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L. 78, AD/MCIH#E23 4, HEHEBE224 L b
EFRRLMETH>7. I TR LENREIEMZHE
(Bdh) 12 X 2HNREBNMEDANBTH B, BIMIIE L
T, ADMCIEETIE, MZE (i) kb, Msd
DYHENH -7 1 4L, KREMEE RN & 2
INTV 120G 287N L. £/, f@ERE
TIE, WETOMERH -7 1 4L, =XV UK
EZMIEIN TR 20D 34BN L. Lo

(a) FIEFI—5>

34

s-»

(b) FIEFAD/—Ls(2Hz)

FOAVE R E O F I EBHEAEFTM
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i CEYAER 63.1 7%) Th - 7.
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F1. Y v 7OFHAIER

1 | Max of distance amplitude 23 | Max of acceleration amplitude

2 | Total traveling distance 24 | Avg. of local max. acceleration in extending movement

3 | Avg. of local max. distance 25 | Avg. of local min. acceleration in extending movement

4 | SD of local max. distance 26 | Avg. of local max. acceleration in flexing movement

5 | Slope of approximate line of local max. points 27 | Avg. of local min. acceleration in flexing movement

6 | CV oflocal max. distance 28 | Avg. of contact duration

7 | SD of local max. distance in three adjacent taps 29 | SD of contact duration

8 | Max. of velocity amplitude 30 | CV of contact duration

9 | Avg. of local max. velocity 31 | Number of zero crossover points of acceleration

10 | Avg. of local min. velocity 32 | Number of freezing calculated from acceleration

11 | SD oflocal max. velocity 33 | Number of taps

12 | SD of local min. velocity 34 | Avg. of intervals

13 | Energy balance 35 | Frequency of taps

14 | Total energy 36 | SD of inter-tapping interval

15 | CV of local max. velocity 37 | CV of inter-tapping interval

16 | CV of local min. velocity 38 | Inter-tapping interval variability

17 | Number of freezing calculated from velocity 39 | Skewness of inter-tapping interval distribution

18 | Avg. of distance rate of velocity peak in extending movement 40 | SD of inter-tapping interval in three adjacent taps

19 | Avg. of distance rate of velocity peak in flexing movement 41 ﬁavngd t(;l;}[))ilrllz;se difference between the left hand and right

20 Ratio of distance rates of velocity peak in extending and 42 Standard deviation of phase difference between the left hand
flexing movements and right hand tapping

21 | SD of distance rate of velocity peak in extending movement | 43 | Similarity of hands

22 | SD of distance rate of velocity peak in flexing movement 43 | Time lag of similarity of hands

Max, Maximum; Min, Minimum; Ave, Average; SD, Standard deviation; CV, Coefficient of variation,

*Avg. of local max. distance (No. 3): il OIRIR (¥ v 7' 1 [BlEORKAE) O,

*Slope of approximate line of local max. points (No. 5): # v 7" 1 B[O KR & R OBIfR % ERRER L 72 & O,

*Number of freezing calculated from velocity (No. 17): % v 7' DA D/NE 7z T EBI O [R14L,

*Number of zero crossover points of acceleration (No. 31): NIGREEIEA X 1 % 5272 T 2 (A4,

*Skewness of tapping interval distribution (No. 39): % v 7'A v & — )V DBERE 4G D3 IEHL AR & LUK L CHREA TW
B EE,

*Similarity of hands (No. 43): & F DEEEERIE & 47 F D REEERIE O tH FAHBIBI 8o i K fil.
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&2, FHAEB DA

Parameter L
Parameter Description
No.
Sum of the distance traveled in the flexing and extending movements during
2 Total traveling distance a bout. The higher the value of this feature is, the greater the amount of
exercise is.
Ratio of the sum of squares of velocity in the extending movement to that in
13 Energy balance the flexing movement. The further this value is away from 1, the more

disrupted the balance between the extending and flexing movements is.

2
9 duration

Standard deviation of contact Variation of the duration that the thumb and the index finger are in contact in
one tap. The higher this value is, the more unstable the contact duration is.

