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1 -1 FEPECRT 2P FEEREOME LML EREOBRIR

Mo 8 P &0, MK/ DR B R 28, IHIESR T D 25 b & 2 W N I E - i ERER
S DEATR BN I 0, B —i M2 LR OTEBRANEIIE S H 5 Wi 7z &3
ACTbDZ NI [1]. M EFEEIE—RICKAET & GEEN TV D, GEIRATIZN
AL TZERMIMNT S Te o o KO I D IMOTRR) LW I EKRTH Y, HEED
Stroke, KA Y FEDApoplexielZFA43 5[1]. BARMICIE, i & L TMNHMmE ~
ERE T I, ML LT 7 v — Al timsg, 77 7%, DEMEERE, Z0
fitt (MEDIRAEEE, EYEVHR%E) X352

HAE, FeOSENCIB CITAERIFI28 75 A 2SI 5 2 F9E L TV 53], SEC K
(TR TH 0, ERNEN IR Y, EREER, MRICRWTEAML L
2o TWD4]. AARIZEIT D MNERETOETRIL, 1950~1960F(IZ/MTF T
v e, EHREEFEHIATWE[E]. LL, M2EFIC X5 TERE, &)t
1RO L LRAETFEDOWER LIZ L - T, I MIC LD THEMET LIZZ &ITk
D, 1965FEZA%E—7 L L, ZORIFIKTLTWD[6]. —FH T, MENLEC
2 HJRKRO Ny FIIMMMAE RS, 200 XEREE, HITEmEIC L= & o T
B, MILEREEIZIEERD215% %2 5D TS, SSIFM#EEREL R DHI2oh,
ZOEIGII LT HMEMICH D, BN EANROEFHESDOND 5B, FIZANITLAIEN
MAEREEICLDNERMLELE RS TEY[7], M EFREEICIDEERIIMET LT
WDHHOD, MIEREFICL Y NENLEE L R DFITHNO—EE4W > TS, fiK
MAFFEEIC K D5 CFE T OEFATIE, il B ERIEIH O  fERE 7125
HIEFS, MEERAE O E LI RENRIEO T E, Fiic RIniEOF 7e Eikx 7e 2
RBZETF HNDH, TOZEIZEIVETICED 7 — AR LT, MM fEE
RITAHBLEINT D Z ENBEINTWA[8]. ZAUXRFFIZATIZIIES 20D
DO, HBBIEZFE LEFT D7 —APNEMNTHZ L E2ERL TV D, M EEEO
BEBRDOZOVKHRIC L D, M E RS2 RIE L 7% O - Rl oA TIX, MK
I B FAE R IR TBIE DS RIE L, BB L 72 5 72 AIERIRDB0%IZDIE Y,
ZD ) BEANTINIE N LA TE RN B &2 & T EE DOREEZ - T2 [9]
CHESINTWD., ZOZ b, MLERERERITEREIEICLY, BVENK
EERTTH2ENLL, HEAEFBICZRREEZRKIZLTNDZ EBaD.
F7o, HBREDOANAIZOWTTH L0, Pk 24 410 H 1 ABED A ARDFRAH



X 1{% 2751 75 5 T AT, AifFICH~28 74 F A (0.22%) B LTEY, 248
FCRERWD L 72> TOB[10]. EHICEHE, ¥BADIE 2048 4F (1K 60 4F) (2
X1 EAEEI-T9913 H ALY, 2060 4 (PR 72 ) (21X 8,674 H NI/ D
bOERAENTWD., Fio, AEFIAR (15~64 %D AH) 1% 2010 4F (Fk
22 1) D 63.8% 7 HIEA AfelF, 2017 4 (ERK 29 ) 121X 60% & &l - 7-1%,
2060 4F (TR 72 4F) 1212 50.9% & 72 2 DIkt L, Eis A0 (65 MLl Eo Af) 1x
2010 4F (OFpk 22 4F) @ 2,948 T A D, HBLO MR K OE RN —7 — LR
INERI N A - 7215 D 2042 45 (ERYE 54 4F) (23,878 H A& —27 2%, =D
BIZ—H LTI C 5. 20720, @il (Gl A A OfA B IZxT 2E5E)
, 2013 4 (PFARR 25 4F) 121X 25.1% T4 AT 1 A% E[FEIY, 50 4% 0 2060 F (°F

A 72 ) 1213 39.9%, B H 2.5 AT 1L AR 65kl B L7 Z ERRGAER TV D
2O XD, BTAENIABED & DT Eib O RIERERDBEDO S D & 72> T
H[11]. ARED & ElmfbstER T2 &, BEIF - MEOSEFIZHE W TIE, ER
BB OBAT O AWV S I E OMEFFNINEEC 72 5 70 EORENRA L 5. @il — A
W70 OERESHITBEMARO 4 FRiERIC L5720, AAXERET 5720 T
ANOAHEML72<L & %@Téﬁiﬂjb:fﬁéka‘é Z LT B[12]. BAEGEE OHEEET
X, FRICBORE N 2ATh7 0t ERRKGITE L 2015 4R £ T2l 40 JKH, 2025
FEFEIZIE 56 JKHIC ﬁ‘éﬁi\ﬁ’(‘“&)é[ﬂ]. F 7z, WAL 22 AR EE O ifn A R AR
DEREEIT1LIR 7691 EMTH Y, AIFEEO 185513 EM 6 2178 @M H LA L
TRY[3], 4% LENT L ENTHSA TS

F 7o, MMIMEEE OFIED e KOEREF 1IN TH 0, BIEH DL  XEmind
THDH[14]. ZDi=w, BMILEREEICOWTIE, mbIcfE > TREKR R S ONCHE

BEIC XD TR REEELNHEM L T ZERTHIENS. &I, EAETH
BOREIZLD L, 65 EOEDOWDHHAED 55, mlnd i 2 i h iz 2
D&, THARHAS ) 2350158 T4y (milnd A7 0049.2%), RimDH DA 73
487 76 T4 (Bl tHar D47.8%) & 72> T H[15]. ZivE CTREZ ONM#IX
FHRNHENRFLE RS> THZALITERER, FEONEREBIZIETLTRY, D7
mEMEIZ L - T, MEMEITSBETETRIMEL T EEZE X bND.

ZO L) ICREICDFEEEAER L TW A ERBEICRE W T, &g o IRk

EFOBNEDR LAY, NELZEBIEDL 2 EIFREEELRRELE 2> TS,



UNEY T — g VEEmE OB ES IR 5 BN, EEAEEMERFD2 % 3
ARGEI6] & LT HABEZIT-> T D, IO L 9 ety s o, U Ae Y 75—
VavORETERENIRAEEETHY, 2P RELPFFATFELN TN S.

1 -2 RKOEEECKRHRIVANEYT—Tay

M EREFED U AU 7 — a2 IR, 28 e 7 —2a v, B
HU NV TFT—v gy, MU ANEV T —v gy, BRMUAEBEYT— 3 (2
Kl sd (Fig. 1-1).

SMEI U B Y T — g VIIFEEE ~TEER2, 3BT E D AR P LITI
FEhisnsd. HANL, FHEIBER, N> FEURERRH ORME, BEREMGRED FRIA L
70, FERE B BOEMEE R T DV A T a VERY - EANREE LD
[18].

W, FHEEY ANE ) T —3 3 0%, 2000 (CFRRL2) 4EOZHRHRENL E TRE A
Bkl & LCEIEM U B Y 7 —3 g URRABRE 2 BTER SAU[19], T OFBA HL
ELTZUANEYT—a M TbnTns . ABEHIRIZ180H LIN L RE S, H
WATEEE) (LLF, ADL) omkE, B-X 0 oBhik, FEHEIRL8], F7-HT0H
S[20] BAEIE 72D, Fio, EHEMI Y N Y T — g URBUEE O L LT,
SMEREER & O, ABEY— B AOEMN b, EEASTHRICBITT 272D OEE
TTH—ERELOHEENEE THDH & I TWVH[18].

Z LT, #HEFHLEDO U Y T— a U 2onTIE, A, H 25V IixEE
UABY T —a UBRET LIERICE S, ERGITIEEOMR e L, xt5RE
DIFFESGINC I 0 #7225, BIE, EED L MR QAR AIE OB EN
e s,

E BT, BV - BHEH Y Y T = g VT EICERER, HERFEILIEED U o
BV T =g VI EICTERREE T ER SN Z L LD,

PAEE, MMM R ERAEZ ICADLCA TS AN L7238 28, Wbe 2 1RBetgIPA L 2
LU RLITARD, BEAMEOK TZ25ERITZENMELE 2> TWD[21]. FHS
X, EHEHY Y T —2 g UHRBNOEEIRFELTZED S B, 70.6% D& ICADL
KTFRROONTZEHRE L TWDH[22]. £z, BilE, EETH OO —E A%
ZUF TN D485 DEET DEILIZOWT, ZORZFE L L 25, BFi#%3» A



DNIZENLZ TR T DR E o7z LA L TWAH[23]. 207, IBFEEEZIZITA
B 1 U7z S IR RECADLBE VIR T %2 TBA L, fEEAETR~OMIE % X5 T2 D
EHR YN T =2 a VR THD. MEEFTIRET A KT A 22009125 T
b, BHEMY BV 77— a VR THROMIMEREE IS LT, i), 7, B17
RN ELHERF - M ESEDLZENEIDOLNTEY, ZOODIZFHY NEY 7 —
arNRIAEY T —va s, Hillk) N Y T =2 g X OWNWT ORI E BE
THIENHERINTWD[24]. & 51T, IT#EE ANRESEECHEPT - B U e Y
T—va AZBWTE, APTIEEE < IBFTE#Z 63, HOHEICK TS U e
F—a s, BEMET YA T —2a VINEEZMIIL, B OEREIZR Y N
BUTF—va EEMR LTV H[25)].

INHDOZ EnD, BBE3s Atk E TOMBITIADLIZZLBE U W Th
B0, FEMEOSEFRR ) ALY T — a VOERBRD STV D.



