‘PSE&L [ e Tal FOLHNSHDOUZ DT

T, WKEET, EABA. B

CEEXZAER ERMRARE, CEAEHR MRUN\EVUT—Y3vE CIEEXRZPERE AREAREE

(HREEM] CERBIIBHEFENE (ADL) BMEX VAR TRETHY, BB THLIELETEPLELL
ADLEMENEHEF BT LI LAMOA TS0, B OEBEEOFITERDOMEL R L -REIES TAL
V. FEIRE, ARBOCRBEBEFORTRIOHELETRNICERESLRTE, HEF L Ei THERS

L.

[7 &) ARMLOEIANEY) 7T—2a y AT SHAMAL, HHERF (65Kl 1861) L =m#bd (65%LLE. 16

Bl) o_BiZgEL/

MERBRZARMOBROTFREF, 10mBAETEE (MWS), TEHD, BH 7>

AREH (FMIAIfIREM, EEME) BIUEN/YT »ARD (BBELEEFFMIEM, functional reach test) & L7:.
AT A AR O MWS OZALL & FIZ MWS LEBRERRT, TEBABLIUNT X AiEHDEOMEY IHE

Hlmmir Tl

[ 2] EMHUNOBEROERAFICENT, ZERMCEELEZ2O 0o/ BBEOERERED MWS & B8

W AN, HFEFEETHERICEMEZRL.
LT, BRETIAELELTED 7.
MERLAOE LT,

2hiZ,
ERFETRTHEBHLZG TR L,
[ =] AR ESEEO MWSIE, HEFICE<TFORESBELTEY
WimA TEI ST ARNOBRTAME LTwas L EL LA

T/, HEROMWS RAKMICEELHELFLAOIC
HHEBEORRHO MWS 3 THESHOA L HERLIEOH
BT » ARRD LA EOMBERH

FOEBE LT, FTHEHD
LLB&Y ¥ F—a ¥ (JICR) 13 (2) :304-308, 2008)

Key words : MM 0EE, EEE, £FiTiED,

FU&IC

IAEOH B RSN ORBY M5 & 2E 2 D
OFEICE D, LEBCBIAEREONSIIENL
TwaY, ZoizH, RBREOHELZR L0
Es—ay (LI BETHLERIREST
Wb, RBIBEAEFEESE (ADL) BEL V&R
THETH), BREMTHHIIL ADLHEOSHEHNE
FHTEFRMESNTVARY, HiC, BRLEBEEREE:
HEFICHSNTHRTRENSNHA LR TL, S0RUEDA
BEM LR B BFOSRITREOSHEIL, H3BTLES
ZEARBEATVEY, Zo-n, BKHLEBRRED
SITRDEZFET A2 L3, ABIL) N 2%eho%

304 BACRY NENF—ay3a5E DRUNEYT—23> (JICR)

NS AR

RMIED D H 2T, E6ICBKE#D ADLET%F
459 2T, MOTEELEDbDIRDL. LHL, Bl
REBEOSTRAOFE L HET LS d 2, #,
THREZEHTIERLEBEZIIRER LY N TOY
Ak, REFAREATWLRVORBRRTH .
FICHEMETIE, ARG CEBEZORITIED
ETICHT 2R RN EAATO T T LEERT L —RE
LT, ARBMUOKBEEOSRTRAOOREL, HiTiED
CEREEZ AT HER L GRE CHER L
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Jtik%rﬁ% CEMmMEL> ¥ —ICARL, LYNER
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HENLOERBEEMUPIZHRE L, SRKRBOBEZEY
HAEE (186]), oI EOBE L EIE (168) =5
L7 LB, BERAHEBRLTHREBERKEEZSHL
ABEEI D B ETHRERBHE, &6 TIL) N EBESI
BOTABNMB L OTICHTHPEXLEL T2 BER
HEPHEN L 7, EBHREFMICEY o TEE
CHEOER VA/THBLEELZE

2. BIFRE

BROEREFE L CHR. #HI #E 288 A
RO LZENME (LVEF), EEi#EEN (BEEL
NI 2= &R0 LORFRB ML —= v 7 L
HEL—=rZE26H LIRS EREON AR Bl
HRBEZZHEFIVAETLL

EEHREEEM L LC, THR&HD, <7 y28EHBLIT
BiTRRN R WIE L.