36

tapping interval

Standard deviation of inter- Variation of the inter-tapping interval between one tap and the subsequent
tap. The higher this value is, the more unstable the tapping interval is.

Variation of phase difference between the left hand and right hand tapping.

Standard deviation of phase
42 difference between the left
hand and right hand tapping

One inter-tapping interval in the right hand is regarded as 360 degrees. The
phase difference indicates the gap of the movement of the left hand with
reference to the right hand in degrees.

The higher value this feature is, the more unstable the gap between the left

hand and right hand tapping is.
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HEAE
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Ry vy By 7 EHOY Z7121%, AEFE7)—5 Y,

FEFEX bu /=L, MFEHK, WELHO4ODY
A7 %FHHILY:, FIEFE7Y =7 T, HIEFICE
% 2i50bEELZ, FIEFEX bu/ —L4TIE, flE
FI2 X 2 215OHAEIELZ PC 22635 X b r / —
LDOBZBIEDLETY vy Ev B2 EEL 7. 728,

MTFFRHE, 2 fORPHENEZ TR/ T, T
KA 2 faOBIEAEI{E % LA AT 72, HIER,

WEe v iRy v © v Z3EE T, 44 o FHIE
HpEHTE2 (R1). SROU%ETIE, REBHIE
(%1 No.22M), =2 LX—n"7 2 (B
fED/NS5 v 2 F£ 1 No. 13 2H4), 2l R[5 o FL e
72 (2HZHC TV IRHEOIES2E £ 1 No. 295
W), & v 7THROEERZE () R LA £ 1 No. 36
Z), MiHZEOEERZE (MFEHOALDIFS D E
#1 No. 42 &) ZotroxRe Lk, 4k, mF
DAL DIES > FICBIL T, MTMAKE, mPFERA
DY A7 TOFIEETH D, FFETOFHITH ZH]
ET7)—5, FEFA b0/ —LATIREEL W,
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2EERIZ X 2WMER T 72, LideHIEH &nﬁu{“@
HE B (MMSE @ £ s cH ) & o B
Spearman DMHPIRE %2 FlV 72, %72, %ﬁﬁﬂ"]ﬁ%ﬁ\m
#lZp <005DTELA S, HEZEp<0.05L
T, &L I3MBIRED r = 0.6 ML Lo 5EHHZ M
L7 (£2).
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X3RRI —#lznR"d. K3 (A) &
70 R %, (B) 1 60 U4t AD BE O FHI
R TH 2. (A) TRY Yy EVIRIEDL L, Bl
FREECHMEE D IZIE ~ETH o7z, (B) T, BHE
%%ﬁﬁé*%fﬂ&(,?vEVﬁ%@@@%o?

u/u&)%hf’

1. #BE# & AD/MCI BEDLLE
AD/MCI BEZEHREICHR T, MTREY 27 DI
?m%wfwﬁﬁﬁﬁwﬁ(wlapzow)ﬁm
, MEDIRSDE b3 Y X LR (No.36,
003) WD SNz, £, WFREE - HFERA
57170)75%51 1%, Z?E%F%%Uﬂxéﬁf’ﬂ@ 5o
(NO. 29, p:OOZ) ﬁ ;E%u/h gﬁ éy
x7m£m1%%ﬁﬁwn7/x(mlw,ﬁiﬁ
DAL DIELDE (No. 42) ICHEE RO Lo

(#3).

2. {85y 7EE & MMSE & DBE

MTREY A7 DEFITBWT2HZH L Twv 3
BMoEs>5% (No. 29, r=-0.71: p < 0.0001), Y
R LA (No. 36, r=-0.64: p < 0.001), iTF:[FIH
H A7 DIEFIZE 2BBHBI{ED N Z » A (No.13,
r=-0.62:p < 0.002), WFFKFY A7 DEFIZE T
ZHFHEDORLDIESDE Nod2, r=-078:p<
0.0001) 1ZBJ L Tl, MMSE & B OB & 417z,

7, WTFRAY A7 DRETFICET 585k
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K3, B@EEE AD BEDREO—HI

Distance = FHEEITE, Velocity =3I, Tapping span= % v & v 7 #H# 0 .

