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<Abstract>

Diadochokinetic Characteristics in the Subjects with
Spastic Cerebral Palsy by Severity:
In Terms of Rate, Regularity, Accuracy and Consistency

Hyun-Wook Nam, Jong-Bok Ahn, Do-Ha Kwon

The purpose of this study was to investigate diadochokinetic (DDK) characteristics in
the subjects with spastic cerebral palsy (CP) by severity. DDK characteristics were
measured through rate, regularity, accuracy and consistency in Alternate Motion rate
(AMR) and Sequential Motion rate (SMR) tasks. The subjects participated in this study
included 27 subjects with spastic CP (mild- 9, moderate- 9, severe- 9) and 9 normal
persons who are around 11-20 years old. On the result of this study, rate in AMR was
significant difference between all spastic groups and normal group, and rate in SMR was
significant difference between normal and mild groups and moderate and severe groups. In
regularity of the DDK tasks, severe group had significant difference the other groups.
Finally, accuracy and consistency of the DDK tasks exhibited significant difference between
all spastic groups and normal group. In conclusion, the subjects with spastic CP have a
tendency to produce slow and irregular syllable repetition as severity increases, but to
produce inaccurate and inconsistent syllable repetition regardless of severity in the DDK
tasks.

Keywords: Spastic cerebral palsy, Rate, Regularity, Accuracy, Consistency, Alternate motion
rate, Sequential motion rate.
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T 8% Hriete EoE “Hry “HHA Y e o &
x“:_}e deit w23 AFEEA  wEEEstE SAHSE 13LF JJr%]
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7HA &2F AA NN E HJAZ w2 A s W SAHYHE], B
o2 SMRE AMRETH A &&}A 33} 2 o2 43A Uk
AMRe|Y SMRZ} Z& ojZ3 uIEF a9 WEA
2 A9 tﬁi}—e‘ 2este & 4 1Al wpet P oty
&g ol F A7) WE gddHer Fastt4)].

‘ﬁ%q] e 3

ga Al

do i
»

o
rir

X rlr

gl
A
3}
\_
.?-

Lo

L2
o
4
-2
r
off
mB

o
- H

X2 ol
fr o agd

s, o
e lo -E

do fu
Ol

e
qr o Lo

wo oy
o},il'.‘lF

ofr
-
2

ofj(motor speech disorder) EALE
AgHol At o2 B, Freed(2000)= THFF F3 9] njn

AYHoz AMR BN FPo] th2A vehdtin sgEw),
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WEFEH mieid TRl #AEe FF =da EFIHAHQ
AMRE YEhT, H4 25 ohHld Tojgo) BAEES FHAELY BE AMR
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e 3y A Ad, &4 tix), FAEIN SHo A&, AFF 2L A
2 ©A(articulatory groping) 5°] EF AT 3FHATH2]. Duffy(1995) iE
d B¢ old wHlAd FojFo] BFRELS T HAUF FAHAY A
u) o, zlvict €3 P& 5 HAE #ES ok s, 8 &Y FF
A (thythmicity) = 23852 ZAE Uehd & 7] W&o #@sjof st P
3] =3, S5 TR A5 AMR FE& WS s, E7IHA £33
Fg UElE A% Jom3 AMR £&9 FEAY HAZALE FF v T

oft ok rir
BN

kS

N 2

3T AP #EE B AT AA, Yaruss$ Logan(2002)2 & FXk ©]
g go) otz Fo THA B Au] U= FRE AFTFHEA ¢
5 #Bdo) 3 A A (accuracy)d 3 (fluency)S S
7}, o} 9] DDK A& o] olgd MFES TFHLE ofF9 Fo T4
g /EF ADHolm AFHY HHE H\%ét‘rj aHATH1).  Williamss}
Stackhouse(2000)£ 3-5419] A4 22 o}F 38% F3FL Fristed &
TEROE d#AH Aol B UAE Z;‘é 7t %‘ T ew, Azte] A
AR ukE AP st oEeol V] Wi, wEds FAHA dE =
Aol o] H£EHT= FEA, dFA(consistency), o“é 53 & gE SHE
o] ¥4A HYt EFEMNY HEAS FAANZ FE Y FHATHE. EF,
Lundy 5(2004)& A& ZFHA ¥4 43S (adductor spasmodic dysphonia), ZH=
4] &2} 73} % (amyotrophic lateral screlosis) ¥ X1 ¥ (remor) &5 W &5
Fo BEHGM iz EFe iTL:—, F7)(period), FE T& FrEATT). HAdwie
HEAES] 5T FEYE FHZ SHIATES FEY, BFTQ000)F HF
T 50059 AF7t dled, olgd AFER HArH ddRE EFE vy
20y}l :&lz}%—g— dges Beese £x7h H7HE Aol AHs]8).

