, 44100 Ha, 1411 kbps, stereo
8. MPT &4 3. spd shdbe] 23 o2 A9

?_
8.290%7F mAIH Jormz MPT7} 8290% A4S <o v sk},
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BE]

[/ GoldWave - [027 ~wav]
v/ File Edit Effect Miew Tool Options Window Help J X
Hisw D;?n s‘.‘i ﬁu c#:\ Eu}u El :!\: sﬁ/w s':\:r‘«n ISel _CE % F%; % ?\: (11: o gﬂ c_sgx :Em el
A3 A f e A 0 5 B - = A otep C allle ik KR %
o - o o [NINNNA :

2371 9] st o] Hojm AMRe]

< - >
I Sterea 0 5:45.970 o 212,753 to 2:17.753(5.000) a
Modified 79 ; 31500 \Wave PCM signed 16 bit, 44100 Hz, 1411 kbps, stereo
2. AMR 4 4. 5% 73S A9 F AFA mAE s sg o
2338 = dErdH

G

a2l
a
I~ = =
TE At F
GoldWave - [027 ~wav]
File Edit Effect ¥iew Tool Opfions Window Help
> H & [ T R = 0 = W W e o« B8 e e A e o R S AR TR
tiew | Open | Save | Undo Cul | Copy Del | Tom | SelVe SelAl Ser | Al | Sel Prev In | Ow| # | GCugs Ewal CDX Chan  Help
i A 0| @ 5 B < Il S R ool B o8l e) L4 0l i
[elnlE = 3

gl ve
Mo
®

44 pp

s

3
I Sterea 0 5:45.970) | 55,37 bo 400,337 (5,000} |
Modified 79 : 31500 \itave PCM signed 16 bit, 44100 He, 1411 kbps, steren
3% 3. SMR &4 4. 5x= 733 AAT F IdFA Hol= F&Eo] SMR
Ay Folv. F 83 FAT Aoz HENH.
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SPSS &4l Z&adl(version 13.0)& A&t SAA HF5es AAstdn &
AFoNA AAT AFEAEL 57 22 FAH YRS o8 EAsA. A
A, Ad A5 Hekel wEk MPT9 DDK Zhzte] F=ef Aol frofg zke]7b 9l
A dotr 7] {8 o] EAHEA (two-way ANOVA)S AA|sAT. &4 23}

FF Aok s A, FA(Tukey) ¥ A4S AN B4, 98 Wu

oelxe A s8] 58 Aolg AFr7] 3 SHEE t-H A (independent
t-test) & AAIBA T AA, A oA A £33 T AolE HY] Y8
Y EAEA (one-way ANOVA)E A AIsEATE &4 A3 {93 2ol7F Y= 4

ot

T, T (Tukey) A AAE AASIAT A, ofso AL AHGE MY =
Abe g3 A%, MPT, DDKZFe] #AE Lot 7] 93] Pearson HEAFE 3t

Ak, BALA AR L AT f

o Lo

T2 005 mRto 2 sl
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A 3% 23

3.1. AT A ZHMPT)

E Ao Al ¥ GoldWave TEZI#HE E3 MP

=
B\

4 Wl 2AAZS °]

G3te UG Zol7l YeEAES Lolry] s F Add9 oF 13%0] sHFEE 30
B dem AE8d § 22 MPT 55 Ass 47 2AA9 GoldWave 221
NG o] gato] B3 S s FR t-4 A4 (paired samples t-test) S Fa v

o

o]
s 1 An, F A FA4 3 AloldlE F93 Zolrh o, AuAF
7 0.999(p<.00D)Z w4 %S Fo] AHABAE Holw FAoRE YEuth wEbA
GoldWave ZZ1#& A4 ¥ AF9 MPT 23 FXE ZAAE o] &3l

