2. BRIERELERBRE
R ER L O EBFRREIC W T, B 415
R 23 FEREEREREBREMR 2R Y b7 —A
EERHG e b3y [ZESWTITY, BL, iR
RS DERAERS BEERERRIT M L T Uiz,
(WEE~DEK)

AW FRILENEN - SR ERVSEE ¥ —
EBEBEOFRELEBTER L, BIEICBITS
TITANT—DREBLOAS VT —Lb Kayr

C. &8

Ty MZEHoBRE L TiT -7, BEIN D AF
7 - SERMEIC OV TR, FANCHEREAT 5 <&
W BH b bz, FitmEEERSTOREEEZRD,
NFEGERE B3 2 FIH, 1AE SN D RFIELfER
ZEDIEHINCEAT AR CEEERL
i b LildT o, EHREORRIZOWTIE, &
mIZE Y ZOERZHERT S, 2B, b0
HIZET2HBIL, REEROBERIIEI DL
T 5,

AREBRTII6 AEENR 16 F—DF— Ny REFoTHEELZ, Fh-a Ry M7 — 2K EZEWNTCERY
. FIARy RICEE L TEWTORTICES UCER L, FEORB L FOFERFR ISV
W24 38F GREES) 725 144 108 GRREE2) O TET Lz,

EBROBE CIEERMEFEETIIWS T R4 R
ZLRWZ EELTWER, 7T—2%2¥EREIZE] -
MTCTESREBRBTFREINIBIERD -T2
EZWIERO R G THIE, B TRE R TITo 72,

1. QUEST2.0 & U PIADS R
aaR ey b7 — A OBEREBRET %, FBAYFEE
& LCRALA AR R EFMM (QUEST2.0) BL W
AL A BDBRFEAM 2 - — /v (PIADS) %% L 7=,
AEBIZBWTIZ QUEST20 D 12IEBD 5 b,
P—E 2T D 4EBE ARV 8THE ML
7o UTITHRAZRT,

# 1 QUEST2.0 ofE5

&S =t aAvk
i1 3.5£0.8 -k WV - U—FnE0
i 2 3.3+05 -RREV - HhLAN
3 3.8+£0.8 -fliE -#LW
i 4 3.81+1.2 - &ML L
il 5 4.0F1.1 - EHFEETES» LR
fl 6 4.01+0.6 - EXBZETHEENSHL
7 4.3+0.8 - @HEVRTN
8 4.2+0.8 (CxAXBR)

#BEFR 3.910.6 THEELTLWZI~TOPHRE)

16

% 2 PIADS OfEH

Geg B
BEER 1.8£0.9
RN TR — 1.8+0.9
FERANEIGHEY 72— B R 1.80.8
BYEEY 7 27— L BR 1.8+0.9

QUEST2.0 Off 8 : HohtEizxtd 2 a2 M Tik
TREAEETHEZZ RS ) THRERNAAEIC
HDRYICBNTER] AL EicBnE£EdH - T
bESTHZD] [ ATIETERNZENTE
5 BhFEICFRZ 2T A2KE R 2y
— FEBRRY 2 EOBERARE LT,
QUEST2.0 OfER. 155X 3.9£0.6 [ /2 ~=00
Bl EWORRER/L, M2 2ot E0E
ST, ENLK BB L TWETN?2 Dk diz,
ERICBEPEIZEFERL TRV HEIZIC
REE SRR OB o7,

B 2 0BEFIHBIZB W T

THE 8 : A%t (6 A&=R)

HE 6 : g (6 AF4AN)

THH 4 : et (6 A2 A)

FEBELEZ (EEHY),

PIADS DO#ERITBAHAT 1.8£09 mé, B
By h 7=z LizkoTnThod



TAF— BN THEVLEBSI RS> 5 2 T
WBZ EBghoT,

D. 8

ARERTIIIEHRE 6 LEBIZOVWT, BT
IARM #H 9 113992, iARM % F 54 KRy RiZ
ek U IRBE CHEL L CEBR AT o 72, TR0
QUEST2.0 ® =1 A o MW T B AALE
WHBRVIZBNTERN) L DOEREZ/E, L
L7203 5 iARM 23 < BRFUZIEV VAL B IC
LR E BN ASRIOBBEIZBN TS, SEBRE
IHZIFR Y LI ERET A e TE T,
F D= iIARM ZEWTIZERY (T 7R CH
VEfOPR 2 JE R huE, S BICRMEERE S & B
N5, FWCgEEBRE B &) LI W TOEE
WZBWThH., RBBRE I LG NIVHW D%
BOWMEPEST TR R EOBENRNETSH
B, FDTONBEIZEHR LWWIZT & Fxick-
TETHHD THyTF A7) EWONBINSE
DN, IARM WA Z & TY —FOilrnF
T TOEIETHFUEMEN L ET S FAREED R D
bz,

FREE 1 CKRKEF R, MkEd 5 ERICELT
. Hbx TRy FT7T—L2OFRICEALSDN
BbL300WIEE2EA Lz, EBRICE DAY N
ZVFRE L 220 . WEERE ORBAE) S T FIEIC
BHEES ] L OBRREE, SEOEREIIER
AT ANEWBIZE LTV, Z18Y
BEERVLURMER S 2L G ERR Y BT — A
OBAECENHD b O LR EN D,

ZOEBROBBEIIAST, vy P T L HW
RVHERE O TIXETAFRREETH D, £
T2NBE (FRETHDHZENE) 1T RAAL R
FH ST, BREICEREE —E LT, TOTD
QUEST2.0 ® =21 A MZEBWT I BiEICF/M %
MTAREBEBVNRN] EOBRPELONT, Fz
PIADS OfERIC LA, Zh7mk, FERRAE st
HEROWTNIZRBW TS RERE QLR
FEZBZENTER, T77bbuRy b7 —A

