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B A pofAs AN FARS IREY 53 EA
7] 18l FeHA A A A A”IQI Optitrack(Natural Point, Inc, USA)& ARSI F7HAk= o]
SA A" QA 21709 upAYE BaHE W8 EE ZEetgon, 127)9 7k Bl AAE
o o
2 o

A9 AuE s TAelA vk Qo] 23K 0 S E glen ol &

tlo

Aepro|m ARA 08 24 - B4}

A

ulAE Bae Q2= o3t 2t} of 2 22T 5 (first metatarsal heads); &= £Z(calcaneus);
oF= 71Z B A (lateral malleolus); %= 71%& t) & Ati}(lateral femoral epicondyle); 9F= ZHt

A

[e)

(pelvic crests); B4 M (sternum); ¥ AL - & T4 (acromio claviclar joints); %= 7}& Al
4

S
ox,

(lateral epicondyle); HZHAE7](ulnar styloid process); %2 d}etZZHmandible angle

A(top of head); &= AL E(right shoulder blade),
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7}, B3Y(gait)
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(slow gait) o4 THS WSS 24

S ZA3Ith BZE Zo|(step length)= B8 7] 5 9% O}X] A 27190
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2 59 BE WsSo] ATEE 1L MESE A0 Yepton, #3 9 nan B gud &
534 Holel SRR ¢ 3 paired sample t-test) & A830] AZBATL. FANY foI5ZE
L 0,052 A%x%o]_oﬂq_
[T, A+ Zof
B AT S SR e 49 B9 Wt A3 Fol ANT 7 9 6 e Bl
SR SAHAEY A2 GE 3y A,
(H 3) 3=28 78t XY =23 &X Mot 29| 571 Hel Uy
20 AR AR
Teu mean(standard error) mean(standard error)
- 5 AT ols il (em)
7| 23 11.94 (0.61) 6.74 (0.48)%*
g &5 H3) 14,26 (0.68) 11,29 (0 45)**
2t =& FAEA ol sl 7HHA (em)
7|2 K3 3.21 (0.22) 2.03 (0,16)**
] & H3) 3.58 (0.31) 2.58 (0.14)**
A5 FAFA] olsdilem/s)
7)E =3l 149.9 (6.42) 129.8 (24.63)
Ly &5 13y 107.0 (9.06) 95.54 (6.19)
A 35 S olesee] 7 (em/s)
7] Hey 41.23 (3.76) 30.82 (2.63)*
] &5 H3) 35.78 (3.59) 28.49 (1,95)
B Zo)(em)
7] 23 77.01 (1.79) 49.20 (2.89)**
g &5 H3) 37.82 (2.22) 42.13 (2.20)
HE Hf(cm)
7] W3y 21,57 (0.67) 16,42 (2.20)*
g & H3) 3.06 (0.32) 4.66 (1.01)
H3E Zo]o] 7HH/d(cm)
7)E 23 11,90 (0.95) 8.65 (0,50)**
g &5 H3) 9.84 (0.77) 7.27 (0.55)%*
3 U] 9] 7P/ (em)
715 2y 3.61 (0.32) 2.06 (0.25)%*
LEl £ WY 1,10 (0.08) 1.17 (0.06)
o Sxjgl 2200) AblH SEAEE BXIS] BY 2 B Jls Ao olxe 2y D/



3t o2l A4 Azkms)

368.6 (18.67)

444 8 (15, 11)**

632.2 (21.54)

931.2 (109,4)**

7] 1y

576.6 (47,25)

669.6 (100.8)

Lol S 5

1159, 0 (80.74)

1405.2 (74,93)*

3t o] XA AJ7ke] 71 A (ms)

7] 13y

71,04 (6.32)

66.43 (4.53)

=gl & HE)

222.8 (28.99)

97.72 (7.13)**

& o] AR ARES] 7HE/d (ms)

7). 5y 199.4 (32.67) 153.7 (8.43)

