ot
LT 350 % B BIAE ) O I IR 112 B 2 B

SRk 25 4R

PR PR F BN S B2 TER A RN — 2 R

goAx Pt



X3 h OMEEE— B

SCHRAIFZE & WFFERRIE DR E

&
il

5 1HT BERET IR

%

15

55 1T BBEhEE )R & body mass index

21 BENMEHIRE A

%5 3IH  BENEE IR & PRFER R

F2H BCKANEHBARANIEIT S BMI OZER

HI3F WEHEE & WESTE

35



3
=
z
=
[mi'

b

%28 EMAIEIC X S HAEHA

%3 HT mBPHAIC X HHAETHHA

AR HRBERENESHE LTk

FHAE

T
HE

1
e i 2 PR O R B Re /) O I BRI - (2 B9 D AT R RS
WFZERRE 1-1 : BEIRE /THIMRIZ 92 BMI & 15 1 O A i) B s
WFFERE 1-2 « BEIEEJHIBRIZ 42 BMI & ORAF# B DA B i) B
FLET WIERB
W28 ik

FI3H AER

B
N
B
2
3

il L DR BN AE T I FRIR 712 B3 2 MEMTHORR RS
FFERRERE 2-1 : BEBIRE S HIBRICHR 92 BMI & 50 it B

TFZERREE 2-2 « BENRE DHIBRIZ k95 BMI & OFAFEHE FB Ot i B8



FH1HE WFFEEE

H2H ik

%6% ET‘%E%%%E?; . . . . . . . . . . 90

HLHE HZEEP

FH2H ik

FI3H AER

FAH B
/Ef'g; 7 R . . . . . . . . . . 104
B1E WA

=

%Z/Eﬁﬁ /\Dﬁg‘

3 WFIEIRA

e



alsy
i

p=(l1}

%] 5% 7 DI

ML: mobility limitation (F&Eh#HE /11| [R)

BMI: body mass index ({&#&+5%%)

HGS: hand-grip strength ({&77)

QoL: quality of life (/EJEDE)

OR: odds ratio (4 > XLt)

Cl: confidence interval ({E#E[X[#])

ADL: activities of daily living (H & E7EEE)

KCL: kihon check list (AAF = 27 U X )

SF-36: The Medical Outcomes survey Short-form 36 Physical Function (SF-36)

WHO: World Health Organization ({H 5% RS)






1) sl 2R 2 BERE /IR & (R &7

A AR TIEHFUZ G 2 2 20 W BE Tk 23 1T LTl 0, 2013 F8i/E, AH
25D 5 65 sl EO @A OFIGN 24.1% L oo TV D (HiEimE 12.2%,
“WimlnE 11.9%). £/, AARANOFHFFAmL 83 (B 79.6 7%, Zk: 86.4
) (2 BH-L, 1980 RO MR THR G @MW FEm 2R L T\ 5 (WHO,
2013b). Z DK D REFMIIE, AAROENHE - RFEAKE, (R - EROKEIC
Xz b, ERBIEOBINZ LS TELILHRETH S LGS Tn5 (B4
#4, 2000).

ZDO—F5T, VEHFEMMHOIEL L ORER EOME 2 2 LW /EHG
(B4, 2012) 3 LT\ D Z &b, il JOYRBZ AT 2 Mo
MbBEEIND. BRTITENEREEDFELAEMLTND Z &nb (BAEH
#, 2013), 2006 4 4 H » S riEfRbR oo —B & U CEHE - B ERRE
(b DB D B 2 RS E e E OB EIRE~DOBAT R <, IR THREES R
SN T&e (T~ ==27 VETZEA S 2012). BifE, ARICET 2D
g OBEIZI, [FEA R AGEE], DEhEsosREr L, [ HaERED

m by, TBACZ B FRH - Z42), RRRIE TR « 421, T9>DOF « X8



DFF2BHAN DR SN OEEATF = v 7 U A b (BAETEE, 2009) VLR
TS, EAF =y 27 VX FORT, BEBORHLWHEBIZEEAE, &1
MHDILH B30, BT, WA, BERLZ S Wo o NEEEGOERER L] Th
v (EAJ7EE, 2010), BEIREDHIIRICE H LT\ 5. £z, BFIERELE (Tinetti
et al., 1995, Inouye et al., 2007) 35 X U5 (Fried et al., 2001) 72 & OEEED 720>
THBERENCHEHT2ERNPGEN TS (Tablel).

BEhgE HHIFE  (mobility limitation: ML) (Guralnik et al., 1993) 1%, & %350
HMLOGFTE THINY. L CERICBET 288 (BEIHE)) 2R S 7o RkE
(Woollacott et al., 2002) T, MNisiZf o fEEIE AT O M Ik (Fried et al., 1997,
Guralnik 1997) T® v, B4IEMGERE (Inouye et al., 2007), 55 (Fried et al., 2001),
H & AETREIE (activities of daily living: ADL) [&5E (Wolinsky et al., 2011), Sk A
AT (Schneider et al., 1990), L1 (Gill et al., 2012) 7 & H AR & Akt 9
HEMEINTND., LR ->7T, ML ORAFEIA (Sallinen et al., 2010) %4
. (Nagi 1976, Visser et al., 2005, Fried et al., 2001) 73 L < @\ @iz 5
ML o R SRE & RIS, e ay (JFAET @4, 2012) SEM D720 O EE e
HEEE LTHITF bR TS

Brown et al. (2013) ® 7 U = A /L L ¥ 2 —TiX, ML OTRIKTZ4EE, Fik

158, BMI, /], EED 5 DIZEHNTE L LTWA., ZOHTY, ZHD



FATHFIEIZ RN T, BMI, #50, BED 325 MLIZx L CIMNL 3~ 258 1572 7
A7 CThsdLEHRESINTVSD (Ayis et al., 2006, Bannerman et al., 2002, Cesari et al.,
2006, Clark et al., 1997, Davison et al., 2002, Ferrucci et al., 2002, Fried et al., 1999,
Fried et al., 2004, Fried et al., 2001, Gijsen et al., 2001, Gill et al., 2012, Guralnik et al.,
2001, Guralnik et al., 1993, Hirvensalo et al., 2000, Inouye et al., 2007, Jenkins 2004,
Kim et al., 2010, Koster et al., 2008, Koster et al., 2007, Lamb et al., 2000, Launer et al.,
1994, Lauretani et al., 2003, Manini et al., 2007, Matteo et al., 2005, Newman et al.,
2008, Pai et al., 2011, Penninx et al., 2009, Rantanen et al., 1994, Rantanen et al., 1999,
Roubenoff 2003, Sallinen et al., 2010, Shumway-Cook et al., 2005, Stenholm et al.,
2007a, Stenholm et al., 2007c, Vincent et al., 2010b, Visser et al., 2005, Wolinsky et al.,
2011).

S HIZ, BMIT LV HE S D NEmIE, BEERE-CBETR 2 1 © S IR T 3
FOF RS 2o S 2T gt m <, VR T 25l & 2 3 algetkns
KIS, EmOH - Sl Clx, BRTEHENEE (Stenholm et al., 2007b,
Angleman et al., 2006, Stenholm et al., 2007¢c), 1T & Fr -3 b LR D EER ED T
JEHERER T (Janssen et al., 2002), [ EeH-B: D K (Zoico et al., 2004) = HT 5
FMNZN. BAR (Tsuritani etal., 2002) 5, < OEICBWTHE S TWD

£ 912 (Hemmingsson et al., 2007, Lidstone et al., 2006, Stenholm et al., 2007b, Woo



etal., 2007, Zoico et al., 2004, Guallar-Castillon et al., 2007, Bannerman et al., 2002, Al
Snih et al., 2005, Koster et al., 2008, Davis et al., 1998), B2 ML O F AL LD
THR T THDLEEZ LD, 0B, BMI OEOIETRECK E A AR TR > T
WOBLENG, BT LHBHCKOZEZ G NHARICETUTED LIFF AR,
UTHETIE, BRI £ OdRTED dynapenic-obese #FZEC, dynapenia (#5577
fiF (loss of muscle strength), 15%#%5 /1 (low muscle strength)) & obese (JIE¥H) %
OHEFT 5 2 &A% ML ICx L THIEMICED D A[REMERH D LRSI TV D
(Bouchard et al., 2010, Clark et al., 2008). RFlZZMEIZIBWTH L, ML TH 5 Al
REPEZ I T 5L S TWDA, HAERBEREIC LV flrS iz ML & DORIICE
Wb, LIzinoT, KRR BRS 23 i3 2 BCiX, 771 & S RHRE O
FEEZIGHAT 20BN S S (FE 5, 2011). S HICIEm X, HERW, & iE,
DR, BEfiJm 72 £ (Stenholm et al., 2008, Alley et al., 2007, Gregg et al., 2005,
Ferraro et al., 2002, Flegal et al., 2005, Fontaine et al., 2003, Krauss et al., 1998b,
Krauss et al., 1998a), ZHE EBHH L TRV, IEEIXOMEREOIRRE, T72bb, 2
SLLEDOEEELRA L9 (Fillenbaum et al., 2000, Coebergh et al., 1999). J51T
WF7e 2 Bl 280F % &, Hoffman etal. (1996) 1%, 65 kLl EHUSKIEEE#E O 9 b
48% 73 BAEZ%, T, DR, BEIRIR, IMAEH 7 EORBEAL TND 2 L %,

Adams (1999) (X 65-79 ik = e O OFHFREDOEFIE 2N 35.3% T, 80 melh L iElind



TIE702% Th o7 @MEL TS, Yo LBy, HHFREREBIZIE, MRS
FEMOBRRKENEEZLND.

b EEv, ML IZIER, KFEDBIOMFREBLEEEL TS Z LG
NTHY, Fe, BMTHDIZ X, BHNBIOIHFERELEELTWD.
L7e3> T, MLIZOWTHRFTT 2E81E, IEmTHLZ &L, IE & IKim 7, I

liti & PHFAIRE L DMABEDETERETLETHAS .