AN gt Asl AeE Tt vtn & 5 Ak

MPT®] Hito] ¥k 3M o A= 7.33%, ®F 44| A &= 9.07%, ¥ S5A1o A= 10.58
Z, W 6AME 13.01x2(% 2) dFol T/l meEk FesA 2ozl
(p<O00D)(3E 3). Tukey AHF- 24 A3, dols &3 45, 349 4413 (p<.05), 3
Aok 5AITH(p<.001), 3A1€ 6413 (p<.001), 4419k 6417Hp<.001), 5A41¢ 6A41%F
(p<00D)el frol g ZFol7F YEFSETHE 4). Hobel - 3418 5417H(p<.01), 3419}
641 7 (p<.001), 4419} 64113 (p<.001), 5419k 6413 (p<.0D)Ol fro gk AFo] 7k vhEbit
TR 5). ookl g 3419 4AITH(p<.05), 3419 S5AIZH(p<.01), 3A1eF 6A1%F
(p<.001), 441 ¢k 641 (< 0D AM el ztolE R ATHE 5).
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31.2. el wE FY

3~64 HFole] MPT #H#-& 1055%0]aL, ool 9.
7} ofofol m]3te] FodA ZAAT(p<05)(FE 3). 4 A#HEF W Ao uEAME 6
Al Aol Ark Fole] MPT7F ofole]l Hla] FAAoz Fo3A ZAHp<.05)

43% 2 (X 2) Fol¢ MPT

(% 6).

E 2 9% 2 A4de gE MPTY £9¢

3A] 4A] 541 64 A
ol 7.78(£3.13)  9.13(£3.19) 10.93(£3.52) 14.35(£4.36) 10.65(+4.43)
o] o} 6.85(£2.09)  9.03(£2.67) 10.16(£3.31) 11.72(£3.53) 9.54(+£3.43)
A 7.33(£2.70)  9.07(£2.90) 10.58(+3.42) 13.01(+4.15) 10.11(£3.94)

9 2, 4 e BHEEEAA

3 d% 3 Ao W& MPT 399 4 &4
A%
2= F
A 3 30.803"
3 1 6.457"
g8 x A 3 1.569

“p<0.01. "p<0.001.
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F 4. A%l W& MPT <

_1

B AFHA

3t 2k ol (I-])

3A 44 -1.7427 0.6345
5A -3.2478"" 0.6165
64 -5.6833"" 0.6189
4A 5A -1.5051 0.6135
64 -3.9406™" 0.6159
5A 64 -2.4354"" 0.5973
"p<0.05. “p<0.001.
E 5 A% U AF @E MPT 38 AF44
7 7 A o] (I-]) EEo A
ol 3A 4A -1.3481 0.9809
5A -3.1493" 0.9191
6A4 -6.5758"" 0.9463
4A 5A -1.8012 0.9383
6A -5.2277" 0.9650
5A 6A -3.4265" 0.9021
o] o} 3A 4A -2.1771" 0.8056
5A -3.3060" 0.8123
6A -4.8683"" 0.7932
4A 5A -1.1290 0.7903
6A -2.6912" 0.7706
5A 64 -1.5623 0.7776
"p<0.05. "p<0.01. "p<0.001.
¥ 6. % U Aol wE MPT 599
A B
A= t
3A 47.383 1.291
4A 53 0.126
5A 60 0.882
64 59 2.599"
“p<0.05
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3211 AFel wE 34

/9/9] Wito] 3AE 18623, 441 20.983], 541 22533], 64E 249332
Efutth. B/ B 341 7F 18.853], 441 7F 21.963], 541 7F 23.733], 641 7F 25.703]
2 yEersrow, /A/9 Fte 34 7F 17.123], 447F 19.833], 541 7F 21.473], 647}
23678 & UEFSGTHE 7). AMRE & o] Fr4gel wet /HA/, /E/, /A BF F
ol FostA F7Hak A TH(p<.00D(E ).

Tukey AFF £ ZA¥, dolo] A5 /5/¢ /A/AME 349 443Hp<0D), 3
Ak 5HZHp<.001), 3A19F 641 7H(p<.001), 4412k 64 ZH(p<.001), 5A13} 64 7H(/H /:
<05, /A/0 p<ODOIA Frolgk zpelzk R JEH/AAE 3A9 4413
(p<.001), 3418k 5H1ZH(E<.001), 3419 641ZH(p<.001), 4419k 641ZH(p<.001)o A
o) o7k B} ojobe] % AMRO F# ol /3/, /E/, /7 BT A
of wel folskAl F7Fe AT 10).