Ll &5 Wy 703.6 (71.35) 455.2 (33.69)%*

7} A7) AJ7Ks) 3.94 (0.98) 13,23 (3.09)**

2t o] A7) AZKs) 2,03 (0,44) 3,23 (0,45)

g 71k g v A7) AIZKs) 1.66 (0.53) 2.62 (0.69)

e i i [O) 25.66 (2.86) 27.14 (2.85)

T Hobq7) /i 2 27(s) 22,34 (3.09) 26,05 (2.63)

S AR Hetnh QAR A E9. *PC .05, FFPL 0L,
1. AR 2A Selel Hat

& - 25 FASH (M/L COM displacement). 125°7+2] =78 7|8F {491 T $4 & 7
=9 2 %5 FASH W7t 712 E3HHpre:11,94(0.61), post:6 74(0 8), p.01] =¥l = W
&Y 2 7[pre:14.26(0.68), post:11.29(0.45), p<.01] HFof A st oot o, A5 7 #AF

]
Al H1919] 7hAA ESE 712 BTk {pre:3.21(0.22), post:2.03(0.16), p<.01] =¥ &k B 27
[pre:3.58(0.31), post:2.58(0.14), p{ 01] HIolA Zadt Ao &2 eyttt
& - B2 PAEH o]ESE(A/P COM velocity). F71AE2 A - 3= FAFA]L ]%'/‘\‘51— 7]
2 Heul bl &% W) 2 BHimol A §-o§3t Zpol7F UEhbA] oiglth, A - 55 FAISA] o5
o] 7hAAL 718 B A Fo8A 7S Ao R YERE S H[pre:41.23(3.76), post:30.82
(2.63), p=.027] =¥ £%= B3l x7of|A= Fadt HFS HAoh(p=.079) (1 1),

L

2, Half 2 Holo|

rE

5t

2E Z]o](step length). 125°70] F=7-8- 7|9k 2] TR SA T WSS BHE Lol= 7|E
H3) 2ol A folebA dadt Aew ‘%EP*EHpre 77.01(1.79), post:49,20(2.89), p<.01], A5 7+
HE Zo]o] 7PAAE 7] E P pre:11,90(0,95), post:8.65(0.50), p<.01] =1 &&= 270 HaY
[pre:9.84(0.77), post:7,.27(0.55), p{ 01] BFollA F-oJ8HA ZHaxet Aoz Vbt

I 1 H](step width). 1257ES] SAY T SA & AARE AR F7bo A 7HAREY] HE HH]
© 71 B3 oA [fostAl gt AR e om[pre:21,57(0.67), post:16.42(2,20),

of
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p=029], A3 7+ HE |u|9) 7hHA B3 7 B 204 sAHCR fo3t Has
[pre:3.61(0.32), post:2.06(0.25), p¢011(1¥ 2).

g} of2] x]x] A/7Ksingle stance time), X3 F£7]of|A] gk the] Z|Z]7]2] A|7h2 AP AL v
7] B3y Hpre:368.6(18.67), post:444.8(15.11), p01], L& &% 272 Ba[pre:632,2(21,54),
post:931,2(109.4), p(01] HFoA o5 S71gt Ao vepdt, A3 23 7 7k ohe] 4] Al
7He] 7pAL L) &% 279 Heo) A 595t WEkE B ItHpre:222,8(28.99), post:97.72(7.13),
po1],

& o2 X 2] AJZHdouble stance time), Trat-§ 7|9k FA U T FA T HAIGH A=A A]
WHAEY By 7] 5 & the] A7 AR =1 9] Wl 2o FAACE fY51A F
7Fst A 0.2 et tHpre:1159,0(80,74), post:1405.2 (74,93), p=.029]. AL 7+ ok the] A A] A7k
hHA A vl &5 270 B A 993 ZHAS B 9T pre:703.6(71.35), post:455.2(33.69),
pCO1(LE 4),

i

Hck

3. o el HHelol Mgt

YR} A]7] AlZHtandem stance time), Sr=5-& 7|6t FA Y T FA F A7HAREE] YA A7) A
e AP ARl el AR GARIA FAHCE ottt S7HE et pre:3.94(0.98), post:
13.23(3.09), p(0.011(1% 3).