ZEREO R

o B BF 4

3

N

s

1~ 285 H] s ‘ 1~ 285 R @0

T A R - € )
HEMNAENTF—ia iR TRE

5 | mm pam. AEzARmIER
R e——

IERGR I WRR

At

EHR

L

i Er B RE HE nE HE-SE

ADL mE mE HHE-mE

EEREE BE BE BE-#E-nL

QoL - - #E-RE

HE EHsE-B2 | EPHUNICEIBBERE -ADLE | UnERBROALZLT. ERECETEESIRD
AUz E i 4 FLTFIO—FILEEEFREOHEF AL, 8
BERERROD SEFEQEL THEEOER. coLoE E
F

(BEMEF) BARUNEYT—LaviEk-BRBEIBREYNEUT—LavEROT SV THF U1 (Figi)
FYBEFBEEARBRICEVTER

Figl-1 UNEUTF—arokslisi



1 -3 HEEBTHOIANEYT—var tEEZBITHOERICONT

AR O X D IZIRBEEAZITIE, ADLXHTRESIDIR T2 72 LT 0 E N ) Z &N
ML 72> TWD. F7o, ITFITRIRIRREICERE - LR T, M2 Lok
FHaR L TAERERICED Z LN RE D THH[26]. £Dw, BEEENHEBIC
HEREICHEIC LT EEZED Z EIIRETH L Z 23 <, ABEHFICERS LY
RESRESCPADL, HMTRENI 2 IE D LTEEEAIE Z XS5 72O, IBBEEO Y e 7
—a NIEFICEETH D, I, BB OAETEOFE - RO D
if%%%ﬁ@%%ﬁi%ﬂ@,%mﬁ%@:éﬁ@w:&,b%%%m@%ﬂﬁ
ATEOFTOEENT =—2 3 VEBOL, ETRREDOM EOT-DICE L LiAd %
THZENEETHD EBRTWDHR7]. EHITIE, LI b0 2B&HE L 0
REDDIZ L, ETIXZ oTED 21795 2 &, AIEZER OILRRAETE O'E (Quality
of Life) DA LIZEE T ENRMETHD EHLIBRITNDH[27]. DX I,
BEEHED U AEY T =39 OHMNIZILIZ D203, £ TI00FBEEED RT3
UL 9, BER L CIEBRAIEZIED Z EBPMETH Y, TOTH DTN

WZEE LR D.

X512, ZOIRBEEZ ORI OWTOLATRE, EEBITH[28][29]D1Fh, 4
GG EIFHI[30], TEEXREAMBL R EEHENTRELHDH. £, 1EER
ITHIORFFINZ OWTIE, ey A0 L E TORN R STV AH[28]08, A5
[ZIBWTIRSEATHIZE[23][29] X OF, IR I 3 THRER - IBFTE &S 3 » AL
NOEF R AEY T —2a UDNEAIITNDH[25]Z Lo b, IBEEERD HIR
Bt 3 » Atk COMMATEERITH & E&R L.

1 -4 HEEBITHOIANAEYT—va U iHMEOBIR L RE

EEBITHDO I AT T —2 a3 BT, L VBEOEWRNERA R B A21T 5
72U, x5 ORBRE BT OB TOAETER S, REEE# O AEICH T 5 H
HAETE ORENRILZ FOREIC RN - BEF L, TOFRICKE SN ETIEEZITH 2 L3
FL %, L LBRIZEWTIE, TEEBITIICRHME L2l Tk e <, ok
L ORI ST b, £, AECIFENRIL ORI, — A EN
HIREG 2N W BTV D Z ENE W [32][33]. L LARR S, ZHALIIRRERHE
15> HWEH U 72 FBIAE BIZ S WGl T 2 728, IEMEZRITE MM D/l



REMED D 0, WUIZRHEZEZ LIS WORBIRTh 5. £z, FHMAE R RS DX
WRRBRICELA SNDHA LD H[34]. & DIT, MIMEREEROBEHMEIL, &7
A b OBIEREM AN N T DI T D 28, FEEBATH O FHm B BRE BT I3 B
N, BEERIIIBECIHMEEZIT) Z& &0 d. T, BREFZITETIERA RO
DRINIRVKRE O AT, HIkcH I 5 AHAEREOREZIEET Z2LER’S 5.
AR OBIERHMlIIE T B2 SBRRED FTEiND 2 L TRIIITZ DD, Bt
RIZETZERA MR ETOXMNGEEEICHM L, BIEHMEIT > 2 LIFEHFEN TR,
HECOBIETMEZ T T D 2 LIRS TRV, LEB->T, FECHEEE V-T2
BRDEETIZEN TS, XI5E OBEIECTREENR L Z E RIS T & 2 FENL
HCTHD.

1 -5 [ REESOSEEEHE

FRIEB OREIL, HIREEE & BIES 2 BARMICW < OO S IKE# 2 515 T,
Z DOIEEOFES— MY 720 OB, RS ORI AT 9 D Th H[35]. —77,
HHRESRIIHAEH BN TEL L= F—HEELZHET 2 b D[35]TH
D, ARFRICB O TUIHRIEENCE R 2 Y Ti i 2 a3 5.

HIRIEE O HIECIE, HIRAEENC S 2 B RAIER6], AEGHMEEFHT
K DEMERHANE, 1TERCERIEZR ENZ T 6 5[37]. ERIMEICIE, S IRIEERHMN
7% (Physical Activity Assessment Scale: PAAS) [36]23& % 723, H i AE1E 72 & OIKGRE
O IRIEEIRIm 1358 LTy, £72, Physical Activity Scale for the Elderly
(PASE) H AGERR[37]1%, FHEH HICKF2 EDIRBEDIFER N EENTVDHR, R
(30 EERRFHIIINEETH 5.

ZOM, ZHETIZENIMIBNT, WOTHLEZTYH, M OXMNREEITARE )N
TRy, Bk IR ARREHAIEIN OWFFERFE T TE TV 5.

ZOFHAEEE UL, ETERK (V=7 7 70) 5HIIRZRT 6 s, 2,
HIRI PO Y 2 EETDHZ LIS RY, FHIBGITCRE A RET 2 2 & 72 <G
MTELHFETHD. B GREERFHIEN OBFERTIE, £3 8 F OEEITE 4
AT AFEL LT, FEHICMEEY Y 2R M TEBEOHNZ1T
ActiGraph BRI, FrICGRE, ERRREICBIT A2 A ML X, Gimkic kb
OTHERE AR T 2336 KIE T A R OIRK R, MEROHENN, AKFMEIROE, HHEIR R



WRIEMERE(SAS) T DML & Vo 72l VD BT E 72[38-40]. LrL72RN b,
KRFEITARENTET L TODIMRA TWEDOEN LGHT 5 Z LN TEF,
SENEROJENE, BAAL 72 & DB, R OHATHECH TR O RITTE v v

IHELH Y, VNV T—Ta WIS EIT AISHO DI, i - i
MrRENRLEEND.

— 77, XBHEORTRCRBRE, M e IR E ' 2 B0 1T, TEEHP Rk
THART D E Voo HEEBRESNTEY, b N OIFBINECITENEIE O RN~
DENMENHER S TVWB[41-42]. LUy S, 26 FEITEBIC OV TR TE
STWDD, Lo TWDH, BTWDN] BEOHELNTET, InNEUT—v
9 UREIZBWCIEMBNTRVWIE S & 5. £, (KA OBIEA S L FH
IRIE A FHIITE 2 FIES, KEETICY ¥4 v 20 1, BT H O KBRS
AEEEFL, fHEARBITET ML 0 BRIECBITHRE 2 T4 5 FIE L IRE
STV DH[43-45]%, T —Z T EMECTH D56 H %<, E o mg B 7 B 7
EHMECHA TR DR R Z RIFFC TE W E WS ER S 5.

— 0, AHBIEFEINE CHMLEFREEE L ZLMRAZXSRE LT, K KR - T
BRICHNEEE « v A mkoY, BRED 2—b, Ny T U —F2NKLI/NMIOE
o=y FEEE L, 072 BB ORI 1A TIR W O BT 2 S AT
BT =T 7TV AT AORFEEIT > CTET[46-49]. X HIZ, ZDB T EXI5
FOHEBEIC~—D—Z2 W0 T, ©F 4D A 12X DERFEHZTT S Z & TR
FEEE 2R3 5 & 38T, AP AR EE 2R e LU ) T — g VR
HATRICB T 288 - [HEEHIZIT, U7 TV AT LEHWZY e T
— 3 VRO MEE FEFE L T X 7-[46-47, 50-53].

AR IS, FEAL, BAL OB E AT ORI, BAATHIZ T T EH,
AT, R, RER, THR, BEBHEIAE &\ o 75hill 72 RS DR % B AR IR
DY THRIHTEDLEWVWIRBAERL TS, TD), UNEYT— 302
BT 2 AT B AR I BT DIEECHTT O O % & BRI RN 5
IZTH, EFWICHENRTETHLEBEZLND. L LD, EEBITHIOM
M P HEF R 5 FHIRC, XI5 O B EICB 1T Dkt 7 & RFHi X Thiu T
IRWDNBARTH 5.



1 -6 KLEREEEOEBORHHE
EHokiK Tho MEREAA 21 TIE, [5RE - 4%, [HIKEE) - E#5)), [k

- ZZADEEFES Y ) ERTY TR EFREE L CRRE N, BRI B
MR EINTWDH[B4]. HFEHITLHAADI L, MIERE 2 & ORMIELN—
Ul mmEIcl o T, MR - BF - EENI O ORFEHERICEE R ER TH
C RENC X D BERERERE - B X0 LW EER AW B Y 5121E, IEEIAR
EAEDIENRL, UANAE Y T—2 a3 AZBWTUEH b D itk s FEREZERMEL T
L - B Z2 DR Tk, IEFENCBIMLTH 5 5 KO IT@E T RiTEe b n
[55].

D EMFERR, ANHICHIRNKEEE (ERY X LK) b0, MR —FE, &L
W, RIREALZ: E, EERY A 7O HME L7 DEKRY X LA R R HIE L
TW5. & hOEREICIEIER I FARE A2 323, BIREBREIC ES L, 715
AN THREME AR HEY AR5 5[56]. £7-, KIRY XLDEH LK)
2L LT, REBBILITEDLRETHONITHIZY, g% &0, (KR EH 2T
5 E91ERIT, o, TELHETHAIWE ZATITEIT S Z & 227 WA [67].
DT, ERY AL ESIZET 28R BIE, EERY XLAOBKD A VY ZHERs
M B3 5720121E, —ICET Ix & 1~2 BRILLE, B (RRizaid) (CH
TZHTHIEDRMELREINTHS[B8]. £ LT, IWARIE, AUNTVOHLA
HEIE, RY RAZES 720K 912, D ofRIEZ K& < WMEHT 2 & 5 12/78) L HE
IRTH5Z&THY, TR THRIRDRHELND & LTV AH[58].