(No.2, r=0.45:p < 0.032) 1B L T, MMSE
EEOMBIFED s (M4).

3. FEENFROShIEHIERDHEE

RS ODFHMIEAE I, TRTHEZMHAT 25
&y 7)) (T - FRE) Thol. i,
IN6DH L, DM FEOFHINEET, 4 DI3IEF
EFTHLLEFOFMEHTH - (F4), FEF
ZHAT sy 7HE REF7V—-7, fEF
Abu/—L) TIEAEE - HEZRO > 7.

R

FHROVEMEICB 20178 T, WtEos il L &
HIET LT v EHoRE»H % [8-12].
ott 5 [3] 1%, ARIEDIESY v 7HEBH DML, AD
HETIZFER D MEE RIERRIC LR TR LT % &3
HBLTWw3, 7, ADDHEEEICEWTIE, ADD
HRE(LICPE ORI E FOIBIEOIERT [13, 14] HEifE

WEDMRT [15] #2420 % LG LT3, A%
TlE, AD OEE(LICECTEEOIR T 2R 2 2 &
iﬂ%@#%k&otﬁfﬂﬂ§$fi&< IR EF

IR T 2% C RO 2R E o7, R EF

WSO T 2o 2 H K L LT, FlEFIEHA
ECHAT 2EVL VD, HEEEZ DD D
BN & 72 D SRABREE R T O A Z 5 Tz D
Tl EEZISNDS, —J, FMEFICEL TS,
HEENG LT EFICR 2 L ABERD 0o
12, PAIBSHEIR NS IC B S bNAED TR Vh L
Eiond,

Z O EE B IR 52 2K E L TR
E#%fiMW@@%ﬂﬁT[m]k@fm ﬁﬁ
T 2 HERIMNSEEE [5] MBS Tw 3

FHomFoHIEL Y XAl TE, ZhET
TSN T I Rd o7z, i) XL 0% « &8
mmﬁﬁﬁémuimﬁwgﬁmf@bljﬂ x5

WA DRIGCEER DERIBEZE A L — RI2fT9) 12X
R DOBEHE DS AT & 72 % [18]. AD fEF I {HITHZE -
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F&3. BEHE AD/MCIE#DLLER

Parameter
Total St?ln(.iard Stfmfiard Standard deviation of phase
Task Hand . Energy deviation of  deviation of .
traveling balance contact inter-tanpin difference between the left
distance . . pping hand and right hand tapping
duration interval
6.6 +26 076=x0.16 0.03£0.02 0.03 = 0.02
Dominant hand task Right 695+26 08x£0.1 028=x0.01 028 £0.01
0.75 0.43 0.1 0.3
Met £ 2 Hz with 3.3x2 042 +£0.02 0.06 =0.02 0.06 £ 0.08
o 2 Right | 33+11 04=011 004=+001 002001
omimanthand tas 0.96 0.91 0.06 0.16
48+ 16 082=x0.26 0.04 £0.02 0.04 +£0.03
Left 6.3+17 083+0.14 002001 0.03=x0.01
0.07 0.9 0.02%* 0.2
5116 0.72+0.17 0.04 £0.03 0.03 £ 0.02
In-phase task Right 6.3x17 079=0.11 0.02+0.01 0.02=*0.01
0.07 0.17 0.12 0.2
Left and 145 £+ 49
. l’i‘ 133 + 36
rig 02
3612 061=+016 0.1 +0.06 0.13+0.07
Left 47+ 1.7 062=x=0.11 0.05=%0.06 0.07 = 0.05
0.03%* 0.95 0.02%%* 0.03%*
4416 055=x£019 0.07%£005 011 +£0.11
Anti-phase task Right 51£1.6 055+0.11 0.05=%0.03 0.07 = 0.05
0.27 0.94 0.18 0.35
Left and 70 £ 60
¢ }T 59 + 41
e 0.62