Table 1. A conceptual model of Kihon check list, geriatric syndrome, and frailty.

Kihon check list

Locomototium

Do you usually walk up stairs without holding on to the banister or wall?
Do you usually get up from a chair without help?

Do you walk about 15 min without a break?

Have you fallen during the past year?

Do you have significant anxiety about falls?

Geriatric syndrome

Older age
Baseline cognitive impairment
Baseline functional impairment

Impaired mobility

Frailty

Shrinking: Weight loss (unintentional)
Sarcopenia (loss of muscle strength)

Weakness

Poor endurance and energy Exhaustion

Slowness

Low activity

Baseline: > 10 Ibs lost unintentionally in prior year

Grip strength: lowest 20% (by gender, body mass index)
"Exhaustion" (self-report)
Walking time/15 feet: slowest 20% (by gendet, height)
Kcals/week: lowest 20%

males: < 383 Kcals/week

females: < 270 Kcals/week




2) BEhEE NHIROLRAEIS & FAR

KEANMILAEE S S O ML ORAEISIE, 65 MLl EDF T 40%
(Shumway-Cook et al., 2005), 60 %Ll EDFH T 25.0-51.5% CThH 7= L H|E SN T
V% (Center for Disease Control and Prevention, 1999-2002). &% 7=, Health, Aging and
Body Composition Study (Cesari et al., 2009a) (Z X % &, 54MOHFIHE ML OFRAE
EN A% ThHoT2Z EaE LTS, T VT HRIEE SRS O ML OfRAE
A, 65 5% LA o> B A A i &t T 37.5% (Kim et al., 2009) <°44.9% (& &, 2013)
EHE SN TWD., BEEEAMET E2I3IMHT o2 LickrmiEsn s 4
JEMERE (Tinetti et al.,, 1995) <°E55 (Fried et al., 2001), activities of daily living
(ADL) (Fried et al., 2004) [EEOHRAHEIG I L ORAERIILETEHWI L3P 5
T 72> T4 (Strawbridge et al., 1993, Langlois et al., 1996, Merrill et al., 1997,
Oman et al., 1999, Fried et al., 2001, Puts et al., 2005). ¥T4F, Mz LB L LRV H
SLTAETEZED Z L DTE DAEFM 2 EREEm e ER L, FHFmE DE
D IRREREHIR 2 R LT D, HARANOIERESRIE, BYET 9.02 5%, &
PET 12285 CTh V) (EAEJTEVE, 2012), FME L Hle LTt Tl ey il
AR WEMIZH > 72,

LbED LY HZMETIE, ML ORAEIE (Sallinen et al., 2010) %4 (Nagi



1976, Visser et al., 2005, Fried et al., 2001) 733 L < @<, FEEEHROF WV Z &

5, mEHEICISN T, MLISKHY 2 BIEE N S K OV O3 S 120 TR

THI LT, ERE - TREFOERO LRSS,



H
=
2
o
S
il
it

ML OER+ & UTIER, K5, OHMERENER ShTEY, 1ERDILN,

K457, PHEREBOHEMEIY bMAGDOETHRATL2ZL T, LD ML DY)

RTRRAT £ 0EES. AT, ML JFIEiEm, K57, PHMERETHY,

ML &FR< B 5 LHME SN TS, BokE BARANDORNEN R D720, H

ANFtEz BB L, BEIREAOHIRKNFZHRETT 0 2 SIIEFICARTHY,

FWHERITEV. £, BRI TiEe <, BEERAES, EHIHOES)

IrABFFEIZ K0, BEIRES Ol IRIKF 0 B 0BT EIZ DWW T B35 &

& B, EIEEnE D ML T2 D 5ROV IETR « S UEDRIHIZE

ETxasEALND.



FI3H MO B

ABFFETIE, ML TRIOE & — R PRI FIEZ AR LT, HUsEE S n otk

(CRBTOBEEN ORIIRAICET 2B TH Y, B, K, HMFRED

B KOS OB OBLENS ML L OBEZ T2 2 ML LT-.
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AFSNZB T D FEHFEOERZ L TITRT.

1) Older adults (/i)

HARDEATEE TN A OFEMEE Z AT 58, 65 il Lamiis AR & L
TV %. Suzman et al. (1985) 13 45-64 ;% % middle-aged adult, 65-74 i % younger-old,
75-84 i% % old, 85-99 %% old-old, % L T 100 LA k% oldest-old & L, 65 i%LA
&L VI ERD Told) W) BRELMHVWTWD. £72, WHO (1985)
TIX, 65-74 i aaiiimind, 75 La@llEimE & ER ST TWD. Len

> T, AWFFEIZENTS 65 bl EOF L S L ERT DH.

2) Mobility limitation: ML (& B AE /11 [R)

ML (Guralnik et al., 1993) &%, & 5%GHOMOLGITE THIY. L TLZEICHE
BT 5687 (BEIEES)) 23HIR S U7 RHE (Woollacott et al., 2002) D Z & & Fb
LTV %, Guralnik et al. (1993) /%, Rosow-Breslau functional status questionnaire
(Rosow et al., 1966) % V>, ML %4478 L OBEBH-BE L\ o 72 2 DOEEIC Sy
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Hah, EBRNADEZL O THZE @I AW ST\ 5 (Bannerman et al.,
2002, Bean et al., 2002, Clark et al., 1997, Davison et al., 2002, Gill et al., 2012,
Guralnik et al., 2001, Hirvensalo et al., 2000, Koster et al., 2008).

ABFFETIX, Guralnik et al. (1993) OERIZEKE DW= BT, ENEITHE (F
B 55, 2011, Kim et al., 2009) THHN TV D HAGEDOEHZ H > T, ML & EH

D Tk 2 EPH 9 5.

3) Body mass index (BMI)

BMI 1% TARRSHER] & HAGECIRS N TV D, ISR, FROEERE
OFHANEC XV GRS 5. Ascher f5%, Broca fi5%L, Hirata f5%(, Katsura f5%4,
Kaup 5%&, Matsuzawa f5%%, Nishiwaki f5%%, Ohgushi ¥5%&, Quetulet f5%%, Rohrer
f5%%, Tsurumi and Nakadate f54 D & 5 1ZIEE 1AM D @ AR FE D R R &
LT % (Nakadomo etal., 1990). L7=23-> T, ARHFFETIE 1) WHO IZH1T %R
HORREL LTHEHSNTWS Z &, 2) HATEERSEHMA DL O HEAE A
HehTndZ ens, KE (kg 2K (m) © 2 ®FTHRIZ LIZLY BMI

(kg/m?2) ZH M3 5 Quetulet F55 L EFE L7z, £72, BMI Z W T HE & 1F
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YERERYE (< 25.0 kg/m?) , IEEE (> 25.0 kg/m2) (Z43%8 L 7= (Japan Society for the

Study of Obesity, 2002).

4) Muscle strength (f% /1)

BH ORI & FEIC T 5 & LCTR /) (Rantanen et al., 1994) % 7=,
Sallinen et al. (2010) 1%, #/I2 & D ML IZT 20 v b A ZEOKH 23T
5. TORER, BN 21kg 72D E ML OREEIGEN ENRDZ ENHLNE X
nNTEY, BHNMLEZEET L7200 FHREETHLEEZ 5.

