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48 N, 96% DRI R THhHoT-, MEBMEBRWVWEZ, > — DX
ME 48 A I BT AEMMIZ 100% Tholz, Z D 48K ITBIT 3

TEMETHT—FANDLLOHANETHDY RS EFTE N,

3-2 B E (BT EKM)
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FONDOLBERBEERREOAN»LPIPARHET 21 TH
o 1AK 221 e Roolz, HRETIZ,. AVRAT LOREK
FHREFRBRLEbLbORARL, 2—F— 2B N EEMNREIEZRLT,

EA~OHRABERMRIKN 6 ThHho, REHD 2L O0FEHBIT I
LABRITHRBEROTALHETHIAIBHEL . ~— 7B A HET
Hholt, b)) " HZRRUYBICHMBILZONANLRVWER S TWVEDL D
O, BHEHRNOBETHHY, BENBFLCFEPEL TV,
—BREITo T HREFRORBOFTERMIIRE 3 . BER 10
> TCThot, (Fig.10)

3-3 WRE

Vy A —FPRELHEEICLVBELZ MPIPADBRERIZOWVWT
E5ANFA4BENRY B (very good) ¢ & X .14 X BV (good)
L& A7, (Fig.13)

F&iZ, MREICODWVWTIX 68 AP 2B H»2 0 2 (very
good) ¢%& %2, 2L LTAVATLAOBELAREZBRLLD
DT, 2—F—2BPEHENL2EZE2 LKL, (Fig.14)

v £ £

1 YRAFTLDOFDMH

AHHETIE, EMEILI6C%NORIBERL, BEHZBR VI,
V- bDERE 48AICKIT L ERMEIZI00% ThHhoz, T iz
— IV T A RERBRITIEREMEECAEDLER L LTCHONT
WBELOTHE VY, v bORE L EFLDLEREL R
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N

IS IR LEZERBHRIRZPBVWE LD LEZONTE, T
FEMEOERL LTREHRE THh-oTH, REFEMPRZN., B
HMEOCERI LT P EFORDBERLEEZLONREL, 20X
YRFERETINE, APHEIBEVLOLEEXOND,

EE L. BEAO2APFHELEZLEELPL, BABHVI
LLEBRELNOETEDDEBHUATEI LI THob . &t
BLEZETRAEZFTOIOZLEEBEOERTBCMADILEDLH D,

2 VAT ADOHE

FEY7-VOLBEERN RESINLNEEZEELZ LR, Y7 b
D7 CODEROBELIND D X HRIZB W THERBIX
SONDORBRBEREROANLLPIPAEHET 2155 Tho =
b, ERAMOLIPBEIBFELONLTLLEZONR, LBITE
TH51IADTZVOHREFEMIIPN 22.1 0  EH~0ORBPRFMITH 6
HThoTeZ eho, BEOKBMaAME2HEZLE, Thbhb
BRERBDO LN,

AABMOBBL LTL—FRXIToEITHRERREROEROFE
REIEIRE I H. BE 109 TholZ b, HEBIZBWVWTH
BiienwetE x5,

38 VRTALABERAROWREE

Y7 PV 2T OWMBERZRETIRERCIR., BELINEbL O
2wz b, I1S09241-11 VWM EEOFMmL., ZoH 0
TOTHDLINB, IDVATLIIH—-—DY T b T EBRET IO
TRZ2VWED, RFHMETTFINTWVDE—2D Y7 T =27 DOF
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ECEHRZVEVIBRENAL TWVD 2,

Lo Laend, 2L LTAVRATLOBREZRAKRZELLED
DIERE, 2—F—2BREENREEERLEZ DL, AT
BOBRECERBNDRVIE, HAETORABRAL-XTH -
o, WREZMLEIETVWAABEELIEH,

4 AHMEOBRRLHABIZR >R
RAMERBLIVCRINOEBETHH2EHECTIET, —FOTHERRK
BRBECHEBOLAREZFEEEFPZTOROLBIIR WY THIR
KRIENBZLEHNHALEZ, VAT L2RENERBRELEF O
UEHEOHEBFEAERLR I Y —=Vv /T A PMTHWE Z LHHA
BETH D,

V &9

EXFEIRVEBEZAVWEAVRAT AT 0 Z0EmHEILS
WT 21 SETCTHENOTEFEBHREOH NN AEBTH- L, AT
AF 512 50 LUNOERICRW T —FLBEEZLEL T4 A
RICHEICAETHDA I LEZTRRL T,

V3ial—vavVYIZ7 b2 TOBREZRIMEELZAN, | EO
TEVARAPMUL—=vavETFTT, ELVEBEBTRETH-, 54
EEOREN—HL, S0 LLRNICET T I,

YIialb—varviEZ—A¥7 39TEE 3 TRET L, 11TH
HeY 1 BURNTAIT»POREROMAETTCHATETH- T, Thb
MOEKMREIEAVAT LAV ERAMEZEER LEZLEXZ LN,
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FoE BREMZAVWE PAREYRT2ZAVEENS#E &R

HFEA~DFANLE
I B ®
MEOY K

EARAAICBVWT, BHREADIHEMLTRY, ARiCEHES
EREMLTWS, FIZ,. N ETFHELBELTIOERE CTH K
BEECE-TEAOKEIHEML TW 3,

COEHAIZBWT, BEEAZBITAIZEVEERBERHE L2 - T
W, ELDDLITEAEBRRZBSILEEIABETHY, 20D
TEHEKRFEHE (PA) OHIBICE S, BREEFHEHSLPA Z0OL D%
WETI2HERMLELRRRESHZ, RAEBRHIMOLEEETHIC
BOWTEHEL LTHERRSEOLIE, DHFEERFOLERE %
Bz LBmonTky * EREHECEBEELA
TOENEEREC LS TEEEZVERBS LT, BEER NS A —
FThHhY. BHREE (TU9FIL) Thd, FEEH PA, &K
EFOAKERLINARBEEFZFIFRICBVWTIRELRFESHRFE
FRBLLTREEEFRLOBELIRM L 2B IR — 3
DA REIPBEINRTVD, FRFHE —EOKBEIIH LI L
THEEFHOBEB VNV AKELZLESBEBERBICBLWI B NE T
BEHRBPRLTVS 2 UL, ENSaHEICSV CRE
EHAEERHEMLLEZE PAORELETF - FMIFTOHBKICE S A
AZEFEBLLGBAB (RCT) KT EITIZLAYZLN
72U,
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B % O 8 B
REITHORECHADIHELIBMHEEINDS PA DFEHICOV T, #
KPDLRERINTVWS PAORERIHBILEZR2KEHE® 225,
T, FREET - FZBRBEITIILBTERVHEASNSE LV,
F-ESEOMEE R — %o PA ODRIETIR, EBE
EORVEBETIE, NEE»HEINIBELEVOZ XL
¥—HEBBOTALNIY X ALZCBVLW TR YRELIRHBINS L X
N2, BECHEELIHIENERBETIT. MEE O/ S W
TERBMEIT-- L, EMMEE L P —OBEHALORRIC L -
T, YFFEHOANF —HBRBEIEFLIANSISHESL S -
D ERLOFEENELTNWEILEEXILRND D% Lo T,
REABD2 PAODERBEPZRENT ., 7—FOEBEBLH RN 22 &
NTW ZLERBERENEFHFERIEA2RREEHD EEE LN,
EER. PAZHMRB T IEDIVLELREZHOLLETOILERD B
LEZT, TOEHDTEBEAOPAZAEL, BEBEMA PA 2 M
BT2L5CEELELT, ZORMADREZHALLITTNETH
bEEZI,