T B # 7 1% hand-held dynamometer (ANIMA,
uTasMT-1) ZHAWT, ERUEBBEGHN (BHRESH
H) EEAEENRENIBTOMUEL, FHENOBRKE
DFHEEETRLAME (% BW) ZMiTEE L7

BN Y ABDOMEL LT, FHZAHM (one
leg standing : OLS) :#E#MBEZHRHE L. OLS i1
IBRTITv, MFEZBICYE TR ESTHETIEL
CRFTRZIFE (sec) & L7z MEIX60HZE LB L
LT, HEEORT2EAEL, ToRAMELBITMEEL
7o, FELEF R EL B G (ANIMA, Gravicorder
G-6100) #FvT, REAA%FTIC10cm BE L7 &1k
SALEEO 10 M OBIEE L BATE S L7z Bifyss >
AREAOFEE L LT, functional reach test (FRT) &
LR EEFHMEIEE (index of postural stability ; IPS)
ZIRA L7-Y. FRT IZEBE JE A THRIF L -RE
Po—HOAERANMULIL, &3P FIEHEMEEORBE
FEEAAE L. BIER 26T, BEREEZETES L
7o, IPS RELBIEET A EE L, 1PS=logl (% & i
+ W LOEEEMR)  EOBEER] oXH»roBHBLE
(E1). BAsARALIE R EAE % F4T1210cm B L7288 R
B, MERTEME L AEFELI0BHORE
4T, KRICEBE,»LRKZE S 2WIRET
BiEE L @BETHEIE B L, SMETI0HE
OB EE L7 EOEEEHIEER L RS X
UMBEABHEOSEMNEIC BT AL TEOETE
REFHLAEHL: REREORIMABLITEAEEH
ROFhFLROELCEE P OOEEYFEE AHB L
Uk FBEROFRFILOELEEPLORM £HE

! g
O B DEiE

|
| ELE lﬁ@ ________ = l

— LTEBOELFE —

B1 ZHRFEFMESR (PS) ORZER
HLOBIEEH =£80 5 o0EREROFHE
TEHE#A = SR TRTEREDR
IPS=log[(ZEHEK + BELEZEM)/ ELBEEM

ETAERER T EE L

HATREN (310m B A HEATHE (maximum walking
speed s MWS) ZEHE L7z, FHl316m O FTEHO 3
m&BmOFIIT— T2, BEHHOREH3m
DTF—7TeBRABBL RO, LI3mOT—TEBR
EHL-FASEITOI0m BoSTREZ 2EMEL,
HEME (m/min) ZMEHEE L7

3. RIEEFE

MWS 24 1T300m FEaaEs (FEAITR) & aBBR
RO2ESTHEL BEREHH, OLS HA#EFE,
FRT B L U IPS WBBeRFICHIE L7z,

4. BETFERVERMR

BENEREFB LI UESRET HER BN TR
BL7: ZFEBOFHEOREMEE X unpaired-t test
RV, BN  CRESHWCHEST L 4 MWS
DELIZ DOV TIXER (HEE, Bnd) &QEHY
(mBHITR, BRE) O2BEICL 2082 ER
L, BTN EBRMERET, BEEHIBIUNS
Y AREN & DBEIZ Pearson O EMMBEHL2EHE L
7z, #ETV 7 M2 SPSS 12.0 ] for Windows % F\»,
HMEHFMEREAKEL S5 %R L L7

s R |

1. BENEFEETF

BANTEETZR1IORT. BRHEOERIILFEE
EHSTHEEBECEBEZTR LY (p<0.01), #5, 2
B DM, LVEF, ESi#iis L ERB#ICE

BELCEBYNE)F—2 3 y¥488% LCRUNEYT—332 (JICR) EI13EE2= 20085 305
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®1 EENEFRET

2 BREOEE)RE

R =) HER EEE

Fas (&) 5780 - 73+60°" BERESHA (% BW) 50.7+13.6 38.0£11.1**
%R (B /%) 15/30 11/50 OLS (sec) 47.8420.0 36.025.5
BER (B BHBE (cm) 10.6+3.0 12.714.60

SHLHEE 16 1 FRT (cm) 37.0%6.2 30.7+7.80*

i 1 1 1PS 1.5+0.3 1.00.4**

ok 7] JARWAVE it ] 1 4 MWS (m/min) 116.0£25.0 95.3+17.5**
LVEF (%) 48.3+11.7 42.7+13.0 mean * SD, ELS_ * FBAZ{iksR, FRT: funct{onal reach test,
ESFALE (7) 10.246.0 12.1410.2 EP_’S’S: %ﬁ%ﬁggwiigg&lmﬁkﬁﬁﬁ& ® P
#REH (B) 22.4+8.0 27.6+12.6

mean * SD, LVEF : EZ5RHE, * % ! p <0.01 vs H4EH

*3 EBREOMWS & EETFHEOHRER

HEE ot i
=& () 0.050 —0.242
LVEF (%) 0.083 0.361
EEF AR () —0.113 —0.418
“RAH (B) —~0.109 —0.499*
BB (% BW) 0.557* 0.553*
OLS (sec) 0.458 0.307
BHHE (cm) 0.229 —0.290
FRT (cm) 0.366 0.529*
IPS ' 0.107 0.724**