17

W Lo TTERMDoTEZENTE D, tHEITE&M
TE5, MEICELTICHSTE S LWV H R
BENEEHERTE 5,

E. BEEKRER
(IR R E I E & O TEEA)
F. ARRRE
1. FSCFER
7L
2. FEREEX
L

G. HMPBIEEDOHEE - BHRR
1. FEriis

L

2. EREBE

2L

3.F Dl

2L

< BB k>
7L



E4&SBHENAEMRDE (EEERRBATRER)
S EREREE

BERBIGE COANEOREE

SEFRE Sl Bl BIRFEBINEYT—artrA—-BIRm EFEHRE, ER
BEBAE  ATEE, WO #

WEEE

HERARBBREEZFA Ry N7 =203 R b - X7 ¢y MNHEO—BR L LT, BEKRERBHEHH
Ry N7 —AOHFNRMBEOEMH TH D EMOERIEES 258 L U ClEIn RSB 2 M 21T
STn, ERE22EEFEN S DOfikr & LT, SHM4E (C4) HDH\VIIERESE (Ch) #HEL-Zizkvl
R D 3 B B SRR EFE 44 1O L TREARICB T 2 2Ry N7 — A0OIERSGE 2 487E L 7-5FHih
EEREFERE L, £, EHEFME S 2 P a VRO, Fiki4E (C4) meBETHEREDH D&
NMEMBEE 1410 L THEREICBITABHENTICEH L-oRy N T — L0 FHEREZ R,
[ty PR HENTIRAMZET] LA EOWR. BRI ANLNEEOAREEZRO, HEE
<] TRRIZEDLTWAEESREZ LRV LT, Lo Lo FLAIZ@EL T 7V 20 bHRMERY . N
BREWRLTLEZ— ML AITIURT 2 ZREOEMEERSRE LIEEBROER, Ry h7—2%2 A5
ZEW ko THE A O REAEICBT AWARBREEZEEMIZIT) ZERNFREL 2D | AIEOE L ANES
M ESEDAREENRE SN, £, QUESTO&57233.3320.73, PIADSO&FH5 A3 1.1£0.8:
ThHDHZENLBEREN TR Y F 7 —2IF L TENRVICEVRRE LB 2 LRSI, —
. EEFMER T 2 b a RO D O ERITWBRE N LOBERIC LY Pk E o, EBEIEN
TRy N7 =R RECHRER S BEAENPEND X O ICEFINIREMD Z L OE
BN SN E 7R o T, AT OfE R0 b B OEREREE 120 L TE WV ONER LI 2 2 L2
oNThY, BEERARERERA Ry N7 —20FERORMITHDICHD EE XD,

A. BIEEM DEREEIR - FEERE CITEEET Tk
SHBEHEYE (Cervical cord injury) (% [SEBED FO) OANEIFAT2TANE 2o TR, RREN
BETHUEKME GEEFHEIFRe) 257, it RKEWEEZLND,
L~ k> THRIFT HHEEE - BEITE LA —OICHERBRELE L E-> THZOREIIHEL T
7% PESZEHIIEHINTVAY . B FOBF bD, OFD . GHOBERMEOBERICL-T
BEITSEBASRASN . MUBE12RART. MEBASREST. IUBEs  BRaRREBIZARY 55, —RITEM (B 0F
B, BMIBHOADLYE C3RE1 6725, F  HEBRETUIT 2T LEANEE (disability)
BEAMAT S DRI & 0 IE S TR E OREXNEL 25, FICEMOEEREGE Tldx
ATEDEINIZ Y LT Z » 2R CEBh o EE )N < OABEAEEIECBOTHBINRLETHY, B
FRECTH Y., ZOLH RRENFHEBETH 5, ERERERER Ry V7 —L0HF N 72FAE
Bl SHBESBERNI BT DIEE S RIIEE. HE 0 OFEMTHDLI LWV R D,
BEWE -T2 NESHERER L IFATWS, FibR U EZEEFEIZLT, B OSERBRER x5 &
EORKIIOT 3, 2EF. BEFEL L ost L CHEMZ DWW T O 23 E 2 T, S SEbEE
B, QOEENFHESTRICTEREA. OFMIic HFEXEFARCRT2aRy N7 —ADIERT
WS MEROE - THA. OFMOKIE, OFRE  2HmEE LML ERZ £ 5,
~DEE (FIH OB - HER~LV=T - % ER23EE IV TIT44 OB SEEREE &
MHFHEER L) | @F0MmoRa (ERER - A% E L2EYFMER. 14 omSteaEE
BEMEZSHER B - REBHEIRR R &) ¥ ohb?,  Zx5E LEEHHMIER Y 2 ha gD
HAEIZRIT HEBREE OREUIEN TR, O THERZERT 5,
L L., EAGEE DR I8FITIT » o S k&
ZIT - HEREFEY OFHEEL ULEO] @ B. BIRAZE
AR TATF AL FOEHEHT 2 enTc 1. SEHFEEEROFGE
x5, THITHEREERORE348 AN (18 BRI ERO 7 1 b VRN DWW THIE R
EHEE) OR0.T%ICYS T 5, BL, FRI3EE 4 NER3FEREEMERAREN R Y b7

19



— LNEHEHME 2 F ) #BRT 5,

FATH B L O 22EEICEm L 7o b
A NARRLD T D DT ERRIT L 0 EH U7 EBRER
RBBIOYo harick3&, FR2BEEICE
W44, REBAOHEBBRERICCeR Y b
T — L OBRIEEREFHE Lz, TRL22FEIZE
M U= R % & O - BEH54 OWiRE O &K
Pi7e EOMEE LITFIZRT,

- PR 23 R A 1
REL  IREEE  CAARRE
FIEF/BAFE  —y FEREIZEF
AR B BRI
2 B Zancollis) 48
FHERE C4
LR C5A
(FRHI L1, INMEHHI L)
TEENE R -
VaAd AT 4 v BEERICCEE
YA DOIXEATTFE
HEPER GB=PhFFEEFE) TxF—
R—FHT, NESUTHBAE (=
ARAT 4w 7) EOHH

- PR3 LR 2
PB4 SRR COR2MiE
F&FBALTF
EF. EABENTE o7/ SI136F
F A B B MR -
2 B ZancolliZy 38
H LB C7A
£k CeA
EENE U THR(E -
TaAd AT 4 v A BRI TEE
R TOXEANNFE
HFEPER E=FhFFEFE) LET
F—A—FHT, XEIZECTABA
(RA T4 TTNAR) ZHEH

- SRR 23 RS
REBL RS C4aRLmE
F&EFEEALF
HFE (K¥k) S EHF

AR B B ok

B Zancollizy¥H C4
FEENEL R

Frarbtm—)
N A DILEANSFIE

BBE (zURXT 4> 7)) TH—7F—

FE#T

20

- SRR 234 EE R 4

B - ERERE  CHoRaRE

FEF BT AF

AR B BRI
2% B Zancolli%y 48
AL Ch5B
EERE C4

BN EVTHRE -
TaART vy YF) AL T
B{E

R A DLEANTIFE
HEFEHER (E=1FFHEME) Tx—
A—FHT, RBEISUTEBE (v
AAT 4 v7) E=OEA

- RR22GF AR 1
REBL - SEBERE C42emE
AR B BRI
oz B Zancolli%y¥H C4
EENE T HRE -
Frariho—)
N A DILEANNFTIE
BBIE (vURART 4 v7) THF—F—
FZE#HT