Jid 87 PR 2 L B IR, M RTEEN A Rt S E 2 2 S IXREECh 255
2\, EATARERIGEN B AHIPR SN TV DS LTI, RFICAERIZE > THEZ
SRR EZ Y T OER 2 RS 2 e NRETEEE I BN,

it}

oo m RF OB

J

C

\

1-7 AFFEOHH

I & PR 23V T, IRBEE AT HIBFEEE, S HICITBEi% 3 » A 1R
FERATH 2T T, IREIEAHMERE - M B35 2 N EERFRE L 72 H[59]. ki
EREELL, SMTEER EOBRBIES HEAEIE~ORLZ)N D, IEE~MIIREZIC
TEEBNEEFA R EMNC /2> T LEV, ZHIC LY HIRIFEIENME T L, B0
THHEHEL, SORIEHHFAONHNEHS EVWIBRRELIELT D2 L HEZWN
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[60]. & 7-HARIEBEIOR TSR TREEIC L o THREIDRAE LI-HAITE, BTt
72 EIC XD HIRHHERIIN A, EEA~ORMGIC L2 ABHFEHE Y, ZRAYHE
FEGEECRE T DV ORK L2 5[61]. 6> T, UNEUT— 3 28BN TIHE,
ABE - R B EITY 22X b HAAD I &, S HITITIBRH% OEE
BATHNC B 2 HIRIEB O T 2B < 2 ERIERICEERPE L 7o T D.

ERRD KD R EAT O T2, BB O F IRTEEI A TIRBE D 2 & IR
R U, 723 AT o TR O L b Rl - BB D 2 ENKETH D, BIEIT,
A &8 o CRIZIC L 2 EMAMRHEEIIA AV 6D 2 N, 2R ORHET
VBB GO e TEE S 2 5[62]. Fro, HE LIS OHENICKT
D RIGHE OB EE, BVHIHEIHEIPH RN T HE72 Life-Space Assessment (UL T, LSA)
[6311%, fEANDAETEDZERPZRIAN VIR B8 %7 i+ 2 fRiZE[64] TH Y, %t
LEOENR 1 7 AORBEAEICKT HIERNAEET 2 ECAHRFETHD
[63-65]. LinL722Ah, Zbiddh< ETHE - MBZICL M THY, REHD
AR ELR SN HALH DH[34]. £, FRCESBITHICE T 23HmIL,
IR NOHDENRWKEE OB ELOMIIC ST D B EATEORE L R T
HUENGH L. H6- T, ARRO X 9 7 EERRHE & 0T, M8E O B EAERICE
WTE BN EBEAEROT OIRIEZ T T X 2 FIEPRLEARTR EBZDBND.

HFREB O E SRl FiE & LTE, BEGEHB6]X° ActiGraph [67-68] & Vo 7= 75k
DHDHMN, BESENTNDINENEWVSTIFRLELN2W0, MIREDYE
KGN ZFHET 5 ETIEAR 0 Th b, —F, BB - TIREDOMHTIZ OV T,
BN EARATIGE PR O RHB9] & W - T GEIC K D FENH D08, T 613 GEHAEREE
WIRESND T2, RERFEORHEAEOFMICITE S 2. £, EFEEE Y
TR % 2 S RIS BN G & A 7 2 00 BRFE[70-72] 0 & fhin 7 M N fibd 1, 7 e 5
OENERHI[69,73] 357 LIV TV D 23, BB TIRIEZ FIIRFIC A D 2 &3 T
ERVHLOR, FONDINTT —Z DMEMETH D L V- Z <, FITETR
ITHNZ 31T 2 I & 5 5 3 O BEZEAL-PATIRRE 2, SRS IR rTRE 72 T
EITHENL SV TV RV O BBURTH 2.

—HEEOIX, SlE OIESEREC ) N U T —2 g UOIRFHIiZ B & L,
R« KSR - FRROBEBOE SNSRI 2 AR EFHHIT 5 2 & T, Bz, #
fr, T, AL - FFEE, SIALE W o T BEAEIRICR T 2 REMRB ORI 21T 5 LIk
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(Z, BITHICIR ST O A AL O RS0 1 A TR WE OB T E & 68 120 A

BEZe 7 =7 7 7 NVHIRIEENEHI S AT & (LT, RV AT 4) ORREEIT, ©F
7 & ORIRFFHI « b, AR 23 T ARV CTHEBIfR % 0.95 DL & W
I FEMNTHEL 9 DEREY - BATHELFHANG FE 23Rl S 4172 [46-47, 50-53].

& ZCAMIRIE, MIEREER O B WATE TIZI 0 2 B8N, L OREH RIS
RaELH RGO E &G T IEEZFTICRET S, £, ZROHEEEZHVTA
e 2s 5 iBBEth 3 7 A OIEERBATIO MM B & %t 512, E R E RGBT
EiTolo. &5, BEICTEE#EIHOEMEATHECH 0, HITIRRE & O BSE 2 T
Db LSA DORBFFHli 21TV, AR AT AT L 2 HIRTEEIREAMGRE F & oM %
RRGE L, fEERBATHNCIS T 2 0 7= Ao lE B A1k & L CORREE FERE L 7= D TH
HTD.
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2-1 U7 I3 7NHEEHHAUT AT LOBE

Fig. 2-1 IIART AT LOMMETHSH. KT AT AL, Keg - KR - THRZALZN
Y=y NEEET L LT, ENENORKIR M O E ) 7 0O A FE A F
L., INOHELZDOBELRRD T LT, iﬁ-@&-ﬂ&@%%ﬂ%ﬁﬂ%?%é
(E7>, B B U TIRRE, SMTHEZRD L Z L BARETH D.
o=y FANIZIE 3 EINEE >4 (LSM303DLH ST, Microelectronics)
i~ ¥ A 2 ¥ (ITG-3200, InvenSense) , Bluetooth % FV 7= MEHRE D = — /L
(ZEAL-C02, ADC Technology) , #HHIT— % Z {473 272D micro SD B — R
(SDXC #1— F#Fx<), 7Nv 7 U — (LI-348SP, S.T.L.JAPAN, 480mAh) , i -
Cx AN BEoNTT =X LN ENINEE - AEEICERT 57200
CPU (dsPIC33F, Microchip Technology) % #£#{L T\ % (Fig.2-2, Table.2-1) .
YYo=y hOKRKE Z(IHE4L mm, 51 mm, &S 145 mm, EHE289 THD.
NENLROJENL 78 & OFF LRI £ o CRONTEAEEZHEH L, SITHiEyy
A Y nLELNAEEERTS.

AerVra=y NI, HEHAT7 7V r—va Y7 e A =)L LIzA~w— |
TxRET Ly MW A U T A VFHIT 6 e, A7 T A UEHAIT 11 FEH
FHUNATRECH D, A v T A VEHARRII IR LT A~ — 7 3 0¥ T Ly
RN BIEA T — 2 ko TWATD, Erotha=y MEAOREINBE Tfrbh .
—J7, A7 T A RN, KER, THRAOK o=y FOERE A
%, 3 o0k Ya=y b/ RTRIZLT 90 EHIS 5. FHAR T#, JE
FE Y OE ST O S 90 FEHIT IRFOMEE O KMEZ R L, 3 2D
vha=y hORBETT . FEINKT Lk, M7 e 7T A CABETA
FEORN, REOHG, FEEBITIEREDORREAEIT .

R AT B2 AW TEHZAT 512X, A 74 VBT 2=y FOEREZ A
nictk, 774 VRRIEFEINC L DR AT o0, oAy — (R
799, FEH - 48g9) ZHWTHSRE O, KR, TRIcZhEhtr 2=y

BRET DL, FHAKR TR, BV BRAX =2 HBENBIT. AT A URHTIE
T =2 IFA~— b 7+ b LLIFF T Ly MRICOBREINDN, 774
VERIENTENOE Y=y PO micro SD I — Kb T —X2 2B L, fi#
Wi PC THRMT 24T 5 BN H 5.
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Sensor unit holder

Smart phone
(41x51x14.5 mm, 28 g) or Tablet PC

® Accelerometer (3 axes)/Static posture

® Gyro-sensor (3 axes)/Dynamic posture

® Transmitter (Bluetooth, Ver. 2, Class 2)

® Memory (micro SD card)

® CPU, AD converter (10 bit, 25 Hz)

® Battery (3.7 V, 480 mAh)/Real time
recording: 6 h, off-line recording: 11 h

Fig. 2-1 Outline of wearable gait monitoring system
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Fig. 2-2 Circuit board in sensor unit and part placement
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Table. 2-1

The datasheet of the used sensor

(a) Accelerometer, (b) Gyroscope sensor

(@) JNEEEE Y LSM303DLH ST Microelectronics #1-H4

Electrical Characteristics

Parameter Conditions Min Typical Max Unit
GYRO SENSITIVITY
Full-Scale Range FS_SEL=3 +2000 deg/s
Gyro ADC Word Length 16 Blts
Sensitivity Scale Factor FS_SEL=3 14.375 LSB/(deg/s)
Sensitivity Scale Factor Tolerance 25°C -6 +6 %
Sensitivity Scale Factor Variation Over +10 %
Temperature
Nonlinearity Best fit straight line; 25°C 0.2 %
Cross-Axis Sensitivity 2 %
GYRO ZERO-RATE OUTPUT (ZRO)
Initial ZRO Tolerance +40 degls
ZRO Variation Over Temperature -40°C to +85°C +40 deg/s
Power-Supply Sensitivity (1-10Hz) Sine wave, 100mVpp; VDD=2.2V 0.2 deg/s
Power-Supply Sensitivity (10 - 250Hz) Sine wave, 100mVpp; VDD=2.2V 0.2 deg/s
Power-Supply Sensitivity (250Hz - 100kHz) ~ |Sine wave, 100mVpp; VDD=2.2V 4 deg/s
Linear Acceleration Sensitivity Static 0.1 deg/sly
GYRO NOISE PERFORMANCE FS_SEL=3
Total RMS noise 100Hz LPF (DLPFCFG=2) 0.38 deg/s-rms
Rate Noise Spectral Density At 10Hz 0.03 deg/sy Hz
GYRO MECHANICAL FREQUENCIES
X-Axis 30 33 36 kHz
Y-Axis 27 30 33 kHz
Z-Axis 24 27 30 kHz
Frequency Separation Between any two axes 17
GYRO START-UP TIME DLPFCFG=0
ZRO Settling to +1%s of Final 50 ms
VDD POWER SUPPLY
Operating Voltage Range 2.1 3.6 vV
Power-Supply Ramp Rate Monotonic ramp. Ramp rate
is 10% to 90% of the final 0 5 ms
value (see Figure in Section 4.4)
Normal Operating Current 6.5 mA
Sleep Mode Current 5 uA
VLOGIC REFERENCE VOLTAGE
Voltage Range VLQGIC must be <VDD at 171 VDD v
all times
Monotonic ramp. Ramp rate
VLOGIC Ramp Rate is 10% to 90% of the final 1 ms
value (see Figure in Section 4.4)
Normal Operating Current 100 uA

17
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(b) YxA wmkrH :ITG-3200 InvenSense -5

Mechanical Characteristics

Parameter Conditions Min | Typical Max Unit

FS bit set to 00 +2.0
Linear acceleration measurement range FS bit set to 01 +4.0 g
FS bit set to 11 8.0

