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1. A & o] A& o () ‘HEAHEAHEA...)S A

&7 0 g HiESlE ‘#2541 (sequential motion

opjEgels F3 5o waAAA] £408  rate SMR, o]3t SMRY I 9k AMR T
5

o AKEIAle] 28 28 ol Uolt 2% 25 e, A, AT 5 S 2271 2] &

o
o] OB AY &7t = A|al F3o] & HA| o = 9 2e Yotk b 83 Aot BlEo]
L gzloflolcH(Darley, Aronson & Brown, 1975). AJMSF HAf W 230 S Thofeh 4= i, &
ol gt upr|olE H7Fshs B O 2= vlato] 7} S o] EAE ATE 4= 9ok SMR ZHAl= &
ALt T A7E et Al TS Aok sk FJeIA TR fIX= WEA F2lol= 25 718 5
TAE AR 3 Uehs o SAS TEske Ao ol gt B7FEA, Y¥ F(sequence of motion)
2 223 (prolonged vowel production) T} 2 B4 & o ot 2 7o) Al&5h R
A, 22 -%(diadochokinesis) A, EEET £ %5 5L HWtE = Uok(Duffy, 2005).
71 A 5ol ickDuffy, 2005). Z2ZUHE HAE ol SHE 5 = HEH
Z2ZeE A= FUs 4 () ‘Hu.) Ql Q= HEo} 2]/ olcHDuffy, 2005). HA, =
S AsH oz wHEsHs ‘W54 E(alternating  SuHE £ 24 AWE AR TS A
motion rate: AMR, ©]8} AMR)'ZA|e} & 7 oA+ A1 ZyA 91 W3} 2akslA Hio] QIok(Duffy, 2005).
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Slp2 7‘1]*]’3}1: HJ‘;’;(Kent 1987)4 Bt %e
(mean syllable duration)2 A|A|5H= =
HZiegler, 2002). 2205 AL R3]
g7l S7b A (AEks] 9 2004)7 S38FshA]
BAe B3 243 o= okDeliyski & Gress, 1997).

B7lol SZIAE -8 =3k o] HH O 2 A]

A2k B2 5

B7HA] AR a3 @48 AE3ir=
2 AJokers] @), 2004). §hH, 235k BAe
&3 7171 B7ke vl =9 712490 |
ej A 2)&H(pathophysiology) 2] o] &< HHkzgr wu}
ofle} A3l dlofele} A4S Alsdiert. whet
A F2Y 25l S8 F AlSE v e
2 o) oot vizisE Fote] 22ute-52

25 9 FAL Frisic(Duffy, 2005).
$=7taF upn|Eols 7] A3 43 tga](basal

ganglia circuit pathology 9} )

[eX] =1 o
3t 3 At UPH] P’“OHE Fiehs A
Aglo 7 EdbAy m}z124 (idiopathic Parkinson’s

Disease, ©]3} ml=)o] Qlek. Tp1EHE A A
G240 =uile] dgos op|Ee B4 414
Zglo 2 7AW &3+ 3y (basal ganglia circuit
pathology)e} o] Qa1 eJAaFd o &2 71 (rigidity),
3 (tremor), AHA| E<2H4 (postural instability), <
X 9bx(bradykinesia) 52| E%}g Holth(Duffy,
2005; Stacy & Jankovic, 1992). =743 vy
XP°H gAfEo] Hol= o A= 371] =4, 25 2
& SHoR o] AE 5 Qloh 257FA
Uehhs S4o2s 257189 541 917t
Faste] BRHE Sz 239R| oA B A=
Sh= 7401 o219 250 Frdgsith(Duffy, 2005)
T3 W 2X](short rushes), Hg}sl= Jto] &5, &
3 w2 o] £9) tioket W BEAlS EOIE}(Darley,
Aronson & Brown, 1969; 1975).
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StH(Canter, 1965). 318, Hartelius, Svensson &
Bubach (1993)¢] d+toll 534y upa]dzol
o] el Blsl SMR ZHAoflA] A4t S5 el
ol B 11319 o) Tjaden & Watling (2003)2] &
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of 55go=
£ 96%°, A=(mild)e] 3¢ 66~95%, 5%
(moderate)?] 7¢ 36~65%, 1% (severe)2] 749
6~35%, A Z(profound)®] 7% 5%0|s}o] 3t
(73F3] 2], 2004). o] 7]Z0] we} A= (mild) 117,
2= (moderate) 7THO.Z TLEFIGTH<E - 1>).
YR O] Wk 1 AHASS AR5kl v
of B2 Wrlela Awat A 2d ojo] Hh =
o] sloj=Ale] ofs) olsolict. eln Slte]
24} Hw 4173} AR} Hoehn & Yahr Stage