F R 22FEEICEM LI~ ERELE S DR
e oWBREOTR Y N T — L OEMEFER Y
DM ELLITFIIRT,

- PRR23F R 1

FH=z fa—7
F— %y K

BEEME - HIE -
A= R—H LT — L THERT - JREICEE

BAESE -
g - MR CE T —

Z DA OB FE
AT D BT X —2RITHE I & 00T
LT BALERH DN, F—OBIET
L, RIDICTFRoFicHLEZSY
VIR, BRy FT7T—2RNEIGE LW
BENREZabholr, ¥—EkB-o-TWVBH A
OEEPCHIEIC L 2 EBbhd, £
BETIID Y FHROEF LR LN,



ERE LD R Y T — b

Sk 2 34 i
Vet

X4-1

- SRR 234 LR R 2

Ao ha—7
F—s3y R

B ENLE - ik
BEF—TNic~Yy 77— THEE,
F—KMEIZWEmEmT — 7 2EVIEYIED &
L7z,

CERERYE
WHREFTHEOBWE (KA T4 77
RNAR) TEF—EHT

Z DO R FIR

F— %y RRER LA, FERR23EE

BREIRES E<HTIFDZ EBEL M

ST D/INENWATHESEF— 0 N

AR, F—FREPEOLRITD, A

F 4T DBVBGIEDE OB R L

LT —7 %% —KEIZE-T-, ¥

a4 AT 4y 7 bRALTESZH, #

B —/ 8y FCHRde = LIz Lz,

X4-2 FR2IFEFEHRE2O R Y T — L
(PR

21

- FR234F EEPRBRE 3
Rz vr—F
=TT a LR T 4T
VaART A4 v)
B ENLE - ik -
= N )L T — A TN < 2 E
BAEHE -
Frarbr—/
F OO EEE
CaART AT = N—P)LT — A
DEDHNIALE LT\, fRokEE
DOBIT =y THEOEMIRD & 91T
ST TKREHA

(v =R

s BRIRRRIOD % 7
1B Ik

- RN 234F BEARERE 4

Rz Fr—F
=T UINTaL AT 4T (VR
CaAf AT 4 vT)

B EALE - FHik -
D= N—P T — AL THT— ALV A L]
cHEWTar =R ICEE

BAEF L -
FTVaART 4 v 74FmMEANN, F
B CTAT 4 v 7 B UIABRRE AT

Z OO RS
BEHWNTO g A4 AT 4 v ZITEVMT
BlZkdEHWCEHE, FRALETVZ L
CaA AT 4w 73 LIATeZ & Tur R
v N T —ALDE— FEIEEITO . Fie
T ESHUAL Z ENRTERNLo
728, T— FOEBRKOAFHETCYa A R
T4 w7 B LATEEE L,



R4-4 TR2SFERREADD Ry b T — Al
fek ik

- SRR 224F FEHER 1

fFEHa bfa—F
F— 3y FRICEE

EENLE - FHIE -
= R—H LT — L TR

BERE -
VUART 4 v T —E T

Z DA O RFEIH
VTIAAT 4 vV LF—s3y FELE DS
ko FEEOERBIZE-TL B L
MWTERMPoTTD, 2y TEEOREIC

M4-5 PR22EEFBRE1OT R Y b7 — b
VEF i

FHbFERE & LC. BMEORRE. B, HBERE
ZEoER L. FEEHE & U CEALF B R E ST
(QUEST2.0) . fRutfas OB MR 7 —v (P
IADS) . BLUEREASEAR Y b7 —AK(K
WDOWTORAER PO R AELSFEwT D,
Rk 23 EHERE 1. 2, 3B L TARERITIE

22

MEEZI ALY T —va vy — N Ok
EEETFLFEEDIEY Vo N — A TERLE,
BETFMERIZEEIEVEY Lo TEY ., *
vFo, VeSS, MU, BERERHE2 -
EThD, FR2FEPIRE 4T OV CIIHERE
DOBRETEM U, T, FRR2EEWERE 1
DOWTIHENIBEERE Y NV T —va k¥ —
B RRB2AEIEIIMEIC CEBE L, B4
EIEEITEREICRVEY L 2o TR, v F
YoV EVTD ML WBEREEHAIZFIEE
ThH b,

2. REYFMERER IO FaLBEDO-HOTHEE

BoAx
EHFIER 7 o b 2 LI SV T E RS
[HEEREREREMA Ry b7 —2RHFHAT
e haVE] BRI 5,
WEREIXCAL SV OEBERIEE T, BEITN
By~n—%2F AL CREAEEZE->TBY, &
BEWTE2EA LML, BAMICEEREL SN
TW5, HBRENEAETHERA L WA EEIEH
TIE2EH Y, 209 b PHIRBEIHREROTOIZ
S~aRy h7—2L (GARM) ZEY{fHT. BF
REICBIT20Ry b7 —20FMAMEICE L TR
iz A5,

7p¥, FHBIEEE L LT, BEORE. B,
EREEE 2508k L, EEFM & U CEutA B e g
M (QUEST2.0) B L OMEukik s D HE ST 2
—/v (PIADS) . EBRIEH Ry h 7T — A
AFIZONWTORAER POMERYHRER E2E
T 5,

(fREEA~DEE)
AFEIIENEER ) ) T~ a k¥
—MEEELZEBSOAGRES CER Lz, W
BIFATITANRN—DREBIOS 74 —L K
a ey MIF+SEEL TiTo 7z, BEIND
AFEE « ERRPEIZ W T, FRNTHER 21T 5 <
x5 & bz, FRmBEEELSTOEES
B2, NEGEECBET 2HE, BE SN TR
RERE B O TR RS B0 CEEE
BLENED EIZITH, HBREDRIEIC SV T,
FHICIVZOBREZHERT A, BB, Thoo
REMCBIT 2R EIX, RIEBESOERIHES O
L5,

C. IRER
1. EHFEEROBR
FF o FEuRy b7 —AARME AN T
a5 EisemE (STEF) O RERZ E#ED



LEE~FBE (52)

B U< KREFEER»LERE~BE (52)

oy SOERFERE

2y SRS EES

Iy IR b —%# L CERB iR

FLA LR, B AV bEEORE

O, HEREL

FRICEDL TV BEREREL RV BT, Lo L

D RLAIZESL

TV AN GEIRIMERY, AFREHR LT

L& — N LAY 5
HEOMIEEIT o7,

oAy b7 ABEOEREICL Y BIEIC
WD EB IR A LN DB, WTho
BAEICOWNT ., 5O~ 200REDHA TR T
B ERHATNHE,

F7. WREIZOWTIZQUEST 2.00# R X
V. ER23EEDOWERE 44 B L UIEHER
3.38+£0.84, FR22FEDWHRE EZ 1254 T
WEEHER3.33E0.73, [RO0ME L TWAH] 2
5 MRELTWD ) OV REE, PIA
DSTITFRR23FEHEDOWME 4L IZEA L THR
(—3~3/8) 1X1.2+0.94, ZhHE1.420.954,
FEMRROEIGPEL 4 1.0, BEEO0.9+-0.88TH
ST, 224 B OWEERE % 5 7254 TIIHE R
(—3~34) 131.1+0.8:8. #h71E%1.3+10.85,
TEMRAOBEIMEL220.9/8, BERKO0.8+0.72ThH
STz, 2B, ERROBRITEWERE O E R E
BRORBEOERMET LEEOT — X 2 nIZE8
L7z,