LVEF: KB EE, OLS: M I8 M, FRT . functional
reach test, IPS: B#LEEFMIEM * :p <0.05 *%:p
<0.01

Wik, MHEHMTERERZETZRD 2 d o7z

2. BREOEB)MEE

BIREROEBBEEO#HELZR2IIFRT. BEESS,
FRT, IPSBIUMWSIZBWT, BB ITHER LK
NTHEEICEEZRLZ (p<0.01, p<0.05, p<
0.01, p<0.01, p<0.01). OLS E BEBMBEICE VT
WA THELRELRD o7

3. BEREF MWS ERBIFEHE & OBEE

BERFO MWS LioRZEFHOMEMEAR &3
Y. HEROMWS RBEHEGHEAE L2 FOHEM%:
B (p<0.05). —F4, H#HEOMWSIEREH
EHELBEOMEME (p<0.05), BEEHH, FRT B X
UIPSLtABELZEOHBMZ2ED L (p<0.05 p<
0.05, p <0.01).

306 BARLRY NEYF—Ya v¥85 DRUNEYF—2 3> (JICR)

(m/min)
160

140 | \
120 F '
100 ]**
ot T 1

60

1

% 3%

7 &

L 1
TR TR B iy
E2 Mws OEENZE

¢ HER O MR, MWS  RASITHEE,
* % 1 p<0.01

4. MWS ORRBFIIZE(L

MWS OFRHZELZE 21277, MWS I24E# &
ERROMICEEL2XZEEA @D (F=5.79, p<
0.05), HAEBF O MWS IZRBAEITE 2> & BEEEIC T
TEEIIHELADIIHLT (p<0.01), BE®HED
MWS Z#EITR A O BRI THBRELZ R
Dol

Z =

CREDEEF 2VWibBRBREENRE LIRET
12, BEDESHES ADL OETIZHETRDOET 5%
(ST LpHEshTwaEY, LEBEHMEN ADL
MELXVEREIITEBTHEZ I 56Y BEHOERSR
BOANRE R OB EEO ADL i5#ic BT, H1T
RENDFMIE R 2VWEHBTHE. T/, FiTRHO

BIBEE2E  20085F
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ETABTEOLMEGCENERIZI ORI E, 556
i, BATEENETICNS SRR/ ISERR 7 ik
DETIE2%M5%E, RBINTLIRBEHELT
HBATREDET IO 3 2 Rk % 7 7o —F H ik & ¥t
THULEN D L.

ZITHAHRETE, FTARBOEREEEO MWS %
BETRICHREL:. §5L, HERLERNEORERED
MWS @ F# ik £N116 m/min, 95.3 m/min T
bhot: REZOMWS ZERICEELLHEETIE,
50~695% 0 F39i3122.9 m/min, 70 LA ETI298.6 m/
min Th 2 I L25Y ARMOERBEZEDOHTIENRG
FERICEABRLEETTAZ LA RB IR E617, i
BEEEBREORERSE T, MWS 110 m/min # F
E2E BowPLRERMOFMLZ &0 FEM ADL
(IADL) oW TFhrOHBILBWITHLYEEE 25
ZEFHEENTVAEY., KFROBEEE O MWS ¢
110 m/min ¥ KE{TEHDYD, BEROBEELDNDE
ETho/tZt2E25L, BEHOKEODIADL 18
FEIIHRTFOEEEIARE 2L EHFHEEN
7z

wis, MREBBEORTEIOETIERTAETZ
BT HEMT, BRNERAT L EESREICSWTH
FEHELERBEOERTEH L T3L BHA
LVEF, BB EMMS L U ERBEICE W, MmEERM
THEELRE*RO o7 LBEREOEEESLY
NETRIZCFEBORFPEST L & £ 0%kfT
MECBVWTIHBENTWEY, S0, BENTRET
IZBWTHEEEICENE,o-BHE LT, FFROE
EPLMRELHRBASTELECHRELALZET, B
RO FBREFIIHT2EBOBEEI NS ol &8
EZobh/ E56i2, WML LICLVEF L EBREE
MIEMWS EEERMHMERS 2ol TOZ EH
5, FRTOHRTHELL T AERBBREDRTIERD
i, OERRELNAORTHIESLTWwWREEFLLN
7o, &, HEEOERBELE MWSIZHE BN
BHoh-EHRE LT, MECEEREMIIEZRNEY
ZEHG, HARTHEEMEREOE TIN5 EEHRE N
DREOENPEELTwLUEENZE LN —
F, TMEHELLIHETFEELTHWTY, TREGHELD
(CEIRY ST Y ABENIEIABEETREILEREYXRL, B
BORBEHNBLIUBN AT Y ARIDEETH S
FRT L IPS BHEBICHXTHFEIEELZRLE. T
B hoEBETHLBEMERIZ0% BWY, BRI/ S