FS bit set to 00

12 bt representation

Linear acceleration sensitivity ES l?:tt fee;rlzgitation 18 2 2.2 mg/digit

FS bit set to 11
12 it representation

0.9 1 11

3.5 3.9 4.3

Mechanical characteristics (continued)

Parameter Conditions Min | Typical Max Unit

Linear acceleration sensitivity

FS bit set to 00 +0.01 %I/°C

change vs. temperature
Linear acceleration typical S bit set 10 00 20 mg
zero-g level offset accuracy
Linear acceleration zero-g level Max delta from 25 °C 01 mg°C
change vs temperature
Acceleration noise density FS bit set to 00 218 gl Hz
Linear acceleration self-test FS bitset to 00 X axs S0 LSH

ot ch FS bit set to 00 Y axis -300 LSh
OUIpt change FS hit set to 00 Z axis 350 LSh
Electrical characteristics
Parameter Conditions Min | Typical Max Unit
Supply voltage 2.5 3.3 V
Accelerometer module power supply for 1/0 18 Vv
Current consumption in normal mode 0.83 mA
Current consumption in powerdown mode T=25°C 3 uA
Operating temperature range -30 +85 °C
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2 -2 EB--FEEFNT 0TI LTONT

A ENTZT =2 IO T, A~— F 7 4 VEOFRIRRIC I D UEFRETH
D, TOBRMHTPCIZEDLND. ZDKk, BMOAEFERNAFHIND. #HikFix
3R Y O E S (DC~0.5 H)IZ LV, LB H Iy vy A nk
A ORFEFEIC LY, B - BEET RS D M B & R T 5 [47-48,
51-53]. 723, Fig.2-3 IZARV AT AT 21T Y AEDTEFR &2 /R LT,

W, 1T AR A VT, BT, KN« 50, AL, BML, SEALISHBIT 5.
ZOHBIT T X A% Fig. 2-4 1Zox Uiz, £77, Fig. 2-5 13IEE > U AOMET
by, BAR e U, ERREEHERIORRICESE, SREHICRIT 5 K8 % )
THET.

—77, TR ONWTIE, TEREEAEZMICKY, —MTEEICRT 5
PERNLH P OB THENGFHFRECTH Y, FDOJEE Fig. 2-6 IR 7. BRIIC
1%, FHREAENRKMIZ/R 2D & & 2 (Heel contact) & L, KBRS /Ml
(2725 & & A BEEEH (Heel off) & L, ZOFEOME L THE X BENRREL & H
L, TOMOKETE L Z Lick v EEERDS.

WIS, BRUT 7 a7 T MK 0RO ERIL GBI LT L LTE LD LR,
T =X DORERNAREL 72> TV D, IEEh D LT IX, BATHOBEICER LI VT

(BLF, NEBh AT (BRITREAT) ) STRBINEICER Lo s (LUF, TTEEh
T (EEME) 1) O ol TERIS LS. Fig. 2-7 IR L7ziREh I LT (1T
fiEtT) 1%, BFEEAT O BRICFHIiOEE L L THW OB TEMED R IR L
T, FEMARTRE R 2 R L2 b O TH D, ik, EIOFEICR LT, &7
BT DA EOFEM R AL &, IRBA - R BAET O n] BSOS AT MR A G
R LD LY KT T 7 E2R U BRIZIE, LT ORBIEICOWTHE
ZITHo T\ 5.

(@ I NEUT—ra BT 2T OB, ADL IZH 1T 2 AT IKEE
iR T N, U YT =g VERUWH ADL FOBITIZHONT, 1K
e KR - BRBAEN - TR B K O TR EE O & H 5 O SR I OFEYE(R 22 S.D.
ERRTD.

(b) BATEMEDOFEM R R & 3~ <, SEAEE LR RT D LI, HE
W%z LATREMEICOY HL, 20 O FEE & EEF2ES.D 2R RT 5.
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Iz, Fig. 2-8 OIEE LT (GHEME) X, FICEEREFMmcHEATE5 L9,
IEENNRICET 2T RERZ R L2 b DO TH D, ZHUTIRELOITEI T U 400k
ES, HIHIGO ML R T 7 2R Uiz, BARRIZIE, LR ORI DN T
B - BRMPHBEL 2o TWNVD.

(1) BHEIZRB T DM 0GB 2 fGl<, ATEY T U A R OEREE, )
BITHRESLH R TR T 5.

(2) BBt b & DTGB OMERF - 1 AR~ <, HEEIE 0Lz &I
(ZIBBR L2 R R T D

— 07, WEEHINT DO—EIZARA L FEBEZIRADAR—AERITHZLIZLY, &
T A RV L T2 NERSOR R« TR AR 2 72 OIS 2 fodk T REIC L=, 1K
ST VT, WRBED /XY a9 — 2 TR R 2 VTR ATREIC L,
HMRERNRCFERE, BT EA NE, UAEU 7 — g VEREOFHRINHE % rEEIC
L7z.

7%, Fig. 2-9 1IARMNT 7' 0 7T DXV IRIFESNDGT —F D—H K OT —F 7
=<y FTHD.
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(=) (+) - Trunk frontal angle

0
0. - Trunk sagittal angle
04 - Thigh angle

0

a  Shank angle

O\ - Knee angle

1
1
|
]
|
|
|
1
|

(+) =]

Fig. 2-3 Definitions of each angle change in wearable posture & gait monitoring system
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Calculation of angle to the gravitational direction 6, 6, and 6,
using X-axis and Y-axis output of accelerometer (DC~0.5Hz)

A 4

( Detection of Gth,top - eth,bottum 'Tth,top thh,buttom ) i (a) eth,top
1 (o)) Y
1 [}
1 o
1 - O
In figure(a), ! SSEN
ch,top - ch,bottom > 40 deg : g 0
Yes & |Tth,top 'Tth,bottom| >08s : v {h,bottom
' Over 0.8s
(Standing up or Sitting down ) b -
e
[}
v (b)
' 91h,top1 9th,top2
In figure(b), ! /r \ fo
Ortopt = Oitpotiomt > D AT & Gy 1opp = Oty porioms > 5 dEY ! S
Yes & |Tth‘top1 'Tth,bottomll >2s& |Tth,t0p2 'Tth,bottomll >2 : —
. Ot e 2
. th, om ] o
Walking ' P
1
[}
1

60<6,<180 or
-180<6,<-70 and 0< 6y, <180

Yesl
Sitting at rest

-90<6,<0
& 45< 0, <180

0<6,<60
& 45< 6, <180
Yes

(Sitting during activity)

Fig.2-4 Algorithm of posture discrimination
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Walking Standing . Standing up/Sitting down

Sitting with activity Sitting at rest . Lving

S tart Tinle F illiSh

Fig. 2-5 Definition of active scene in wearable posture & gait monitoring system
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Heel off

Heel contact
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Fig. 2-6 Analysis method of walking speed
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Fig.2-7 Medical record of activity, showing gait analysis
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AOF=4ID
SHAERE
sHAA
l e =
W %, S ‘\l’f
1 2013 12 9
162105 0 -1.01 -0.02 .04 1.53 -0.28 0.63
162105 4 -1.01 -0.02 0.04 1.74 -0.14 0.56
162105 8 -1 -0.03 0.04 1.6 -0.35 0.7
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STBIFZ (85 5 74
a) Measurement data which are saved in a micro SD card attached in sensor unit
T7AILA h5
activescene.csv M |EsERTE
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HC.csv HCRA3 Y (RS AE | KEAE TEEARE BESAE
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b) The files which are made by analysis program

Fig.2-9 The files which are made by wearable posture & gait monitoring system
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3-1 HBHM

3-1-1 BEABETCRIIEZEEGOEETM

ZITIE, AVAT L EMWEEEBATHIOMILEREESR O, RFitkO%E - g
O E BN T EE BT CIRET S, £, AR HBREE 3 » A OEEBITH
DOIRIMEEEZ 2 KR, R AT LEHWRES - IF8 O E & T 21TV, 1£%F
BATHINC B D iR 8 ik & L Coaott2 EET 52 L2 HIGE L.

3 -1 -2 Life-Space Assessment & @ RIEFHLESR N & 5 E B IKIEE)
A
2T, KV AT A& HIRIEE OB - 2 E BRI 2 W T, (EEBAT
B DM M B BEEH O E RO F RGBT 21T - 7. 72, BEICTEThELFH O & M)
P CH D, SMTIRIE L OBER TS D LSA ORIFFHI 21TV, K AT L
(2 XD S ARTEE RIS SR & OB 2 T U, IBETHTER DX R E O S RGBT
ZiTH 2 HANE LT

3-2 Xt

2009 4 5 4 ~2010 4F 3 Ao idmmbe (A - focieamilbe) Mg ) ~e'l
T — a3 VIRBRIZ ABER ORI FEEE 150 4 0 9 B, BEIBBEARE L TEY [H
BENEONT 134 %455 L Lz (Table. 3-1). HEAER FIZB T2 EBEEOER
FHlE, BRSE 134D L, BTRMBL L Tho7- Case 1 < 124 %
KGeL Lic. WiRlX, B84, &tk44, FHERIT 67.7+101 % Th - 7-.

WIZ, LSA & DORIKFEERFHC X 5 E BRI IRIEERHGIL, SX%E 13405
L, EFEWRBE AR Case 7 ZR< 12 &2 xt5: L Lz, WiRlx, B84,
M 4 4, FEIAFERG 68.729.4 i CThH o 7.

i, AMFZEIT LB mERE A EZ RSO LG T, RTOMNREITHY, 17+
—AL Rartvy bEGIEZRICIER L. ZRBRE T, FHINC L0 ZERREOH
MR TELZ L L, FHTII AR OTEERNCHFI N 2N 2 L 2@ L, HEG@ Y
BT T LR L7, B 7 R MEEHII2 = v R 2255 L2 RIEEHIEEETIC A
JERET, MRENLEGBEY (BT 5 X9 ICEE L.
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Table. 3-1 Subject details

The period from the

Subject Age  Gender Diagnosis Par:;:jy;ed j&ﬁ;gﬁ:}n Gait level onset qf a disegse to
leaving hospital
Casel 68 Male Cerebral infarction Right aphasia, apraxia care 156
Case2 76 Male Cerebral embolism Left none Independence 91
Case3 65 Male Cerebral infarction Left none Independence 95
Case4 79 Female Cerebral infarction Left none Independence 94
Caseb 69 Male Cerebral infarction Right none Independence 148
Case6 45 Male Cerebral bleeding Left agnosia monitoring 228
Case7 56 Male Multiple cerebral infarction perkinsonism none Independence 192
Case8 72 Male Cerebral bleeding Left agnosia Independence 114
Case9 79 Female Cerebral infarction Left agnosia Independence 155
Casel0 65 Male Subarachnoid hemorrhage Both none Independence 36
Casell 61 Male Hypertensive intracerebral hemorrhage Left none Independence 136
Casel2 70 Female Subarachnoid hemorrhage Left agnosia Independence 152
Casel3 75 Female Cerebral infarction Right none Independence 158
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3-3 FHE

TEEBATHICER T D, SRE O RIEBFHA - I EIC OV T TITRT. K
AT DTOFHM O LSA OFHIIC W TIE, ABRHICERNT 1\, BFE&ICH
T 4R GRBRER, 1BBE 1 » H1&, 1BFt 2 » H1&, 1BFE 3 » H12) Ot 5 [MIE i
L7z, 7238, ABEHOFHANZIRFEAT 1 EMLIN, IBFEEZITREE A 226 2 @EHUN
(CEHI A SR LT, E 7, IBREROFHIN, x50 B OB IRIEELRAE A E T
D10, R —EAEOIEFIH B ICER L. 728, Fig. 3-113%5# 0
HEICRT L3RR TH 5.