o o
o pg
4

medications)& H-85F%1aL, IHA] e oFZ E-83t
3 th o E83517] A Alelof] ofe] Autrt |<&E
= A]7|(on’ period)ol] AAI}ET.

| A of24 g & olna o
A g e SRS e aa
1" 50 28 15 3 4=
2 50 30 9 1 4=
3 0o 68 28 11 4 4=
4 0o 56 29 4 2 4=
5 0o 62 21 1 3 4=
6 0o 70 12 9 4 4=
7 0of 78 22 2 1 4=
8 0f 8f 13 4 3 4=
9 of 69 28 11 4 4=
10 of 73 22 3 3 =
11 of 73 26 4 1 =
12 of 5 28 6 3 sk
13 H 59 30 8 2 sk
14 74 28 3 2 Ep
5 H 70 27 4 4 ER
16 = 68 28 12 3 Epoi
17 g 7 22 7 4 Eps
18 H 50 27 5 2 Exo
¥ K-MMSE: Korean-Mini Mental State Exam, $F=3} 7}

AAAFE A

Y H&Y Stage: Hoehn & Yahr Stage, Stage 0: QAFz0] A%
Eo| g2, Stage 1: 3 Zuto] ARE|o] 912, Stage 2 ¥
o] gFgo] 912, Stage 3 TFF A2 ool digk AA
of oJalf zpA|2} AaFAle] oS R, Stage 48 A2t o
o= \hdgl Stage 5 Aty FA|ofo <&t
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2. A7 Ext

2505 S5 flote]l A Aol
ol AR&E= AMR ZHA12F SMR HHAIE 2-8-5F3L
t}. AMR A2 ‘', ‘g, ‘AE vHESHA 5kl
SMR A2 ‘HEJA'S AEH 02 HHE3sA] 513
ok 574 Al 5= ZOigE 50 nHil & AJ2ksto] S7F
off ITFR| QA A &slAA 7hsgt gk We] el
Aestar 2] H 02 HASHES A A|5kSTE AR}
7h BeEgS sl & 3, 13] AFY 713E 7HA
AR A AAE S55] olsfistal=Al E-Isk
oh I @A) WEkE 55517 Qo tAE w1571
recording MD Walkman (SONY, MZ-R909)2} 3]
ZEA mfo] Z(AKG, C420 b-lock)ES ARE-sHT]
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Moz Awuw theT} 2uh 34, AMRE| &5st
2142 Kay Elemetrics Corporation?] Motor
Speech Profile Model 4500 (version 1.0, ©]&} MSP)
£ olgstol B4t WA, BASIA S 4
AmE AdEste] Window Aol 3145 B $, MSP
9] Protocol % Diadochokinetic rate?] Selected
Date in Window AE A€l5}o] Window Bej| 3%
g2 etk 18 & Protocol?] Show MSP
Parameters/MSP ReportS Aleislo] A= Yeh)
Aok Hehd Waps SolA =5 SA5] S8l
Average DDK rate(o]5} DDKavr)2] M4 o]&
3R, HAAS =45H7] 8l Standard Deviation
of DDK period(¢]é} DDKsdp)2] ¥4=E 0]8-51%]
t}. DDKavr 54 HHEo| dup w2 A ARsE=
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36.42 dBo.& {S_!ZJE]O{ A= Oﬂblxl o ] (energy
threshold)7} /32, &, /94 Yot utdg oA
N SEE BAste] AA viEgh S8t ot
2 #4149 Aoll= oAvA A5 A ske] AR
AsFAtHdES, 2008).
E4, SMR2] A% Window-§& Praat (version
51.07%& olgste] Skt MSP+= ‘HEA'E
D]—HE B35} 740] ollz} 7+ %;G_o_ 3 gz