BARGR)NE)7F—Y a2 v¥aE LRUNEYT—23> (JCR)

Y ABENDIEETH A FRT 1326 cm!®, IPS i11.4% F
E2EHTIIEREETIEFBRESRTENY, B
WMBEORBEGALIPSE, heohy b+ 7%
ThRoTWwz, S612, HEFO MWS EBMRGH &
HEGEOHMERED DI L, BEBEO MWS i
HEHHDICMZT, B85 AENTHLFRT %25
CICIPS EAELZEOHEBLED:. ChonFRIE,
CRBORE;EVBEEERE D MWS 2%, B/ S~
ARRA TR (BN T » ARNIGEBEERI T
ZREFBRL—BLTwAEY, Z0ZEdrb, BHERED
MWS ix, THREDICMZ T8 S ¥ 2D 0EEY
WETH I AL EZ LW

Wiz, KRB B 25T OBERBNE/IZOWT
A, BEEICBTDHERD MWS 2RRETE
BRTHELUERXR LI LT, BERETiikE
RO uPol. HRAOHFMRAEIZIBVT, B®HEO
MWS & B 2207 TRB LB/ T v ARDICHE
ByaE, THHHIOVWTRARBICBITAHN
LoV 7 OREREZTDHRIZS L OFRHETED
BRTWBEE, —F Bl S Y 2AEHDEIZOV
T, GSREFRMOLFLERBEZOEN/ T » AhiE
ARBO) ML TEELREE*ED DI L, &
B OREEETIFRELUBE LD Lo 2 L e
ShTwaY, ZoZiyrs, BEHEDOMWSHEEL
LholzBRELT, ARBBOUNIBWTEN T
ARAVHELTWEWIZEIEB L TWLEEZ LR
.

WE, REBERICHTAMGEROESRIZI, &
EFHRPOABEEEF LI H ML —= v 72 EH
ELZDNERBRAEShTWwS, LasL, ABRBLYA
IBWTAS VA ML—= v 7380 AN-HBEIED
TH%Z v, BElEEERED ADL 2 8ET 25178
DETOELZRERI NG Y AEHETTH2 L2 E 2
AE, AREHD»ONRT Y ARNETET L E L BT,
NIVAM == ZZRERIZERD AN TW LEH
VAN e A

X ®
) ALEE HEAK b S CFEEET I CBITLE
FEHERORBNESB IOV TORE. BYEEES 32
(Suppl 2) : 295, 2005
2) Pinsky JL, Jette AM et al: The Framingham
disahility study : relationship of various coronary heart
disease manifestations to disability in older persons
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living in the community. Am ] Public Health 80 (11) :
1363-1367, 1990

IWE#E] - EERlchEEREOTRBLEH D L —=
v, {EhEE 48 1 559-568, 1999

LR A NRFUARNOFEMBEL T L ABEIIH
T AEEEEOHE EENEE X WERE 15 (3)
236-241, 2004

Shinkai S, Watanabe S et al : Walking speed as a good
predictor for the onset of functional dependence in a
Japanese rural community population. Age Ageing 29
(5) © 441-446, 2000

EEEN, ITHE M EER (17-928) xR
& L7-EENRE). BRARRRERLE 19 (4) 1 285-290, 2004
BARRT SH T WMTEVERL TS EE
EFEORTEE EEGEHEEHE OME #6028

_(10) : 955-950, 2000

308

BkEE, i B i BUROHEEREORK b
L—o 7t AEIE OB L) YY) F— 3
VICBUABEBEILTA - SORNAIZDNT. 1t
BE# 30 (6) - 439-449, 2000

AALBRY) NE ) T—a Y ¥R

9)

10)

11)

12)

13)

14)

LRUNEYT— 3 (JCR)
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AEREF, LE#HF i mEE B 25 RIERM
BohhEeFETROoME BEFEHZE19 (2
95-99, 2004

HEWHE KHFEEEHE M #57# % B> 7 Functional
Reach Test ®F%. #4135 (5) : 487-493, 2007
HWETx Rt ® i BTEDLNT VABEOH
B ) FT—3i 3 #EH 43 (12) : 828-833, 2006
Stewart KJ, McFarlamd LD et al : Safety and efficacy
of weight training soon after acute myocardial
infarction. ] Cardiopulm Rehabil 18 (1) : 37-44, 1998
American College of Sports Medicine Position Stand :
The recommended quantity and quality of exercise for
developing and maintaining cardiorespiratory and
muscular fitness, and flexibility in healthy adults. Med
Sci Sports Exerc 30 (6) : 975-991, 1998