HHERE LTEBICRICELZLORRAD
ZEERFTETHEANZBELN, TOMITH

FEVDHIE R, MY ERERH D F LR LI,

— NZ R BN WH I IEF A2 ERY
T4 TRBEAMEONT, FO—HT, Ry b
T =DV A IRKEV, LCEHEIELS TEEA
SIZ LW, B o bBERE LW ERONRT
T4 T RBRLELN,

2B, BEERE ST VHBREICRI LTS, o
2 DOFFENEE LD WV THY, BiZurRy b7
— ADENEE A EE CTEETCE A0, Fiki
D THEAET BB & B EER 2 B ERR D DL h

270,

2. EHFHEEERTO FaIESEDOE-HOPIHEEE
DHER
ARy h T —AOEEBENT~OMRY FiF, =
v he—JMBORE, aRy 87— AOBIER
WA EAEEENTORIEIE L Y1 AR

OHIIZ3 AR EM L 7= A THRBRE NG OEE

23

WXV HpIEE 7o, ZOFEREHEZLITICAIE

T 5,
caRy N7 —LERY T BB E VT T
RIZ2BEEIE VT TH Y | gEERE O H (RIZHRE 22
KBTIV, BEREL, REIR ORI A<M
HIFFZARE R H D

Ry hT—AblFOay be—F TS
TF—TNVEENFTF U LB I N TV RN E (KB
TECRSTESZMCLCEELTEY., L
SMY EFERE SR TVWRY) BECOMAICE
AR S

ARy N AREORY iy ba—F
DALBERDVEHE T T AN E R, FEAN
0 IBEA~ERB LS

ARy N — AR o TT—T VDT
ANIZNDT/RY a ERTET, Ry b
T —LDEBNH DT EEBREOFFES L
BLid

D. &8

EHIFTMEROER LV . SALOHEBEREE N
BRy T —AEZANWE LIk THADAE
ATEIZ BT DY EMEE ZEMICIT O FAFRE L
2, AEOHE L BIMEZR LI AFREMENR
WEhi, £/, IARMOZLZE##EIC LY, iR
v T —ALBFHT D iz LB EmomserElX
RO,

WREIZOWVWT, QUEST 2.0TI IR0 E
LTWA] 25 MHELTWS] OfEWVWIFER
ThdHTTAOFEE L LDEREEZ BT,

FEMNITAENE T A3, ERL23F E O RN E
B B 7 B 13 S BE 28 ELBR AU W R BR 10wk
B#E 2 THOQUEST2.08 X U'PIADSOFERIMEL |
IR RE A LI ARV BB 3, #RE 4 TIZQU
EST2.085 L U'PIADSOFE 3 @V MEMA G b1
TW3B, AN D720 O TR OB E H e
D, aRy b7 — 2T A DI 2RI
BEREN B A ATREMES RIE S T,

SEBEIBMEE OBRTFHEE L B W AREEOREE %
FAE LTS T RIIg -0 dh 508, flzid, %R
Zancollid> 73 $EIZ L 5 B HATEREMED B SO P HE
PEEFARTHETIE, BRFHED (RTF—0 7

F—7 TRRD] ERBEZCSBU L, (B
HRomy FTOHE] BIEIZC6ALLE, [R%E%

A< BEIXC6BILIE, TE UMD ST 4B
5] BEFCTALL ENBISIOAEEMRH B &
WORER L R->TNDY , £72, REEEZXD L
WO BRKREHETIE (RE &b [RE¥%
A LS TR EE/D T2 &
Wo - ENEIIHE L CC6BILL ETH M O RREMEN



HDHLVWHRERL - TWS, BEBIED %
EEL ] BIETIXCSBLULE, TOMTZ#ID (BER
HIVY) | BMETIZCEBILL ., EKEHED

(R—=T %< 5] BEIXEEL TC5ALLE,
[FHEENME (BRI LTV ER) | TIXC6

BILL ETHMN DRGNS D E VIR L o

TW3, BLENS EED X 572 B EAESEDY

HIZBWT, vy b7 —203FiERESN2Z &

PRET A L. R ZancolidHFEIZBUNTIE,

BELCC6BI U LD EMOEMBEEN TRy

T —LDOFHAE LD 5 B EOWRINTE D,

A EOFMFHMER OB BV TIE [BRAe

2w P CHTe ] C6ALL B PR EMATRE TH -

Too WEOTEN L bEMOERBER TR

FFRIO M ENLELRZ ERHLLTHYY | oR

v N T — AOFRERO&EHIT SIS D EEZ B,
EHMEMER 2 b a B 7= DO ER

DFRERNSBEBEHE NI Ry h 7 —AZEY £}

F7REECTH R BEAENEND L HICHE

ANZXRER D Z L OEEMENHAL N eoTo &

FER D, FR24FELEOEFHEERIZE L

T,

- PEERE OEE, SMEE, HHEFE KRS, oRy
N7 — A X BRE BENTREINIBEE
FANZ XV FEMICAET S
-aRy N7 —AERY T RETH R <
AEAEENREND & 9 ICFRNCH R E T D
- BRI L ERR T HROBRERIC2nm
BNz 7195
- DS FA LRI e CE B K 9 e BhE~
DL E 531247

REDKENNE LB LEZ D,

E. BEARER
(I IEHREEICE L DTHRA)

F. BFRAX
1. F3C¥ER
L
2. FRIBE
1) I ERME, RZWEME, REF, B, 2%
EBEZ. Ry N7 —L0Da Rk« X7
4 v M. B26E U NTED T 7 L2
AFETERRSCEE, 2011-07-25, KB, 2011, p.
117-118.
INOUE Takenobu, KINOSE Takashi, K
OBAYASHI Yoko, NAKAYAMA Tsuyosh
1, GASAWA Kenji. Cost-Benefit Evaluat
ion of Assistive Robotic Arms. #526[5] U
NI T 7 L AEERCE, 2011-07

2)

24

-24, K%, 2011, p.59-60.
3) HLfl, H ERMR, RZERME, RET, b8
A, FEEZ, ATE5, okl B
BT, ST BEREEFH e Ry b
T N AT T BRI, ATEAe R
BEFREETZRESEEKE20115HTE,
2011-11-03, H#, 2011, p.10-4-1, p.10-
4-2, CD-ROM.
ARTERL, F ERER, FuE, REgs, L
Fff, BREFEIE 7, BT, IRET, W
O, K2 REREEERA e Ry b
7 — L ORI EE 9 5 EpERHn. #5705
BARS—F 427« RO YA, 2011-11
-20, H3T, 2011, p.54-55.