F= A% AL wEl ZE(@mild), $%(moderate) ¥ i (severe)
=2 "?'“Trﬂ 732 53 = AQut] thgztel] Al AMRH SMRE A48t wEEF #Y
A9 &5, 1H Y (regularity), FEA, 4B TS FHFeEA HAv
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1) 2%, 5 2 1% HAAYope] didaet F4Ae 13 F #A Sx0 o
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A% Ame] e FAY H4vh gAY BELE B4 5

Qod, A7l ANE AT & A& AEY AA A5 HAgvhe GAR
2 shqrk

% ﬂ?.o“}ﬁ }é]A]% Ei‘{%% y‘}_(ﬁ% AMR “ﬁ”, “Ei”’ “7_]”94_ SMR “-_\-ﬂEaa,}”_g_
Ao

222 Az £F gy U =3

7+ A A BPgE A wo2 AANG F, uIZeF FES =4
I AEEA wBEIEE AASET F AR 25" 718 Ago] AEd
X483 XVMW gAtst 34 2 e A Foll 48S AU 4 i
2}o] ¥r3lE= SOUND MAP Digital IC Recorder(IRS-1610L, SAFA)E =33} T}

223 Xz BN UYH R =F

B2 Apda £x9 7IHAHL KAYAR] Motor Speech Profile(Model 5141)
Window§ Praat(4219)& AH&3le £43191, A47 d#AHL FAZFHA a
2 ZAZ ENsgeu, 7y dqXsdd 48hd A 108E ddeR
=g

&%, FAA, g4 £ B4 AP BN e oeg 2o
A, £EE 27 WES 249 8 9FsE ROE, AMRS Motor Speech

Profile®] 2 EZ % Diadochokinetic rate?] Average DDK rate 23 Z B34t}

SMR®] 73§ Average DDK rate 2F = 2% “HEFAY thad ¥E AFE £43
Aol ol XE ™ diFt wtE 35=E BEAMJ Aol7]) W&o, Praatd] 45}
& A8t “HEAE 53] o vbEdt=dH AY ARH AFE FAHAY &,
2% 953 “HEA Y] £2 #dete BASAT

X
A4, AN LI LTS HEI}E Fr7 Eebd FEHAHY 7E L5 EF
F719 EEFHAE 53 BT o2, AMRS Motor Speech Profile®] T2 EZ

% Diadochokinetic rate®] Standard Deviation of DDK period A3z R Ao
SMR®] 79, Standard Deviation of DDK period A#= “HEHE &= F7]
E 243 Aol ol EE S uiF FUIE AT AHel7l wWEdl, Praate]
SARY L Mg ZF gAY BE CHEA? e Y AE ST F,



“HeA" F7)o] UG FEFH EFAAE FHL, 1 F
goz BAHSAT. DDK period®] EEUA/} 258 1525

= g gn g

AR, A4 Bg BAe 74 gud dad 399 159F A dE =
SAYEE 5Y HEH- NS FAY, 28- FAY, 39 BF, 43- 35, 5% o)
$ Bz BASA.

