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Abstract

The purpose of this study is to compare finger tapping (FT) movement of patients with Parkinson's disease (PD) with normal subjects. A
gyrosensor system was used for the measurement of FT movement, because it provides angular velocity free from the gravitational artifact
and it can be used during clinical FT test listed in unified PD rating scale (UPDRS). Forty PD patients (age: 65.7 + 11.1 yrs, H&Y stage:2.3
+0.5), 14 age-matched elderly subjects (65+3.9 yrs) and 17 healthy young subjects (24+2.1yrs) participated in this study. Angular velocity
of finger tapping movement was measured in both right and left index finger. As quantitative measures, root-mean-squared (RMS) angular
velocity, RMS angle, peak power and total power were used. ANOVA showed that all measures were significantly different among three
groups (p<0.001) in all quantitative measures. Post-hoc test revealed that all quantitative measures except peak power in patients with PD
were significantly smaller than in both healthy elderly and young subjects (p<0.01). This suggests that the measures developed in this study

can distinguish patients with PD from normal subjects.

Key words : Parkinson's disease, UPDRS, gyro sensor, angular velocity, quantification, finger-tapping

oM 2

Yl]_ <=4 (Parkinson's disease)<] &4 A4k 4} (symptom)
224, eFHA] ZA (resting tremor), 743 (rigidity), &
A% (bradykinesia), 2[££ (postural instability) &l It}

GMFE At F, AR 9 Yol =EAlE S LeRA,
A4 HIME ¢ B wls C:L»i (unified Parkinson's
Disease rating scale: UPDRS)®] 571544 motor examination)
g = o1x) (thumb)3} {—?X](Index finger)& vl E219)
&7t bty 2 2e]7] A} (Finger-Tapping test: FT test)7}

Corresponding Author : ZYZ
TE FTTAI A SO0 SR WBTH 516%
Tel: +82-43-852-9890 / Fox . +82~43-~852~9890
E~mcm gmeom@kku.ac.kr
O] =28 H(WB N7 ISR Y2 2 PERATIE (2007 ~ 0085291,
2009-0087031)2] RS RO} £ 51

240 | J. Biomed. Eng. Res.

, UPDRSE ¢/delAt 74 8ol 9]
Fo| FHHn[3 4], 7] FAE
A Ade Hale 7uk§ ?71 ofHrhs D of JlTH5]. A ole
MDS (Movement disorder society)-UPDRS 2He =3 ¥ o4
A E7h A ] AA T o 8] 9 de] o] R At FA Q) vk
A7F Ha AeH6). webA, slsgae] E8491 FE X8
&g 9JelA] FT FAR] Aol n A g9l g X
—w‘?‘Q—L }\AD}”

FT ZAke] A 22 37EE 8] B2 d7E0] Al==drt
[7-9]. SkAIRE *’?*Lﬂ ATEL A 2El9 *r«'lﬂ A FE
ol 27| 01"31 H]-g-o] o] :—-3‘11 gele] 22 o] 444 grol AAY
744 Q7o) 85 A] Kahan gl g, V)& g Abe thE
Aol AR AE S e 7 ke Al o] sith

wol Al&)s] 11 ?‘L}[l 2] "6] ARk
Zal A -

»
Y o

RO
o
¥
o,

T

m‘a‘rJ



Ji-Won Kim, Yu-Ri Kwon, Jae-Ho Lee, Gwang-Moon Eom, Do-Young Kwon, Seong-Beom Koh, Byung Kyu Park, Junghwa Hong

2 A7HE Aol AN S o] §oke] 7129 L4 AR ALl
sl % g 5 gt

7 %*6‘%%1:%[10_]. o] 7|4 & UPDRS &%57]% 44} zg:.aa = )
(rapxd altematmg movemenh of hands) HAbel] o &k
8t oAt 2AF A eksle] )l
c})i(ﬂ;;lr EA]}\H]O] BB}. L g o] 9o & FT 3
ALE é* "‘o}* Ao B7HE ¢ g Ao 5\?}‘%}%‘113}.

) R e S R 4 Vg:}x}&[ Aol
ArHE dA B 1 7189 Al o] ¥4 4
TP f2g BN X REE Ml 9"‘}93 %

W) EASRe AL 2 og g,

-

I g &

A, Tz

s olehar ohebH 4o -2 8 oA Hoehn and Yahr (H&Y)
stage 1~3¢! 5424 (idiopathic) ¥71EH 8214042 thite g
A& AABIATH (). 1 (head trauma), % (stroke)
o} 28 thE Agke] WEo] 9l ), e MRI 244 #3274
Qb Aot 5% (hydrocephalus)e] 3= 2t & A 71&
(exclusion criteria)ell 3 &%= Fale= A d oA w4 st 4
)gc‘;} Oiﬂ '131}1 2k ,&]ﬁy_ﬁ ;d;i}o] =319 (%L,Q. MOI 7@5!9

il g
T A 2T 147)9] Z39le] B Atel] defslnt (3£1). &=
€ T8 s Adel AMd Bolsidon, B Axe dAEei Y

#9] 5918 Bt

B. &4 9 24 9y

FT AL g<t 249 24 n £4& 98] 28 Apo] 2414
(6x10%25 mm, 0.66 mv/deg/sec CG—L‘*?B NEC/TOKIN, Japan;
0.26 g)7+ AHEE AT AlA 2] A58 Helslr] fa) 718l 2
B W S 2, vlo] AR T 2 A "\i/ FAREE RS, BEE E o)
ole] A2 98l W (LabView 8.0, Nfi‘(icmal instruments)7}

AHEEGITE BAAE S 98 vlE (MATLAB 6.5,

Gyro sensor
£

Reference axis

Cyro sensor

S

1, LA EA
Table 1. Subject characteristics
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Fig. 1. Attachment of gyro sensor for FT test
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