RO B
MEBEECBNTENBICIESBREBLLTR250BKGO
BT, DHMEBECET. ThotdmVWHEBELZRT PA OETFTMEH
% .
oI ESEREOCEKNBETIERVT, BEFMHE KL,
ZHEAMUHBOZERNELDLZ L EEMLTWVWS D3~ R

22



R L., —B. EREGNERELL. BEOGKNETICHRSD
IR AR BRNVIEERELTVWS, B F KIES ORI
Fo T, 2O LY RRERAERRITFHARTHILOBELI N
TW3,

FEE, AAORMOLEREARELTATORBEEICBITS 1A
30 DHETEITLEDRZILTC. ZALOENETARBKBELAEZ &
FBELTVS Y, BABRL, —EORBEES O/ EHE WA
BOMBELZRELLESEZ2L TV O EHLRAKOBBELLT
WaB Y, KEBOEERRICBVWTHLPAOHEKY, MEFDOY R
JOET P 2RLTV3, ZHEROLABEXL —EARKOBRE
BRMEZRLEZLEZHELTWVWS *®, —F T Evenson b id & &
EBLMEFORAR, FTHRLOBEIRBDO oW I
BEHELTWD

L2L, 2ThoDOHETIE PAORAIERLBVWT—EBHEY O
EHOAERCEGRKRBMOBEBELIMEIMIMPEAIEDLILOT
Y. Bx ANOAFHEBECRLL-HEKFHOREHAIIITOLAT
Bod,. MERBRICBIZ 7 7TOoH CEAEZRHRICLZEIH
MTADHREIREIN TR,

ZOHEMALLT, Polos bBHERMIT Lo, ZThETEEBE
DEEHNZRPARMEFEPRN IR TVARAWVWI EBET LR D Y,
BN ICS0 A REOERAICHEISTREAZPAORHEY R T A5, BE
CEBEHROYIa2V—vardP, ThETHROBBS L V-~
NRIU—THIHETH-oTZ e BRRIZEISSKEEIPRETH Y,
ERBIZEIITbhTZhhol tNEZLN B,

ZZIT.AMATCHEICHRELAEZPIEPAHEY AT A 2HWL
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TERWICKEET X PARZERBL, TRETHBEIERE SN
FERFRAZOEHRELCLBIIEDHLED DI L PARET
HolrBBREBHORRFEIARHEORATHICEAT > 2 L
HET,

AFEOHEHNRIEEBZLABRRAREZT - TEHHEZEIBNT
BT —FOHEHTODREEHELNLIKTEIETHD, T AFH
R EBREBFOLIENERBEOEMICITILIRENR PA O
BEHINBE~ORBGNRERLEERE., M 2EET D
e Th DB,

AMETRER L LT, BEAHLEROZLESH PA ODBERK
FbLblEbLTVWELERET D, RBERY —UARFEELARL
REBHEPEBRCHEATRLAEGAHOREROEAONER S
L RWVWHAEDO PARENDIIPENCEBRBT S, HIITHRBL
v Ialb—varv VY IZ7 b IoTHEOCDHARIIBIT S EMR
BEEI XERMACTHELNLIZLIEFEBLT, IERRNPLEES A
LT DORWT 4 —FRy 252528, YIalb—¥a
VICX DRSO RERERETI L2 AN, RBREOTHIC
REL2LEX . PAOBETZERBRBICLZ2BEBTRLZLESZHRED B
bNDEPZRET DLDTH D,

o0 s B|RBIVCFHF ik

. B BEHOEE
X RFFEMIT, 2004 4F 10 AF AT, ¥R DPE T CEFE
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R 20k mBEANTCELTEEENESHELEALEZEL.AK
BANTEFATA V-2 TCVWLIEHE L LE,

MEBEANTEER»S 20kmBRAECEETIARBHBEXIBLE
1200 A HEESIR, 2095 16%ICHTD 200 AR E LK
TAY—EREZToTVINEEARREREZFEL., AEKRD
BFTAV—ECZXAZRMATII9T80FmBEETHRBMEL LT
Ho7,

2. M7 ¥ A o~ (Fig. 15)

EEALZNB I oA A —"—RBRZ2FHEL =,

EAL LYY —X T3 v AT LIER—ZF A4, A A#M, washout
M, BHEHO 4 M»oBRLE, SBBEICRBNT, TAHOI
AL washout lZ ANEB X2 (/ e R A —NR"—)T 58K Tho
72 Fig IBIRARLER—ZXFA V3 rALNMAHMD 3 » A &M
B E L, 78X 4 - N—RBRORAFZF ANV ERELLEA L
AARBEZ2ZTRVHEBWTAMBENIRIZARADS X5 CER
L. mENERE2IT>Z2LbEENT,

ABFSEOHE X 2004 4 10 A 5 20056 4F 10 A TH o 7,

3. BMEBRBRELE L B

AHREOBMEOBRREBIILUTOLI R 6 KEZFH I 65
mUEDANE LT, (Table.2)

25



O 6582 Lk,

O EEEFECLILDAIREEFET S Z L,
@EETHILTAELT NS b D,
DHEITHEEILINBNLELERZERAL TR L THITHRER
H D,

OFER  -BWTEEORVL O,

CRYEBEELIZVDLO,

A& 197 4%. 20 6 BELXHELEDIX 344 Th o7,

PO LBREEZHEL,. AEOESMCABRLRIBELNL-FEE

OF»L, BEHICHBEBLEZ MMAZRBEL 2B T =,
TR NN ABITI5AZ2EMH T RBEDL 19 A ICH T 7=,
B T4, K218 TH o7, (Fig.16) S Hiz, HHILHD
HEB. MAABREIHAINTCELVIIIC, EHEESITHREB
RicBboTWhRWHRBEREINEAABHELL ILHIT 10 #il, R
Bhrd 10827 v FARZBEMTCT, BT E21To7, TOBRRKET
. BIABYEOLY, FRIBEOa—FZ2HMV X5RBTH

> T,

4. EPHRBIVCEDREREREORE

DREREIT. BERHCBEDLDLIEDREZFELLT PA ZREL., B
DREBCIEFOFREZ . RHEMICB T2 LHK L NMEY L
JEDFE. —EM (double products) & E L 7=,