3212 Aol e 3¢

3~6419 4" I AMR 3 sl = /3/, /H/, /7)) ZFAA dopsh ofofe]

S Aol 7t folshA WATHE 8).

=1
0
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3.2.1.3.

r2
o,

R=}
e

%o gwe] WE AMRe S

34

4A]

54

64

A

/) ol
of o}
A

/El/ to
of o}
2 A

/7A/ ot
of o}
= A

18.61(£2.90)
18.64(£2.80)
18.62(£2.82)

18.85(£2.71)
18.84(£2.91)
18.85(£2.78)

17.54(£2.27)
16.68(+2.06)
17.12(£2.19)

21.08(+2.38)
20.90(+2.54)
20.98(£2.45)

22.31(£2.09)
21.64(£2.74)
21.96(£2.45)

20.12(£2.03)
19.57(£2.40)
1983( 2.22)

22.29(+2.59)
22.82(+2.41)
22.53(+2.50)

23.74(£3.39)
23.71(£2.67)
23.73(£3.06)

21.12(+2.63)
21.89(+2.27)
21.47(£2.48)

24.47(£3.20)
25.39(+1.80)
24.93(£2.61)

25.37(+2.51)
26.19(£1.91)
25.79(+2.24)

23.23(£3.05)
24.10(+1.70)
23.67(£2.48)

21.70(+3.46)
22.11(£3.42)
21.90(+3.44)

22.71(+£3.62)
22.79(+3.70)
22.75(+3.65)

20.64(+3.22)
20.76(+3.45)
20.70(£3.33)

9= 3, 7

T

2

H (T

]_

771627
0.036
2.010
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X 9 dFo ©E AMR FAH] AFHA
% 3t 2ol (I-]) #E 5+ 23t
/3/ 3A 4A -2.3592"" 0.5007
541 -3.9096""" 0.4866
641 -6.3118"" 0.4885
4A 54 -1.5504" 0.4818
641 -3.9526"" 0.4837
54 641 -2.4022"" 0.4691
/E/ 3A 4A -3.1168™" 0.5177
54 -4.8797" 0.5010
641 -6.9407"" 0.5029
4A 54 -1.7628" 0.4960
641 -3.8239" 0.4978
54 641 -2.0611"" 0.4805
/7 3A 4A -2.7157" 0.4579
54 -4.3501"" 0.4433
641 -6.5545"" 0.4449
4A 54 -1.6344" 0.4365
641 -3.8388""" 0.4381
54 64 -2.2044" 0.5973
“p<0.01. 7p<0.001.
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E 10 4l Aol e AMR F392 ALF4

o

3t 2ol (I-]) FFox
o} /3/ 34] 47 -2.4698" 0.7597
54 -3.6870"" 0.7119
641 -5.8595"" 0.7330
44 54 -1.2172 0.7267
641 -3.3897"" 0.7474
5A] 641 -2.1725" 0.6987
/¥l/ 34] 44 -3.4558™" 0.7591
54 -4.8834™" 0.7122
641 -6.5148"" 0.7329
4 54 -1.4276 0.7198
641 -3.0590"" 0.7403
5A] 641 -1.6314 0.6921
/A/ 34] 44 -2.5769" 0.7071
54 -3.5792™" 0.6642
641 -5.6949"" 0.6831
4A] 54 -1.0023 0.6642
641 -3.1179"" 0.6831
5A] 641 -2.1157" 0.6386
of o} /3/ 34] 44 -2.2566"" 0.6519
54 -4.1814™ 0.6573
641 -6.7471°"" 0.6421
4A] 54 -1.9249" 0.6329
641 -4.4905"" 0.6171
5A] 641 -2.5657"" 0.6228
/¥l/ 34] 44 -2.8029" 0.7037
54 -4.8743™ 0.7037
641 -7.3535"" 0.6875
4A] 54 -2.0714" 0.6835
641 -4.5507""" 0.6668
5A] 641 -2.4793" 0.6668
/A/ 34] 44 -2.8914™" 0.5811
54 -5.2129"™" 0.5811
641 -7.4168™" 0.5677
4A] 54 -2.3214"™ 0.5644
641 -4.5253™" 0.5506
5A] 641 -2.2039" 0.5506