4)

G. HMMBEEDOHEE - BHRR
1. FrRFEfS

2L

2. ERHZRG

2L

3.0

2L

FERAHBN 72 b ONZ SRR T — % OOFTC B TE
TR EE IR, BHRTFK, SEDVWK, T
SRR, MK, HPREER, SRLHERITEK
42,

<BEIR>

D EHEB, KGRER : Ve ) T—a v E
FREEM, EWIEEMREEE, 1996.
HEOLIEE - FHBE-— B FEFCBIZAD
BFHOTTH, EFER. 1992.

R GG s - R R E AR A
Pk RIS RIEEIR - FEERE, avai
lable from <http://www.mhlw.go.jp/toukei/
saikin/hw/shintai/06/index.html> (accessed
2012-03-10).

EAE, M B Zancollin¥EIZ L A HAREE
53 DADLRA L O ATRENE, R B RS
¥—Jv, 1D . 7377, 2001.
NPOEANBAFEZTVWESE : BAREXFNE
@ LVR— F05, TEEEIMTHBESZONEY
AT MZHET HAEREE. 2003.

2)

3)

4)

5)



EEFBRHPHAEMANE (EFEENRLATRER)
SETRREE

#EaX MIEY SREE

MESEE WE B2

BREE

EMEFEEUNEYT—2 a3 vt 2 —HWER

EEEANER HRE

AFa T, UABEORREAR EERAAEEEENIEA R Yy N7 —2 QBN ZHENETLDH I R
NERZT 4y hOFBIZOWTE LD, SEETLHAEBILELY, O2A DB, vlRy b7
—LEEE (RGEIE) 2N LTELDZBEAOREZIZOVWTHLNILE, QXX 7 4 v FORE
PEU T, FEHBES. MR- HEBREEZRER L LE ToRy 7 —A%2H - TR0 THIZWEME]
leRy N7 —LEESTOo THIZEME] IZOWTHER TORRLE LD,

A. BIRE®

ABFE T n D= s b TIE, BRI LAEMED
AR EERARERERNXERA Ry b
—A (LAF, Bz TRy b7 —2A)) FHICE
HLRWAELDIRARRLNIRNRT £ v FOX
XEEERICGTHET A EICEY, 9 Lo
DB - B FTAMIERE ST LR E BRI S~
HAEE 22 A TBROFIEL LT D &
ZHELTWVWA,

AFETCIE, nRy N7 —LDEA - FHICHE
HTRARNERRT 4w MIDOWT, &FEHAN T
DB FRE L BN D FHIZOWTE & O,
FNHOEBED Y buRy b7 —ofiiieE (R
FlE) ZNLTAELLZBEAORE SIZHOWTH
EOBREEZTT, WEEDOaA L« "RXT 4y
FORERLLNEHITICEY, v Ry b T —A
A ERORE T v bOREZZH
LMMTTAHIET, Z) LEmutiroax
ke RRX7 4w FNEHEFEIZOWTHESEL, £
DERFRETDLZEEZERNE LTINS,

B. MixAE

T, vdRy b7 —AEA - FRIZE BN
AU HESHEMTOEENRFREE Bbivd 2 A
FeREXT 4w POFETHD, KEEETD
A D72 3T, RIROFEEE DORE S &

25

E-HELFMEITo TV

BR R CORERNTH DN, 2 A FOFEFIHE
DI b, EBEAE - BUET A R EDAN— Y
2T ZDHDIZET HERALUIMI o TL B,
ARy b7 —AEE RS 20T 2EA
ODWTHEEZIT T, —H, "FX 74 v ML
TITHE A CHBRE O Ry b7 —MEHE - R
R ORI/ B — XA ORI, FFE O TT,
TEZ2 CICED X D RBAER AT D020 T
HMELZEDTNDEZATHDHN, HFFE T,
T —FOEREELTH D,

V72, R Ty b T A rErESE o 1
IZHOWTIE, RS CIRAE o a7 b+
TOFETEL TV,



#£1

Ry hT—AERICEED TR R - RET v b

FIFEIC |

FRGHOEERZ L EQHE

BILLEEE
BRI HREL
THBEhAME
&

HAEQOLEFOEZFALEDHE
TEIEOEERIBEOER

EEIC

HELTERYTLIRESEDAE

VAR E
A

REEFA 5

Oy —LERIZHSITBEAD

BERETORE '

1. ARy F7—LOBEA - AVTFFIRIZET
SERFEIERE

B Z R T 2720100, RF0bL 0%
AFTL0ICETEBRALSNAET 2EAN
HEUDHT—AB LI LIESH D, EITHzROMFE AR
HBORERIZBWT, FIAFERENSCT VWL S 27
AT A4V, REZBETIHEERLDHZ ENE
265, ESICHAEDCEERANENT S
ENFRENDEIITHONTIT, MEEHICFIAT
XHEOERARBEDYR—F, ALTFUR%E
IToTCWK ZERBEETHD, vy N7 —24%
ERTDOLD R EEOBBTHLLEXD
N5,

BT EE ORI MRS (88 10 B, F
B 214 12 A 22 B) 2B, BEERKEREH
EBERGCEEBIZOVWTOERT, (A4 vFD
HASCHHEES, D LAPGERO Y v —0AH
DREL YR— FNFEDOEEDIT D BEIGETD
TiX7e0] L oEREN S, flELoYZ
ICHEBR A AL ST 2 OB EEI T DN T DEEH
< & LT BB EEEAME LM ED X
FIRBRANPDD ST BONEIETBE L EHIT,
FIRE - ROEE DRGSR A2, HD W0
R LT OND LT H DT 0B
EEOEICENRS>TV ONEET DL
BETH D,

AfRTHErRy T —2RFEIEERRIZ, 0
CENERT HERICOWTHELITV., FO5
ReFewd, BIEALRTHEARGERRR Y b7
—2mHH, AAERNTORSE - R— MM#ED

BFEITHBETV. ABIHRELLHIER

26

LZEONVFEIN., FIHEESMZERYR— b
NEEESNTWDOIE, FEL 1H#E (GARM,
4385t Exact Dynamics ft (5 %)) T, %
OREJEFETI 1 EFTOATH D, IHIZFHAE
EFTZOWT Y, BRFATIIMEEN TRWVWER
MA@ETorRy N7 —LREEZRITENIZES
KRN EEZLN, TOREBHEOERHITISDL
ZARW, LrL, BRRATHRARERT —F I
EOF, REEOEETI2ERICOVWTELD D
ZEitT A,