AFFFETIL, 1ETF D (2011) O IICED ML O v b A 7l D TRESHE

AR IRE (<196 kg) , = URE (>19.6kg) (CoFE LT

5) Comorbidity (HFfF#HR)

i & & BICEBERBOAERFIIF LM T2 LM EINL TS
(Newman et al., 2008). PEfEEEHR &1, (RO R L 2k SR HE (Fried
et al, 2004) TH YV, EERMICHE.SNTZEHELIN TS, AIFETITEE L
FLNIZEBNWT, ERTIOZEE X OFHERICBW TRET Th 5 REEIC DN
TR L, KB Z2 22U FE T2 2 & 20MFRE L E# (Fried etal., 2004) L7-.
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EHIT, FATHFZEDSS ML <2 ADL, FETC Y A Z12% L CHWELED & 5 K+ &

WA STV D (Stenholm et al., 2007b, McGee et al., 1996, Kadam et al., 2007,

Diederichs et al., 2011, Felson et al., 2000) R A, FEILE, BRI, FEREEE,

HHERIED 5 HHH B JOMEMERZ2BfR & LT, BBERO 2 HA, 517

HADS BZU L TRWEZREEL (DOHE), 1 >A L TV & T HMEE (DL

BE),2 DF1X 2 DL EZA LTV D HE &7 (D2HE) (Fried et al., 2004) &

L.
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H1ET BEEEHHIR  (mobility limitation: ML)

BEhie ) &1, B L7CAEEES 2 E /oo, A& 25 2 & X Quality of life
(QoL) (HH &, 2004) D EE/RM@EFEREE DT 7 kA L (Guralnik et al., 2001,
Cesari et al., 2009b) TH 5. ML #H&E S22 THIK & LT, B, &
71, BYERED 3 ONREITF 5 TWD (Ayis et al., 2006, @, Cesari et al., 2006,
Clark et al., 1997, Davison et al., 2002, Ferrucci et al., 2002, Fried et al., 1999, Fried et
al., 2004, Fried et al., 2001, Gijsen et al., 2001, Gill et al., 2012, Guralnik et al., 2001,
Guralnik et al., 1993, Hirvensalo et al., 2000, Inouye et al., 2007, Jenkins 2004, Kim et
al., 2010, Koster et al., 2008, Koster et al., 2007, Lamb et al., 2000, Launer et al., 1994,
Lauretani et al., 2003, Manini et al., 2007, Matteo et al., 2005, Newman et al., 2008, Pai
et al., 2011, Penninx et al., 2009, Rantanen et al., 1994, Rantanen et al., 1999,
Roubenoff 2003, Sallinen et al., 2010, Shumway-Cook et al., 2005, Stenholm et al.,
20074, Stenholm et al., 2007b, Vincent et al., 2010b, Visser et al., 2005, Wolinsky et al.,
2011). 24 H D 3 DDKF-X ADL & & DOBHE 7 < (Inouye et al., 2007, Fried
etal., 2001, Tinetti et al., 1995, Nagi 1976), NN#nIC{E: o 3 A @R o FH1 Ik &
L THAEDIT 55 (Fried et al., 2001).
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L 1 4EAEMERE (Inouye et al., 2007) DIRAE L 720, X 572 5B &2 5| &

Y. mlmE ORI bR OTELET TN ONRES L TEY, €0

RF 72 H D%, Nagi (1976) @ disablement process (Figure 2-1) (2 & 2 [ 3¢ 42

FRIZED L, AEEHESCNEIN B LMHAICEES 2 Z 2T, Hhvads

KT, RN EDFRRYR I fEE 2 k72 L, #AEMES (impairment) % 5] &

2 RARR STV S, Gill etal. (2006) 13 5 4E [ 0B EFEA < 70 2L E

DEWE 745 L2558 L LTHN.E ML OBbE2EAFREL B o, &5

, AEER, MERN, B ERAETSIC L D ML OB A TEE LA, ks, &bk

LRIEESS & Vo 72 3 DO ZENDERERE S (impairment) 2 51 & i 2 9 ATREMEZS

L, TNOOERZHEAL TWAHZ &1L, MLAZWESTSAREE KW &

DEINTWD. —F, ERwEIZBIT2 ML I8 at 2 THY, BEHE

JID B 5L L RO 2 S BATT S wTREMED @ 728 (Figure 2-2), ML IZFfA

BIRNIZDITIE, BERE) OMERF, [MHEICBET 2 EIIIER L, THOITH

THLTTu—FRBELRASD.

HARNm#E 235 L Lie MLICBET 2 & 13D TRV OBRIRTH Y,

% < OWFIMNZ BT HHF5E & [FAERIZ, BMI, #5577, WICEBH LTSI En

VETHD. £z, mlmtEiTmim DY, ML ORAEIEORERNPE L

16



<EWZ EB (Sallinen et al., 2010, Visser et al., 2005, Nagi 1976, Fried et al.,

2001), EEPEICERIT D MLIZOWTOBRMNEHE LA .
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Pathology/

Disease

v

Impairment

diagnosis of disease, injury, congenital/ development condition

Risk factors

Predisposing characteristics,demographic, social, lifestyle,
behavioural, psychological environmental, biological

dysfunction and structural abnormalities in specific body systems:

v

Functional

limitation

muscle strength, musculoskeletal, cardiovascular, neurological etc.

restrictions in basic physical and mental actions, ambulate,

reach stoop, climb stairs, produce intelligible speech,

v

Disability/
Reduced ability

see standard print, etc.

difficulties doing activities of daily life: job, household, management,

Personal care, hobbies, active recreation, clubs, socializing, childcare,
Errands, sleep, trips, etc.

Figure 2-1. Disablement process
(Nagi, 1965; 1976, Verbrugge and Jette, 1994, Rikli and Jones, 1997)
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Walk Ohove Quarter of & Mile Climbk & Flight of Stairs

Inlermaibent dusability e 1 Elg _—F
Mo Contmuras dabihiy an | E w| —————
Triswhillity Dieath | E—— e g T
Coampletion of follow ap 286 { [ ] ] L1 { : g
Wa disshility o (E————— 3 |
Iatoumitieny  Continoous disabiliny e (T 1 Ll
Drizakiliry Doath b Ko o D " | F—
Completion of followap 198 -1 1z |-E73
e diasbiliry | o §E| A
Cantinaos Tnberisdtient disability | EF———— el B
Eiia ahility Dicail B —_ a4 —= T
Completion af fallow-up 158 —_ - —— % 1
PO S S A S S A
Stz Btate M [uration of spizede in months H Duration of eplsode in manths
Mmimiers 1% Cuastile  Medish 3 Quartle  Muanimem
b L T T L
—_— [ ) f—
Figure 2-2. The dynamic nature of mobility limitation. (Gill ea al., 20006)
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01 BEiEE JHIR & BMI

Body mass index (BMI) %, &z 3Hlid 5 bfERTEO—>THY, &

g 2xtge l L7 < OMFE TREAEHR & L THW L (WHO, 2004), AR

R RE OFEREENRE SN TW5D (Flegal et al., 2005, Calle et al., 2005,

Adams et al., 2006, McGee et al., 2005).

ML ¥ D955, il L gMRaE, EHERRE (Inouye et al., 2007), K53

(Fried etal., 2001) ¥ XML OI@ERE A Thd 575, IR LEFIEBEE (Inouye et

al., 2007) 3 XSS (Fried et al., 2001) IZ&EN TRV, L7z -> T, BRI

ML OHMKAFTHY, IEEEEE BV COIBECRiT42 5T ADL, HCO%

e ENFIRHNCHEE L < 725 (Vincent et al., 2010b). & 512, ARG, BERIA,

L, ORI X ORISR 72 EORAEIE 2 E < (Stenholm et al., 2008), ML

DRAEY 27 B, £, Alley et al. (2007) 1%, 1988-1994 4FF5 L T 1099-2004

FOERBEFEIZIBVT, 60 mLL Lomln % o 9928 4 4 %442, BMI, ML

%2 eRSEEMIBR  (functional limitation) (B4 IHH O 5 H ML IIZEET 2 NED 2

HH), ADL [EELZME L. ZOME, BEITEEAREIZR, ADL FEEIX

BT, HEREHRIFE  (functional limitation) OB EIE D 43% TH - 7~

ZEERLTVD. ZOXD DI, BRAL5ISEISNOMELHR -
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TELRLEMATEERLTLEEZOND. £ LT, mEMIZIL ADL [EE
(Wolinsky et al., 2011), Hiax AFT (Schneider et al., 1990), sE1-= (Gill et al., 2012)
7 CHEEEEMENGI SR SND Z EBNBITHRICE VI LS T
5. MLEZTHRITHINTFE LT, BloceT 22 LZrEa—Iickd e
(Vincent et al., 2010b), FEWrHFSE TIX 13 MO T TS, HEWHAFZE Tl 15 fRH 14
(W TN S AT DR, AT ORER) b RNEE 72 SI257e 3> T
ML IRRE & 72 > Tz L i LTz (Table 2-1, 2-2).