.M ANE EXRBRE~OXL

AFRETIEZ., AABICHLT, B O PABEBECESE, —F
BEHEBEPAL LT 40kcal/BERELL, ZTOHEHMBHRIT, 2
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ODHERBRICESVWTVSE, 12, BERFBEOMBE= > b
—NVICERET PAOMRTHY, I 10, O EEE®ROHN
HREBEOEBWMARICEET PA ORETHSE, BRFAREFOD
mEa b — AN IZRIET PAOHFRIZB W TCHE 3 [E, 80kcal @
MEBEEE2To72EFRLBNT, EHRRAEPBEF Tho - HITER
EOEBLOMENRIBWITBRBERABEMEO = b o — R
Bohz ', ZThix, 1 BE YYD 240kcal OME % FHH PA
(PAKH#) 32, —BH7VOMET <% BIE PA X 34keal
ThHd, RMNBEEORERBII20%H20 T, LERETHEL
7% & — B 40kcal L 22, £/, MEPTAKEBRZF BT 55
FEERBO FHICAD R PA L LT, EEALLABRRBR T2V
B EEPOCHBLOIXIASOLOETEMBELEFRICB WV T,
ERCHELBDONTLLVWOIBRENHD, ZTOHEIC PI EIZ
BWT, —B30 00K TICL2EHSTO PARXIME®E O X
NE—HEBBRE 0.048kcal/kg/ 0 b REF IR T 5 B\ IK M E
0.017kcal/kg/4y Z B3l 72 0.029kcal/kg/ MYl L T EHEK
H 66kg ERET D L. 3000/ KIKEM, 60 RULOBHETHI
EHMERBZHITEDLELHERN 43kcal B/FEOLND, Z ORAT
Z3IBEMBMOIToHEEL,. AR EOMOT—FbHBFELRZL L
TWVWS, BERTH66HEBMORARITTCHRERRLONEZLE VWS, M=
Yihuo -l mA MEPHKREBREOENBE FTORE % /AT PA
b # 40kcal L E X bh ik 1P,
ML LEOHRATIE, FREFHEELISLTCREEILTWNS
VHEITHRRARFOBECLRVWTIRADIERBEVWE Ebh
DH. MADREBACHZ., RERLBRERFORETHITHMHLS
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LbWEHEILBWTHITUNDOESEB I K > T 40kcal 50 OB
2 HETILERELDD, PORAVBECOBERICE SV TAT
B2 L2 RILENDHDI, FHREHEBOEKR R =—X2 @M
SRy, ABEFOBAAMNOMBINE LI AEDHERL2EE TS
T, ZERCRBTEBPIREINLDI ZEPERRSIALTWVD,
#4T 30 43 40kcal O PA L ZiXH| T 272 dDD VY I a2 —¥ 3
VIEESK BRIFEHEBEZELOBRBTRD S (BERET D)
XEFOLEEEIToTEON, T ABThHLoTm, TARKEEE
(Physical Therapist, PT) X k9., ZThbicmx T, AABD
TWEWELBAEESHER (BiFHk) 28B T 22010, MEW
VIFICAGMERZLVWES., BBHORESLLESE, B0 Y X b %
EZF T, AAPEBBLRT VIS CEHESIBERLEZTELZ (BERR
EXB)ZIT25L Vo tRNAFAT . MABO2BCHEMNICEAL L,

NMAREFOERIT, UTO3IARICENIN D,
1 f@%l o PARE,
2 —EHEHFREPAOZRELLT—H 40kcal ® PADME %
HE,
83 YIal—VvarviREIKGEEFHEBEOEHFHOER
REXE,
PAREEOPTRIVCNEEMBICIVEARY L TAE (28
Mic1mE) © 24 BEABCHELZ, £ENEEME. ZHBL0H
B, NEPLEINEEMBSICEFEMc I VA TSN, 7
SAT VY IFBTFAY—EC22FAT2E0KIOHTIHT S B E
BEERAWE,OMRY— F2HVWT 24 RBEZOTBREELAANX
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DB EHmY ., PIPARHBEY - MPIAANLTPAZEHRLE, £
ERBECIVERNFIEEFINFTZILNT T THERL L,

EBARPBEINIRBICHTINALLTE. FABRCE
WTAR—=ZRF7 A4 HOEE PA (A 1B, 3EHE) % 40kcal LA
ETEI-Z-HAIC. EHARZEE L, Y EBEORRBREM O K
FEOEBOREERXIT- I,

Yialb—va VIEIMIPAZRAWT, £F#HERM OB TATEE
REMEFEL, BERACKELEEHEEOREIELAO 2> T
o TOBRBREXIBICREBONEZA WV 19,

B4 2 #T 5 (Analytic Hierarchy Process, AHP) & X 1977 4
Thomas L.Saaty L X VBRI EBRRE - I ETH D, B
RERREOCOEBEZMBEBE I CENLELT, Hiik 18410k
BEr L, 2OHERAELTLR2EL LTOBEBERMOE 5 R 2R
BT D5FETH D,

AHP O % LT3 AR E T b h 3,

1 BEEBE. ChilHELZHREEECIMLTRATILO
ThHhd, AHATIE., FHEHL2LE - FERE -RHFBO3EHE
BIZHMLT, (Fig.17)

2 BEWCLDI & (Fig.18), ThiIMBICTCHMEINnT-
ERHOKERLEZEBHFHEOHEVLONLIEICHMNMIZKHE T 3
HLDTH D,

3 HBMEPHERZ LIV FHE, ChEBEBETRE I L
rHEESHLY — & LZET HAEFRRBVWTELIEMLO &
WHLDOILE2HKDOHIZIELTHERKEZRLLZLTRODDH O
TH D, (Fig.19)
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Thbb, FMEESCRREZ2EE L CEER LB OFME T
5. TEOLT, EFTVEMERL, HIFIL, — R —DOLBEEIT- T
M EEELI R —EO o kR4 a v ta—FTHE (X
ARY-MER) 752 T NBREOBENLREBLOBVIED
MEEZRETDIILEXETALOTHE, ChbDHlERKRA
LiHm (BEBRMLOEALMITMH) 28, DWTEKFRATRE
LeHGhEBRERBOBRBRREICAVWERE S HTIE (AHP) ofth
#~9 (Fig.20),

5. #EHFEMT

AARELHNBED PAPIPA) I LTHIEDOR WY 2 B0 EHHE
DEZFHELEL, AR, BRI VWTHL, 02V 2HO
FHEOEEHEL =,

T PAOEBREFMEEME L LTHEEMOoOMBHREKERD =,
EHi, ZEBOR—RIFIAUVDLDBETHE»HBER L L T,
DHEREN AR LYABBEL LESAOHEMBERE (v X 1)
RO, AWPOBEHOEHEZT o7, ZTh b D4 HiZ ik SPSS
versionll. fullset Z A\ 7=,

m & %

WP O—%HmE Fig. 21 LR L &,
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I AABEABEOFKIEEH R (PIPA) (Table.3) (Fig.22-23)
SFANBE(n=10) O FHMHE (EHERZE) (LA7 1668+ 103kcal THh
DT, % 1731+ 104kcal LA BERHEMEZFE D 7=, (p<0.05)
Xt B (n=10) O EHME (HEHERZE) LA 1508+60kcal Th
ST, 1% 1482%55kcal TH YV EZ RO R o -,

2. MTABLXBBEO_HEME (Double Products) (Fig.24-25)
—HHE
STARE(n=10) OFHE (FERE) ILA7 11560.3+1863.5
THhoTl-M. % 10259.521430.0 L AEBELRE T 2R H 7=, (p<0.05)
X REE (n=10) OFHE (LFEERE) ILAT 11184.4+1509.2
Thofoh, % 12294.7*1885.7T THh YV EE2 RO o T,

3. _EMHAEBEOFEIRBIT DA v Xh(Table. 4-5)

Fisher ‘s exact probability I p<0.001 #7;7 L. Relative
Risk (Intervention/Control) X 0.1 (10%). 95%f5 8 X M X
0.015-0.641 Z R LHMHZEHNIZIAR THL - I,