8} tf2] 417] Al 7H(single stance time), 1257+2] $HAEL-& 7|Hk £2¢] £d A & Y759 o
the] A7) AT REIE FolE ekl et

Sf=t & 7] HF 8F O} 2] A]7] Al 7H(single Korean dance stance time), 125742 Sr=+5-8 7|5t 22
o T FA T WS =78 7Rk g g A7) AR {old AbolS UERA] 3t

£ gF o} /<77/(feet together stance time) 7S 1257H0) SR8 7|H 2-219] &3 24

T e & 2T e 209 F I Hoba7] At A F-oJ3t aF S UERlA] okt
IV, &= o

B api 444 2EN2F BIES O B AFTE /N 2F T 180 B R
& 7HsAS Bo| AL sleE, A|7HA] o] ol A 2 of g AdY 5o et s HiE o R A5
T8 TR} ] S Oel| of7| B 5 &4l iR ohefet ehA EAES S elE, & A
A gt 80 7]2 A0 FA Y A favh o Aek 5] WA HEls AYe Y A& S
ol 382N VI Aolgh 35T = Utk 2 AFolA b BAEoA| A8t =8 7
HHe] S22 A eAESY S56kal FEYA &5 Bl T4 detsted 28 o
FReH, 53] § 7AW, Al - 3712 7hiA o] SrbE HAf sfjel v 2 a2 Ha Ao o]
AR S/l Aot W A T Fast Y2l RS0l A4S Azl FoE 7]
Yo 2N AA A A0 FAAY Alo] B YAAoZ 2HSIEE = o] £t 1 A, £
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1. B3l S LAMFAIS S| OlSHHR 71| Hat
o] S BT B8 $1Y HES EHYOR SHe LEARSS oplatn] ol 44 3
ko) A4 Ao} W AR 7] Ak W Blo] olek, 4] BXjSo] Ha F Y nyk Uujep &
A2 WA E el HEA DAL 593 250 &5 Alo] s Hlths AMEE ofe] A3 o
TE= o 2 A Sk 53] ofef thE A A ol AT v ugle o, & #AE0] B8 2
o= 7hHAdo] S7HE B3 jEl S Uehdth= A& S 2= 21t} 27 Hudson} Krebs (2000)- 4~
5] 7% ol BAE B F AMLAFH ol Wl LEoA £ FhHAo] B Uk gt
3l v} 9Ick29) o] 4] FAlSo] Bal F AR RAZAL Alolshs B2t &5 A2l B 9o ol
S& AL oh= AL oujait)
COM Displacement Range (M/L) COM Displacement Variability (M/L)
16 o pre 5- pre
T — 0t = oSt
14 ** %
T 12 T = 49 *k T
S S T
E 10 *5' 34
E 8 £
8 3
S 5 & 249
I% ' %
8 4 =]
14
2
0 0
Normal Slow Normal Slow
Average COM Velocity (A/P) COM Velocity Variability (A/P)
180 - pre 50 4 . pre
160 1 T = post T — 05t
140 4 40 1
Z 120 z
E 100 4 T E 301
2 Z
5 80 4 S 2|
g o g
40 04— NN I
20
0 0
Normal Slow Normal Slow
Gait speed Gait speed

ag 2= FASY ol3HRUM/L COM displacement), Zt - &5 FAHISH OlsHel 7HHY
(variability of M/L COM displacement), M + & 2HSA 0l (A/P COM velocity), M - 25 2
HASA 0lsE 9| 71H(variability of A/P COM velocity)

27) G. Ebersbach, M, Sojer, F. Valldeoriola, J, Wissel, J, Miiller, E, Tolosa, and W, Poewe(1999), Comparative
analysis of gait in Parkinson’s disease, cerebellar ataxia and subcortical arteriosclerotic encephalopathy,
Brain 122(Pt 7), pp.1349-1355,