2. RRT74v rOFEHEIZDOWNT

N7 4y bOFMEIT S D DT — 4
LT, B8Ry b7 — AR EREEEFEREGE DR
T, FIAE OEETE RO IZNBI R DY —1
ADFMBRBB ED X SITEDL D DTN T
ERTD2MERDD, £ T, HEEE, R -
IR B D B 2 HRE 2 B EHRE (HEE
PERE 2ot 5) . AR (TR O4TERE
FEZEETHY ., DORMFHMIC L AFRE~D
ARy hT— LB ANRBRO S DWHRE & TR) *
NEND VA OATFRTERELEHRT 2L L0
W2, RERREEEICBWTIa Ry M7 —b%H
STRSTHIENWT &, FHBEMETIIe Ry k
T — A TEBIZR > THEEEIZ DWW T, B
RFAR T, NMERRERHIZ OV T 3 4, (HARRE
B DWW THEIRHFME TR ERIZB T 5 1407
— B ENE LT EZATHD, 5%, T—FRD
P 24TV HER L TOT T & G822 LML
72D 2T, ZEEOOLVFEMeZ A DAZT 4



RER LW ZED D FETH D,

BB, RFENLRHR L L TIESERNRV LIS
B, BIATRIRSE OEROE DR EEFIZOWN
TiE, SBRIHPEBERESOMELHRITIL T 5,

(fEmE~DELE)
APFFIIENMEEE Y N T —varky
Z—mEHEELZBESORBE G CEMm LT, P9
BT TAN—DREBLI A T 4 —
A Rarey MUI+HAREL TTol, BES
NBRFIZ - BRIz SV TIiE, ERNCHERR 2 1T
IR T B L LBz, FREMEEES TOR
BEEED, NEFEEICRET25HE, MESND A
FI R fElR & & O 7= 2e B3 RIS
BAERLENED L ITITH, WHREOREIZH
W, EHECEVZOBREHERT S, .
IhbOmBICET AEE L, REZESOHERIC
EHIBLDET D,

C. MIRBR
1. ARy r7—LDBA A VTFURIZET D
IRFEERE

AEOERSE LN, BEEIEOEE T 2 HAIC
DNT, B2IXFE LD D,

FRICET T RWERAE LT, KBILT220
LONRH D,

1ol BR Y N7 —AKEK - BEFSA X -
Ry N7 — A0 TR - EEAHREDE
WMThd, TNHIZETLIHEBIZOVTE, BUK
TIRAIAEOABLER-oTWVWEEEZ LN, D
BRAZRFBIENSAE LTV D0 Tk, 22
Hix, SUEMeER (UEERICET 2008, B
MERNE) CEERBESE, Ry N7 —LRESH
AT HIZENVHELILLWEEZ NS
BRATHD, ZOESITHONTES, BAOHEEMN
VEEEZ BENDN, ZI TR LTS,

UEDEZBEE 2729 2T, £ 21IZO0VTHRES
T 5, EFEDIOESTIE, RGBT v
T4 TEERE R DRGSR 6 FOMICE T &

27

B (A= —~OEzET HEEERS) B2
FTRY, I OELTIEA—I—#E (T
U ETHEREEM) 2ETAEE1IEBHE O
BREZZET V5B,

I {22\, FIAFENEEITC AT 1
EIOEBICE T 275BE M 5,000 HERE CHOHE
ploa. 6 FRICET2BRAOMEMEIL, 415
M&n, PERHIBA~DO® DMEHOHAE. KR
selEEEERT (BTTEth - B & OMOZERIE
1 118 22,000 HRRETHDIN, ZOHA T 0E
FAoOMHEMEIL 656 HHRRE L 25, RELIGES
wruE, JRTIE, ZhooBEADS L, B -
1 T34 2 - Y 4Bl CRE - REICES
DEM). TB-2 BB oW 3R
RERGEME THONR—=LTWDEDZETHDM,
ZOEAOERIR 2O LITHED - EHA D 20%E
FIRIEE e, BRDBERICOWTE, RFEEA
HizhhoTWnWa EB L BNS,

WA TIE Ry b7 — A3 B % o E
T 20T Tidle <IRFEIE D B BIC MR
TEDRPICITH DB DOD, BATOMMER TR
— FEHZEZBEI ONBRBEIZR->TND D
D LEHOREBRREZIT BN D,

LSHhuRy bT—ARER L, AHIZIRFEE 2
SHT B LI NnE, R2ICETEEHADOS L
RIBE T H AFRE (RIZSEizz8T 72 22,000 F (B4
HHLTT - BEM ) O LLTF & LT, 11,000
FLF) icmzbohd B2,

—J7, I AEEICE U<k, BUR I3 M 58
EITH10iE, ady b T —LAKEE A —T—
DHBAT U HCEMTIRLERDH D, ZOEN
WEBEHOT-DIZs TN L 8 THREZZEL
TW5 (%2 TIRFRMED 65,000 HE2HMA), =
Dic, A—H—OEET HEHICET D ERFER
ER (BEOBEHEMZEERRACHME R L)
ZRNZ L CIRGEIEICD DB ERADOHLT1HDHTZY
10 AU EZEF 52 LT D,

2 6 4ER & VO HIRIREIC OV T, BN EREE
B AMEROBEB RV OMAFEESE
E L7,



#z2 ARy FT—LOEAN - AT F U ACETHRGEEOEE T R
I BRI E A S EEERER

AEE  |RBE  |zoth  |(RRBE |FE
€9) ShEES
T AEH R BUDBEELCEL D

IRSERELRI OB R

HASOBREAE. ANEROE
R,BAISELTWE DS EHIBTL
T.REEEROEOOEEEE

A1 [O8D1v T« T BR 20,000 5.000]

 BEOHR R BT 5RA

FIRAA DA B R REE|
TE5EHR
B-2 |BRFEEEMR 20,000 5,000

-

WABEREAA S A B

20,000 5,000 REICELTEREERTHED

17-—17’J€§L\c
200,000{ 50,000 10|EARI AN 2 BIFEBE
340,000] 70,000 14
410,000 M
AT i Zofth (FIREE |HE
X SEER

D1 | A—h—~D§rEEH 65.000 ZOHhITERES,
D-2 | FAEEHNSDEIERY, BHR 40,000 10,000 2

40,000 10,000 65,000 2
&5t 115,000 [

X EEARENBER) MASEKNERBEEEFEL, 2451 H5000A0RBELRTET S, LR DEME~OHLHEE
BlO5E. EE1E22000MEBELLS-6H, ROBEICRAZEEH1TC238,000HFEE, 34000MBEZIMNDEHEIZE
60