ML & A DB E B W Tk sl B L 0 @l eIl W T U 27 23& <, BMI
> 35,0 kg/m? DIFAIIHAT, PEEFRE, fF0 Db B30 OB REERERIEIC
WTE L < HEAREHIFR (functional limitation) 237 H417-. F 7=, Stenholm et al.
(2007b) OWMEIZENTH, 55 mlh EOE il LetE 2055 4 & x5 e L, BT
ML ZA9 538 ONEmBERE &L OEL B L. £oOR%E, 1) B2y ML
DFEAERZEMSEL Z L, 2) M PER AT MLIZMNZ L TREE S Z &%
HOMNZ LTz, 20 L9, BT ML ORESLCE/LO TRIRT-THHZ &%
—ERIRREIN TS, 77, BARNESRE O BMITIHCKEERR> TS

D, JATHIE & B o TR MG B 2 FTREVED E .
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Table 2-1. Cross-sectional studies examining mobility disability in obese older individuals

Authors N Patients Functional assessment Main Outcome
Angleman et al. (2006) 1918 Longitudinal Study of Health Survey For  Self-report (difficulty walking, mobility);  In all subjects, T BMI to >30 kg m™ was related with T difficulty with mobility, and slow gait speed;
England; men and women (55-74 years)  physical performance test (timed gait a T proportion of subjects self-reported difficulty with ADL and IADL with high BMI than lower BML
speed)
Apovian et al. (2002) 90 Geisinger Clinic patients; women (71 £ 5 Physical Performance Test tasks; ADLs;  Obese women had greater difficulty performing upper and lower body activities (eating, Cross-sectional
years) balance tasks, stairs, 50-foot walk dressing, writing, walking, standing, climbing) than women with BMI < 27.
Davis et al. (1998) 705 HOS Study women (55-93 years) 6-m walking speed; get up and go test;  For every increase in BMI bracket, walking and get up and go test scores were | 5-6% and chair stand
self-report (difficulty with mobility and ~ scores | by 7%; difficulty with ADL T walking, yard work, steps, shopping and car transfers ranged
ADL) increased with obesity.
Hemmingsson and Ekelund (2007) 278 Outpatients from an obesity unit; Swedish Physical activity capture (accelerometer)  Physical activity is a barrier for obese individuals; vigotous physical activity is inversely related with BMI (R*
men, women (20-69 years) quadratic = 0.131).
Lamb et al. (2000) 769 WHAS study women (65-101 years) Muscle strength 4-m walking velocity, Women with BMI > 31.58 reported severe pain with walking and chair rise activity at a odd risk ratios of
chair rise time, self-reported pain, walking 2.2-3 (1.3-5.0 CI) compared with non-obese women.
Lang et al. (2007) 1507 ELSA study men, women (50-69 years) ~ Chair rise test, balance tests; self-reported The incidence of measured functional impairment in persons with BMI > 30 who did not exercise regularly
function was 31.6 (27.5-35.6 CI) compared with those who had BMI < 4.9 21.1 (17.4-24.7).
Okoro et al. (2006) 835 NHANES men and women (62-64 Maximal walking speed in a 20-foot Abdominal obesity was not related with gait speed impairment of <0.713 m s in men or women.
years) walk test
Stenholm et al. (2007) 3392 Finnish men and women (> 55 years) Maximal walking speed during a 6.1-m  Walking limitations occurred with severe obesity in men and women OR = 4.33 (2.2-8.52 CI) and 5.80
walk; self-reported difficulty in walking ~ (3.52-9.54 CI) respectively Obesity T risk if walking limitation independent from other comorbidities.
500 m
Stenholm et al. (2007) 3392 Finnish men and women (>55 years) Maximal walking speed during 6.1-m Persons with a history of obesity over 30 years had an OR = 8.97 (3.06-26.29 CI) of developing walking
walk; self-reported difficulty in walking  limitations compared with persons who had a shorter history of obesity.
0.5 km without rest
Sternfeld et al. (2002) 2092 Men and women (= 55 years) Walking distance in 60 s; self-reported 1 Fat mass level was associated with poorer walking ability and self-reported functional limitation with
functional limitation with ADL specific  selected physical tasks.
tasks
Valentine et al. (2009) 134 Men and women (69.6-70.3 years) 7-m walk test, TUG stair climb, obstacle % Body fat was correlated with all functional test scotres in women (r range 0.24—0.38) but only for the
walk TUG test in men (r = 0.29).
Woo et al. (2007) 4000 Chinese men, women (2 65 years) 6-m walk test, self-report (difficulty with  Walking speed was lowest in persons with BMI > 30 kg m” and IADL disability compared with lower
IADL and level of physical activity) BMI groups.
Yamakawa et al. (2004) 82 American men, women (55-79 years) Distance walked/ day; steps walked/day, Average walking distance was lower in 230 kg m? group than <25 group (2.4 km d” vs. 6.1 km d'1); steps

assessed by pedometer

walked per day was lowest in the 30 kg m? group (3325 vs. 5362 or 7385 steps).

All confidence intervals (CI) are 95% CI values.

ADL, activities of daily living; BMI, body mass index; ELSA, English Longitudinal Study of Aging; HOS, Hawaii Osteoporosis Study; IADL, instrumental activities of daily living; NHANES, National Health and Nutrition Examination Survey;
NS, not specified; OR, odds ratio; TUG, timed-up-and-go test; WHAS study, Women’s Health and Aging Study.
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Table 2-2. Longitudinal studies examining mobility disability in obese older individuals

Authors Duration N Patients Functional assessment Main outcomes

Al Snih et al. (2005) 2 years 1737 Hispanic EPESE; men 8-foot walk difficulty and time; difficulty with Weight gain or loss (5%) over 2 years was associated with 1 risk of walking limitation, OR = 1.24 (0.91—
Women (> 65 years) ADL 1.70 CI) and 1.28 (0.93-1.76 CI) compared with normal weight.

Atkinson et al. (2007) 3 years 2349 Healthy Aging and Body  20-m walk; self-report (difficulty walking, 10 stairs, Walking speed was | by 0.006 m s-1 when BMI was an influence in nested models of gait speed reduction.
Composition Study; men,  basic ADL)

Ferraro et al. (2002) 20 years 6833 NHANES I-III men, Self-reported SHAQD survey; upper and lower  Lower body disability (chair tise, walking, errands, carrying groceries, toileting) was significandy T at 20
women (24-77 years) body activities years of follow-up in obese compared with normal weight persons.

Focht et al. (2005) 18 months 316 ADAPT study men, 6-min walk test, stait climb time; WOMAC score  Stair climb time and 6-min walk test time and distances were most improved in the diet + exercise gtoup
women (2 60 years) compared with remaining groups; self-efficacy of these tasks predicted changes in these functional scores.

Lang et al. (2008) 5 years 3793 ELSA study; men, women Physical battery chair stand test balance test; self- The proportions of men and women with measured disability with BMI > 35 were 36.8 (22.8-53.5 CI) and
(2 65 years) reported difficulty with functional tests 49.0 (40.9-57.1 CI), respectively; functional impairment T with T BMI by year 5 in men and women.

Mendes de Leon et al. 6 years 4195 CHAP study men, women 8-foot walk test; self-reported difficulty with Curvilinear response existed between BMI and self-reported mobility (concave) at baseline; BMI was not

(20006) (2 65 years) walking, stairs and walking 1/2 mile related to a | mobility over time.

Messier et al. (2000) 6 months 24 men, women (2 60 years)  6-min walk test, stair climb time, gait analysis self- Al participants made functional gains in tasks with no difference between groups; the exercise + diet group

reported disability showed greater improvements in gait-related braking

Messier et al. (2004) 18 months 316 ADAPT study men, 6-min walk test stair climb, WOMAC scores Weight loss was highest in the exercise and exercise + diet groups (4.9-5.7% body weight); greatest change in

women (2 60 years) walk test and stair climb scores occurred in the exercise and exercise + diet groups; 11-15% improvement in
walk and 15-23% improvement in stair climb in these groups, respectively.

Miller et al. (2006) 6 months 87  PAIBCT study men, 6-min walk test, stair climb time The weight loss group lost 8.5% weight; walk test distance 1 by 2.3% and 16.6% in the weight stable and

women (2 60 years) loss groups; stair climb time changed by +7% and —16% in these groups, respectively; moderate correlations
existed between functional changes and body weight and fat loss (r = 0.157 to —0.528, all P < 0.05).

Ortega-Alsonso et al. 29 years 217  Women, twin study (68.6 = 6-min walk test Average BMI T 17% over the 29-year follow-up; BMI gain predicted walking decrements in late life; genes

(2009) 3.2 years) that T predisposition to BMI in midlife related to | mobility in late life.

Sartorio et al. (2004) 3 weeks 1273 Men, women (= 50 years) ~ Stair climb test Body weight | 4.2% over 3 weeks; stair climb time | by 9.42% and leg power T by 9.7%.

Sharkey et al. (2000) 1 year 253 Physical Function Study; 8-foot walk test, chair rise time, dynamic pivot- Overall lower extremity function scores were poortest in 2 35 kg m-2 (70.7 vs. 32.1-41.5 points), where high
men, women (2 60 years)  turn test of 360°; a lower extremity function score  scores indicate longer times to do the task; severe obesity predicted declines in abilities to perform all tasks.

was calculated

Stenholm et al. (2007) 22 years 840  Mini-Finland Follow-up Squatting difficulty; self-rated difficulty with After 22 years of follow-up, 28% of overweight/obese persons developed walking limitation compared
Survey men, women (> 55 running >0.5 km; 6.1-m walk speed with 15% of non-obese persons; excessive BMI T the odds ratio of walking limitations to 1.53 (1.27-1.85
years) CI).