ﬂm r°*'
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y N
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x

EA AL SPSS for Window (version 15.0)
238 0|85t} 5714 u]-a]m—xPoH:,L_q_
At 7re] e nt)es £ W F21A9] ZjolE
olE 7] Q5 EHEE -7 (independent ¢t-test)
A e TSR0 BE 2o wre
Tl 49| ZJolE ool 7| ola) Ul
X(one-way ANOVA)E AAskc dae
249 A3}, o3t o]t L= B9 Tukey
01§ 31o] ALAHE AL FrlEL O,
A 0?‘2‘13}-

T 1 o mf o M

-

A

oL -
i)
tlo

&
=k

2|
?45 ﬂowc} ol AlphEA
F7PARE Aol fofRt AHAAE HATHr =
831, p<.05).

B0 A= 4] gletel AA Aol
10%(48)& F=Z3te] 7021 2t Al=|=ef 7ol Uf 412
== 2435190} ujo]d AJEA Aul Aol 7k AlF
oA ot AuAS B aL(r=.961, p <.09),
A9 W Al =M= Gofgt A7 Urelgokr
=970, p<.05).
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<E-2> OB LHYZD HAF 2be TSTHLE

o 2z}
R oy LRl Mal t
i 5.29(1.17)% 5.88(+0.65) 213
=] 5.17(+1.07) 591(+0.68) 277
7| 5.19(1.05) 5.72(+0.55) 2.16'
HE{7{  1.95(+0.39) 2.11(x0.24) 1.66
Yool 3)/z, 7} gk FPGREHAD)

p<.05

U $544d nhlaolZa A

zeaeS F242) Hol

A 2t 2 eE A

st ohelegola) G 7ol 280
FEA] ot 71457 2
- 3>3} ek AMR 4|9} SMR IH4| BLEofA &

Ak <

7ol

]

H

2ol FAACZ Fofgt

M op| 2Rl MR t

| 56.15(+4323°  14.23(+ 661) 408

3 35.46(+24.42) 1302+ 7000  -379

7 5321(+44.04) 18.18(£1022)  -331°
HE{7|  20.20(+9.33) 1348(+542) 305
Yol ms, 7t ghe WE(EFAA)

p<.05
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2. 3550| 2 ZSwHRE &5 U 721Nl
xlo|

7). FZF50) g2 2% £%9| o]
¥4 slEgole] F5wo] T2 AMR %
0] Zolo] tiet Aeg) HAHLH B A}WW At

© <IE- 4> <& -5>¢F Atk EHIAA S5

ol G 4ol FAROE ol Aol neh
A2 AT FEEe] Ay v w ol

i 7ol 420) AolZ walr.
S5 hulAolo] F5we] nhE SMR 4
o] Zolof tigt AR.el HARA 2 ASAY Az}
£ <x-6>3) Tt 2k HEA ARl 5
ol W2 Lo fofat o] Holx poith A
4o AMR #A9 SMR 74| m5o|x] S5m0
T &E20] Zjolg molx| gkl

ZZTNLEF FE4) Aol

F%wo] o2 AMR
Q0] BALRA W Al AA A

T T R

W= <F - 7>3 <3F - 8>3 Atk AMR A =¥
oA S5l e 2 FAZCRE [t 2}
ol5 Rtk AR Axf, ‘w'et ‘B mA oA = 73
T 9] &= 7kAad npn| oty AXARE 7o) R4
o] Zpolg B, ‘A BA M= T sa
3 vpH ol H o] sty v ol
Zholl 721749 AfolE Hich

Ay vhggeld] 5w wE SMR
2144 9] ajolof| tigt dagl Ak 9 AR HA A
TH= <3 -9>9F <E - 10>7} Ztk SMR ZHA| ol A]
w0l WE AR AR Fogt ApolE
Heloh AR Ay, AEe] Ay v
offt it At Ztoll AL AfolE H AT