ERCEHRI O ERERFRTAT IOV T, FIR R Tl e S BA L, 1 oz
BRGET 2 Wi 03B o T2 I [74] & L C, PR 9 RE~11 e D 2 FFf] & L7z, Z OFRFfH
BV TR E2NE, £ OBROITECHERIZ S RERPEL L2 H[15]L %
2 HIDHTD, REFRIEICIRT 5 E RIS RIETEINIL, t8E OIFEIE DS
INEYTF—a e E T 5 BT, IEFICAHRBIRICRL EEZILND. T2,
ABEHIEA T V2 — A NEREN, —EOEIRY XLNER I TWD N, IBFEH
IRV a— NV EACHEKT 52 L2k D 7280, iBFEE% OTREMEICITR X 7
WELDZENEESND. TOEKRTH, ABEHH» 6IRBEHE £ CR—ReH OTE
BRREZ RIS 5 2 & 1E, IGF DOV AU F—2 a3 UROAESHEZ1T O ECTHHA
ERICRDEEBEZOND. —F, TOXIRTRETDHZLIZED, MGHFDH
AN KT 2 AHEA B/NRICE D, fker7eq il 2 EB 45 Z L BB TH 5. U
FOBENG, A ERROFHIRHEIC TE R ZREHA - FEf 21T - 72,
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Fig. 3-1 Measurement scene
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3-3-1 BEABTIBIZIEBREGOFH - oHrHik
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LAULIIBIF O XS IZHA SN D.

Life-Space 0 : &= TOREH| R

Life-Space 1 : {3 /&N D& @) R

Life-Space 2 : JE{3:ZEff D Z < 41 < OZE[M T OB EHIFR
Life-Space 3 : A STk COBEHIFR

Life-Space 4 : BTN T O E)H| R

Life-Space 5 : B4 T OB &) R

ARFEEX, SAEEMO LV T, AEEMORE (NI, Tz ) LBEE
(M 1 BIARG ), N 1-3 [\, 1A 4-6 B, MER)) & ANE (THELOBIT 2%
T51, MBEZEHEH], T-ATTE2)) Z2HTEbE, &OITAERH L~
I~5 TR LT A~ OBEATTOF/RAZR L 5. Gl 4G L~ 1~5
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ETO5EMAFTTOAND 120 ROFMHE & 5. TOREFRN/EVEIZLE, E
IGZERIDN AN 2 & 2R d[76-77].
A[El, LSA OFEME, FEMFEMATD 1 » AT A D@ ORREIZ DU
T, BADHDWVIEFHEA~OREBICES X EERRETMNMSS 2B L.
(A) SIfL - BATOEIG - GRS 5 D 2 S & BT ORFRIEI S 0 6, TEEIRY
IREBIRBED 5 6 2 FIE OFFHAM
(B) BAAL, &Nz, T, L - B, SALENENOEREZA LR
KEEMHL, BERELZ 2 SE TV DI X DIEEPEREA
(C) ¥k : BFAEIE T OBT A AT
(D) AT : $02 < HBATOMER & FFC TV 2 03Tk
(E) AATH O BB R ASZ IR OB BYEERE  AATIZ IS 1T 2 BRI T ik o0 S
PR ENIHEE D 18] B AN I & 0 5 i
(F) SEEJBATHE « BITEMERE IS HOWT, HEtE D O#ER: - 1) L& 274
(G) LSA : EMERFEMIC X 2 %t 538 OTE Bh#a b % A
I HICAENE, KR COEMNLEALZBE LT, KA T LK LSA 22545
ONTARER LY, BIRIEEIEEE) Y — OHBIEZ1T > 7=, Fig. 3-3 (T FIKNE
BIMEEBIOFENT 7 LY X LIZHIY, BIROART AT KX D 6 DOFEE (A~F)
NG, HIRIEE)Z 5 DO/ — R LTz (Table. 3-2). BARICIE, ONAL - #=
TOEIES L ITZRBALDEED 10%LL EEF-LTWD 0y, O « BT DHE
&, BEEoES, B, STEE, AT O BRSO R B EREED 5
DOIEERTORRD 10% AN, @H%, TR, BB T LR O B8l
R (7272 LA DEDN LU ETHLZ L) OWT D 10%LL | B, &5V i%
K28 10%LANTdH B0y, @ONIANL - BATOEIGEDME T LW 50, @58, 4470
K, R T RS OB ENIREE S 2T 10%0L FIE T, & L < IRFHH TR
30%LL FIKF LTV, ZAUSHETEHEIC SV THIEEZ T, © @ FRIES)H
E, O HIERIGEHERE, X FEREBHR T, A FEREBR NS00, BT
EAERR - BINIER O DD, XK BREEOREIEMIES 5 b O0, BHITE - BT
HEIIE T LEENMLETHD, 0O 5 O0HEEIToT-. 7=, FHFHHIAIZE
WT LSA A MR N L2358, Ao 5 1) 2Mmd22& & Lk,
DI, RUVAT AL LSA OBJEMEZA ST 5720, RVATAICLVE
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SN FIRIEE O A FEEE & LSA 3R OFH IR f 0+ %, Spearman DJEAFH
BAMRELE VT L7e. Wit B KEIL 5% AN & L, #atLBicid XLSTAT
N—3 = 2 2013.5.08 A L7-.
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®IEDO 1 » ADHRI-0IEB#EBIZ OV TRETRALET.

ETE L ~L A ERva;y (EI=
. . i
o . B 72 7 1 T WA 722 L ~
RL BSo =2 | Pnlsvomee | bL o o E | s
ZoTEELED | RBEELELED X
H 7
AFERIAL L1 | 130 [ 1 [ERRs | 1-3 [B] 4-6 (8] ;zﬁ;ﬁﬂg%%g#é
SO EN| 1 | o (I 3=1 ATTX
Lyl ]
S ( ) % ( x ( ) = {Eu;.lg
1=z DB
AR L~V 2 | 3o vz 1 EEES | 1-3 | 4-6 5] 2:%§%E§4%;§gjﬁé
ERealt Lo 1 2 3 3=1 ACTTX %
L1 2
AEIEREEL-IL3 | V] 1 EBRG| 1-3 8] 4-6 [4] ;:gggzggﬁﬁé
B/ 1] o0 1 2 3 3—1 ACCTEX %
L~yL3
/%)f_fl; ?%l://“\
—— . . . 1=FEPOIT 2T 5
ARTERI L~V | 32 VDR 1 EERE[1-3 [B] 4-6 5] o= #iBh B % (i
BTV Ljo 1 2 3 3=1 ATTX %
y L4
S 1A
AR~V 5 | 1 [V | 1 b 123 1] g | | LTS OBITERT S
iuieanial Il LG R P 2= By L% £ 1
RO 78 < 3=1 ATTX%
LYL5
/%:)f_i 1%)1/\\

Fig. 3-2 Life-Space Assessment
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Yes No
> “A” decrease

“Aor B” increase
(Z 10%)

All of
"C,D,E* decrease
(= 10%)
or
“F” decrease
(= 30%)

@)

Keeping
physical activity

All of “A, B, C, D, E*
is less than +-10%

A S

Decrease of Frequency of posture
“ ” . o . Increase of
One of °C, D, E physical activity change increases hvsical activit
increase or keep and and physical activity
(“C,D,E"ZD) amount of gait amount of gait and
keep or gait speed
increases decreases

X
Decrease of
physical activity

A: Ratio of standing and walking (%)
B: Frequency of posture change (time
"G decrease Judgment of C: Steqs (steys) i g {ame)
© 0, A, % & x -oeps (steps) -

D: Frequency of gait (time)
E: Movement distance from heel

No contact toe off paralyzed side (m)
v F: Average walking speed (m/s)

( Finish e G: LSA,; Life-Space Assessment (score)

" | "isaddedtoa

Fig. 3-3 Judgment algorithm of physical activity based on the
wearable monitoring system
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Table. 3-2 Judgment result of physical activity based on the algorithm

© O X A P
Decrease of Frequency of
Increase of Keeping Decrease of physical posture change
physical physical physical activity increases
Judgment result activity activity activity and and
amount of gait | amount of gait
keep or and gait speed
increases Decreases
Ratio of standing 1 — l — or | l
and walking (%)
Frequency of — ] - o | )
posture change
(time)
Steps (steps) / — l A
Frequency of gait — l One of All of
(tlme) “C, D, E” “C1 D, E”
Movement distance s 1T o — s l
from heel
- l
contact toe off
paralyzed side (m) Y, or

Average walking
speed (m/s)
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3-4 ®R

3-4-1 ZBEEOFHY - TR

Fig. 3-4~Fig. 3-8 |2 12 £ DXIRHE D, Ky AT AT K DK IGBR I O#5 R
ZRY .

1) BN OFHARE R (Fig. 3-4)

FAAL O S-RIIRE R S OME (R 218, ABEH @ 29.6221.8 43, BBLE % : 3.9+11.8 47,
BBE L A% 2 1.943.7 43, BBE 2 » A1 1 10.7223.7 47, BBE 3 » A1% : 4.628.4 4
Lot ABEH LIRBES OHEICRB O T, ABET LaBREEE, BFE 1 > HE (
p<0.01), BBt 2 » H# (p<0.05), BBt 3 » A% (p<0.01) O THEIZEMLEE
FIAMERE LT\ e, IBRELUIEOHIRICB T, AEEERD LR o T,

2) FEACRERE OFHRFE R (Fig. 3-5)

JEENE D S-F5)IRE ) B OB YR 221, ABEH : 60.2425.4 47, IRPEE # : 88.1£39.3 47,
iBBE 1 Atk 0 83.2438.9 77, 1BFE 2 r A4 :76.1432.9 77, iBPE 3 » H 1% : 85.8+33.4
Iyl e ot AR L ABEEE O BRIV TR, ABEH &GRBEE % T IR
FIER LT (p<0.05). F7z, R TOFHURHNIZISWT, FEAZRH2S 5D 5
EIENR Lo T2, BERLIEOIEIC BV T, AEEITRD bR T-.
3) SCACRFEOFHIFE S (Fig. 3-6)

NI D EIIRE R e O 7218, ABEH : 12.9411.5 47, RBEE % : 10.9+13.4 47,
BEE 1 o H1% : 17.9423.8 57, iBFc 2 » A% : 19.1#21.2 75, 1BBE3 » H 1% : 9.449.6
5T ofo. SACRERNE, AR &aBFEtE Dbk, JRBELIRE O ERIC IV TR B4
IR LRI T.