28) C. C, Hudson and D, E, Krebs(2000), Frontal plane dynamic stability and coordination in subjects with
cerebellar degeneration, Experimental Brain Research 132(1), pp.103—113,
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3l Ik 36) Jansen $(2014) ) £E0] WAL 2 - 9 ko] AYEAZA o|FHE 57

730 oflgt WSHE Qlzke] wayut Pelsl S} 28 BE AoloAle] HFe §H817] 919 o
o

529 2 ES WS 275
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29) A, L, Hof, M, G, Gazendam, and W, E, Sinke(2005), The condition for dynamic stability, Journal of
Biomechanics 38(1), pp.1-8.

30) J. O, Judge, S. Ounpuu, and R, B, Davis(1996), Effects of age on the biomechanics and physiology of
gait, Clinics in Geriatric Medicine, 12(4), pp.659—678,

31) B. E, Maki(1997), Gait changes in older adults: predictors of falls or indicators of fear, Journal of the
American Geriatrics Society 45(3), pp.313—320.

32) S. M. OConnor and A, D. Kuo(2009), Direction—dependent control of balance during walking and
standing, Journal of Neurophysiology 102(3), pp.1411-1419,

33) M. Wuehr, R, Schniepp, J. Ilmberger, T. Brandt, and K. Jahn(2013), Speed—dependent temporospatial gait
variability and long—range correlations in cerebellar ataxia,, Gait & Posture 37(2), pp.214-218,

34) K, Jansen, F. De Groote, J. Duysens, and I, Jonkers(2014), How gravity and muscle action control
mediolateral center of mass excursion during slow walking: a simulation study, Gait & Posture 39(1),
pp.91-97,

35) M. S, Orendurff, A, D. Segal, G, K, Klute, J, S, Berge, E, S, Rohr, and N, J, Kadel(2004), The effect of
walking speed on center of mass displacement, Journal of Rehabiltion Research Development 41(6A),
pp.829-834,

36) A, R., den Otter, A, C, Geurts, T. Mulder, and J, Duysens(2004), Speed related changes in muscle
activity from normal to very slow walking speeds, Gait & Posture 19(3), pp.270-278,
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37) A92](2012),

Electroencephalography and Clinical Neurophysiology 57(2),
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and patients with cerebellar diseases,
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pp.134-142,
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37, pp.1-26,
38) S. M. Morton and A, J, Bastian(2007), Mechanisms of cerebellar gait ataxia, Cerebellum 6(1), pp.79—86.
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39) H, C. Diener, J, Dichgans, M, Bacher, and B, Gompf(1984), Quantification of postural sway in normals
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Abstract

The Effects of a Korean Dance Based Movement
Training on Balance and Gait in Patients with Cerebellar Ataxia

Im, Seung Jin* - Park, Jin Hoon**
Lecturer, Korea University* * Professor, Korea University**

It has been demonstrated that the cerebellum plays a key role in controlling body balance and posture.
Although physiotherapeutic approach presents the most optimal therapy to improve ataxia dysfunctions,
the consensus on the effective way to improve CA-specific motor symptoms is not fully addressed. The
present study examined the effects of a KD-based movement training on recovery of locomobility in
individuals with CA. Eight patients were recruited to participate in the study. They participated in a
12-week KD-based movement training emphasizing the relearning of proper gait patterns through
intensive practice of various movement components, which targets CA-specific impairments. The main
kinematic data indicated that CA patients exhibited improvements in center of mass control, basic gait
parameters and balance after the KD training. These results provided a preliminary evidence that a
KD-based movement training may be helpful for reducing CA-specific locomotion symptoms,

especially during normal and slow walking.

Keywords: Dance(H2+), Dance therapy(th 2~ %] &%), Korean dance(§l=+5--8), Cerebellar ataxia(4 )45
%), Movement disorder(-2-5-°]4))
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