<E-4> ZET0| 02 AVR SEol| Ch3t U0l BAF <E-7> S50 02 AVMR FEAMo| ff3t 2ol
2N A1} 2AEA AT}
z5go ZAzo Al zsgo  Hrol A
A ols| 2ol 2 o2 EF F e o T S
(n=7) (n=11) - (n=7) (n=11) i
o 520(+1477 5351000 588065 229 o $23+4804° 56.74(+42.33) 1423(+ 661) 1165
Bl 404106 532(+1.10) 591(:068 424 El  39.56(+2570) 32.85(x24.46) 13.02( 7.00) 10.17"
7 518+137) 520(+083) 572055 228 7| 7756(+5070) 37.70(+21.90) 18.18(+1022) 14.12°
Yol 8/%, 7 ghe BREREuA)) Yo ms, 7 gk HREEHA)
p<.05 “p <.001
<E-5 EZT0| M2 AVR S50l Ci3H AN Hop  <E-8 FETol 2 AVR TEAM| et Al
A3}
o . HFQA
mH 8= &s= T, EE=A UM BET E5T BROA) EZoA
= Hat a4k 59 31 i YSPNS 45 -42 50" 10 .18
gs= % % 55% % 2 .05
dz  3s= 37 41 0
D 05 45 BSE 1 .51 13 .68
E Ak a5 -19 .82" 5 .93
<E-6> S50l 12 SMR S0l tie A2l 2at ESE 6 7.0
2 A3} A EET 670 7 .98
A Ak a5 -19 52 9 53
5T SMR £& F "
Eoliw FTEREYye z=Ex 5938 11 .28
ES5ke 2ol .03(0.48)* .
< (+0.48) 45 E5E -39.86 12 81
Az ol oyl Lzl 190(+0.31) .18
p <.001
PN 2.11(+0.24)




SMR a4l tigt Lol

SMR &4 F
19.29(+ 543"
20.92(+11.36)
1348(+ 5.42)

A HaH(£32EHEAY)

4.68+

<E-10> SZ0ll e SMR AIYol| TiE A= AT

|

HeH7 Y

p<.05

4] FFEE Hofohs 5a%t ¥
ZhA 2 dAqtolAE 2
P, HEAE S5aE uhue) 3
BHEg 3, 2 g
Hgolat Ak 7ho
2ol Aol7} GH=A|% Sop)
% ohEgolite] F5E0] BE £SAeE S
9 AR Aol Aok

B ATolN LEaad uhEgolze] 4k
of uls) AMR THlolq =9 $=5 Rt ol
w71 BAFSo) Hol 2 (rigidity), &5 24
(bradykinesia)7} ¢l<, X%,
27170 gAYl GRS TH of5
B85 oL Se] el &
o] AR}, o)9t= A o2 Ackermann, Hertrich
& Hehr (1995)¢] Atoll= 25443 nhaadol
o] AMR Aol A A4 =5 HSl=d], o= 2
HAE Al W4 ko= Agante] kol QL
UE Zo= Azt
H, &5H4aT ol SMR 74| of| A

X

ot
:
d
o2
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AL £ 2 1)) o] Hartelius, Svensson &
Bubach (1993)2] €17+ Zze} A7akict. olefet 2
= SMR 438 Al 2542 48] A5 42
FR= 3 YA oA o YRR 2571EE HEA
wAolHA WSFRo 2=/ 2571 A Hel7t
qaElo] ALl SRS Holl o2 ek,
uheba] Duffy (2000)= 25t 2H4] 52t St
o] Y7t €O 5 Helel fu/de watslof gtk
T a%ck 18} Tjaden & Watling (2003)9] A
ol MMSE 427} 257 o2 A5 o] A4
Heloll sl 5aad nHHE o) SR=S o
o= 3 Ak 2> AAE T FH UeS
517) Qe =¥ £EE Helrkal B syt

Etz|Ho|qlet olgt Av= o1& ERE0l
1 AREshs gkl AR ATRE A 5
(self-timing)o] {A4=97] wEl AR o AZIT}
(Ackermann, Konczak & Hertrich, 1997)

2 Aol I REY F5E e 22
+5 £55 AT 43, AMR 2ZH12F SMR -4
LRol| A £HE0] Aol & HolA] g9t ol= & A+t
oA F5E2] Aol A WA H (hypophonia)©]
L 2 g3 (short rushes)& Hol= 34 A&l #4
oAl ALlE|S7] el AoRE HQlrt