4. R FEHEOMEHEM (Fig. 26)
HEHEABIVCHEHF BIZBITAR —4% —X® PA @ B % i

r=0.99(n=10)Z ;R L 7=,

5. BARFHREBERIIB I 2HNBE, FEE, REBOEBSH
FiEELIEEEMM O CI X 2.33 (95% X M 1T 0.565-9.639) Th

31



DEEHENHDZ ELIE X oz,
XNRELREMRO CI X 1.25 (95%15 B X M X 0.296-5.272) T
HVEBEHUER DD LEIE AL,
BEHELAEREMRM®D CI 12 0.12 (95%E X B iX 0.595-0. 24)
THVEESEXRR D LN,

% CI (consistency index) IEBAGELRIND, BHEME-HA
B/HEE-1THY, TER2—HEBETOICRD, BEERZ T
NIEEAEIKRKELS L5, 0.1~0. 15 A FTHRBEINTHD & EaN 5B,

V. & £

LBEDOERMEIZONT
AMETHRLEAELB S XTI, EACBVWTERA®
EAMHERBANCEITAR T, T—FOHELE OBKH
CBBWTH, EROBERBICHE, BLXZ 80%0RBBHWN T
Teled, +57 RO OOERAEEZALTVE EEZI LN,
ARHOFBEEFHRERE (VW—F LV ORER) T 1BEHEOR
EREHBABFSHZ2E IR I > C LA, BlEHFICB W THE
MOYBBBILRI R LEBbh 3,

22HABBEDONRFIA—FZDHLEHITHONT
AAZBRLLTPIPA BAABEIBLTHBHICHEAE RS

MEzRL, _ERCBIT2ABEFWHEELAEVEESES RSN,
EEBROABEZHENMIT. R -FBR - RFpO3I 2 KFSh

32



5, EHPOAKIZL-oTRVEERILE, EHRICRAE-
MEZMAORVAL, LB, KMEBEREZ2BLTCEBBHICERT
5L THD, TOFBRH~OBEBEICBVWTIER - R - R
HEMECHKEALAE, E4xPEELREHE2R LT, EBHAEAHERREY
BRFRLELTEGREL?»ERVICHEBET 2L, BB CORBRRETE
REBOCHENT S,

o THTHMYVYRAINIBEOR (BRRXBERE) L EE K AR
BET, ITEBRHIHEMTEZ, RAEHDZERIAF—FE
LTVWa2HEAICIR., EBHEBVWTEASINZ_BIERROE
(CTRAERKEHE) TRREDRBCIFEELVWE I, EHA
MPHLIEAPDLDABOEEREMNM TSI & (O A%
Anaerobic threshold: AT & W5 ), LMEZPERBRETRE T 5 =
L TC_BMIEREFOEEDPEICHMT S, o T _BILRIRFEHE
AT U FOAHBECANMBICHRALTCETEEROICHEMT 3
BDATU EDAFECHEIABOEACKEL,. FERNVICA LR
T35 47,
“BIERFOEBRBEIMABRO TV F—VREZALDZ L, &
MRESXEBEIXI _BIELRIFOEABRIZE L THE KT S, o TSR
TEKXKAMEFET, _BERIBHFHEICLH L THMEZ T T,
SHEBRIBI BRI EBELFEREOBICE LS, MEF L LEH
FABEHENTIN, ANMBEIBEVWVESICRIIHRBREKEOR M
FL—EBRIBEOEMICEKFT S, AR PIEEL LITR B L —
FRKZBEOHMABBEITBICRY, 2HRAKBEOHEMIT TR K
OEMIZEKFT S, BREDRB I ESHRE ICEHALTHMT 5,
COEMDOEBEIX Fick DFERICEVWLAHEOHE X & 8 %K
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FBEOHRRKIKEHFLTCVS, DHHEEX —RBHHE: LHKO
BIZE L, EHHMBEZEMOLHHERMIET—EHHEOHM
ERET S,

LAl —BEHHEOHMTESHAFTOF R/ THITSL &
B57H . FAUBROLBHEHE NI LHEOENIEKET S,
HHRMBERBRELEDRAFL VT LZOLCEAKRT 28, %%
ULDARMTEBRBIEILLARD, o THEEMLLAEEDA
MTOMBEDRBEOHERNIT, DHEOBMRIIKELKETH L
722, EBREOHMML L HbICEFHMIEIHMET 5., BICIE
HmEOLAIEZFLL . MEHOLEIDLT M LR TZICTER
VY,

UEkoZ e LB HEYMLEIESSRAEICEKFELTLR
THIELDL, MEOEMTHI_EBLETREOHEL LD IZ
WM+ s, —EOEBAWMIN T2 _EBOME2BEET S L T,
ThoLMBREOCKEBOLALRL T, BAEBRBHICH > TV 3 DL
BEOCETAZFHMT 2N TES 0, —EHFES,. XETHH
MELTPAOEMIZAES., —BLHAHEOHK, LHOEK,
A—RAMICHTIXBHBEERE LRI TR BEREO N L — P2
THROBBILAEIMANKOZTEMBFOHAROET, AE O
Ay TIATURAOMEREBEBETONDE, ZTOBED PA T
EEN, XETI2HBLLTREBREICRVT, —BLHHEMN
BERAMRETEZ2 R LEdBBICES, AR TRERSILEZLD
LEz2obhi,

IO LAMATHELLZERIE Tudor-Locke 5 9, B I W
Pate H "V OME L EAKRICPAOMIZES, —BLHBEHEOHK
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BECTWLAREENDH D, 27 L., Tudor-Locke b *, B L W
Pate OB GFEHPIFEEOEH THIOICH L. AHE TR
BLIELEDEABPIEERER I LW ATRERDZ LD
O, ‘EEEHE CBLWTEREAMTH-TH PAOHEME £
YFE. " HLHHEOHERXBAE LI TREZABRTILOTH
5, —HM T 280kcal BREDEGH R MbDZ &, _EEEE
SHELZEROS L —BLHHEOMBEIPAR LA LLZ LT
NZzEMNIT2m8RLEVWR 5,

AMAETHOWIE _EFEORET. PATBWV T, It AR LR H
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Conventional Methods (Numaijiri etal)
Every physical activity item

It apply a coefficient of an energy consumption
and estimate quantity of physical activity.

1440
24hours PA= Z (EO x BW X A)i

i=1

EOQ: an energy expenditure coefficient by a share chosen in list every activity
item ,BW: body weight, A: age -gender revision coefficient, energy expenditure
coefficient

Fig .2 Conventional method and equation



Position and Intensity Method
Movement is resolved into posture and labor intensity.

It determine an energy consumption from an energy
expenditure coefficient in a matrix to fulfill a dismantled
category.

These methods do not use a list of a physical activity item.
1440

24hoursPA= Z (EM x BW x A)i

i=1

EM: an energy expenditure coefficient by a chosen in Pl matrix
every activity item (no using list of coefficient in every activity),
BW: body weight, A: age -gender revision coefficient, energy
expenditure coefficient

Fig. 3 Position and Intensity Method and
equation



Low Moderate Hard
({EL 3G ) CETLc1:9) CARY-1::9)
Lying 0.017 0.023 0.026
(BAGE)
Sitting 0.027 0.055 0.062
(EEfi)
Standing 0.045 0.059 0.091
(L)

Fig. 4 Pl matrix
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aalele

s o s & imom We hear it, and it is input

(3 (14 50|t% Meender FIMEAse & gend. Adjust cofte. 1-704 X female 1

s T direct input or OMR data

g

LST JLST JLST JLST

e (C & P) of data

10JLST JLST ST fLST
11JLST ST WST J1ST

12fst st fist st

i 13|MST [MST IMST _IMST

PM| 14]|mMsT T _IMST _IMST LEEB A5-VPAPatten)
15|MST |MST |MST _|MST

16|MST [MST |MST |MST

15 T 5 ‘ The PIPA calculation output

18JLST ST ST JLST

1
19fLsT fiST fisT JiST Y
20|mst_mst ILST JLST . s
21 |~sr LSI__Jist st
22|ist Jist_Jist st i A
23|HST |HST IHST |HST
24 i LA

"

Macro posting
= | button click

2006/6/13 | % BXAE | 0] G 50 1947.8026 |

Plural cases, the
repetition measurement,
a list of chronological
order measurement data

1
2
3
4
5
6
7
8
9
10

It is macro mint condition 120 seconds for 10 a
12 processing time example
13

Macro use 30 seconds

Fig. 7 Macro construction of two spread
sheets
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X
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| give freeware and shareware in

software download site, VECTOR.