WA, Qo] tE BAL 24 Pd U4 39 25T Belel ta =
SAFEGE Aogol FAF £ WEL YA FAREAE 5P ARAF-
wje WQW, 27 NYW, 3W- BE, 43 B, 5H- S A2 A&,

4
o
o
(4
=
e
o
o

23. A= X2

289l BAF AHge SPSS 10.0 for WindowE o] &3ttt

AMR #39] &59 FARANA A Zho] {3 2ol7t YA Lolrr] ¢
3l o] Y& 4R A (two-way ANOVA)S A AR T},

SMR #{le] &xoA A ol FF Zol7t AeA golrr] fsted o
AEAHE N (one-way ANOVA)E HAstAod], FHAN Ae bl §2& ol
F EA golry) 93t Kruskal-Wallis®] 9wl x| BAEA S AAEGTh

AEZEF FHe FFATG dBAHAN FHE 2ol /K zelrh UEhdEA
Yolr 7] 3t Kruskal-Wallis®] dfufx] #AHEA-E HAAISA

N

3.2 %

T

1

3.1. Ns2s MY
3.1.1. AMR

AMR® &% g FFH REUAE <E 1>7 2o



A% AE ote FHY Hgvhe dgRte) mE

+5 574 7

<E 1> AMRY] FEo e FTFH EEAA (T N/S)

o 7 4 N M SD
H 9 4.42 1.28
3= H 9 4.76 1.37
7 9 4.50 1.34
H 9 3.49 1.08
F = 2] 9 4.41 1.51
7 9 4.29 1.73
H 9 2.59 76
% 2] 9 1.99 .87
A 9 2.13 68
3 9 5.79 1.44
Iy | H 9 6.20 1.31
| 7 9 6.46 1.35
AMRO] &m0 g It 9 7Y 7H9 o]E Potry] fiste] o] P EHE A
£ AN R, EAEAE <F 2>9F ot
<X 2> AMRC] W& o] &R A
8 g AEd A= Al F
A @ 209.418 3 69.806 43,741 %%*
7 4 1.514 2 757 474
A x g 7.723 6 1.287 807
L2 A 153.207 96 1.596
& Al 2311.306 108
**kp <001
o]zt AnE B u, AMRY &5t Ha 7 493 o7t ARy <
001), #4 ol Fog &ol7} YeEhA] ekgon, M 3¢ e A5

2 A2 1Y £948

= AY Age

S @oln7) ishe] Scheffe AHFAAE
3 A9 K98 Aol e

AN AT, =

A2 U em(p < .001),

1x g 76‘5 L ‘6‘5 A o3 Zelzt AMILP < 001, xS T
A e 743 Aozt 1.

3.1.2. SMR

SMRO] &=o e FEH REUAE <& 3>3 2}
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<X 3> SMR9} &xo g Had FEHX (B9 N/S)

A < N M SD
3 = 9 2.11 47
F = 9 151 48
I = 9 131 44
3 A 9 2.62 27

SMRY S5 U@ AW 249 Aolg Yolry] SAste] YARAEAS 4N

M LEIS A F3 A= oA F F
A 9.561 3 3.187 17.926%*=*
HE A Ag W 5.689 32 178
d A 15.251 35
*ikp <001
ojE g AFAE E u, sSMRS &x& A e o zelrt AJEHE <
.001), Scheffe At=HAS AAIS 2y, A4 ¢ A= HAdL $5 ¥ 15 JodH

et p < .05), B8% B HE Tde FA8

A
#94% Hol7} e Aoz
o 2= AP DS F9T Aol dEA e

zol 7} §lA, F=

Ie

32 us2E el 7Y

3.2.1. AMR

AMR-'] FHA 3 FFd EEFARE <R 5>9 2ok 281, AMRY
o WE Ad 2 FHg }9] Fol2 ol Yatd o] YRAEHLS A A) 5}
2X9A%)E <% 6> 2ok