TR0 S5k o 214 SlojA] AMR
AL FH e} H Aol A o] fhapto] Atk
H3l] EtAo]qlar, ‘A= FeEe] AL
o] 9] kxftol Hlsl B2 Aolqiet. ol2gt A
= ATA FFE0] W2 ) 7hde) 7P vizh
st IAY AL ol ek Ad7] 2(1997)9]
At Auket o] ‘A= w0l vlgl] Ad %
A2+ Al7Hvoice onset time)o] ZojA vl &%0|
LA ¥RgSkal 23-54k0] ojf7] witoll 5=l

= Zpol7t REQEQlckar & 4= Qi

SMR FAJol|A Z o] $hjto] AAdwtol Hal &
T Ho|qtt. o]yt Aik= 1179 Ak = F
ofA 589] A|uligirEo] 6% 2] SHAl=of Hlsl ¢ &
THAIA Q1 RS HA7] dlzolth. webA kA <l

2 o] SIS o] FFS w3 Ro
= Az
webd B AT AREE v 4TS
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ok, T oS ] T S o
shitol whet A7 Aap o
Aol mSar) o] Hehnt Aduiel oiet
Z7o] Wasthn & 4 9tk A
9%, A%, AU 287|7e Tt SAUTS AL
s mgiey. 9ho. uhH|Egol SAEO] B RS &
o A= A Bk Sl A arheEE
Z4gsto] 50| EAo] tiat o B Ans A
sfofof & Zolch. AR, & AT A MSPe] uj)
HQ) % ARPAQ] SRghe A uokey), S30]
Tol A Aol that SHE A AmEomA v}
HjeAol BAHEC] £Sache SAol Tt charet
T Al ARE ATHEE dof & Holth

o [

|

e

7S - g - gk (1997). Aol EE dio s gt
K-MMSE?] elgte -t "hgilgastelAl, 15(2),
300-308.

0] - o]uls - A9 - A3 - 0] A2004). T
Zom Qg oujaolel g A7k HAHE,
reAd=ksh, 11(2), 39-49.

Hd7] - g - Alad - 3718 - AARH1997). mHeA
Z27gol, ke v, vjua] B RE ehake] A9
A AR A Tk, 11(2), 67-86,

A0, HATH §RY FolkE algiAA B4
ula dpcfshin ofskel wpAlstope g

HFBIE(2007). whal/datolgoll hate] 22 WHE WS 2-Fo
dfet 7lefst W apte B4, chphaln jstel
A,

Ackermann, H., Hertrich, 1., & Hehr, T. (1995). Oral diadocho-
kinesis in neurological dysarthrias. Folia Phoniatrica et
Logopaedic, 47, 15-23.

Ackermann, H., Konczak, J., & Hertrich, 1. (1997). The tem-
poral control of repetitive articulatory movements in
Parkinson’s disease. Brain and Language, 56, 312-319.

Canter, C. J. (1965). Speech characterisitcs of patients with
Parkinson’s disease: III. Articulation, diadochokinesis,

and over-all speech adequacy. Journal of Speech and
Hearing Disorders, 30, 217-224.

Darley, F. L., Aronson, A. E., &Brown, J. R. (1969). Differential
diagnostic patterns of dysarthria. Journal of Speech and
Hearing Research, 12, 246-269.

Darley, F. L., Aronson, A. E., & Brown, J. R. (1975). Motor
speech disorders. Philadelphia, PA: W.B. Saunders.

Deliyski, D. D., & Gress, C. D. (1997). Characteristics of motor
speech performance: Normative data. Proceedings of the
American Speech-Language-Hearing Association (ASHA)
annual convention. Boston, MA.

Dutfy, J. R. (2005). Motor speech disorders: Substrates, differential
diagnosis, and management (2nd ed). St. Louis, MO:
Mosby.

Dworkin, J. P., & Aronson, A. E. (1986). Tongue strength
and alternate motion rates in normal and dysarthric
subjects. Journal of Communication Disorders, 19, 115.