We can download it (from 2005).

MPIPA
FREE0) —MEY —)L —8RNOIE —e~<—2H TR

i A
YOI TILT 3150PM
oyt 23

Ly ¥ AT BEEAY
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£ eI > THSh CHIE HITE N D7 Vr—
Y3 /1E |\ PO BB LI IO TT —FEB T Lh TEET,
MPIPADRRS VI A IR T AT (CRNENTUET,

crwer

The physical activity item concerned

- =

Posture / intensity

.

Gender / Age / Body weight

.

An energy consumption (kcal)
that we want to estimate

-

Calculation of the time
that is need to get the
consumption concerned

It is software use six seconds a calculation time example for
electronic calculator use one minute

Fig. 8 The simulation software
MPIPA v1.6 (Japanese version)
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20

Under
(min) 30 minutes

10

|Average 13.2min I

Fig. 9 The situation of MPIPA
download operation




(min)

21.9

21

195

22.1sec
/ data

| Average 20.6min. 50/data |

For 10 minutes longest as for the action record list mention that
performed all at once for shortest three minutes; for an average of 7

Fig. 10 Duration of 50 peoples data



(sec)

- 200 -
150
100

o0

| average152sec. Three / activities |

And all tester were completely operation, only taking a demonstration.

Fig .11 Start and disposal of OMR-
PIPA systems

( Operation of simulation software)




Digital (kcal)

2500

2000

1500

1000

500

100%
(n=48)

missing
casel eyesight is weak
A fall of a case2 short-term
signature power

It is contradicted by mention
content

0 500 1000 1500 2000 2500 Sheet (kca |)

It is about 6 minutes in explanation
time to a group

Fig .12 Accuracy



Very good

Good

MNMormal

N W B O7

Poor

Very poor

Fig. 13 A feeling of operation
using by MPIPA



R,

Fig. 14 Satisfaction of operation
using by MPIPA



Duration:3months X4=1 year

‘ Intervention
_ t I Group
=aseiine Intervention washout (1G)
/
TR Contro
Baseli Group
gooTne control standard washout (CG)
endpoint
Random divided to 2 groups

1 { Measurement 1 || Measurement 2 J—» Intervention
Effectiveness

Random sampling in this population

Fig. 15 Outcomes measurement protocol




Aege

BwW

BMI

Age (year) BW (ke) BMI Rest HR (bpm)

IG 75%10 57.6%x113 232%+43 68110

CG 7518 9421140 21.4%x47 78113

Fig .16 Matching after the divided
participants



Choice of a physical activity item

Criteria Posture Intensity Duration

Activity in sitting Activity in standing Activity in half-sitting

concrete oy .
position position posture

plan

Fig .17 The physical activity and Hierarchical
structure for AHP in decision making
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Fig.18 A seat to perform pair comparison (Japanese)



A B C (8] E F H 1 J K
i —sttaEEx] gl
2
3 M —RLEREEVRDSRIRT D AHE—5HEEEER
4 r ZEE(—HREEES)Z3H5
5
6
7 —HHRER A B 8;
8 A 1 2 0.2
9 B 05 1] 0.333
1Q5C 5 3 1
i E
12
13
14
15
16 i & v FETH—HIHBED ERE
7 EACGHEDERE | FETHZ-HIUREORR | [Faprs
18
19
20 —»fLEBRR A B C & Because it is three items, we
21 A 1 2 02| 0196 calculate a geometric mean value of
22 |B 05 1] 0.333| 0147 three roots.
23 C 2 3 11 0657 We make a grand total of the average
g; Cl 0.082 that we found a denominator, and, as

(Ex. A geometric mean of A; 1x2x0.2=0.4 three roots 0.73685)

for the weighting factor, it is done a
normalization when we put the
geometric mean to a molecule, and it
is itto 1 a grand total.

Fig.19 The seat which calculates a geometric mean




l To define evaluation criteria and a choice I

To evaluate main comparison

4-|4-

make a model

To determine one-on-one comparison

To calculate a series of processes with a computer
(spreadsheet sheet use)

We unify these judgment and lead conclusions
(a heaviness charge account solution of priority)

Fig .20 The Flow graph of AHP



Fig. 21 A shot of practice measurement
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1700 | /—""'{

1600 T n.s * p< .05

1500 ¢ A_:‘ {

1400

1300 |CG

1200 ¢

1100

1000

Baseline Intervention

Fig. 22 The change of energy expenditure
(PIPA)during the trial
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-
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1000 [T 8 ¢ b E F G H 1 4 |(case)

Fig .23 The scattered graph of each
testers (repeated measurements) in
Position and Intensity Physical Activity
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Fig .24 The scattered in before
intervention study
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Fig .25 The scattered in after

intervention study
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,"/“
1500 J’;*,,.
*_!’ ’
1000 =
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Fig.26 The relationship of each testers
(repeated measurements) in Position and
Intensity Physical Activity



Table 1 A revision coefficient

An age man woman
20-30 1.0 0.94
31-40 0.96 0.87
41-50 0.94 0.85
51-60 0.92 0.85
61-70 or more 0.9 0.83

It let you splash this revision coefficient on each other
depending on every age of a subject, gender.



Table 2 A criteria of selection in this
study participant

(D More than 65 years old
@ Hemiplegia by cerebral vascular with motor disturbance
3 At home and becomes independent living activity

(@ There is gait disturbance, but it is the person who can walk using a stick and

aid independently
(® Without eating / dysphagia
® Without orientation disturbed




Table 3 The change of Pl physical activity of
the intervention group and a control group

Average =+ SE (kcal) Before After

Intervention group (n=15) 1,668 =103 1731 &= 104 *
Control group n=19) 1,508 = 60 1482 = 55 *

* P<0.05



Table 4 Double Products Relative Risk
(DPRR))

The effect of the intervention to the physical activity vs. control

prevention sum
+ —
Intervention | + ) 1 10
-1 0 10 10
sum 9 11 20

Complete measured number in Intervention group (n=10/15)
Complete measured number in Control group (n=10/19)



Table 5§ The result of statistical analysis
in the effectiveness to using by this

intervention

* Fisher's exact probability p<0.001

e Reduce to baseline for disuse expression

Relative Risk

(Intervention/Control) 0.1 (10%)
e O59%CI 0. 0O15~0. 641




Appendex
MAETCHWEBMMEBIUCERENBEEREZEOME (1-37)

1. ¥ {615 8 (Physical Activity)