R3S BARY M —LEFERL TR TR &
2. AEHmToOnRy b7 —ADFEHICONT T L5
e . . 7
EIERREFRAED RN TR I o 7-, AFEBRE T RRER NOF AR
Ky b7 ADIERICONT, BHATE & A Ve
pry \ e v TR — EREENT . B L CHREOTT
HHNTNDT—F ZRT, KIITRT DI, B I peea
. - 7
Ry hT—LE2HERAL TR THINZ L EL RUav ORE D A
30 a - N Urind
THEFLNEZLEFELDELOTHS (I iy
R REx - BBEE [REORE
F o EMFHmOEERE 3 4), S O REND
BE-ENEE | TUA—S0RE B
. RFEED
SR
ZHOROER (. R
e
Ky
BUOHloMmERS
Fk KRB THALL
e
Tok FELBEEFETE

EELMERS

REOCEEDWEIE

BT NAODEBEEX S
BBRSEHRORS B

HKYDAR TV VLN OBRIEEERABTHLTT
EHCEMNEA DA

28



ZoudRy T —AEFERLTRS THIZN
ZLOEEED DL, FOBRRWFMIZ X 0 EE
WARRECIBW Ry b7 —AEEALE
WRE 1L ERRIZoRy hT—LEFSTOo
THIEEICOWTHELNTZHERNEK 4 TH D,

F4 AEGEOBRITBIR-THIEaARY
N7 — L OBEMEIZ DN T

ORY R P—LTOEEIZDONT

A BEEOLTHIESH, TELBMEIZDNT
A—1_BIEMISBCES £S5 ISR B

LT ER-TRSEES

BE. -t ED AN

HHEH

A—2 TEFLEAEEELENT-BIE
BIEIZHD

A B3—RUIZHB

(EtELah->f-EH)

BEICRIELEVLDT, BIc&Hiy

B. o THEN, SDECATETCVELNEEIZONT
B—1 SEWMEM oI, EFLHZEEFRE L TOBEE |
LUSTRHIIELAEEOLOERETS
GEND G A EH)
T—LDBEOT—LOHIZFE D TIEWD oS
B—2 S5FELAT, UEETH S LI BIE
ZEOR 7O

ZEREMD

(SENED ST EH)
FZ7OEZOHNATORESELL

C. EERLTOENS, BERHhIERL THEVBEISDONT
C—1 SHALTHE-LEIE

[ALLBFEEIC

H—FLEBHD

D. &
1. EERGETEHERAORY F7—LOEA -
AOTFURIZET BRFTERE
LSHORy FT—AEANHIECOEEZ L
EHETT AEE. RIERELZEMICETEDL LD
WL TWL 7201, RFEEVBIEER L TWVWD
BRZEDLIICEDPR ST DONIIEDNT
OBNRMETH D, 722 Th, F Ok
HizonwTh LI LidEmMaEnsd Wz, %7
B AR, F 208 A8 RH) &2
HTHDHN, RFEIEEFHEFT O DIERTTOFIHE
i - AR FNERTIEOREEOAEEL ED
IO O ONTEZBLERH D,
EFICE L Tid, BREA T A ARENCHIAZE
EHMEED YR — MEHOmM LN TWDE
MRy N7 —ANFELWARTHDIAR
HREOARTH DL E, EHROEHE - /FELSMIE
TEHRERCHITREET D LD Z &id. ATl

29

EoiA %35z 588, EHEAABOAMAIZD
WTHRFEETZEEZEZ2 DD,

7B, BRATORRENORR Yy T —240
EAEBHIIMD THnWEEZ 5D D, Romer
et al (2004)1Z X #iE the Dutch Institute for
Rehabilitation Issues (GRV) 1%, 7 - Zi2E
FAHaRy T — AOEENR—Y —DHIT
ABD 0.005%72 L 0.0125% Th 5 LHEE LT
Wb, ZHIEAARDADIZEHA T L 6,000 As
WL 16,000 ANZHEYST 5, 4%, BARERNTRH
Ry b T —LDERNEDIE, FEORFIFRIC
XV 1EHYOMHBEEMAMETT2Z 08352
b5,

2. EFEBETORRY hF—LDFERIZOWNT

KADOHERICED L, ERIATH >Z L OTET
BEO Y BEBEILLTZbDEZ Y e blaholz
LoESTEOESORRE LT, TERHOK
ETHEREZ NS, A- 21T, BBl
LignoT-8EE L CITERS « 1 v ¥ —kR U 5this
&L BFOMEODNTITH L TESH RS KD
ONAEMERFIZEENTWS, ZHzsd L, A-1
TETTHIBE LRIV CiE, R, o
B, BEgia W olz, Ebbondnzidid
RERI 32302 > CHRIHEB H DX—RXTITH Z
DT AV w MBI/ S WEIERSIEA TU
HEEZLND, FRCHEHER, BRI OWN
TIEHABEEZNTHZ L FIABENBH TIT
AZEMTED I OB &T, BIOKERE
EEITH O BE OIEEZRP TR &S 58
S . MBERIHOSE L L TNTTBIARR
DO REHF D - LR TE DAHEMEDN
HDb,

B S T, KA DT — X T IEHRE
145 LR WM Z LITEZ RV, &
BTF— A OEEEEDD L L BT, ) Lo adT
B AETEITEND K ORI TAE U D 0MI DN TH
WEMZXT=5 2T, LOFEMRY A LRAET 145
WEdEDd, ~X7 4 v hOHROKE X OLFET
fhZED TVETZ,



E. #H#

AR T, PLABWED FTRE e BE R R B 3
YRRy R 7 —ADE AT L HRVAE
C2a3RAMERRT 4 POFIEIZHOWTE
L, SEETERAEICEIY, Oz D)
b, By R T —AEE (RFEE) 20 LT
AELBEBAORKESIZOVWTHLNILE, @
NRT 4y NOREEBEL T, SEEEREE, 6
B-BRAELZNRELE Ry FT7—0%
TR THREWVEME] ARy N T —2%
o TR THILEME] IZ DWW THRER TORE
ReF i,

Lt REFHEOEITIZE B2V, I A D)
buRy N7 —LFIAEOEET 5 REHER
. X274y b5 B XYM ARG TERE
T2 W N AF OB C D2 AE 0 D4
BT — 2 &R L. HTEED T &,

F. BERERIER
(RIEDTIEMEFICE L D TRLA)

G. BIRRE
1. F3CHR
L
2. FRFER
L

H. MBIETEEOHEE - B8R
1. KFRFEUS

L

2. ERFTREBE

L

3. F D

L

<BB >

1) Rémer, G., H. Stuyt, G. Peters and K. van
Woerden, Processes for Obtaining a “Manus”
(ARM) Robot within the Netherlands,

Advances in Rehabilitation Robotics:

30

Human-friendly Technologies on Movement
Assistance and Restoration for People with
Disabilities, Springer-Verlag New York, LLC,
p-221-232, 2004.