Harel, B. T., Cannizzaro, M. S., Cohen, H., Reily, N., & Snyder,
P.J. (2004). Acoustic characteristics of Parkinsonian
speech: A potential biomarker of early disease pro-
gression and treatment. Journal of Neurolinguistics, 17,
439-453.

Hartelius, L., Svensson, P., & Bubach, A. (1993). Clinical
assessimen of dysarthria: Performance on a dysarthria
test by normal adult subject, and by individuals with
Parkinson’s disease or with multiple sclerosis. Logopedics
Phoniatrics Vocology, 18, 131-141.

Hoehn, M. M., & Yahr, M. D. (1967). Parkinsonism: Onset,
progression and mortality. Neurology, 17, 427-442.

Kent, R. D., Kent, J. F., & Rosenbek, J. C. (1987). Maximum
performance tests of speech production. Journal of
Speech and Hearing Disorders, 52, 367-387.

Netsell, R., Daniel, B., & Celesia, G. G. (1975). Acceleration
and weakness in Parkinsonian dysarthria. Journal of
Speech and Hearing Disorders, 40, 170-178.

Stacy, M., & Jankovic, J. (1992). Differential diagnosis of
Parkinson’s disease and the parkinsonism plus syn-
dromes. Neurologic Clinics, 10, 341-359.

Tjaden, K., & Watling, E. (2003). Characteristics of diadocho-
kinesis in multiple sclerosis and Parkinson’s disease.
Folia Phoniatrica et Logopaedica, 55, 241-259.

Ziegler, W. (2002). Task-related factors in oral motor control:
Speech and oral diadochokinesis in dysarthria and
apraxia of speech. Brain and Language, 80, 556-575.

* B e AR ARSI/ 2oRT A9,



Jung et al. / Characteristics of Diadochokinesis in Hypokinetic Dysarthria: Rate and Regularity

ABSTRACT

Characteristics of Diadochokinesis in Hypokinetic Dysarthria:

Rate and Regularity

EunYoung Jung® * Sung-Rae Cho” - YunJung Kim® - HyangHee Kim""*

“ Graduate Program in Speech and Language Pathology, Yonsei University, Seoul, Korea
’ Department & Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea
¢ Department of Communication Sciences & Disorders, Louisiana State University, Baton Rouge, Louisiana, USA

8
Correspondence to

Prof. HyangHee Kim, PhD,
Graduate Program in Speech
and Language Pathology,
Rehabilitation Hospital,
Yonsei University College of
Medicine, 250 Sungsanno,
Seodaemun-gu, Seoul, Korea
e-mail: h.kim@yonsei.ac.kr
tel.: +82 2228 3900

Background & Objectives: There have been few studies on diadochokinetic performance in
patients with hypokinetic dysarthria. In this study, differences in the rates and regularities of
DDK tasks were compared between hypokinetic dysarthria patients and normal subjects. In
addition, the differences between a mild and moderate form of the disorder were compared
based on speech intelligibility. Methods: Eleven patients with mild hypokinetic dysarthria,
seven with moderate hypokinetic dysarthria, and 26 normal controls were asked to perform
DDK tasks. The subjects were asked to perform both AMR and SMR tasks which were
acoustically analyzed using the Motor Speech Profile”"(Model 4500) and the Praat computer
program. Results: The hypokinetic dysarthria group demonstrated relatively slower rates of
AMR compared to those of the normal group, while the rates of the SMR group were within the
normal range. The hypokinetic group demonstrated irregular patterns in both AMR and SMR
tasks compared to those of the normal group. In addition, hypokinetic dysarthria patients with
different severities did not exhibit any differences in the rates of completion for the AMR and
SMR tasks. However, the repetition of /p/V and /t/V in the AMR and the SMR tasks were more
irregular in mild hypokinetic patients than they were in normal subjects, whereas the repetition
of /k\/ was more irregular in moderate hypokinetic patients than it was in the mild group.
Discussion & Conclusion: The results of this study show the objective measurement of
diadochokinetic performance in patients with hypokinetic dysarthria. Furthermore, these results
made a significant contribution by analyzing the differences in diadochokinetic performance
according to the severity of dysarthria. (Korean Journal of Communication Disorders 2011;
16;74-82)

Key Words: diadochokinesis, hypokinetic dysarthria, rate, regularity
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