Stenholm et al. (2009) 6 years 930 InCHIANTI men, women 4-m walking speed; self-reported difficulty with At year 6, walking speed progressively | across the age spectrum, with the greatest incidence of walking
(2 65 years) ADL speed decreases occurring in obese persons with low muscle strength.

Zoico et al. (2007) 2 years 145  TItalian men and women (66 800-m walk, stair climb; self-reported difficulty At 2 years, the OR of total disability, lower body ability, stair climbing T were 1.69-3.96 (0.69-12.99 CI) in

—78 years)

with ADL

women who were overweight; in men the OR were 2.33-2.36 (0.53-10.61 CI) for lower body abilities and

staits.

ADAPT, Arthritis, Diet and Activity Promotion Trial; ADL, activities of daily living; BMI, body mass index; CHAP, Chicago Health and Aging Project; CI, confidence intervals; ELSA, English Longitudinal Study of Aging; EPESE,

Epidemiologic Study of the Elderly; INCHIANTI, Invecchiare, Aging in the Chianiti area; NHANES I-II1, National Health and Nutrition Examination Survey phases I-111; OR, odds ratio; PAIBCT, Physical Activity, Inflammation and Body

Composition Trial; RCT, randomized controlled trial; RT, randomized trial; WOMAC, Western Ontario McMaster University Osteoarthritis Index.
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55210 BEEE IR &5 )

1T, sarcopenic-obese (Baumgartner, 2000) 33 & O* dynapenic-obese (Clark et al.,

2008) L WO MEEDBIRE SN TV D, JNERIZFE S B O % sarcopenia

(Rosenberg, 1989) & FEOY, # &AK T (loss of muscle mass) , 157 & (low muscle mass)

BRI B, A0 TR B ST O RVIIEARSH Y,

sarcopenia & obese D fEFIL, 59 (Friedetal., 2001) D A7 J—=7REL L

THWHRTWA. —J5, dynapenia (Clark et al., 2008) &%, #/1& T (loss of

muscle strength), {5757 (low muscle strength) » Z & ZEW L TV 5 28, FHED

WD EFHIMETOESWALT LE B LRWAEERNEAOND. £z, N

ks
s
&
=
—
tat
&
i

KV EECHEAEHIREDRAIZB W T Y A7 BEWN

(Clark et al., 2008). = 51{Z, dynapenic-obese (Clark et al., 2008) 34K AT /12> i

DARAEE (Bouchard et al., 2010) T& v, dynapenia & obese % JfFF3 5 Z & 7% ML

2% U CHERAIIZ B D 5 ATREMEDS RIS S 41TV 5. Dynapenic-obese (Clark et al.,

2008) %, sarcopenic-obese (Baumgartner, 2000) X 0 & ML % & ¢ & (AFEAREH R

(Bouchard et al., 2010) ® U X 7 CEFEEET 7 kB LD Y A7 A3E VN (Manini

etal., 2012). Marshetal. (2011) %, 70-89 i DIHEYE NV 72\ Elind 406 4 % %f

Gi& L, ML OFEITKT D805 1) &I O — N2 fBREF L T\ b, 20k
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B AOEETIL, B IRHCHRT ML ORBEY 23K 6 ETHDHZ &,

BMI > 30 kg/m2BEIZ EE T, BMI 25-29.9 kg/m2BETix ML DAY 2 7 D3K1445

ThdZLZMELEZ. —J, BMI < 25 kg/m?BETlid BMI > 30 kg/m2if & 745

RIEV 27 2FLTEY, ML E BMIIZIZU FRIOBERNSH L Z LN REN

TW5. £/, B IR AR L OIEEEREIC AT EREEZ 2T 57

DIZE W DR ME L 705 Z EREE STV (Maffiuletti et al., 2007,

Lafortuna et al., 2005, Ringsberg et al., 1999). Manini et al. (2007) %, *F-¥%J4Ffin 73.6

D BVE 1355 44, otk 1429 £ A%t l U, BB BT D ML O » b

F7MEORFT AR TN D, ZORR, BIMERT /232 T 1.01 Nm/kg B8 LD

1.34 Nm/kg TH Y, ML 2R T 5700 FHRRIEL 705 Z LR I Tz,

ZDEHT, Z< O TIER &R IR ENFENSL LT ML IZBET S 2

ERHESNTWAS., LorLaens, EFS (2011) X, Bk~ o

BIREICHKS T D I O 5 RBME S, MR E L DRz, khoBE)

RESINZIEAH T UG D & R EERE D RE ) Z L 25 o TR 9~ 5 W BEME 2 7RI L C

W5, Lo T, B EIEH 20252 LIk - T, ML OREREZHRE

HIZmO L RSB A bND. BUkE AARNGE OFRKIIRE SRR

W, ARANDOEEZRSRIZ LT BMI &1L OMAEDLEDOESENS ML &
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DOBEZ RS T D2 BERD D,

% 3IH  BEhEe DR & PRAFR AR

OFHFE R (comorbidity) &1, FIRFICEEOER (KEZ 25U EET2) %
ZWr SHU7RAE (Fried et al., 2004) TH Y, EZEMICHNLINTZERTHD.
Fried et al. (2001) %, Cardiovascular Health Study o Hulsi/E(Y: mlin s 4317 4 D 9
b, M99 (frailty) ZzA3 245133684, ADL zatefE® (disability) A4 %
FlL 21%, DHFRIEZAT H5HEHIL 68N TH Y, sy, EFE (disability), (FF%E
B, TRCEATLIHEIL2L5% TH 7= Ll L.

TNER I VR RO RFP0FEF  (comorbidity) RA3E L < #5401, Hoffman et al.
(1996) 1% 65 ik LA b o> Mk A (@il o 48% A3 BAFI S, Ml e, L R, IR IA,
fMzER 7 B AEA L TWD Z L %, Adams (1999) (% 65-79 ik i D HFAFIR
BEIE 2 35.3% T, 80 UL Lmiin & TIL 702% THH T & A& L.

FHE LB W TRBEZAT L ZEITURR I L TH LN, 2 2L EOREZ R
F95ZLT, FEEROEERERRE 2V, QoL (quality of life) XK F
L, SECRIIHMNT % (Gijsen et al., 2001, Hoffman et al., 1996, Groll et al., 2005,

Tooth et al., 2008, Charlson et al., 1987, Field et al., 2004). £ 721%, KBNS 34
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FTLHRESERY 27 NEm<en 2T, EE (disability) RCECHRZIIMSE

5 Al eMED VY (Fried et al., 1997, Stuck et al., 1999, Fried et al., 1998, Fried et al.,

1999, Verbrugge et al., 1989, Ettinger et al., 1994). Cesari et al. (2006) fFFEE DA

& Sy {KHRE, ADL OBIEAZMET L, ADL LIS XTI E THFHRE & DB

HRD D EH|E LTS, FEEE, MLICXTT 24y XHIIREZH L TRVWEIZ

e, DEERT 2.3, BAEIR T 44, DRECEERZ0HFT22L T136 TH

-7z (Ettinger et al., 1994). Newman et al. (2008) (%, “FXJ4FHn 74.5 kD 2928 44

(e 60%) Zxige L, MHIZEHE TS 2 0MPREIEEZER Lz, &K 9

FEROIELT R, ML, ADL FEEO TN 5 0FF-R BIEE O Z 92 e Lz

FEH JET®, ML, ADLEZEDO N — REAFBEICEME ThH o722 L 2|iE L

lz. Fio, METIE D o, BYEPAZEMIRA, BIiR, BHUETIIREIRM, MmAE

EROEIGNE L, FEEEITLMHEICE -7~ (Newman et al., 2008).

27



B2H BCKANE BARANZEITS BMI OZEHR

Body mass index (BMI) 1%, MAKFEE & HAGE TR, EEOREEL L
THASNTWD., EESHTIL AV LN, BMI IZ X - TRERSIE TR
R7p%. EIZ, BMI DKW (EE) BRI OEWy (B BBV TIELTER)
UFRITH Y, MERB LU TR E OBEH R < (Adams et al., 2006, Ferraro et
al., 2002, Flegal et al., 2005, Fontaine et al., 2003, Gregg et al., 2005, Krauss et al.,
1998a, Krauss et al., 1998b, Alley et al., 2007, Baumgartner 2000, Calle et al., 2005,
Davison et al., 2002, Jenkins 2004, Koster et al., 2007, Launer et al., 1994, Matsuo et al.,
2008, McGee et al., 2005, Stenholm et al., 2008, Stenholm et al., 2007c, Villareal et al.,
2005, Vincent et al., 2010a, Vincent et al., 2010b, Zheng et al., 2013, T/, 2001,
Tokunaga et al., 1991, HH1 &, 1987), R Tidfm HFEAT HIETIHK D 2.3%75
R Th D i STV D (WHO, 2013a).