L e R OTITICE T 5 —&FK



MR OTITICBI S 2 —&k

=5
e _ EEELKD '
FHERA | A A P fﬁ =l EpEe, | RS | HEh | dRE | R—Y
REEH
L - - - E - — —
HEHKE A A PV FFMEEE HE | R—Y | HRE
INOUE Cost-Benefit Evaluation of | 5 26 @ UNTZEH T 7 26 59-60 2011
Takenobu Assistive Robotic Arms L R EEEER R P:
ARy h 7P —LDIAF AN | T2 EUNTELYT7
| -
H LR 2T 4 NI e e 26 |p.117-118 | 2011
OFRy b7 —LOIA N
N 371w MBI 2R s et
AR S (ST e HARBEE R AR 27 | p.108 2011
v — AfRDT—A)
et Ll AR EBER Ry b7 | EEEGCEERELTY | | p.104-1 o011
— LB A AT T BT | RFESEA AR 201150 p.10-4-2
AREERERORY F7—L | B 7TEEAY—FT 2 VT -
= — .
ATRL | ot 5 HET SURIML p-54:55 | 2011

31




IV. HERROTITY - Bl



FE26@UNTEA I7LURABBERE

Cost-Benefit Evaluation of Assistive Robotic Arms

o The National Rehabilitation Center for Persons with Disabilities - Takenobu INOUE
Nihon Institute of Medical Science + Takashi KINOSE

The National Research Center for

+ Yoko KOBAYASHI

The National Rehabilitation Center for Persons with Disabilities + Tsuyoshi NAKAYAMA
The National Rehabilitation Center for Persons with Disabilities + Kenji GASAWA

Keywords : Physical disabilities, Clinical evaluations, Outcome measurement, Social cost

1. Introduction

Assistive robotic arms for persons with physical
disabilities are expected to dramatically improve
autonomy and independence of persons with
quadriplegia like spinal cord injury, muscular
disease and some other disabilities. So, there
are potential needs of them. However, there are
some problems toward dissemination of the
assistive robotic arms in Japan. In order to solve
these problems, cost-benefit evaluations are
These results will be one of the
of the
governmental assistive product provision system.

The report of the Ministry of Health, Labor and

Welfare of Japan about future vision of assistive

important.

evidences for institutional reform

products pointed out importance to put more
advanced technologies, like robot technologies,
into assistive technology field and improve
autonomy, independence and QOL of persons
with disabilities?.
take into account the assistive robot arms covered

In addition, it is necessary to

by the governmental provision systems from
orphan product point of view, if they are really
useful. ‘

The objective of this study is to clarify the
cost-benefit advantage and disadvantage of the
assistive robotic arms using at home through the

clinical evaluations.

This paper describes that the whole concept of
this project and some primitive results that we

acquired so far.

2. Whole concept of this project

The goal of this project is to estimate comprehensive
outcome of assistive robotic arms from the benefit of their
use and social cost with their use. Figure 1 shows the
whole concept of this project. In terms of benefits,
improvement of users’ autonomy and independent,
psychological effectiveness, reduction of care givers’
burden and increase of users’ income are taken into
account. On the other hand, cost saving for care givers,
increase of tax income and economic effect as the
convenience cost, and also expense for purchase,
installation, maintenance and follow-up of the robotic
arm are taken into account as the social costs.

In order to clarify the cost-benefit advantage and
disadvantage, we set four questions; “What the users can

Social Cost of Robotic Arms
*Convenience Cost
(Care cost saving)
(Increase of taxincome)
(Economic effect)

Benefit of Robotic Arms
=Autonomyand independent
*Psychological effectiveness
*Reduction of care burden
*Increase of income

*Expense
What We Have to Clarify (Installation)
-What the users cando ? (Maintenance)

*Benefit increase /decrease? (Follow-up)
*Social cost?

*Total outcome ?

Figure 1 Whole concept of this project
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do with using the robotic arms ?”, “Do the benefits
increase or decrease with using the robotic arms?”, “Do
the social costs increase or decrease ?”” and “How are the
total outcomes ?” The methods to answer these
questions are divided into three parts. The clinical
evaluation is the most important. We are planning short
term evaluation in the simulated environment and long
term evaluation in the real life. We are also conducting
investigation for social cost estimation and focus group

meeting for consensus building about total outcomes.

3. Preliminary clinical evaluations

In order to fix the clinical evaluation protocol, we
The
cooperators of the experiments were three people; a male

conducted preliminary clinical evaluations.

with C4 complete spinal cord injury, a female with
with
All cooperator use
We chose “iArm” of Exact
Dynamics Co. Ltd. in Netherlands as the evaluation plat

progressive  myopathy and a  male
Charcot-Marie-Tooth disease.

powered wheelchairs.

form.
The results of the evaluation experiments showed that

the following tasks were possible with the assistive

robotic arms.

»  Pick up the PET bottle from the table and drink
water.

»  Pick up books from the bookshelf on the desk.

»  Pick up a piece of paper from the desk.
> Pick up a remote control box from the floor
The results of Psychosocial Impact of Assistive
Devices Scale (J-PIADS) showed higher average
point ;+1.9 than +1.5 point of eye glass taken by Inoue
et.al?.

From these results, it was suggested that the assistive
robotic arms have potential to improve autonomy and
independent of persons with disabilities, and also improve

psychological effectiveness.

4. Preliminary estimation of social cost

Care givers’ cost is one of the important factor of
social cost related to use the assistive robotic arms. We
tentatively hypothesized that the use of the robotic arms

Based on this

hypothesis, we calculated how much care givers’ cost can

once decrease one hour of care.

bereduced. We emphasize this results are only based on
the desk plan.

The results showed that the use of the robotic arms
reduced ¥606,042 a year if they were used every day.
Where, the number of days of use was 348, the
caregivers’ cost is ¥1,741.5/hour.

If the durable period of the robotic arms is 6 years,
the total convenient cost is ¥3,636,252. In addition, if
we take into account the change of monetary value, it
came to ¥3,304,033, where the social rate reduced was
4% a year.

Some assistive robotic arms cost lower than this
estimation. This result shows some possibility to reduce
the social cost by using them. 'We are planning the more
precise estimation including installation, maintenance and

follow-up costs.

5. Conclusions

This paper described the whole concept of the
cost-benefit evaluation of the assistive robotic arms.
This project is based on the orphan products point of view
that the really useful products for small group must be
supported by society. The result of preliminary study
revealed that the robotic arm had potential to be taken
into account as a orphan product.

This research is supported by the Ministry of Health,
Labor and Welfare.
conducted in this project were approved by IRB and COI
committee of the National Rehabilitation Center for

Persons with Disabilities of Japan.

The experiments that was
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