ol8lg AWE 2 w, AMRY FAAL JY ol #3 Folrt ARV <
001), 3 7Hel §ol8 o7 YENIA tgron, A gy 7Hel 438
ATt 713"} 7re] §oAe LolE 7] sl Schife AFEAF S AAF AR, T
T Ao UnA Aoy 4938 xolrt de RO Z vEbgthp < .001).
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<¥ 5> AMRO] Ao dlg HaH BEUA (E9: ms)
A o %+ 4 N M SD
by 9 83.75 70.74
A= 13 9 68.76 77.36
7 9 91.63 76.23
o 9 138.56 79.60
= 2| 9 105.87 30.00
7 9 103.19 58.67
b 9 286.50 155.14
7= 13 9 287.96 221.22
%! 9 356.88 245.89
H 9 51.46 39.31
R A =] 9 27.93 16.08
7 9 32.68 21.35
<¥ 6> AMRY] st o] EAEN A}
8 9 A& & A= oA F F
3@ 1175853 3 391951.0 28.819%**
I 4 10691.512 2 5345.756 393
A =g 30615.568 6 5102.595 375
L2 A 1305654 96 13600.561
g A 4528140 108
**%p < 001
3.2.2. SMR

SMR®] &g g FF Y EF U Kruskal-Wallis 33 ZAIe <E 7>
7 2t

olglgt A7E E uf, SMRY AL I ol /AT A7t UAdTkp <
05). AFFHEARE 98 7 JAFE F JIEE HAYSY Mann-Witney ZA S AA
3 2%, 1= JIEe Y JAGH {FAF Aot de ASeE YEROU(p <
012), YA AG Zrolle Fod ze)7t JehA 2ttt Mann-Witney #3732
e <3 > Zo
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<¥ 7> SMRY] T A W FF L EFBAY Kruskal-Wallis 24 27 (29 ms)

R - o AL
qd N M SD F}ol A F 445 sous
A = 9 76.07 109.89
F = 9 127.31 189.74
9.111 3 028*
7= 9 148.87 126.19
A A 9 14.70 15.47
*p < .05
<® 8> SMRY] & g Mann-Witney HA 27
Hq < FFol A F z fogs
AE vs R 40.50 00 1.00
AE vs 1T 27.00 -1.192 258
A% vs AN 16.00 -2.170 031
25 vs A% 32.50 -707 489
% vs A4 60.00 -2.255 024
1% vs A% 57.00 -2.524 011*
*p < .012
3.3. n52E Yol yEY

TEEE 7 Ao iz FsAde A HFE P ZFAURS Kruskal-Wallis
AR AFJE <K 9> Zh

< =]
Mann-Witney 23S AAS 23, L& Z3%¥ A B J4H
el Atk < 012). &, AAY JAD 2k vmoM, Ax
“FArol A FoF zolrt vElger, 1k AvHe= “HrA fod zolg vE
WAtHp < .012). Mann-Witney A% Z#A= <X 10>7 2o}
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<® 9> AZAol g BT L REVAS Kruskal-Wallis 38 23 (G4 3)

%« Ao N M SD FllAE | ARE | SAGAEE
A= 30 2.90 1.06
= = 30 2.50 1.11
i 67.104 3 .000*
I & 30 2.17 1.02
4 4 30 4.83 38
b I 30 2.87 97
Z = 30 2.73 1.23
E] 62.510 3 .000*
i 30 227 .83
3 3 30 477 43
A= 30 3.33 .88
F & 30 2.57 1.17
7 62.483 3 .000*
ST 30 2.80 81
4 30 4.80 41
q = 30 3.30 .88
F & 30 2.60 1.22
wE 7 56.713 3 .000*
I = 30 2.33 a5
q A 30 4.67 48
*p < .05

2% Z HYgel U gAY Had HF ¥ EFHAS Kruskal-Wallis
AR ARe < 11>3 2o
ol3gt ARE & W, & HPd g
o7t ARTHp < 035). AAFARE s F AGE F FJdEE AASY
Mann-Witney 238 AAE 23, ZE 23 AT Y A% 98 Aol
Jetdidevp < 012), AFE AD Tl 743 Aoyt yeuA @it
Mann-Witney 278 ZA3E <X 12> Zoh
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<& 10> F&Ao] g Mann-Witney 7% A
H o EU Fhol A F z #93E
] 357.000 -1.437 151
2] 415.500 -.528 .597
BT vs 2%
7 280.000 2.603 .009*
HE A 304.500 2228 026
by 281.500 2577 010*
H 301.000 -2.319 020
A% vs A%
7] 309.500 2.205 027
HE A 321.500 2.028 043
| 40.000 -6.388 .000%
H 43.000 -6.294 .000%
BE vs A
# 81.000 -5.806 .000*
g 7 100.000 -5.443 000*
H 376.500 -1.144 253
2 359.000 -1.399 162
T vs 1%
7 387.000 -971 331
HE A 395.000 -.847 397
b 22.500 -6.655 .000%
2] 65.000 -5.978 .000*
FTE vs 4
7 39.000 -6.366 .000*
HE A 60.000 -5.994 .000*
b3 10.000 -6.804 .000*
12 3.500 -6.858 .000*
1% vs AA
7] 18.000 -6.683 .000*
HE 7 30.000 -6.446 000%