H k&8 (Physical Activity)IiZ -2\ Tt 1985 4 Caspersen
biZ ko> T, BB (exercise) Rf& S (physical fitness) &
HEMEINLIMELE LTRBENZ, TOEREX TEBBICL -
THEERBIINEPLEDODBZTORKE T, FERL LT XL ¥ —
ZHETDO LD bahTWwWd, —FH, EBHRZ0HEESHO —
MTHY  AANBEROMEBFERMELEZERLTERNCRYESNS
b DL LTWE  ERDOIEE) (exercise) ] B TiEB) (activity) ]
NG, FOHELB IV RERbLOA~NLEERZLTWVWS, Z0D X
RBEOEELH 19T FbXETHL FEZ2BLLEHE S
VWOLLDDOHGEEBOHY Rz oREESHIh, HFHEKE
BV OMEBRIIINE, FhICLBZE, ZTNRETCOESE - X
K=V LEWIBMETHERL, [ BEBHOBEBHIZL > TERER LY
LESDZAANF—HERZHEOIES) B2, AEAFRES, &
o LUx—EH. ADEBEVES LR TV B,

2.%% (implementation)
ZOEETHEHBRMETLEARVWHERASRRDOAS A -V % oy
Ea—F VAT AL THESZY, ET7EBICL2AEKMAE
FTETbE  BEEZR AR LEAAUANAOE=ZZFZEEFNRERILT S
TEEES.BENR Lo REMICHALLT I L EEE LW
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Ve N— R 27ROV 7 hU 27 HELVEBESCHE, BHALY
FMARAL L, £, EFRBECZTOREZEAARADEBOFEELE
K5, flzid, YVIMNU=2THRBEZB TSI A0 ICHFL
VWEEEERTIILE (HFLOEKEZALA LTI AV NT B &
EV . EREFLVWF v 72 BEDIZLEE HFLLWF TR0
TYVAVETBIEEY), AT VAP REETIREES.
(A TFIV AT —varv] FEREINZHBRESCTRE2ETEA
N A

i)

3.7 =3 Y XA (algorithm)

A2 LE3HEROZ 2T AT XA ENVS, HBHE
WEEBRTL2-DCMLBEREEXEOFIEZ2., AR REbDD
EERBT,

4.Visual Basic (Microsoft £t)

Microsoft #iC KXo THREINAE T S IVITEB/BOZ L,
T7ZVr—=vary Y I7 bR EFEBICHERTEILIITREINEM
ROMERF L CRBEINLELD, ZTRLEDLEEHL LTH
WLIBERZEW, 7+ —4) EHBENEZ TV FORTTI I
—VarvY T FOBBRERL R (ActiveX 2 br— )%
BROMT . BHBEOBRESLCHBABOBEREEETDZ I LTT Y4
—Ya vV 7 bPEBRRBRTHI LN TE D,

5. 7 7Y 4 —3< 3 (Application)
XEDOHER, ¥EHELRL., D2FE0BNOZDIIRHIH SN
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Y7 bhyxz70Z 20y, NIERAY 7] EVRENR, Yo
V7P xTCHLEBTILIEARANLREREET LD OS(EAY 7
MIZ, 2—-F—BHVBLITEI3LOXPHARAATHIRT S,

6.>I=2b—3¥ 3y (simulation)
BE(EBEOLIAHERERELRVEARY) OMBEL 8B
(¥h) LEEBR2HEBEL, TOEBE*RHVWVEEZERE2ITR - T,
FOREZSN - FRTIFEOZ L,

T. %% HAHB D ¥%EE (Optical Mark Reader, OMR)
KBAERERT AN T UV —FPTHVLRLIXAERD v —
sV —rPHBOTEREBEOZ L, v — 27— FPHAKIZE., H o H»
COHORODONTEMEBEBICEBRRNOEZAMMPEATEY , BEEHILH
ERLVODEZBETINZRBYSDS T, OMRIZZOHAMIZH L2 Y T,
REXICEIYL, FOMPBYVOEINTVWENE2HRARS,
AFETITRILIVDBEIINCERBIECHDEIL T —FANEALT
RHOIZENTEDZRED, KEAREBVZF—RBRR2LOKRBAE LR
B, 7y r—FRAERETCRASRA TV S,

8. A ¥ ¥ 7 (scanner)
EMPrOHEEREHEY2HLIRM > T, BT —F L LT RYariZ
BETOIEBOZL, HAMOIHBOMABR LI HEHL T, KX
ECDRETHAMOTCTVEINT —FZERT D, LTI
BERIIAOEEFVELTRAINSGED, YO 60N B
EHmABMBDDOMEERESE LT dpi(dot per inch) ¥ fEbh 5,
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200dpi B 1AV FE2 2000 HDEFTYV L LTHEARD, ZDHE
BEWIERE, REBCEVVEA2ERL2ELND, 2 —H#D X))
CRBZEELTIHEREBEZHL»T 77 v Py FX ¥ ¥+
POS VAT DN —a—FRAEAMYVBOLI>IZ, RREZEEL T
HEBRVBEFH TCELTAVT ORI YT REOBEND D,

9. ADF (Auto Document Feeder)

FREBEXYEEZ2 VS, Auto Document Feeder OB, — & D
BETIVVEIRXAF Y TIRABENRTVWAIEET, 20 ADF B dH
NEEBEKORM2Ey PLTHEBMNICEERARY 2175 2
EWTED, BEDT77y PRy FAX ¥ F TR 1IKIKRA %
Ty PLTAF XY U DXL ERHLIDT, KEDODXEEZRAF ¥ v
TEHLEREIZDOAFBH B LEHICER,

T BETIV VAR RAF Yy FIMATar—HBELAESERT
WBHZENREWHR, EOHEEL, TOAF2EXEREOER %
BHBHICarY—FT5ZLBAELRDS,

10.0S (Operating System)

¥R FAAREHEH AL Vo EAHABERT 4 27 2
AEVDOERBRRE, ZLOT7 7V r—vavry 7 bhbk@ELT
ARSI 2EARAMLBEZREL, a3 Pa—-F v X7 02K%
BHRSTL2Y7r0 =7, [EXY 7 =27 LIRS,

11.5 X4 2 (Y7 b2 =7) (device software)
HEMHEMLRFEEOEELZFF B, BB, EEL VWY EK
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DEBEOZL, MOPOBREOKELIFLEFBHE VIR
BRTHY, TRNAAY 7 2T ERBATEIHR T, av v a—
FABOEBRLRAIBB L2 aryva—F ERLERTRICT
55D VWO ERTHVWLN S,

12.7ma — ( Flow )

7a—%A47 25 5 (Data Flow Diagram) O, ¥ X F &
ODTF—FOoRNERIHKOZE, T—F5%FHE - BN -LHE.-F
BT 2VAT7L208%. 7—20HNEFRTERATRVWTERL
b0, Bz —LRLEFAEX., 7—FOHRNAEZEKL TW
AN

13.7— 2 DF TV H 54 X (digitalize)

BMAERST T/ F =220 10MBEDLENLRLET —
FOEARACEBRLEGLEBT L2 0), —BICE\AERST
ST - ka2 - LORFTICBERZIDBILEWV I,

14. 08 5 > 7 L — b (processing template)

Tu I3 IVIERIBVWT MRBRT - FRBELERT DA
ITkasheftoZ &, BREOREZBM T 2508 ELTH LN L
DROTEBE, TORORHRXLBABRERBLZHBHOEZSZCERT D
H D,