EBE AD/MCI BED M+ SD, thEIZFRED M+ SD, TEIZ p iz,

p < 0.05%*

®4. 5ODFFAEBDIRES

Result of #-test

Parameter between healthy Correla.t ion
No. Parameter Task Hand control group and c9efﬁc1ent
AD/MCI group with MMSE

2 Total traveling distance Ant;zll(l ase Left p=0.03 (pr<= (;) (;135 2)

13 Energy balance In-phase task Left p=209 (l: :600%22)

29 Standard deviation of contact duration Antti;;l}: ase Left p =0.02 (pr<:(;(())(’)701 1

29 Standard deviation of contact duration In;}; illise Left p=0.02 (]: :E)Ooéééi)

36 Standard deviation of inter-tapping interval Ant;lsjll(l ase Left p = 0.03 (l: zE)OO((S)Ai)

42 Eir\:’deir: ileev ilitfi‘to Tlao:dpzsze ril;fte r}T:rTZ In-phase task Lif;ﬁ?d p=02 (p]<: 6(())(?08 1

tapping
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4, FistEREs MMSE & D&

M2 MMSE, #ftiiliz $55 v 75#ho & B S 5HIEE OB 2 R 7,

KB DERMEICIN Z T, KIMIEE OZE % RO

[19] tanTkH, oI AD@@%fkaf
IR D kL il 2 2 b2 B U 2 EHER L Tw 3 [20,
21].

AWFZETIE, FRCEESESE L, MTE2mHs e
V) R LER B BT A 7128 T, @R - AD/
MCI BEEI T O PRI 0 2 %2 380 72, FRC i T [H 1
FAY LWL T, MFERLEDY A7 IMTF %7
T RHERH D, ROMEHESE N E5, KD
% OFHIEH CTHRBZEDRD SNz, Tk, K
LA PR O EE B 5 2 LT, TR
DT, MFERHAD L) ZMFOHmHRERLY X b%
WAEEL T BB R MR & 72 L 7= AJREMEDVRIR S 7,
MEFosrzHHAT Y v 7H#EENICE O TTRRTH

MD#EZRD > BEE LT, MFELZMEHT 2
8§ AN RS EMET E s E 2 sz,
4l fERE - AD/MCI #EZ W RIS L v RS
8w ¥y 7R, TR g & GRAIE O H
SERE & THERERE & OB oM 2175 7. Z DFEE,
TR IER T, AD/MCIEETIZ 1) BB,
2) 24EZHC T3ROS E, 3) Y RALAR
BCHBENRO SN, /Y v 7EEORE ) HMEH T
ICHERTET LTz, MMSE & ol ci, kit
D1) ~3) ITMAT, 4) BASEDNNZ v A, 5)
RO AL DIFS DS THERMBINED 5 ik,
¥, TXRCHFE2HEHT2IEY v B TH -7,
Lok, MBEOECTHFEEZHTHT 55 v 7l
iz 2o DFHITEH 2> ¢, FEiEEDE~ DT
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5 AD KOMCI DY A7 BT 2 age1E:, &
YT S DFHHIEE A AD OMEITEE I3 2 2o —
ODIFEEL L Z 2 A[REMEDIRIB I N L T2 5,
AEDREFLE LT, —2HIZ AD/MCI B OV it
WHEDEEAR DS, MEFMIcH B 23T E 2R/
fHIENZ Enb T o, Fiz, #EHLE AD/MCI
O 21T ) B - - Fliiz < v F I ¢ 3 FHET
X, FERICIIHEAELZHATE TV L LIFE Ak,
ZoOHIMCHEMTOFMiZITo TR Wwid,
MCI - O ZITZ T nwl L23dbiFon
%, ZORIIBIEICEE R 5 2 28 E LTH D
b 203, SHoBETcIikEN, ErFhEiHIL T
ROWIEBHIToNE, Dk, ShlOWEDRES
DfFPE, FROEREZEZE L ZRES b LR
52BN, SHBRISICHREDE 2P TLE L
g, Hum o bEFEREEZ Y 7 L— LT, #IE
AR R L, LD ZS ook E EiET %
E LB, REILEDOBSTIXIET - #i I OFHIb
15T, ZOWEEZR LW EZEZ TS,
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