4) ST OFHRFE S (Fig. 3-7)

AT ORI B OEYE(R 221%, ABEH : 16.4+12.5 43, IRBZEE % @ 16.5£21.3 77,
BEE 1 - H1% 0 16.7¢15.4 53, 1BPE 2 »» H1% : 13.8+12.4 43, 1BFi 3 » A 1% : 19.8+17.4
5 Ch ol HATRERNE, AR &aREEE O Hlk, JBBELIRE O T IV TR B
TR LRI T.

5) LN - HEERFRIOFHARE R (Fig. 3-8)

FUST « S EO I e OEEHEMR 221, ABed 1 0.940.6 %y, iBFTE% : 0.5+0.4
57, BFE 1l A% 1 04203 57, 1BBE2 »r 1% 1 0.4+0.2 77, 1BBE 3 # 1% : 0.440.3
Gyl ot ABh LBRRE OHERIZ IV T, ARt &ORBRE%, BBE1 4 A%,
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BT 2 - A%, BFE 3 » A ORI THEIZEN L Tz (p<0.05). BFELIEO T
%JN:%I/\VCij; ﬁ%’i‘: nm&’)f\oﬁ/bfoﬁﬁ)oﬁ

F2 12 B ORBHFE BT, SEFFHTIERRE O LREEIE ORI A B 1L
72, Case4 (Fig.3-9) K (FCase5 (Fig.3-10) @ 2 fHlic>WT, AR/ 5B 3
r A% £ TORBEIG OHER 2 3 L7Z.

Case 4 (22T, IBBEEAZ IZEMEOEIG 03B U, FEALOE|IE 3 L Tz,
S HIT, BRREZIZBODTIEHNRSATHITON TNWD Z LR INT. £72,
BBE 1 ~3 7 ARIZE VT, IBBLER & R L TR TOEIG NN L Tl Y, &
i O BEICB W THIFHBICAER L TWDL ZERPF LN E R oT.

RIZ Case 5 12DV Tid, ABEHIZRE D O L7 A RERE] 23R BE LA 1 3RS S v T,
JENL R DOBEIG ML TWD Z RSN D. — T, ABRFIIThbIL T\ =447
[ZOWTIE, BBEZ IR ST, X DICIRRRE®Z~IBRE 3 » ARIZBWV T, B
Bt 2 HBICHED BT HRHER SN2 b OO, LIS OB RIT 4 CIEALRE & 72
STEY, EBAFLOAEETHD Z LRI L.
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< Lying >

*% p<0.01 * p<0.05

160
140
120 T .
g 100 + ! B
R
= s b T
40
20 | L
0 e e L mm
In hospital Lcaving  After After After

hospital 1 month . 2 months 3 months

Fig. 3-4 Result of each posture time accumulated time for lying in 12 subjects
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Time (min)

Fig.

< Sitting >

160
140
120
100
80
60
40
20
0

3-5 Result of each posture time accumulated time for sitting in 12 subjects

* p<0.05

*

il

Leaving

In hospital hospital

After
1 month
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After
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< Standing >

160
140 1
120
100
80 |
60
40 1

YR

Leaving After After After
hospital 1 month 2 months 3 months

Time (min)

In hospital

Fig. 3-6 Result of each posture time accumulated time for standing in 12 subjects
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< Walking >

160
140
120
100
80 1
60 |
40

TEREEN1

Leaving After After After
hospital 1 month 2 months 3 months

Time (min)

In hospital

Fig. 3-7 Result of each posture time accumulated time for walking in 12 subjects
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Time (min)

< Stand-up/ Sitting-down >

5 * p<0.05
4 r *
*
|
3 r *
|
*
2 t
N
LU B s e
Leaving After After After

In hospital hospital 1 month  2months 3 months

Fig. 3-8 Result of each posture time accumulated time for
stand-up/sitting-down in 12 subjects
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In hospital

Just after
leaving hospital

After 1 month

After 2 months

After 3 months

9:00 11:00

. Walking Standing . Standing up/Sitting down
. Sitting with activity . Sitting at rest . Lving

Fig. 3-9 Transition of posture discrimination of case 4
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In hospital

Just after
leaving hospital

After 1 month

After 2 months

After 3 months

9:00 11:00

|:| Walking Standing - Standing up/Sitting down
. Sitting with activity . Sitting at rest . Lving

Fig.3-10 Transition of posture discrimination of case 5

47



3-4-2 HHFEBOFHH - TR

Fig. 3-11~Fig. 3-17 |2 12 4 Oxt G D, sHUREEOAR T 27 AR OV LSA IZ &
% SARTEB) OFFAMmFE SR &2 <7,

1) A - BATOEIE (Fig. 3-11)

IEENN 2 BEIRBEDIBIE CTh 5, NIAL - BATOEIG O TFHIE K OREHERE1X, A
Berp @ 31.3+19.9%, BPEE% : 19.1420.9%, BT 1 » At : 28.1+24.3%, iBfi2
H 1% : 23.5+23.1%, 1BFi3 7 H 1% : 22.6220.4% TH o7z,

2) EEEboEE (Fig. 3-12)

IREN 2R BBARREDIRIE CTh 5, BML, JENL, BT, &L - FEE, SfiEhEh
DLEBIAC DR D F-EIE S OFFE R AL, ARE @ 240.2+141.8 7], BFEE % -
177.4+121.4 [8], BB 1 » A4 : 174.6296.7 [0, Bz 2 » H1% : 235.8+£135.2 [[], &
&3 » A1k : 186.5+149.4 [A & 72 > 7=,

3) A%k (Fig. 3-13)

BATIRREDFREE TH 5, BEOFE K OFRERZEIE, At : 995.74588.0 4,
IRPBEIE#% 1 898.8+1429.5 4%, IRPE 1 4 H #:937.8+£1020.9 4%, iRPE 2 4 H % :744.5+826.3
Hx, JBBE3 » A% : 1145.541230.1 A3k 7e o7z,

4) A17%e (Fig. 3-14)

ATIRREDIEIE T d 5, AT D FLAME K OB AR 721, AR :11.3+8.1 [A],
IRBEE % ;- 8.248.7 [A], iBPFE 1 H# : 8.845.7 [B], iBFE 2 » H %% : 9.7+11.0 [A], &
B3 Ht : 13.3216.5 [ L 72 o 7=,

5) AT ORREAA TSR OB B EEE (Fig. 3-15)

HATIRREDFEIE Cdo 5, AT HH D FRELAR T I SZREIRE 00 B B B RfE oD S 2441 S UM v
fRZ=IE, ABEH:119.2492.3m, IRFLE # : 82.8+149.4m, iBBE 1 » H 4 :101.9£127.6m,
BB 2 » A% : 50.1456.2m, 1Bt 3 » H 1% : 158.4+194.0m & 72 o7z,

6) HTEE (Fig. 3-16)

ATIRREDIRIE T d D, BT O -EIE M OFE R Z21E, AR :0.3620.15m/s,
IBPEIE 4 : 0.2720.17m/s, iBE 1 4 A # :0.3020.18m/s, B¢ 2 » H # :0.2420.13m/s,
BFE 3 » A% 1 0.29+0.16m/s & 72> 7=,

7) LSA 15 (Fig. 3-17)
[EEEHOFEIE TH 5, LSA 1R OB K OFR R 72T, ABeH : 6.7+4.0 4,

N
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BBEE S  16.14£9.5 s, BBE 1 » A% 1 17.9495 /%, BB 2 » H# : 20.449.1 .5,
BBE 3 » At 21.7£105 S8 & 72 o 7.
8) HRIGENELE) N — L OHERE (Table.3-3)

Table.3-3 12 5T 1)~7) DFHEifE 0 & HIE Sivie, HIRIEEPELES) &7 — o D]
ERGERICONTIEARD . 7ok, FFRIREOFHA A O HEIZ OV T, IBFEERITA
Birh &, F7BEEE 1~3 7 HIZBW TTIRPLE % & D21 T\, Fig. 3-3 I2817
LPET N Y XN LD HRIEEEEB) 7 — DHEEITo 7.

BEEEZ OHIERBRIL, AR, HEIEEIN E (©) 234, FARIEHHIK
T (X) RN 64, HEIEIMETIZH S OO, HITEHMER - BINEEO b5 (A)
N 14, BRI LOREBHEMNTIE Db DD, HITE - HITEEIMET LIEENSLE
Thd (%) N24Tholm. £, LSA OEFRICHOVWTIE, 2 TOXNREICE
W, HMERFH DLW ELTERY, MR 24, MERI04THST.

WAz, BBEE R & el U73BBE 1 A% ORRIL, HRiESN L (©) 2384,
HIREEHERE (O) MR 14, HRESHKTIEH 2 00, HATEHER - BINER
bivd (A) BN3ATholz. 7ok, FIRIEEN EO8ADHIH 2 41%, LSA
SOETHRD S, FRUIMIOWTITHER 2N 44, M ER6LTH-T-.

F72, FRRICIERE 2 » A% O RFESIT, HREEN L (©) 284, HAIEHE)
KT (X) MR 24, HEREERTIZHD b OO, BITERAER - BINTERD 5D (A)
RN 14, BB OREIEMNTZEH D SO0, BITE « BITHE IR T LIEE RSN
Thd %) N1AThoT. ok, HIEIGEIN LD 84D 5D 141% LSA R
DIRTRRD B, ENLSMTOWTIIMER 2 24, M EXRILTH-oT-.

B2, 1BFE 3 r A% OB RICRB VT, FREEm E (©) 2564, A
IR T (X) 224, HIRIEEHETIEH 2 00, BH47EHER - BINERO b
D (A) N34, BEELORERMTH D DD, HITE « BITHEITK T LT
BERMLETHD (K) BN1A4AThote. 728, ZOKEO LSA A, £ ToOx4:
FIZBWTHER O 20 Im ELTERY, #FFR 24, MEXAI04TH-T.