HEAERM BARE i B lEBEEO ARG
YNENT—=2a iBiFd Ny A L—=vVDE
EHIZoWT., HERMBITERKEREREESEE 24
49-52, 2007
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EEmENEVERREED/INS

EhihE ki 4 2 il TouNEo0C

VAREEICE X DRE(CDULT

AN W s WRED, B R RBEN et
mEELT, EE—E, s A, ma g AR E e

YEBEAPARR EFRATH, CHLERPERMES

8, “IERXRFEZR EREARE

[B ®)] B C&EE(HD) TARLABRESL AROHOLBEKIZL > T
) OFRBEEFIZIEBEOEEBAEL ADLRELETLTWARENS . BT Tk, A

DAY F—3a (L

deconditioning A5E4T L, (L3

REMND>OAHBRERB P L IAY YA L - v VR EOEBEBFENBEASHTVED, ARSIETLANT >

ABRREMEE © Z @ L - EBREOW TR EL TA 4w,

T, AR IEEE [HD BEO/NT » ABREORKEEE

BL, ARG EEBICH T TREEL 220U T O 7 T ADT AR RIZT RIS VTR L7
[# &] HD CTARL, BRE#3 2 A T0) &85 L7 THD BE33Y %, 65RM O£ (200) 65K

PUltomessE (136) o"Rio9, BEEEERT i

g (BREEHN),

[ 2] s BEFRETIIG,
IR % L7oAs,
EHATTNXTOBRSICBWTEHEICEBEL R LD,

HH, BWE AERUE LU ETIRE £ TR

NT y AHREE (KB {z &M . OLS, Functional Reach: FR), ADL (Specific Activity
Scale : SAS) Z L7 THEHHIZBRES BRE3I » HORSTAUE
HiTHREE, BREBLUEBREI » AORETAEL .

MM CHEEELED Lo
MBS L (RS SRRE3 » HIC AT TEEISE LY

L., 237 » A#EHEd L UF ADL 2 AR

WO TR EHEFICE<THE
ELEREE D OLS & FR 12, &

HEBO FRIGETHEBN 2 CEREIIHEL-DIZH L
T, BETERE,SEREI» Al THELSELT D

260, ADL IMEMI-HEEEY RO Lo

fzhs, GBEERFIZ BT 2 FEREEHO FR & ADL OMIZA B2 IEOMB D,

[#% &4l

G [HD BE /3T » AR, HEEICHE<TRESIIMET L, £OXELSBEL T

25|z,

W THD BE BT 4EKREO/NS v ABEROEHIIADL OB EIZM5 570, R0 EEAEICIME TAR

B 637 » ARBEONME i TERT 2 LB H D,

(LM AEYF—33 (JICR) 13 (2) @ 322-325, 2008)

Key words : B0 HEE, EEE,

NS v AHREE

JE O B (IHD) 'CKF"'L?‘HE’:W@‘%‘M N
o % FELVEIC X o T deconditioning 25847 L, L&
DAY F—3 3y (LY OREBEICIZREEDEE
BREIELETLTVAERESHS WY, ZoEEiE
REOE T, BELEFEE (ADL) %GRy 2ERT
Hoiz0, BEREOEBEEIIYLTLEY AEY
F—varyFERT AL, LR TEB RS
T L LAEETHLEZEZ OGNS, BETIE, A
RS OABEERCL VA AN L—= v &g

322 HELR)ANE)F—va y288% LRYNEYTFT—3 2 (JCR)

Dok L-EBERA S, TogREII2WwTEL
DHEFHES N TVWEYY, LaL, &KIHD BED
EEBRAE A A0 NORIREMETT ABRIZE wE
FHOADLIZHEY S5 2 5HTE LT, FEHHERY
TRENT Y ABESPERE L L2 e TERT L
BEhHDH. HIZ BEHEONT L AREOET IZERSE
MOREIIKE{BET 54, &G HD BHEDNT »
AREIZODWTERLI-HEIED TH L, KFAT
2, IHD BFEIIHT LB L0 TOT T A5
RTH—R|ELT, HIDAATLRAOEB A L
ADL 2ibEH &L BRE IO TIEM L, & IHD BH

FI3%E25 2008%F

=199



DG Y ABEORELIBBT A L XA L L
A&

1. % ®

2005411 A ~20074F 2 A O8] 12 4t B A2 B Lo ik 1
tryy—ItARL, LUNERFSHhAIHD BEDH
B, ARG NZRT L CGERREE LM 1 E EosE
BETEERELY) g 3 » A Mgk L7 BE33F 2 % &
L7z MREOFEIRICL > T, 65mAMOEE % HEY
(20f1), 65RELL EDBEZ FEGHF (1361 &L, &M
REATRAGRELHTLIEE, HOVIEERNELHA
THLEZRIINE 6L BHICH LT, AWfEo
BRLEOIESEEOR E ) EEFHE 0108
WL, EEZEE FHFELEBL.