15. %5 B > — b (calcsheet, spreadsheet)
BET—70EH  -HHICHAVONBET Y r—v a7k
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D27V T, EFHAKOIILCLHTAEBRFROENVZHER
BERXEANLTWL L, Y7 My =2T Lo THBHMEZHEIN
5, CORBROT —F2RHBEV—-PFPERLETIXATS VY FYy—©+
(spreadsheet) & FE 5,

16. v 27 1 O % (macro)

~/miiF, el LPROXFINE, b ULODEREINTE
HACH--TBRL, Chx2 70750080 CHK>THERT S
TEEWS, TV —vav YT b T LOEEEABLT
LZHERC TS T LER (TZ70EfFE) Db~ ultMs,

17.7 — # ¥ — b (datasheet)
RHA V- MBI ET—FEZANLIEBORBOT —F D
£Fh (V—F) Oz &,

18. vy b7 ¥ FX— X bk (cut and paste)
A2 FEEETT—FZ2IIIATEYVRY, TR Y
TA5ECBIET A LEE VI,

19. v —F v {t (routine)
BHERIZBOTIX, DEBEBICOVWTHERLE 17875 A
D=5 EELDODTARMEDITDIILEIT, —EOBRIEDOK
WRLEZITHBEL H D,

20 BB RN HE I (intuitive operation)
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21. R4 178y (virtual

R RPLEBECKFOANELEL T Ba L Ea—y
HEEOF— 2 OMILETI L&, ZROOHREEZLEL L LE
BORTNRHEPOMEOL I CBLLNEEROBEEL VI,

activity)
AFxHFoBEY OREZkD S & RBIC,
BARERZONEZBRKIZHRE L,
¥THéahd, ZDOK

RFEE{ Z# 5.

il

9)
B
22. N & 4

FZTCEOEKRRITH
(part

BHORBOKRLY TR FMT
WEITTIAMICEEIND FEEE O

TERHINWNZEZTE 2 WS,
of

input)
Ziligk I ELIH D &,

23. % 7 v u— K (down

F— AR -V RARLLOANTBBIELTCT —F%a Lt a—
load)

AV E—FYy FPEBABAORRY a I IEBREYRY F .,
ANIIHRETDH L2y ryra—FEny,

24.d11 ¥ 7 b (dynamic link library)

77
Dynamic Link Library ¥ 7 b U = 7 ® B T . Windows IZ 8 T,
BHOT TV r—vary 7 hBREBLTHATS LY ZHA
MOBWT O VT L EBRBRILLTT7ANVELTHRFL TR &,
VBERZELTAEIERUTCHL AT IFE, £, T LD
WLTHABAEINRZ e /7 508H0Z L,
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26, A7 @ — bR Z ¥ (scroll button)

27— N—0DFLTFHR/EABIII=ZABLRARRAZ o —
WNREUVBONTWT, Zh%22 Y v 2352 LICXoTHRY
0D—)LIHEBZI LTI D,

26. < 7 A # {F (mouse operation)

RICREZUP, BER—ADBO2WENIRANEBERWVW T2
VEa— A OBEHERBEETOIL, ALETHLOEDRZLICEDE
ODR—=NVPEEL, BB HFR, BBERELRLEOT —FFarya
— R ANEND, BERHLECRER YV ROBETICEDLETBE TS
INERF XTIV E(I—IYNMIBRREN, ThEBRDIZ LTI
Tavta—F%2BET?, BER- LV THERSERXRBLEES
FRELOAEHCBHFTACBHEELRH T I AEFEFRNT D XX,
AV a2—FLDOERICTIF—TANTHERSFAREE VAY
LA TUARELH D,

27. Worksheeet

Visual Basic Z W u /7 A {ERKIZ, —DICELED
BELLBEZ2ITOLEIHA/IC, 7o/ 7 0F@8cEFEERALY— ]
DT L&V,

28. AN B i@ & 4 (part of input screen designing )

AVt a2a—F FTERBRECT -2 ANTEH2HE,. RACHET
HERDI &,
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29. A1k S — Y (parts of input constitution )
ABBT =R TROBARZITRITLODOANEBO 0 s
SIVI/OBIEERTS. bonLDERINERERAERNLZER
THREDDOEMDZ L,

30. & {417 (1inkage)
T7ANVORBRERLERT I Y 7 b7 202 28E%
Brdsdz L,

31.VB Y — L ( VB tool)

Visual Basic ZH W70 s 5 AE/RBRIC, FRHTEL —-
DHEBLBOBNEZFE T ROESLPHEBEICAEETT, ELE
%)0)0

32.f# 8 ¥ 7 b (expanding software)
EREDODTZ7 7 ANRIANTOHBENERELXEHBL TH A X
EHAILKS LY EMLELORZRTICELEYVTB Y7 b &,

33. Lhara
MY 7 FhD—>, (32.58)

34. < b Y 27 X (matrix)

JYVy F(BF) OZEZ2Wny, FREMRICBWT, 207 Y
vy RFOPF COFEMBRIWVWS 2@ LE-> T WS,
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35. 7 — # 1 HJ — (data logger)

THuJE#R%, BN T X AEICER (ADE#H) L TR
TEILERETI V02V H, B\ LET —FE A YVavricetL
THITEh 3,

36. (i L3 B ¥ (Position and Intensity Method; I {k)

ABEDEIREBRT, FOLIREREOBEIZLEDOL BV
MzBXLlth EVOIHRBHEMRT 20K 25 H5KE
BORMELFED —D, 3EHBL, 3O0EBRENLAZ2S 9B
BITHNOZTAANT —HERBECIVEREBZERZHA TSI HLOT
» 5D,

37. 3L K 3R B

PIB RIS HGBEHZHRITI2PTC. AVORIABTH Y,
FEEBONENELAEMTITON, TOHOEEMRENIT %2 »
MPRVEELBLIITHAERLAKD 40U TOEBHTHIHE
ERT., BNERE, BEMNERER. AKKERETHI N, &
BROLBEVNETENENENM, EMTHIZ EE2ET,
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EE

(B FR] AMRTOBEMNIE, BREBCIBVWTIINECHRETH
S BN ERBEENOSAEHELZTHIE,» O EBM T L T
Bysvic, FRENZMNALEZFEZHEEL, ZOVATFL2AM
LIEBEELL 2N ADODREZ2FUREHROAESCERFZNERELEIC 2
ERAELAIEERET I L THo T,

MBIIEIREOH L GHER TR EMNE L THASBEOZ XL ¥—
HERSIREZOELERDZZ LN, BEHEOEFRLEREEY
REBEREBTROEGEEHROAMESFETCRILELRFRFEEZAE
LEELTERVWI L Thole, EFIX, ENERREOHFEFHESL
BEFTDHEL LT, BEOERRICEARLRLS, ABED LS RERT,
DX RBEOBMFICEDS HWVWEEHEZES Lz, L) il
MR2T— 2 hoRODFIEZHRELE,

IOHFETFEFESEL, B, IO 3EHL, K, PEE.
DIODEBHREOHLADETIDINBEL, U TEIZRAX—H
BRENLHUEHEZHETILOTHSE, LrL, BLAYOR®R
EOTTHBTIRAEORHRBITIBEENICHENRETHDL Z L BE L,
ZIT . RAMOHDR I V—= U TR FEOCORERAE TH-o -,