Wk & HARIZEIT 2 BMI O FLHEI TR e > T2 (Table 2-3) . WHO (2013a) @
ARG RN LD & BIREILH T 34%, 2otk C 35%, ARmIESEMET 10%, Zik
TUBTHY, 20 FORITIEIMA 2 2 FHEHML TS, £z, 7TA U TITBWY
TIRREIL 62%, ML 26%TH D575, W7 V7 IRV TEIAET 14%, At
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WL 3% Th L. F—nr /336 LU IR Cld &t 50%258IKE T, 7
AU (29%), T—uv8 (23%), FHLPHEHUE (24%) ORAEEOLEHLL L
DB TH VU (Figure 2-3), BT, ZMETITIEEIC 2 D AlgetErnmn &5
b TnWb. EEE, 77U h, midEilk, |7 o7 OO RAHE
AT BEMED 2% T 5. Langetal. (2007) 1%, 50-69 mE D H - EifinE 8692 4 & %)
% L 7= U. S. Health and Retirement Study (HRS)®#i4 T BMI 20.0-24.9 kg/m? 73
30.0%, BMI 25.0-29.9 kg/m? 7 42.8%, BMI > 30.0 kg/m? 73 27.2% T~ 7= Z &,
50-69 m D+ EiE 1507 4 & %F5 & L7z English Longitudinal Study of Ageing
(ELSA) D4 T BMI 20.0-24.9 kg/m? T 33.6%, BMI 25.0-29.9 kg/m* T 46.5%,
BMI > 30.0 kg/m? T 19.9% T - 7= L G LT 5.

—7J5, Woo et al. (2007) O FEDMIETIE, FnE D 65-69 % (664 4) TIX
BMI < 18.5 kg/m?® 7% 4.67%, BMI 18.5-25.0 kg/m? 7% 63.86%, BMI 25.0-30.0 kg/m?
75 28.61%, BMI > 30.0 kg/m? 7% 2.86%, 70-74 5% (708 4) Ti% BMI < 18.5 kg/m?
3 4.66%, BMI 18.5-25.0 kg/m? 7% 64.13%, BMI 25.0-30.0 kg/m? 7% 29.52%, BMI >
30.0 kg/m? 7% 1.69%, 75 m%Lh b (628 44) TIX BMI < 18.5 kg/m? % 8.12%, BMI
18.5-25.0 kg/m? 7% 64.85%, BMI 25.0-30.0 kg/m? 7% 25.96%, BMI > 30.0 kg/m? A3
121% Th o7 £, AARDOERMRE - REFA TIL (B4578%, 2011), BMI

29



< 18.5 kg/m?® 73 8.2%, BMI 18.5-25.0 kg/m?® A% 67.1%, BMI 25.0-30.0 kg/m? 7% 24.7%
(9 B BMI > 30.0 kg/m? 7% 3.9%) T& - 7=. 70 F&LA_L O b 2otk Tk, BMI < 18.5
kg/m? 73 9.7%, BMI 18.5-25.0 kg/m? 7% 63.9%, BMI 25.0-30.0 kg/m? 7% 26.4% (9
5 BMI > 30.0 kg/m? 728 2.8%) Th-o7-. LLED XS, HEAE BAAD BMI
WIUTELL L T2y, BORAE BARANDEITIIRERERH - TC.

LnL, HIEICIZER S -T2 L LTH, BOKE AARDEKIKITITIRE 2N H
L. —J7, Mg, abvxTa—, BHRED, A AU CHGIEZR & o REHR
EORWERECIEWM A SR 21F, BMRKBLXOT U7 ot@R2fETH 5

ZEIIEDY I,

Table 2-3. The International Classification of adult underweight, overweight and obesity according to BMI.

BMI (kg/m’) BMI (kg/m’)
Classification (WHO) Classification (JAPAN)
Principal cut-off points Principal cut-off points

Underweight <18.50 Underweight <18.50
Normal range 18.50 - 24.99 Normal range 18.50 - 24.99
Pre-obese 25.00 - 29.99 Obese class 1 25.00 - 29.99
Obese class | 30.00 - 34.99 Obese class 11 30.00 - 34.99
Obese class 11 35.00 - 39.99 Obese class Il 35.00 - 39.99
Obese class III 240.00 Obese class IV 240.00

Source: Adapted from WHO 1955, WHO 2000, WHO 2004 and JASSO 2002
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Figure 2-3. The prevalence of overweight and obesity in the WHO Regions of the

Americas, Europe, Eastern Mediterranean and South East Asia.
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AL X OB ZER T DI 72Y, IHEREZUTOL S ICHE L. £

7o, WF3to 7 v —F v — k% Figure 2-4 |Z/x L7T-.

AL Al OB ERE ) O HIRA 712 B9 2 BRI

1-1. BEHERE IHIBRIC %35 BMI & 5 /) Akt BE

1-2. BEREHIRIZ®3 25 BMI & R B R Ba

iE, BN, KA, PRARESHEMICBIE L T\D 2 &id, RIEE TIC

WARTE T, AR TIE, FRFOHMEIY &, L AT ZHlAre0E5 2

ET ML OBREIV AT BEL 2D EDEGRO S &, B & AKT 1 &2k Aa G o

B EDMLORAY 27, BEW, B & IHMFREEZ A G DETZSEED ML

DFRA YV A7 IZHOWTHRF LTz,

WA P OB ) OBINRE T2 B % HEMTRO KA

2-1. BEIEE JIHIFRIZ X35 BMI & i 11 O HiEkT )R8
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2-2. BEhfe R332 BMI & DR B fEwri B

ML 2L, A8, (K57, OMFEREDNBEMICERE L TW\WD Z &1, RiEE TIC
WANTET. AFETIE, FRFORMEID &, B s KF2lAabEs 2
ET2HEBIIML URIBEL 2D EDOIEOL &, JEM &K 12 MAaE b

B7GAD 2 %0 ML U A7, BXO, B E HFEEEEZHAASDOETSE

D2HFEHED ML Y AT IZONWTHE LT,

FREH 3 TEENFEIERIC K D B RESRECE DS ENRE ) I BRI M IE T R
B O ML ORAEIGORAEREZIE T 212720, EHES ML U A7
IR TH D & DIRGRE S & IC, EEIEEIC X DI RERENE N BEIFE /)

HIRIC ST T RR 2 R LTz
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ERetEiE L LC, HE# (YG-200, Y7 ) ZHWTO0.1l ecm B THE
%, {KHE# (Digital Bathroom Scale HD-316, TANITA #:8) % Fv T 0.1 kg Hifi7.
THREARE L. 2L T, RKOAEE (kg) #HE (m) O2FTHRITZ &I
&Y body mass index: BMI (kgim?) ZHH L7z, £/, HFRHAIERFICHEHEOE A

ODHE®EZEZ THY, 72l O FETReEkL:Z.
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#5281 ERMUEIC XL 2PEHEA

1) BEhEe IR (mobility limitation: ML)

ML ORI, B OsRE I X DR A-B, 21T % (Guralnik et al., 1993)
ZHWE., BEAERIL T2 b TICEEREHITTI0ERA D2 &
MTEETD] EWVORNIX LT, STOREMET AEFIZ 400 m 2fei) T
WL ENTEETD) EWIHMICxILT, Zhehn [+ T& 5y, DLt
FTHLW, IRIRTERW) O 3 FETRZ 4k, WEMEL [+ T
%) EEFELZEZIEMLEE (Non-ML), 1IHETSH LT L) 2 T2
SRTX 7\ LEL7-EE MLEE (ML) & &% L7 (Guralnik et al., 1994, Kim

etal., 2009).

2) ATEHERE & HEREREA
i R AETE B e 2 E A U7 B BB /1 54 (Tokyo Metropolitan Institute of
Gerontology Index of Competence: TMIG-IC) (HA%EF, 1987) (2 X - TEHm L 7-.
[FEEENL), TRIAREENME), THESB9RE @ 3 SOIREREIICBI 5 13 1
BRICRL, NEW 14, Tz 080 2 fRETREIZ 2R, 13 Al
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TR L7z,

3) QoL (Ey{AHKAEMIH)

B OHEIC L 2 S RRetE O QoL DFFfi & LT, Medical outcomes study
36-item short form survey (SF-36) H AGER (&5t &, 2004) @ physical function scale
AWz, BERE 0 B E R S EREMEICEET 5 10 HAIZH LT, L Thie
Tl 05), 2Ll ), ERTTL Iy (10/) O 31F

ETCHEZRYD, £OAEF% 100 /A TR b L7z,

4) eSS e n A O R

e mEnE OE L L THRAT =y 7 U X b (AT, 2009) &Mz,
BAF =y 7 VA ME, 957« KRB EZRVZEF 20 HA IS HEwvg, Ty
WZ ] O 2METHEE ZRD, RUFETIE DEEZROMREM L) (BEA B,
FBAH BV, BT, EE 1 EROESGE, BEEALOFHE) o 5 HA

F3IHALL B ST2E A A & L.