2. BEEHE

BEERETLLT AKRFEOSER, %5, L)
Wig, AEZEREFE (LVEF) BIULUNOM#ETREE
LTAR>SHETRIGE CICE LB % RIiTHER
H) tfERBHEzZHREL:.

EERRREE LT, BRI 2Rk &RE 3 2 H
CHIEL, 755 v AR ARITRRARS & BBEEF S X UNR
Pete 3 » Ho 3Wem CRHE L 7.

BMESHGHOREIC X, hand-held dynamometer
(uTas MT-1, 7=, HE)%*HW NK 57— 7@l
FBELEE Y —DOTFmPBEEAREI Y 2HMIE L2
LG ICTHARTEICARE L7z MRk, R R & Bl
A 90° L o T T, LR TEME L2 flE
R, 1ESHMTALGEIBT2MEL, AHEFL
FhOBRREDFE 2 HE TR L/ (% BW) % BT
E L7 T AL, BROBELLES L LN
AT VA, BEHTAILL{ELABRTE S8k
hEBM AT AL, BT AL LTHBIRE
M (OLS), #/ys3¥F > A & LT Functional Reach(FR)
FRELL B, EBBEOHNEFILEREE= 5 —
L. EEaECiIMEEZNE L TREOLESL R L.

OLS ik, MFEEREIZHTIRET, EAEELLD
RTHHEMAEHEZLY, 600% LB LTHELXTT-
Po. 2L, BIERICOMENBET L, @¥ELRE
AR NS, QLD RKUN O S OECRE 2
T35, @QUFFGRFVEICHEND, DELLEE
124, FORRATHZELHT L.

FR (&, #1378 & 1 2 B Ei90° JE {7
FCHIAICELL FORTROMEBLREE L L1

BALR) NE) 7= a3 y¥2iE DRUNEUF—3 3> (JICR)

*£1 BEEYERAT
HEH EEE p value
i (B 55+ 4 A6 p<0.01
Rl (B /@) 1773 10/ 3 ns
BEa ()
SMLBES 16 9 ns
TEENR/ N /R E 3 2 ns
AFEFHE (%) 48.9+11.3 42.0+7.3 ns
FHiTRARA (H) 6.7+£5.5  8.0%6.0 ns
#=REEE (8) 21.88.6 24.6x7.1 ns
mean £ SD  ns ! not significant

EEEETALCE ALEEEZBRARIA~HEL, £
O AR ELSORAMEENE L7z JEE 2 TV, £
OREMEZ FR E LTHRALL.

ADL X, Specific Activity Scale(SAS)IZ & % &8
FRE(METs) x T, BYNRSEFRL EofERE
DEEOEHTHHAT L0 2REL , £0 L & 0EHE
EICHY T2 EBHEFRELMTEL L7z SASIEAR
T % 1 AT (ABERD) ORIRZ ME DL ) HNFFIZREL
SHIBREL X URE®3 » AORATHAEL:.

3. BinF&
HEFRLERBCBI2BEETREfoBICE,
unpaired-ttest & X*MEEFH W, T BHED
71, OLS, FRIZBT 25 (L mimi) & Un
(BATHER:, BEREFBIUERE#3I » ) O®REICo
WTit, ZEBEOGEGIT T M. BEERONS -
ZBERE & SAS L ORI oW TIE, Pearson @FH B
Rl fBoh/ M3 TFHE - SERATRRL,

AT A BRI 5 %Ki & L7

B xR

BEERETFLEERI1CTT. ERICIWBMNTEEE
EROA (p<0.01), %5, BWH, AxBEHE
FITRBEHOBLIUCERAEICINEN TEEELED
Lhoin.

BREEREBRRE3 » FOBMEBHIZE1ICET. &
R OMMBEMG L, HERE L TBERB X UR
BEE3 » BO2HIIIBWTHEICEMER LY (£
NWEFNp<0.05), WEGIBRIEEHEL TERER
32 ATREFEICHMLZ (Fh#Fh p<0.01).