IZ, Fig. 3-18~Fig. 3-29 %, AT AT AT X 5 12 4 O HIKIFEFH D25 7T
HY, (A) AL HTORE, (B) BRI (ko (C) #%, (D) BT,
(BE) AT o pREl TSR OB B gt (F) FHAMTEE, (G) LSA T
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T, ABith, BFiiEi%, 1BEE 1~3 » HRICB T DR 2R Lz, £/, Table.3-4
~Table.3-15 1%, 12 4 DOXEHE D, K AT MM X D HIRIGERHMEFE R (A~F) &
OLSA DS (G) DFEREZMRE T LITRLIZHLOTHD. 61T, FEO T
121X, Fig.3-3 7 /T XL TRDOTZ, FIRIFEIEZE) ¥ — o O ERS
REeR LTS, AENZE, BPE1~2 » AZIZ LSA DK IO Hiv>2h, £0
T LSA ROAKR Y AT M L HIEENHERS R DHERF - 7 3561 (Case 2; Fig. 3-19
Table. 3-5), BFRE I LSABE T EL, TOHKELIEMLLR2NBEOD, Bt
ESNHIRBRE 3 » AICRB W T, RV AT A XK B HIER R SHER - 17 L9 561

(Case 6; Fig. 3-23, Table. 3-9), [AFEIZIBEELAED LSA 1T K& < B4, 7ok
VAT A X DHERREOM B A S| (Case 9; Fig. 3-25, Table. 3-11) @ 3
BUZDONT, FEMZR TR Z RS,

F9" Case 2 1IZRI LTI, BBREZIZ LSA S ELIZb 0D, R AT AT
£ 2 HIRIEE) O & EFEMRE R IR\ TE, BRZLOREAHRF STz &
ZhRE, TOMOBEIIE TR TZRB DT, Lo T, HIRFEEIEZLSE) N Z — 2 DH
EREFIZBWNTIE, HRESET (X) SHEIN. I, BFE 1~2 » A%
DT, LSA fSANIBEEER LR LIKT LZb DD, KU AT AL DHH55%E
TR TORETH L2780, HERKR T RITE) N ER ST (O)) &
HIES NI, 20, BBt 3 » A%, LSA EARTV AT LD TORENM LT
HfER LR, HPEERITIHEEDN - (©) LHEIN-.

WIZ, Case 6 (DWW TCIE, BBZE LD LSA ST AREH & il L CFETm L
T F7z, BPEL y AURIIERARKREIKRT T2 2 &<, #Fid 2 0IEETO
] ERFER SN, —F, KU AT AKX 5HIKIEE) O E ERFEmAS SIE, BEEE
BT A TOEEIZB VTR T 238D, FIRIEEPELR) 2 — o OHERERIZIBNT
LEKIFEE T (X) LHESHhE. UL, BBt 1~3 » HEOART AT AT K
L el R T, 1BBE 1 4 R OLRBZEAO B Z Bk < 2 TOHEGEOEM M L,
HERM R RIGEEN E (©) SHEINE.

—7J7 Case 9 [ZBH L TiX, Case 6 & [AIARICIBBEIEAZIC LSA 35 m B L, 1BPE 1
s AUBESGAIME T2 2 &7 <, BB 3 » H#% £ T LSA 5 aU3HERr - m L&
nTWe., LML, KUAT AKX 2 EKETOEEOFEMAASRIT, LSA FRL
(3T, IBPEERRIIA T & BRTHEEDHERF SN TV Z L 2R E, Zoflo4
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TOFREOMITALT U, FAREEINELRE) S Z — > OHERFIRIZIB WO TE, FREE)
ETFEHLbO0, STEMER - BWINTRO 6D (A) LHESHEZ. &5,
1BEE 1 7 HUBEORRIZIB N TS, BB 1 # H % OBTEE & IBEE 3~ A D%
ZACDOREE DM L2 fRE, K AT LT L0 B LSRR M L2 2 &%
Rinole. DT, BEE 1y A% OHIERR IRFEE R & FRIC, HERISEIKT
X5 b0, BTEMEF - HINTEROOND (A) Lieodz. £z, BEE2 7 A
BOHMERRIL, HEREFEHET (X)), BEE 3 » AL, EEZCOREIHINLH
D00, BITE - BTHEEITET LIEENRLETH S %) LHESH, Bl
~3 Akt LTH, IBEEER DIRWEREB S File R & o 7e.
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< Ratio of standing and walking >
(%) 60

50

40

30

20
10 | I
0

Leaving After After After
hospital 1 month 2 months 3 months

In hospital

Fig. 3-11 Results of evaluation for physical activities obtained from the
wearable system for ratio of standing and walking in 12 subjects
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< Frequency of posture change >
(time) 500

400 |

11l

Leaving After After After
hospital 1 month 2 months 3 months

In hospital

Fig. 3-12 Results of evaluation for physical activities obtained from the
wearable system for frequency of posture change in 12 subjects

53



< Steps >

(steps) 2,500
2,000 |

1,500

1,000
500

{11

Leaving After After After

In hospital hospital 1month  2months 3 months

Fig. 3-13 Results of evaluation for physical activities obtained from the
wearable system for steps in 12 subjects
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< Frequency of gait >

(time) 35
30 ¢
25
20
15

otmm

Leaving After After After

In hospital hospital 1 month 2 months 3 months

Fig. 3-14 Results of evaluation for physical activities obtained from the
wearable system for frequency of gait in 12 subjects
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< Movement distance from heel contact toe off paralyzed side >

(m) 400
350 |
300
250 |
200
150
100 | - [
50
0

Leaving After After After

In hospital hospital 1 month 2 months 3 months

Fig. 3-15 Results of evaluation for physical activities obtained from the
wearable system for movement distance from heel contact toe off
paralyzed side in 12 subjects
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< Average walking speed >

(m/s) 0.6

05

1ilil

Leaving After After After
hospital 1 month 2 months 3 months

In hospital

Fig. 3-16 Results of evaluation for physical activities obtained from the
wearable system for average walking speed in 12 subjects
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< Life-Space Assessment: LSA >

(points) 35
30
25
20
15
10
i
0
In hospital ﬁﬁ?ﬁ&gl { month 2 months 5 momihs

Fig. 3-17 Results of evaluation for range of activity obtained from
Life-Space Assessment (LSA) in 12 subjects
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Table. 3-3 Judgment result of physical activity based on the algorithm in 12 subjects

(Unit: people)

In
hospital

Leaving
hospital

After
1 month

After
2 months

After
3 months

Increase of
physical activity

(1:2)

(1:1)

Keeping
physical activity

Decrease of
physical activity

Decrease of
physical activity and
amount of gait
keep or increases

Frequency of

posture change
increases and

amount of gait
and gait speed
Decreases

l:
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Case 1

50

40
B

\% 30
L
<)
[&]
[72]

< 20
(%)
|

10

0

Comprehensive

judgment of
physical activity

______________________________________________________________________________

- X © © X
: Leaving After After After
In hospital hospital 1 month 2 months 3 months

(A) + Ratio of standing and walking (%)

(B) e=fff= Frequency of posture change (time)

C) === Steps (steps)
© *The value of a graph is 1/10.
(D) e=)é== Frequency of gait (time)

*The value of a graph is x10.

(E) ==fé= Movement distance of lower limbs
of a paralyzed side (m)

(F) === Average walking speed (m/s)
*The value of a graph is x100.

(G) T LSA score (score)

700

600

500

400

300

200

100

Fig. 3-18 Transition of physical activity of case 1
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The value of an index of physical activity

by the wearable monitoring system



Case 2

50

40
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8 30
<
L
o
3

< 20
(%)
|

10

0

Comprehensive

judgment of
physical activity

______________________________________________________________________________

- X ©l! ©l ©
: Leaving After After After
In hospital hospital 1 month 2 months 3 months

(A) + Ratio of standing and walking (%)

Frequency of posture change (time)

B) ==fli=

Steps (steps)
*The value of a graph is 1/10.

©) ==

(0) ==

Frequency of gait (time)
*The value of a graph is x10.

(E) ==fé= Movement distance of lower limbs
of a paralyzed side (m)

(F) === Average walking speed (m/s)
*The value of a graph is x100.

(G) T LSA score (score)

700

600

500

400

300

200
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Fig. 3-19 Transition of physical activity of case2
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The value of an index of physical activity

by the wearable monitoring system



50

40
B

\% 30
L
o)
3

< 20
(%)
|

10

0

Comprehensive
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Table. 3-4 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 1. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ¢“Leaving hospital’’> are compared with *In
hospital’’. The each value in ‘‘After 1 manth”’, ¢‘After 2 month”’, and
“After 2 month’’ are also compared with “leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as ( | ).

Casel
In hospital Leaving hospital After 1 month After 2 months After 3 months
A (%) 22.9 19< 1> 59.2(1) 104 (1) o(l)
B (time) 145 52< > 51 (—) 9 (1) 0(l)
C (steps) 184 RLLL> 84(1) 112(1) o(l)
D (time) 2 o> 1(T) 0(—) 0(—)
E (m) 2.12 13< 1> 0.96 (1) 1.2 (—) 0(l)
F (m/s) 0.04+0.02 0.11+0.05 0.1+0.05 0.11+0.13 —
G (score) 4 4<-> 7(1) 7(M) 7(m)
Judgment — X © © X
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Table. 3-5 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 2. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ‘‘Leaving hospital’> are compared with ¢In
hospital’’. The each value in ¢‘After 1 manth”’, <‘After 2 month’’, and
“After 2 month’’ are also compared with *“leaving hospital’’. Their
increase and decrease are shown as denotation of (T ) and (| ). Especially
in F, the falls of the walking speed of 30% or more are shown as (1 ).

Case 2
In hospital Leaving hospital After 1 month After 2 months After 3 months

A (%) 48.1 g< | > 65.8 (1) 249 (1) 65.9(1)
B (time) 176 181 <—> 255 (1) 388(1) 253(1)
C (steps) 1158 228 < | > 1262 (1) 682 (1) 3740 (1)
D (time) 15 9< | > 13(1) 11(1) 10(1)

E (M) 126.96 15.05 < | > 4246 (1) 54.18 (1) 417.09 (1)
F (m/s) 0.55+0.22 0.28+0.15 < | > 0.35+0.17 0.35+0.21 0.45+0.17
G (score) 6 24 < 1> 12 (1) 20 (1) 36(1)
Judgment - X 0! ©| ©
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Table. 3-6 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 3. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ¢‘Leaving hospital’’ are compared with ¢“In
hospital®’. The each value in ¢“After 1 manth’’, ¢‘After 2 month’’, and
“After 2 month’’ are also compared with ¢‘leaving hospital’’. Their
increase and decrease are shown as denotation of (T ) and (! ). Especially
in F, the falls of the walking speed of 30% or more are shown as (| ).