5) HH/AETETEERE )
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BITOoRF, AR, BEEZ 7 E O ADL OFEfiiZ Barthel index (Mahoney et al.,

1965) Z Mz, FEMEE O RZ KD, 100 sl s Crbfh L7z,
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# 3 HI MEHEIEIC L DA EHA

1) FEARfE IS L OMEERR B E S )

PR, e, IRERR, E 1 EMOBEERE, B, EEEE A IR L
oo REEGL, ERAOAT SN ERAERME L, ERETHALL K
HEIELOEHE NG, 7Y A2 MIBRA U7z, BEfERE L U O % A (%
), DR (OREIR, OARE, BImMEOERE), &ilE, BRI, FERasR
&, BHRRIED 6 HEIZOWT, BIER S LR, BBERO 2 HEIZOW
T, ThENOFE (F:1, #:2) 23 L. EHEERRROMAELY,

Ao OEHE 20 1 [IPL EFEE L TW L E 2 EEEIER & ER L.
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A FIRHERERIEEE &7k

AT TIX, #B71, SmdEEAT, 5 BWIsyb ERY, A7y 77 AN, B
IR RS, FALRT X7 Ra—o 6 HEZHIE L. HIEDOBRICIE,
IZIC k> CYADOERHHAZIHZRT D L LB, WTROBEIES, ERORIEICKH

BLI-AE I RREOMHRICHSICEE LT,

1) #2775 (Grip strength)

HRFIIH LT, AA FL—RATF U ZA4ETE (GRIP-D, T.K.K5401, 17
Man LHEAR) &2 FICRD, WA AATHERIC N, VI v s A LERES%
EDL LRI, BOIEITHRENEVSLTWE YL, FHFRITH IR
NZRWNE IS, OB I VWIS HR L. RIZ, ME LRI IGZ
AIREZRBR Y SR <R D L DTk 7. 0.1 kg BN CAEAZR HAZ 2 [B]9°D (B 4 7))

RHAIL, TOVHEZEERE L.

2) 5 miEH#1T (5-m usual gait)

BIEXM S m OFRIZRICTHEZ 1mT2L 0, 7moOSTE LEZ VDB BN
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TWLHES THS KO FoR L. Ko —# (BEZI1TRE) PHEXHSE Y

DT =7 (Am) ZEATRRND, REXFERKD Y FEIZE X 5 E TORRZ

0.01 PENLC2[RFHAIL, F¥EZFHEE LT-.
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i
=
c
AE
&

i 2 ME DS BN RE 71 O il BRIN (2 B9~ 2 A R

REEL R SC
ERRAG  fth. HUBEAE(E s M body mass index 38 KON 41 & BB ERE FI R &

OREWTRIBEE M. (KRS 62 : 323-330, 2013.

ERAAE fth.  HUIEE(E S 2o body mass index 35 KX OVEAESR R & BB ENARE )

PR & ORFEME. fRFESCHE  (in press)



5 1HE WHIEEK

DORF Y A7IZHOWT, HHICHmETT2 2 &2 L Lz,
MEFREL O B Z R T D720, LLFDO LR, 2 ORI % 7% E L.
AR 1-1 - BEIEEJIHIFRIZ kT2 BMI & 5 11 O RERT I B

PR 1-2 © BEIRE A HIBRIZ XN 2 BMI & BR7ER B O A TS B
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28 ik

1. XRE LT A

AWFIEIE, 65-91 ik D HMUAEAE Sl ek 1269 A 2kt L Lz, T Tox4
H 1L ~T 2008-2012 FE DRI AR, TR, & RANOARIE-CREEYE > ¥
— CHfE SN ENRES S LOHBEARF RIS L ERTH Y, %
HIRRDIREREERTET 7 ¥, BInERBREIC X 2SR 2 L 2@ L TRAD
BHETEIMLEZ. SR EDI B, 1) T—HICREOH-72E (174), 2) # -
FBEFHERIBIEL AT 5% (944), 3) BMI O 185 kg/m2 K 0F (46 4) , 4)
Ml EREZ AT 2H (254) ZBRIAL, HAEHIIZ 10874 (729 £ 555%) %
fEMT DXL Lz, 72k, T X TOMREITHIED AR DRNE B K OVE R
MARAENE 2P L, B, MEZELR T Lam Lk, EmcTr
— R ORE G, AR, SUERERTDE BB E R 2 ZERH 8

TOMELERROAKREX T

2. WIE - Wi
G, R, IKE, BMI, RIS KM, BERORS, YIREEOSEA, B
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RIS, ML OFEICHOWTEBNCEER U=, S AESRERIEIX, 277, 5m i@
1T 2 EHZHE L. ERI#KIE Barthel index (ADL), MAF =27 U X b,
EWIRIEENEE DS (TMIG-IC), SF-36 Z W=, 26139 T, F 3= [

EHE ERETE] IORLEFECEIVBI R,

XRE DFHEIZOWT, P + FEREEZITHES (%) 2HRELE.
MLZET 5% (MLEE) BLOMLZHLTRWE (Non-ML #£) @ 2 BElZSy
i7, ML & Non-ML OB HERITIE, AT Shapiro-Wilk test 1T & D #2248 1E
BIMEZME LTz, TERBHEEE, MBI MO LI ITRIS DR t BER IO

Mann-Whitney ® U #iiE %, BIAOHBICIT P REZHEH LT-.

1) W9t

=111}
AE

8 1-1 1281 D e Rt

ESH FEHE 1T BMI & O CTREHE(REERE (< 25.0 kg/m2) , EMm#AE (> 25.0 kg/m2)

\Z43%E L (Japan Society for the Study of Obesity, 2002), &/ /J13#& 7112 k5 ML

DI1 >y A TEE I TRA IHE (<19.6kg) , @l I (>19.6kg) ([Z/H%EL

7. BMI &M L DG (1 @ EERE - S 08, 1 EYEARE -
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AR R, T : AV - =5 08, IV W - ARF R © 4 2DIl2oT, 77—

7ML OBRAEIE (%) EEH L.

ML IC%9 2 BMI B X O o HE M & o REERS L OBMI L5 O HAEF O

BAficit, MLOFEE (F 1, % :0) 25EmA%, BMI 02 B (KSR

), FRHD 2 B (AR S B EUBMI & hoMAADE (L]

~IV AR - SRR AT MNTAS L L, Fin (ERAR), EEhE

18, ORE, miE, WERIE, MPERER, CBHRRIE, BUm, BEBEE R oA

(i, A :1, .0, ZHEERE L0 AT 4 vy 7 BRI -

THEBEDOA ~ Xt (odds ratio: OR) & 95%{Z#E[X.[H] (confidence interval: Cl) %

HH L7, 2N ENORBEAKMOMBREIL - 0.17-039 TH Y, ZEILKME

DR (VIF) bIFATE2ETHL Z & 2R LT,

TR TCOFME IR I AT —7 - SPSS Statistics 18.0 Z W\, #taA =

KUEIZ 5% & LT,

2) WFZ2siRE 1-2 (23 1F B HAT

AESH 1 BMI Z2 iV CHREAERERE (< 25.0 kg/m?) , JEGRE (>25.0 kg/m2) 1245

HL, OMERBIIREEENW T LW EZ2REEL (DOF), 12H25%F
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ZHMRE (DR, 2 oLl b HE 2 0MHMARE (D2FF) 2% L, BMI & f

FRBOMOE DY (1 : fEHERKE - DO B, 11 : FEYEKE - D1 B, I : (24

{KEE - D2BE, IV : BV - DO BE, V @ B - D1 AL, VI B - D27RE) @ 6 o

23, ZA—7T LI MLORAEIS (%) 2R L.

ML (2% % BMI 35 X OMHERE B O Hh & o BE S KL OVBMI & HHFER RO AL

HEMOKENCIE, MLOGE (F 1, £ :.0) 23EE%, BMI @ 2 ff (fE%E

REMEZ ALY, OMARED 3HF (DO #EZ HHE) 5 LU BMI @ 2 1 & iR

D 3 FEOMAEDE (LFL I~V FEMERE - DO #f 2 7)) ZMrAH e L,

i CERIARD, EEEIE, WS, oA E (thth, £:1, %:0 %

AL LI AR D AT v 7 Bs gl K-> THEEO A » X (odds

ratio: OR) & 95%{Z#H[X 4] (confidence interval: Cl) Z&EH L7-.

TR TCOFME IR I AT —7 - SPSS Statistics 18.0 Z W\, #taA =

KUEIZ 5% & LT,
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RN T S

1. ML #£ & Non-ML #ED g

ML B£13 28.4% (309 44), Non-ML #£iX 71.6% (778 4) Th-7-.

Table 4-112, 2 BFEMOFEFEZ R L72. Non-ML B & ML BE% LRis L 7=,
ML EETIE, Fminm<, FEMRW—FT, KEIFEL, BMIZE» -7 (P
<0.05). X7z, &3 L5 m s AT ORIEMHS ADL, TMIG-IC 35 L U SF-36
DIFRMMEN -T2, S HI, EEEEE, BmE, REOHFE, milE, FR

T, DR, BHLRE, R, BBAETR ORAEIG DA EICE -T2 (P<0.05).

2. ML (Zx9 % BMI 3B X O IO R, BMI & 5 1O/ AE I K DB HE

(

k=113
AE

RE 1-1)

Table 4-2 12, ML IZ%9 % BMI O HEMOFHHEFE A OR & 95% Cl Z/r L7=.