HATRER, BB L CRBKE®3 » HOOLS &
FRZE2IRF. OLS 3EMCBVTHELTHES
2 (F=15.09, p<0.01), H#Es O OLS IXHEHL
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THE IMPACT OF GERIATRIC EXERCISE TRAINING ON ABDOMINAL
FAT AND ADIPONECTIN LEVELS IN THE ELDERLY

TAKAYUKI KAWAMURA, ATSUKO ISHIDA, KAZUKI FUJITA, REIKO SUZUKI,
MASAHIRO SAITO, RIKA IMANISHI, KOKOMI MATSUMOTO and MASAHIRO KOHZUKI

Abstract

We evaluated the influence of a twice-weekly group exercise program on visceral fat area
(VFA) and plasma adiponectin (APN) in the elderly. Thirty-three community-dwelling elderly
(age : 72.4+6.9 yrs) participated in a 12-week supervised, geriatric exercise training program
(GET) followed by a 12-week unsupervised GET (u-GET), which included stretching, streng-
thening, and balance-training exercises. Participants were evaluated for physical fitness, blood
glucose, HbAlc, triglyceride, cholesterol, insulin, and APN. VFA was measured by computed
tomography. All measurements were taken before the GET (TRL), after 12-weeks of GET (TR2),
and at the end of the u-GET (TR3). Twelve weeks of GET produced significant increases in
physical function measures. Both walking speed and functional maobility values at TR3 were signi-

_ficantly higher than TR1 values. A significant reduction in VFA was seen at TR3 in men. APN
; progressively elevated from TRI1 to TR3 in women. In the frail elderly, 12 weeks of GET effec-
tively increased functional ability and APN. The beneficial effects on VFA and APN were sus-
tained following the participation in the unsupervised setting, suggesting that the frail elderly
-~ should be encouraged to participate and maintain a resistance training routine to achieve prefer-
* able effects on both functional ability and cardiovascular risk factors.
(Ipn. ]. Phys. Fitness Sports Med. 2008, 57 : 365~376)
key word : elderly, exercise training, abdominal fat, adiponectin
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Supervised group Unsupervised individual
exercise exercise
TR1 (2days/week, 24sessions) TR2 (1-2days/week, 15sessions) | TR3
+ -
Fitness tests Fitness tests Fitness tests
CT measurements CT measurements CT measurements
Blood sampling Blood sampling Blood sampling

Figure 1.  Study protocol.
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Table 1. Components of a 12-week supervised geriatric exercise training
program (TR1-TR2).

Week 1-4 Week4~8 Week8~12
1~8 sessions 9~15 sessions 16~24 sessions
1)Warm-up
Ice breaking activity Communication, Friendship, Relaxed atmosphere, etc
Stretching Seated position

2)Resistance training with strength machine

Rowing 40% 1RM 60% 1RM
Hip abduction 10~20 reps 1 set 12~15reps 2 sets

Recumbent squat

Leg extension

3)Supplemental exercise Pelvic exercise, Trunk stability training, Toe fingers exercise

4)Functional exercise

Static balance

2 Seated ~ Stand with one or two legs
Dynamic balance

Flat surface ~ Unstable surface
Mobility balance

5)Cool-down Seated position Supine position
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(TC), # tEBEHH (TG), LDL 2 LV A7 10—
(LDL-C), HDL 2 L A7 a2 — ) (HDL-C), 4 ¥ A
) ¥(IRI), #¥Wa—A(GLU), "EF/ DK Alc
(HbAle), 7TFARAIF &G LI, A ¥R
IR OFEETH A HOMA-IR (homeostasis mod-
el assessment of insulin resistance) (X Z=fE#F GLU
[mg/dl] X 22/88F IRI[ 2U/m1] 405D KA LT
B L.

E. BBihhAE

ALPIZR L BB EYELFRERETEL
2. NEEORBRMEICHETAMRMOLEIZIE t &
SE, T0d A A 2 FehiE THGT L 7o, EEY - ARiTTE,
BLUOMAKS » AEOFMERH O LBIZ I3 IE
DaH—TLRESHIN EITo 72, HEEFEDL
L7234 12, Bonferroni #£12 £ % post hoc test &

ATE, AH, BH, Sk, WE 406, 8% LA

SPSS, Inc., Chicago, IL) % L, HEAH#EIL S %K
e L7,

. #

A. REOHEB(E2)

AR EEBHTHEIR, K174, FHFEK
72. 4% (BEHERZL6.8) Tho/z. BULEKT A, itl4
%H°BMI=25 LETH-7-—HF T, BMI=18.5 %
FOEIT VLD or. PBEIEREMEAT 100cm® % B
z APIRIERF R AR 12214 (63%) (B 1124 (75%),
9% (52%)) Thot-. EBIKIRIE, B CH
MmEESE, KHETRESTE, - REHICEENE
WEBE2ETAENEEICLE Mo, T, iR
BOREEZITTVWEERIB AL HO TV,