Case 3
In hospital Leaving hospital After 1 month After 2 months After 3 months

A (%) 6.7 68.1 < 1> 254 (1) 243 (1) 174 (1)
B (time) 123 203 < 1> 214 () 72(1) 50 (1)
C (steps) 318 5146 < 1 > 1938 (1) 1674 (1) 1600 (1)
D (time) 3 9< 1> 9(—) 13(1) 4(1)

E (m) 47.04 529.34 < 1 > 27541 (1) 151.29 (1) 257.5(1)
F (m/s) 0.5+0.25 0.66+0.19 0.54+0.2 0.34+£0.12 (1) 0.4+0.14 (1)
G (score) 6 Ky 34 (=) 34 (=) 34 (—)
Judgment — © A A A
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Table. 3-7 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 4. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in *‘Leaving hospital’’ are compared with ¢“In
hospital’’. The each value in ¢‘After 1 manth”’, ¢‘After 2 month”’, and
“After 2 month”’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of ( T) and ({ ). Especially
in F, the falls of the walking speed of 30% or more are shown as ().

Case 4
In hospital Leaving hospital After 1 month After 2 months After 3 months

A (%) 69.5 243< 1> 48.1(1) 73.8(1) 56.9 (1)
B (time) 142 21< 1> 316 (1) 322(1) 529 (1)
C (steps) 1492 1034 < | > 2258 (1) 2796 (1) 2626 (1)
D (time) 15 13> 14 (=) 15(1) 62(1)

E (m) 191.97 4932 < | > 183.12 (1) 159.45 (1) 31.85(1)
F (m/s) 0.43+0.23 0.28+0.18 < | > 0.54+0.28 0.41+0.26 0.34+0.24
G (score) 6 2<1> 29(1) 29(1) 29(1)
Judgment - X © © ©
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Table. 3-8 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 5. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in “Leaving hospital’’> are compared with ““In
hospital’’. The each value in ‘‘After 1 manth’’, ¢‘After 2 month”’, and
¢“After 2 month”’ are also compared with ““leaving hospital’’. Their
increase and decrease are shown as denotation of (T ) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as ({ ).

Case 5
In hospital Leaving hospital After 1 month After 2 months After 3 months

A (%) 16.9 0<| > 0(—) 8(m) 0(—)

B (time) 602 17<1> 17 (=) 99 (1) 3(1)
C (steps) 820 o< > 0(=) 66 (1) 0(—)

D (time) 6 o< > 0(—) 2(1) 0(—)

E (m) 49.03 o< > 0(—) 169(1) 0(—)

F (m/s) 0.38+0.31 - 0.22+0.13 - 0.23+0.14
G (score) 6 g< 1> 12(1) 12(1) 12(1)
Judgment - X O © X
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Table. 3-9 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 6. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ¢“Leaving hospital’’> are compared with *In
hospital’’. The each value in ‘‘After 1 manth”’, ¢‘After 2 month”’, and
“After 2 month’’ are also compared with “leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as ( | ).

Case 6
In hospital Leaving hospital After 1 month After 2 months After 3 months
A (%) 14.6 05<| > 1.3(1) 10(1) 12(1)
B (time) 155 72<|> 43 (1) 245(1) 150 (1)
C (steps) 310 4<|> 10(1) 330 (1) 744 (1)
D (time) 7 o< | > 2(M) 2(1) 16(1)
E(m) 15.74 o< | > 04(1) 8.68(1) 482.9(1)
F (m/s) 0.15+0.08 0.04+0.02 < | > 0.08+0.06 0.11+0.11 0.14+0.16
G (score) 6 81> 8(—) 11(1) 11(1)
Judgment — X © © ©
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Table. 3-10 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 8. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ‘“Leaving hospital’> are compared with “‘In
hospital’’. The each value in ‘‘After 1 manth”’, ¢‘After 2 month”’, and
“After 2 month’’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as (| ).

Case 8
In hospital Leaving hospital Atfter 1 month Atfter 2 months After 3 months
A (%) 8.1 274 < 1> 342(1) 315(1) 15(1)
B (time) 108 131 <7 > 267 (1) 172(1) 139 (—)
C (steps) 404 1004 < T > 1010 (—) 1324 (1) 286 (1)
D (time) 7 17<1> 9(l) 7(1) 12(1)
E(m) 91.1 129 < 1> 100.41 (1) 96.06 (1) 2287 (1)
F (m/s) 0.27+0.09 0.23+0.11 0.23+0.16 0.26+0.18 0.31+0.18
G (score) 6 17 <1 > 22(1) 21(1) 22(1)
Judgment - © © © X
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Table. 3-11 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 9. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ‘“Leaving hospital’> are compared with ““In
hospital’’. The each value in ‘“After 1 manth”’, ¢‘After 2 month’’, and
“After 2 month>’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and (! ). Especially
in F, the falls of the walking speed of 30% or more are shown as (1 ).

Case 9
In hospital Leaving hospital Atfter 1 month Atfter 2 months Atfter 3 months
A (%) 24 141 < | > 9(!l) 1.8(1) 10(1)
B (time) 389 218 < | > 157 (1) 161 (1) 255 (1)
C (steps) 1204 696 < | > 138 (1) 100 (1) 250 (1)
D (time) 8 8 <—> 10(1) 4(l) 5(1)
E(m) 68.05 3469 < | > 13.8 (1) 408 (1) 17.44 (1)
F (m/s) 0.38+0.16 0.31+0.21 0.39+0.37 0.38+0.34 0.16+0.16 ( 1)
G (score) 4 10<7T> 10 (=) 13(1) 14(1)
Judgment — A A X x*
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Table. 3-12 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 10. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ‘‘Leaving hospital’’ are compared with ¢“In
hospital’’. The each value in ‘‘After 1 manth”’, ¢‘After 2 month’’, and
“After 2 month’’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of ( T) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as ().

Case 10
In hospital Leaving hospital After 1 month Atter 2 months Atfter 3 months
A (%) 48.2 208 < | > 18.1(1) 57(1) 25.7(1)
B (time) 254 147 < | > 265 (1) 518 (1) 157 (=)
C (steps) 1612 978 < | > 978 (—) 344 (1) 1346 (1)
D (time) 18 10<|> 13(1) 4(l) 15(1)
E (m) 239.06 7197 < | > 109.65 (1) 1539 (1) 146.64 (1)
F (m/s) 0.5+0.25 0.41+0.25 0.42+0.3 0.34+0.25 0.36+0.19
G (score) 8 28 <1 > 30 (—) 28 (—) 30 (—)
Judgment — X © P ©)
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Table. 3-13 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 11. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in *‘Leaving hospital’’ are compared with ¢In
hospital’’. The each value in ¢“After 1 manth”’, ¢‘After 2 month*’, and
“After 2 month’’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and ({ ). Especially
in F, the falls of the walking speed of 30% or more are shown as ().

Case 11
In hospital Leaving hospital Atfter 1 month After 2 months Atfter 3 months
A (%) 47 487 <—> 57(1) 133 (1) 32(1)
B (time) 204 237 < 1 > 183 (1) 169 (1) 144 (1)
C (steps) 1084 1448 < T > 3048 (1) 630 (1) 2468 (1)
D (time) 31 29 <—> 19 (1) 12(1) 18 (1)
E (m) 157.3 14793 <—>> 407.6 (1) 29.04 (1) 464.5(1)
F (m/s) 0.39+0.19 0.31+0.2 0.46+0.2 02+02( 1) 0.59+0.25
G (score) 16 28< 1> 25(1) 34(1) 34 (1)
Judgment — © ©! X A
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Table. 3-14 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 12. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in ‘‘Leaving hospital’’ are compared with ¢“In
hospital’’. The each value in ‘‘After 1 manth”’, ¢‘After 2 month’’, and
“After 2 month’’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of ( T) and (1 ). Especially
in F, the falls of the walking speed of 30% or more are shown as ().

Case 12
In hospital Leaving hospital Atfter 1 month Atfter 2 months Atfter 3 months
A (%) 229 84 < | > 194 (1) 64.6 (1) 15(1)
B (time) 291 159 < | > 166 (—) 261 (1) 213 (1)
C (steps) 1372 122 < | > 528 (1) 818 (1) 578 (1)
D (time) 8 1< > 6(T) 5(1) 11(1)
E (m) 137.37 945 < | > 56.13 (1) 37.57(1) 50.26 (1)
F (m/s) 0.37+0.17 0.35+0.26 0.29+0.17 0.31+0.22 0.35+0.21
G (score) 12 12 <—> 14(1) 16 (1) 19(1)
Judgment — X © © ©
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Table. 3-15 Results of evaluation for physical activities obtained from the wearable
system and the score of Life-Space Assessment, LSA, in Case 13. The
definition of A~G and the notation of activities judgment are shown in
Fig. 2. The each value in *‘Leaving hospital’’ are compared with ¢In
hospital’’. The each value in ¢“After 1 manth”’, ¢‘After 2 month*’, and
“After 2 month’’ are also compared with ¢“leaving hospital’’. Their
increase and decrease are shown as denotation of (1) and ({ ). Especially
in F, the falls of the walking speed of 30% or more are shown as ().

Case 13
In hospital Leaving hospital Atfter 1 month After 2 months Atfter 3 months

A (%) 472 71<|> o(l) 13.8(1) 208 (1)
B (time) 293 491 < 1 > 161 (1) 332(1) 345(1)
C (steps) 1990 94 < | > 0(l) 58 (1) 108 (1)
D (time) 16 2< | > 10(1) 41(1) 6(T)

E (M) 304.45 584 < | > 33.29 (1) 43.13(1) 96(1)

F (ms) 0.37+0.19 0.25+0.16 < | > - 0.11+0.17 (1) 0.2+0.09
G (score) 0 10<1T> 12(1) 20(1) 12(1)
Judgment - X A © ©
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Table. 3-16 Results of significant differences between the analysis values obtained
from the wearable system and LSA scores in 12 subjects. The correlation
coefficient are also shown in each value.

Measurement time
The index of physical activity computed
by the wearable postu?e Zshanges anlfiygait aFrJ1aIysis system In_ |Q:t/ienrg After 1 After 2 After 3
hospital . month months months
hospital
A: Ratio of standing and walking (%) 0.09 0.79** 0.20 0.26 0.74**
B: Frequency of posture change (time) - 0.07 0.17 0.70* 0.23 0.22
C: Steps (steps) - 0.02 0.70* 0.77** 0.59* 0.86**
D: Frequency of gait (time) 0.52 0.64* 0.60* 0.36 0.37
E: Movement distance of lower limbs of a paralyzed side (m) -0.01 0.69* 0.77** 0.65* 0.48
F: Average walking speed (rm/s) 0.18 0.77%* 0.77** 0.50 0.90**

**p<0.01 *p<0.05  (n=12)
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