"p<0.05. "p<0.01. "p<0.001.
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VALESTY A% F <9 232950 1399 A=7 AU} A o
S2E olEe wyzsl 54, AY Bisd A9 sdolAh. A Erbs ol
Ag @ AeE MEA/E 18 gess Ae Asagol wE du 9L
W AwEA C HEdE C seudny AR 5

[o

to
=il
il

3221 d#Hel W& F49

/A A/9) o] 34E 6413, 441E 7.333], 5AE 7.743), 641 9.083 2
Bhutow (E 11), d®o] T7bgtel wel fFostA F7Fe AT (p<00)(E 12).
Tukey AP A3, Folo AA fog Xol= 3419 5A17H(p<.05), 341 64
Hp<.01), 479 6MZH(p<01) 23 549 64 7H(p<.0Dol THEH Yt} of o} e
3= 3419k 5AIZH(E<.001), 3419k 6417Hp<.001), 441 ¢k 541 7H(p<.05), 4419k 64
Hp<0.001), 5A1 ¢k 641 ZF(p<.0D)ell A o gk 2ol 7k B A TR 14).

o

3222 AW e ¢4

w
l
()}
=
lo,
oX
1
=
w
=
=
»
o2t
olr
_lE
r1r
gf

Fobs} efolzt e Folzk £ 87
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E 11. 98 2 Ao & SMRY 89

34 4A] 54 64 A
o} 6.25(+1.39)  7.63(£1.21) 7.65(£1.74) 9.30(£251)  7.79(+2.09)
of o} 6.60(+1.10)  7.07(£0.90) 7.86(+1.04) 8.87(+1.02) 7.71(+1.32)
A 6.41(£1.26)  7.33(+1.08) 7.74(+1.46) 9.08(£1.90) 7.75(+1.76)

e 8, A e WA EEEaa)

& A %
2= F
S 3 59.023
ch 1 0.894
A9 « 4w 3 1.203
“p<0.001
¥ 13 d#o W SMR FdH] ALF-HA
% 1t 2k o] (I-]) T

34 44 -0.9178" 0.3043

54 -1.3328" 0.2929

64 26729 0.2939
47 54 -0.4150 0.2793

64 ~1.7550"" 0.2804
54 641 ~1.3400" 0.2679
p<0.05. “p<0.001.
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¥ 14. A48 U A=l W SMR #8339 A& A
Bt 2} o] (I-]) EFo At
o} 34] 44 -1.3750 0.5272
154 -1.3971" 0.4869
641 -3.0500"" 0.5001
AA] 54 -0.0221 0.4869
641 -1.6750" 0.5001
5A] 641 -1.6529" 0.4575
of o} 34] 44 -0.4714 0.2964
54 -1.2571"" 0.2964
641 -2.2710"™" 0.2904
4A] 54 -0.7857" 0.2706
641 -1.7995"" 0.2640
5A] 641 -1.0138" 0.2640

"p<0.05. “p<0.01. "p<0.001.
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w
w
r2

W)
s
R
ol
)
k)
2
e,
+
)
olf
)
Lo
o
r
r
X

w
w
—
[-4 o
ol
A
2
o
1o
L
o
ox
r o
Mz
1

ol AL dA#HY /MY FAZAH S N =2 ks gk, o= T 34
107049 A% 4670€)7F S7ksel wet w S oA S7kste Ao ® YERRT
(r=.887, p<.001).

LS|
ol

ry
A

Lo

332, A3 2 AF HAE S5 gt

L

MP

—

9}

DDKoll 1 x & 9 8Fo] 3k Pearson AT E T4, ZE A 358 o]

<=4 B2 A (simple correlation analysis) S &3 A1%3 dHo] 7z

ool Aol Fhgel wek v folskA Frhson, Aol FrhEel nre
A% W fesA Fbshe Ao debThE 15).
E 1593 ¥ %% A F959 aeues
AT

MPT_ /31/ /8l/ A/ /HAEA/
A 0536 0676 0.701"" 0.709™" 0.568""
A 05117 0.632"" 0.645"" 0.661"" 0.568""
""" "p<0.001
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g

o

BB ADE X (partial correlation analysis)< A A

s
o

=

o

ol
]

ot

~

A
o

A7} vhep

i

o

BB ADE X (partial correlation analysis)< A A

s
o

3

o
ol

]
To
o)
<

16).

hya
ar

B}k ok (

<
i
o
LA.o
i

&

LS
™
LA.o

/3/ /8/ /7/ /AH 7/
0.352""

0.324™"

MPT

0.207""

"p<0.05. "p<0.01. "p<0.001.