(5] AFRIIHFRL LHFR2 THERLE, IR LTV RFTALEL
THREHEORHIZBWTURMBERICIEZTAVTY) Xz kicL
ialb—valrRBAERERY 7 N T ORBLEAERFLRY EBIC
X7 -2 0RKHE—HBLBIILDIFEOHRRELITV., FOERML L
BEMTRIELZ, IE2B IOV AT AL ZERRGERELEAOY
AKEBHEZAEL. COBBROEBE*RIETL-DEMELIL 0 R4 —



NR—BRRBRZITV, TOLHHEOEICLI VAR LZRANT, FELSR
EEBRO 20 DABRBEOITBRE TAE T IMNOLEREEFIC L 2 EBE
EOHLL50 AD0ENEGREOCTBEBR . BLIONERFE LREL
5 ADBRIEREThHoTe, NAFEORRIT A - XFAEZ 197 A
PORBEBTRELELZMALDL HEBECIONLLRWVWE S ITHITHE
FRRLE 20 A0 F(BEHESIVCLHELNMEHLEOETH D
BECTHoT-, FARMMBEBIEIN—RF74 v, TABMEL Iy AL LE,

TARNEFR 3 RCEHS, 1. BHOHFEKEBHEME, 2.2V
—varvY 7 rORHBERECESK —ETHEHERESGKESHELLT 1 A
40kcal DEHEEBROME L 1 »y AGICEH 3EEE, 3. F&FEHER
DEFHEOBERREXECThH o7, HRBIIANEOLEME L=, KK
ik, EAMOREEIZERKT. TADRIABOFETFTHE, —HHX
ERIEDRV 2 HOFEHEOEERMN L, £, _EMREOFEL
BI24Ay ARBLIVHAKESHREOFREMEHE ML L TR EAM oM
EEEERD -,

[BRIZDVATAFOADT —FILOE—FRA6T HLWD |
HE HAN21H5TETL. VIalb—va Y7 =T 0HEILTE
REHEN, ELIBREHEKL,

MTADEBEEINABOEFEEHELIBELIVLAERHEMEZRD,
THEHBERBABIKETLE, TABU0 A) THREHEEHE (B
AzE) 28 1668+ 103kcal 2> 5 1731+ 104kcal & HEIZHM L, 3t FBE (10
4) I1X1508+60kcal 75 1482*55kcal ILEN E&# B O Moz, _H
FEX A ABE T 115601863 /25 102591430 L A B LK BF]A R LT, o
FREEIX 111841509 » 5 12294+1885 LM az R L7z, _EHEXFON
ABIBRIIA Y Xt 0.1 THEETho=, BEZBICBITEZE -7 — 2D



FEESHEOMHBEMAEEILr=0.99 2R L,

(28] 24 BHOFREHLHEI I FREEORERMHEAEH 2 H
EMBLOCLEEDRIZERAEN DS, v— 7 vV — FREBEVLHR
ZORE~OERBREZEOLEVLOLEZLNRD, RAERLIUEAO
BT2XPoEBETIE. FOTHERKRLERIIHROKBERELYE
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Abstract

The purpose of this study was to clarify the effect of intervention by a new
measurement method that monitored the amount of physical activity of disabled
elderly individuals by using an automatic system. The methods included simulation as
an individual guidance method to change the amount of physical activity by providing
information and guidance through predictive analysis.

Thus far, for determining the value of energy expenditure during physical activity,
normal posture and a normal movement pattern of a physically unimpaired person
were considered; therefore, for frail senior citizens or individuals with motor disorders,
the error associated was large, and the amount of deviation was substantial. The
energy expenditure coefficients of movement of a senior citizen with hemiplegia while
performing abduction of the lower limbs and walking are different from those of a
physically unimpaired individual.

We developed a PA measurement method (position and intensity method, PI method)
that required comparatively easy to obtain data on the duration of movement and the
type of muscular contraction regardless of the posture from a dependent senior citizen.

The PI method measures PA based on an energy expenditure coefficient in nine
lattices categorized under three postures and a combination of three exercise
intensities.

However, in the case of the on-site staff who worked in a senior citizen care
institution, the induction of a monitoring system was extremely difficult due to
insufficient time, and in fact, during the duty hours, the PA of a subject cannot be
accomplished in less than 30 min. This hindered the investigation of the effect of
intervention on a group.

In this study, we used a clinical system that included a simulation software and an
optical reading device; this system can be used on-site and utilizes data obtained
within a short time span. Using this system, we performed a randomization crossover
control test to investigate the effect of these information in a feeble senior citizen

group and examined the efficacy of the system.



The subjects of this study were dependent senior citizens who had motor disorders and
cerebral vascular disturbances and were living in the Shizuoka city with a population
of 200,000.

Amongst 197 people who used the largest place-day service in the area, we
obtained informed consent from 34 people; of these, we selected 20 cases, classified
them into 2 groups, and carried out an intervention study for approximately 1 year.
The method used was a randomization crossover examination. The energy
expenditure during PA was set as the main outcome with regard to the prevention of
disuse atrophy, while the double product (double products) was set as the secondary
outcome.

For the intervention group, the outcome was based on the individual PA
measurement, and 40 kcal/day was set as a constant value for guidance PA.

This calculation was based on two findings of the study. The first finding was that
the cumulative energy expenditure during PA that was performed for more than 3
times a week was 80 kcal/day; this resulted in an improvement in the blood sugar
control in a diabetic patient. The other finding studied the results of adding 30 min to
the baseline duration of walking.Ueda and Majima reported this PA was effective in
preventing disuse atrophy in a cerebrovascular accident hemiplegia patient,
improvement was really approved knowledge. When PA for a walk movement of 30
min sets it with average weight 55 kg for equivalency of 0.029 kcal/(kg min) which
pulled a decubitus low strength 0.017 kcal/(kg min) in rest from an energy expenditure
coefficient of 0.048 kcal/(kg/-min) of standing position low strength in PI method in this
case all day long; in duration for 30 minutes; of the over-sixties; let splash a revision
coefficient on each other if male, and about 43 kcal is obtained. Further, the meaning
of the phrase “improvement was really approved knowledge” is unclear in the context
of the preceding sentence. Please clarify this. We performed the guidance when we had
an opportunity to determine the physical activity that could be simulated in order to
use it as an equivalence of PA of 40 kcal obtained when a walk of 30 min was
performed. We found that the amount of PA increased by 280 kcal in the intervention

group (n = 10) in one week. We found that the system treated 50 ostensible reasons in



27 min and demonstrated its utility.

Due to intervention, the PA of the intervention group was more than that of the
control group, and the double product decreased significantly.

In the intervention group, the mean PA (mean + standard error) increased from
1,668 % 103 kcal before intervention to 1,731 + 104 kcal after intervention. In the
control group (n = 10), the mean PA decreased to 1,482 + 55 kcal from the previous
value of 1,508 + 60 kcal; thus, no difference was observed in the PA values.

In the intervention group, the double product was previously 11,560.3 + 1,863.5 but
decreased to 10,259.5 + 1,430.0 after intervention. However, in the control group, the
double product increased from 11,184.4 + 1,509.2 to 12,294.7 + 1,885.7, with no
substantial difference.

These results clarified that in a period of one week, our PA measurement method
prevented the decrease in the cardiac function of senior citizens with motor disorders
and increased the energy expenditure during PA by 280 kcal.

The measurement of PA using the PI method is an effective tool to define the
criteria to prevent the decrease in the cardiac function of senior citizens with motor

disorders.