*p < 012
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< 11> T i BT 2 BEURS Kruskal-Wallis 34 23 (29 3)

A}

i 4 A @ N M SD Fro) A F A4 PR
A= 30 3.53 97
z T ) 1.07

5 i 30 313 58374 3 000
I = 30 3.27 1.05
A 30 5.00 .00
b I 30 3.50 1.04
T & 30 3.53 97

2] 54.462 3 .000%
5 30 327 1.14
A 30 497 .18
4= 30 3.57 .82
z= 5 30 3.50 90

A 59.434 3 .000%
U= 30 3.23 86
A 4 30 493 25
3 = 30 3.23 1.07
= & 30 3.23 1.04

HE A 56.004 3 .000*
Iz 30 3.07 78
A A 30 4.87 35

*p < .05

4. = 9

| 5. A%, 994, A4 59 SudA e
of g gAY RELF S4L SolunA ek

AR, BELE HY) SEE AMRIA F #3 Bol: Kol F Aol7} ¢
Rod, ¢ 2ol f4@ Fol AALd, £E FAY Jae
g% Hol7t Aen, 15 Pae 3
0% Jehiw, A= £5 4 AE a9 ol 4AG, 3, LE A4
due A4 gund o =d $58 yshygon, 15 gL =
Aent o =d $58 Ytk 39§38 ] % wFol7t YentA o
& AL “rng wrEo] YwtFez <wm} <E Y WERT thh malA AEEY
€ Duffyiss92l A7 Aokl AHY sy ToAYh &4 Yao| nsEB
v, BT, A 22 Uit 38F $Q009 47 2% 3 dA3A
e RAAGIS], 18 Tl ¥ BTAN AAL TR o2 AN
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<& 12> 4@ dE Mann-Witney HA Z3

q ¢ I 4 Ftol A& z felgE.
b 363.000 -1.342 .180
2| 443500 -.103 918
AE vs &
A 445500 -072 942
HE A 448.500 -.023 982
} 390.500 -918 359
El 396.000 -.835 404
AX vs % -
7 350.000 -1.573 116
HE A 406.500 -677 499
b 75.000 -6.231 .000*
E| 69.000 -6.233 .000*
AL vs ZA
7l 62.000 -6.264 000
HE A 73.000 -5.983 .000%
b3 422.000 -432 666
= 387.000 -982 326
FX vs 1%
A 357.000 -1.465 .143
g7 408.500 -.648 517
H 30.000 -6.782 000
2] 54.500 -6.440 .000%
FE vs A%
7 48.000 -6.463 .000*
HE A 71.000 -6.009 .000%
] 45.000 -6.597 .000*
2] 67.000 -6.237 .000%
1% vs AA
# 41.000 -6.528 .000*
e 7 18.000 -6.761 .000%

*p < .012
st ZdE AL, B A7 FF AAE vk hgRso] Fon)
£4e A&AA BHEIE FPol &R YolM S49] WolErt FFE WA
A gy MEes ot W, 348 Hygvhe) ARyl AR =
£EE Uehdths 2se H4vh tdae £ 4E S 3390 3%
mrle) 120)ehe A% A7 AT AAF mpulg FolFe) o)EEe A4
g olEEHT O =23 W8y} A LEEE S$EF dehidnE 49 2
T Fosh dA s AAHPNL0L BAF A dgRE Fo 4E ZEE
o FF(weakness), BAAE AF F7h, NAFHA WAbAE S0z A3 @
3$T FAPGE =g A wEde Reg mudn) 3E, SMRAA AP 2 Fx
e 25 2 1% Jo} 499 ol dehiRen, s A Aw ol
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E #olg Aolst AT, o TE G AT G Aol7h vehiA @sk
ooF A4 2 3% FJue FE L UE JUEt o e 28 dehign
JH% e 2 W, 33Y =