0.173"

0.367""

B
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2 oo Ageld @& MPT Sk A4dTolA AAH MPT 4% )

B2 ANFATEEE 4. MPTe] 44, AdAF A3} F29 &
Aol AT FA7 Aol WA ok 7 AN MPTE ZAa e wol
2 o7k g7 WEA et A A%z mel,

w2 dAas dhol Skl welk MPT7E S7hdds Addrs3 o

MPT 8589 Aixle] g B A3
o= @ 7HA ool k. AAAT Pkl Aol 108 FER Hu o
U A4 MPT zolo] tid B4 Fo4do] Ha w2 gkom® Aol W
A7F AEaA 231 52 @i’ ag B AT e 6xd A golrt ofo}
Bt fo5A MPT & #o] =9 o™ Finnegan(1984)9] Aol % o}r}
ool th foldA MPT Faddo] %t Aol A3 g4 F =& A7y
10~174 614 Fv F2atA degn® 4dS ggoz & MPT d¢g!tPey
oA @4 MPT #a@% o] =rts 42 € 2

Hol FATEE AA FeA e ASHE AAH 2

i

Z[:
= td AFE 3AA 6419 ofFel x2S FRoeEE O 0]
7 ot

LAF7t APPctd Aol

DDKY Z2#% AgAF vuste] L2032 AAFAH(ES 5 5 6, F
= 7, 7% 8). DDK9 A% AdIAdTFEH £ AT HHo] Gtx E AT
W o] k3o $kAakslo] A A S Th. Fletcher(1972)9 9 Prathanee % (2003)
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ABSTRACT

Maximum Phonation Time and Diadochokinetic Rate

in Normal Korean Children

Kim, Soo Yeon
The Graduate Program in
Speech and Language Pathology

Yonsei University

Speech  tasks such as maximum  phonation  time(MPT) and
diiadochokinetic(DDK) rate are commonly used in differential diagnosis of
motor speech disorders. These tasks are relatively easy and simple to
administer, and thus useful for assessing children with motor speech disorders.
However, it is still difficult to construct an objective assessment of motor
speech disorders in children because nomative data of MPT and DDK rates for
children are not available.

In this study, MPT and DDK rate of 232 male and female children were
measured. The children were between 3 and 6 years of age and divided into 4
groups by one year.

In addition, the correlations between age and height, between age and the

speech tasks, and between height and the speech tasks were examined to
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check if an additional standard according to height rather than age was
necessary, because MPT and DDK rate are related to body such as
respiratory, phonatory, and articulation organs.

The results were as follows.

First, MPT increased significantly with age, and the MPT of male children
was significantly longer than that of female children. It means that the norm
of MPT for children should be presented according to age and sex factors.

Second, DDK rate increased significantly with age, but there was no
significant sex differences. It means that the norm of DDK rate should be
presented in terms of age.

Third, the performance of each tasks increased significantly with age and
also with height. But this needs to be interpreted carefully because there was
also a significant correlation between age and height. That means these two
factors affect the correlations between the tasks and the other factor. There
was no significant correlation between height and the performance of each
tasks when age was controlled, while it showed significant increase in each
tasks as age increased when height was controlled. This result suggests that
age 1s more related to the speech tasks than height and that it is wvalid to
construct the standard by age.

This study is meaningful, as it presents the basic data of children’s
performance of MPT and DDK rate according to age and sex, which could be
used in clinical practice. Also, it proves that the normative data presented by
age 1s proper than by height. However there are still some difficulties
unsolved, to apply this results in clinical settings directly. This study does not

include disordered group, so cut-off value to differentiate disorder from
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normality can not be presented. Further study of MPT and DDK rate including
the performance of speech-disordered children should be made with this study

as basis.

Key words : maximum phonation time(MPT), diadochokinetic(DDK) rate,

alternating motion rate(AMR), sequential motion rate(SMR)
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