¥

B. MREODS MR

fTo7:. #EHRITIZIE SPSS software (version 11.5, TR2 F CORMEEH Oy 75T LLD
Table 2. Clinical characteristics of the participants (n=33).
Men (n=16) Women (n=17) Total (n=33) Statistical
Mean SE Mean SE Mean SE significance
Age 70.6 1.8 74.1 15 724 12 NS
Height (cm) 163.1 14 149.1 15 1559 16 NS
Body weight (kg) 654 25  56.1 24 606 1:7 p<0.05
Body mass index
5 24.6 0.9 25.3 0.9 249 0.6 NS
(kg/m”)
Visceral fat area
X 132.6 14.7 102.7 10.8 120.7 93 NS
(em”)
History of disease
d category of the
o ‘_:a il n % n %o n Y
nursing care
services
Hypertension 6 375 12 70.6 18 54.5 NS
Diabetes 4 25.0 3 17.6 7 21.2 NS
Hyperlipidemia 7 43.8 10 58.8 17 51.5 NS
Cerebrovascular
. 7 438 1 59 8 242 P<0.05
diseases
Heart diseases 3 18.8 7 41.2 10 30.3 NS
Orthopedic
4 25.0 13 76.5 17 51.5 P<0.01
problems
In need of
) 0 —~ 6 35.1 6 23.0 -
assistance
In need of care
25.0 3 17.6 7 21.2 NS

(grade 1)

Values are means £ SE. NS : not signifi

cant.
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Table 3.  Results of physical fitness evaluations (n=33).

TRI1 TR2 TR3 Statistical significance
Grip strength(kg) 245 + 08 255 + 09 256 + 038
WBI(%) 525 £ 35 628 = 36 573 * 3.0 **TRI<TR2,*TR2>TR3
SLS(sec) 211 £ 28 348 £ 47 279 + 44 **TRI<TR2
SR(cm) 283 £ 17 338 = 14 339 + 16 **TRI<TR2,*TRI<TR3
SFR(cm) 323 =+ 1.0 380 = 1.1 359 + 1.2 **TRI<TR2,**TRI<TR3
lOr;nwalk(sec) 79 + 0.7 57 = 07 06 = 05 **TRI>TR2,**TRI>TR3
TUGT(sec) 93 = 0.7 72 % 086 76 + 06 **TRI>TR2,**TRI>TR3

Values are means +SE.

*p<0.05 : **p‘(U.Ul . WBI - weight bearing index, which is calcu-

lated by dividing the isometric leg strength (in kilograms) at 90 degree knee angle by the
body weight, and multiply by 100. ; SLS : single-leg stand time ; SR : sit to reach test ; SFR :
single-arm functional reach test; 10m walk : 10 m walk with maximal effort; TUGT -

Timed-up and go test with maximal effort.
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Changes in the anthropometric profile, and metabolic and hormonal

Table 4
variables (n=33)
TRI

Mean SE

Body weight M 654 + 2.5
(kg) F 56.1 + 2.4
BMI M 246 = 09
(kg/m?) F 253 + 09
GLU M 1102 £ 6.2
(mg/ml) F 115.1 + 64
IR] M 6.29 + (.81
(uU/ml) F 628 + 084
HOMA-IR M 1.73 + 030
F 187 + 032

HbAlc M 57 = 02
(%) F 55 + 02
TC M 1921 = 7.2
(mg/ml) F 228.1 + 170
HDL M 56.1 % 4.5
(mg/ml) F 69.1 = 43
LDL M 1139 + 6.6
(mg/ml) F 1355 + 6.4
LDL-C/HDL-C M 2,15 + 0.19
F 216 £+ 0.18

TG M 101.0 + 10.6
(mg/ml) F 1041 = 103

TR2 TR3
Mean SE Mean SE
7675.] 25 65.0 + 25
55.8 24 554 = 24
24.4 0.9 243 = 09
25.2 0.9 250 = 09
LY = Z5 110.1 + 63
1134 = 78 11255 %= 65
558 = 057 6.69 + 050
502 + 059 493 + 051
1.50 + 0.18 1.84 = 0.18
145 £ 0.19 1.38 = 0.19
57 % 02 55 £ 02
55 = 02 54 £ 02
193.0 £ 76 2004 + 8.1
2236 = 74 2257 £ T8
589 = 45 587 + 38
702 = 43 670 = 39
113.8 + 73 1176 + 73
1304 + 7.0 1330 £ .1
205 £ 0.18 2,15 + 0.19
202 £ 0.17 2,11 + 019
108.0 = 10.2 1189 = 128
106.6 £+ 99 1079 = 125

Values are means 2 SE. M : Male (n=16), F : Female (n=17); GLU : glucose ; IRI

insulin ; HOMA-IR : homeostasis model assessment of insulin resistance ; TC : total
cholesterol ; HDL-C : High-density lipoprotein

TG : triglyceride.
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Figure 4.  Changes in plasma adiponectin levels.

Values are means = SE. *p<0.05vs. TR1; Tp<0.05
vs. TR2.
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