$ow, SMRIIM 1% Fee B4 Avy 498 o2 Yo, YA
A9 e §23 oIt UEhA @9tk = 1E ATS AMRE UHA 3
UET o BFHHoE WEse, SMRS A4 I9ET o BRHdoez AEs
E Ao Ytk ojHE A#E B o, ANY H4vpu s Fele A
£7F AUSE BRUH0E 75LE BYS £950, A 57 UB45E 3
AT fAH8 FHAL JeigT B9 5 ok ole AW njuy FoF
o BAse BE LEA FEE AT A5 FIA, B gold T
Jee WA i Ay A7 AT B A3, ALY WA o
Aol A AZA4E ol APYol FrAe Aoz nowd

AR, RELFE AR AP BE 22Y Ao 3 A9y FA9 2
o7} e AoE UEged, & RE AHY Awe 4 YUET 25eE I
de o 2ATA ASdE AT UETH o AT B u, AAY )
gebe] gAAE A8 AEd BAglel ANFos wELE BP9 SN 2
ABR 2L ABSE A0 BHY 4 Y, ole ARY HAve PR
o FolE s|Be] Fol} = £FHoz AY 222 £F HE P WY
o AT F5 2L AYHOET AT Auie FYPeE ols) ‘T g B
et A B ©7)4) S Bhdeaspiration) B4 Tol FAZA werol Fee
nA Aoz AzEG

Al

rin N

= v
& = 2 AIZLE HYE 53}
= Reg veigth o]HF ZdRE £ W, ZAF HAYvh didAE A% A=
of BAge]l WtHog W LF HYY FHAA HLBHA FH WEE AE
e ez wdded, 3847 vus Y ZHF Hgvh de 4
REeh gaglol Bl vls dBgel wA dEbEth ole ZHF H4gvil
WA AEEE HGY FHo ol AN RS 25 dE dF
Aol ¥FFst] AT L HUL FAde BTl e A2z Agdoh
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5. Z2& 49 Al

2 79 29z Bz 293 FAeL L9 2o
A, LELF 4%191 £5E AMRIAN ZE AAY wgniul Guo] By

Jert o =¥ $5§ Yo, 15 A9e 3% 2 3= H4vh Au
BT o =9 $E2 L}Emao*wr E£%, SMRAIA 34 2 A% Pvo] FE U
IE PBED e SEF UButh

A, 2595 H99 FI4L AMRAN 1T Ave) YuA gondg o

3
A2 YEon, SMRIA 1% Aue 34 Yuuo o 2794

AR, AELF a%?d«l AN EE AAE HA0H JAde F JdR
o e JEgA

U, 23ZLF FY9Y ?4_44“011*1 € BAAY HAviy AL JY4 J9R
o 2e dAALE YA

olgjgt ZEEE TH3 E o, ZAF HArnl ddA
gl o % H«l A=t A8sE =81 EEFHY
gFol °‘°'ﬂ, A Jxote BAGe] RS HdEF
o] le Ao wyukd 4 Utk

E AFdAN AAT dES ulgeR o

Ax, & A7e AEEE Iyl 1
W, XEFY 54L& ME HA3vH g
getd ¢ Jenz, HAuHzE e AN
33 ARE AFE7) A% o g2 HA40E gzl dis] ohFst Aty
+8 2 A% Ax, d3d), dAAX8 72 &7t
& Zoltt

A, & d7d4E FAr] 48 BR3e HYES AA A=, Williams
o} Stackhouse(2000) Yaruss9} Logan(2002) 52 o8& Fon] S49] wkEo] oy
AR 82 olFEdA J UF FAHL e HAYLE, ofd olFEL F
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