ML (23249 DT E N FHETEIRERE C 23.9% (177 44), HEV##AEC 38.3% (132

%) Tholo. HEERERAEAEL Lz ML ISX 25083 74 OR 1L, JEGHET

1.87 (95% CI: 1.36-2.56) Th v, MEMEEL, ML ORE Y A7 NEEIZENS
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Table 4-3 12, ML T 25 71O HEIMOFEFE I OR & 95% Cl Z-r L7-. ML

WCRE MU T DEIIE A SIRET 22.2% (180 44), KA /IRET 46.7% (129 44) TH -

To. =i IRE A2 LU L L7e MLICKHT D% & OR 1, {KA) JRET 1.96 (95%

Cl: 1.41-2.72) TH Y, KB, MLOREBRY 27 "B EE - T-.

Figure 4-1 {2, BMI 38 X O /I OMAEDE T &IZ, #FEHEO ML ORAEIG %2

AL7e. MLORAEIGE, FERE - @i OB T 17.9% (97 44), FRYEIRE -

(K5 OHET 40.0% (80 44), M - =il JIREC 30.9% (83 44), MEds - (K e

T645% (494) THY, M - EFHOIRHCB W TREEZ R LT,

Figure 4-2 (2, ML (2% % BMI & i T O E HHIC X 5 %3 74 OR & 95%

Cl Z/R L7z, FEWEAH - @ IfEZ BN L L7z OR 13, FRYEMRE - (K55 e T

1.99 (95% ClI: 1.33-2.97), JEW « &5 /18T 1.90 (95% CI: 1.30-2.77), A& - 4%

B JIRE T 4.21 (95% CI:2.39-7.39) TH Y, BMI LD ERZHAEMDNRI 6

L, BMI & 1O/ AEDLEIC LD ML OIRA Y 27 BNEH-T-.

3. ML 2% % BMI B8 X OMEHEREB OB, BMI & JHEREBOMAE HEIC

FHBE (BVE 1-2)

Table 4-4 (2, ML IZ%f3 % BMI OHIMOFHE A OR & 95% Cl 7~ L7z,
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ML (252249 5 1IN FHAEYERERE T 23.9% (177 44), EWRE T 38.3% (132

4) Thot-. FEREERERELZLEL L ML IS 2355 2 OR 1L, ERET

2.20 (95% ClI: 1.56-3.09) T&H Y, JEHEIT ML OBV A7 BREREIZE N> T-.

Table 4-5 12, ML 23 5 O RO Bl O 2% 4~ OR & 95% Cl 2~ L7=.

OFFE RO MO ML IZEZ4 9 5313 DO BE T 18.6% (59 44), D1 £ T 26.1% (106

4), D2'BET 39.6% (144 4) Tho7-. DO BEAZ UL L~ ML 1Tk 53k

# A ORIE, DL TIX 1.17(95% CI: 0.75-1.81) , D2 Tl 2.24 (95% CI: 1.45-3.46)

THY, D2REORH ML ICAEICEE L, D2'REX ML OIRA Y A7 BEWWiE

RThot-.

Figure 4-3 (2, BMI B L OMHFHREOMAG DT T L1, KBEO ML ORAE

HER LTz, ML ORAEIGTE, BEAEKE - DORET 18.1% (45 44), FEVE(RHE -

D1 #£T22.7% (63 4), 1EUE(RE - D2'BE T 32.1% (69 44), B - DO £ C 20.6%

(14 4), Jf% - DL RET 33.6% (4344), A0 - D2'AET50.3% (754) Th-o

o, BERETHo THREM TH- THIMPREZA T2 Z L& T ML ORAH

BNRZVHAIZH > 72,

Figure 4-4 (2, ML IZxd % BMI & R B OMAGE DI X 5% % A OR

& 95% Cl Z/Rr L7-. AEUE(KE - DO fEAJFEUEL L7 ML 2% 5 OR I, 1E#%E
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{KFE D1 £ T 0.96(95% Cl: 0.56-1.64) , FEHE(KE - D2 ¥ T 1.82(95% CI: 1.06-3.11),

AT « DO AT 1.57 (95% CI: 0.71-3.47), A - D1 #£ T 2.20 (95% CI: 1.21-3.98),

S « D2°RECT 3.72 (95% Cl: 2.11-6.56) TH v, IEHERE - D2BER L OVE -

D1 &%, B - D2'BETIE ML ICE B R ZBE/ERAN AL, BMI & HRHFEREOM

HEDEIZED MLORAF Y A7 REhrol-.

50



Table 4-1. Characteristics of the study population, mean = SD or % (number of cases)

Characteristics Toral Non-ML ML P-value
n= 1087 n=778 n =309
Age, yr 729 £ 55 71.7 £ 5.0 75.8 £ 55 0.000
Height, cm 148.5 £ 5.3 149.2 £ 5.0 146.5 £ 5.5 0.000
Weight, kg 525 £ 75 52.2 £ 6.9 533 £ 8.4 0.031
BMI, kg/m? 23.8 + 3.1 234 + 28 24.8 + 35 0.000
Obese, presence 30.7 (334) 26.6 (207) 41.1 (127) 0.000
Exercise habit, presence 78.8 (841) 83.2 (635) 67.8 (200) 0.000
Using medications, presence 78.1 (849) 74.2 (577) 88.0 (272) 0.000
hand-grip strength, kg 225 *+ 4.1 23.2 + 3.9 209 + 4.2 0.000
5-m usual gait, s 39 £1.1 3.7 £0.8 4.6 £ 1.5 0.000
KCL, locomototium, presence 43.2 (409) 35.7 (278) 62.0 (191) 0.001
KCL, locomototium, (0-6) 1.3+ 13 0.8 £ 1.0 24 £ 1.2 0.000
ADL (0-100) 97.0 £ 16.0 98.8 =+ 10.3 92.6 + 24.7 0.000
TMIG-IC (0-13) 122 = 1.4 124 + 1.1 11.7 £ 1.7 0.000
SF-36, physical function scale (0-100) 82.4 £ 17.3 88.3 £ 12.6 67.8 = 18.6 0.000
Hypertension, presence 42.3 (4006) 38.6 (300) 51.8 (160) 0.000
Diabetes, presence 6.6 (72) 5.3 (41) 10.0 (31) 0.004
Heart disease, presence 7.8 (85) 5.9 (406) 12.6 (39) 0.000
Respiratory disease, presence 2.9 (32) 3.1 (24) 2.6 (8) 0.663
Osteoporosis, presence 8.5 (92) 7.1 (55) 12.0 (37) 0.009
Lower back pain, presence 11.7 (127) 9.1 (71) 18.1 (56) 0.000
Knee pain, presence 15.1 (164) 10.9 (85) 25.6 (79) 0.000

Values are mean * standard deviation or % (7). ML: mobility limitation. BMI: body mass index.
KCL: kihon check list. ADL: activities of daily living. TMIG-IC: Tokyo Metropolitan Institute of
Gerontology Index of Competence. SF-36: Medical Outcomes Study 36-item Short Form Survey;

physical function scale.
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Table 4-2. Odds ratios for prevalence mobility limitation according to body mass index.

ML Unadjusted odds ratio Adjusted odds ratio’ Adjusted odds ratio”
% (n) (95% confidence intervals)  (95% confidence intervals)  (95% confidence intervals)
BMI, kg/m”
Normal weight (< 25.0) 23.9 (177) 1 (reference) 1 (reference) 1 (reference)
Obese (= 25.0) 38.3 (132) 1.98 (1.50-2.60)Jr 2.14 (1.59-2.87)Jr 1.87 (1.36—2.56)Jr

1, 1 24 1 . . . . . ] ) .
Adjusted for age. “Adjusted for age, exercise habit, hypertension, diabetes, heart disease, respiratory disease, osteoporosis, lower back

pain and knee pain. TP < 0.05
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Table 4-3. Odds ratios for the prevalence of mobility limitation according to hand-grip strength.

ML Unadjusted odds ratio Adjusted odds ratio' Adjusted odds ratio”
% (n) (95% confidence interval) (95% confidence interval) (95% confidence interval)
Hand-grip strength, kg
High (> 19.6) 22.2 (180) 1 (reference) 1 (reference) 1 (reference)
Low (< 19.6) 46.7 (129) 3.08 (2.31-4.11)" 2.07 (1.51-2.83)" 1.96 (1.41-2.72)"

lAdjusted for age. 2Adjusted for age, exercise habit, hypertension, diabetes, heart disease, respiratory disease, osteoporosis, lower back pain
and knee pain. TP < 0.05
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= l.
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= 0 _|« Hand-grip strength (kg)
i; High muscle strength
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(=25.0) (<25.0)

Body mass index (kg/m?)

Figure 4-1. The prevalence of mobility limitation according to body mass index and hand-grip strength.
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Adjusted odds ratios for mobility limitation

Body mass index (kg/m?)

t4.21
7 Normal weight I Obese (2.39-7.39)
(<25.0) . (225.0) -
J 1
1
1
1
i 1
1
1
1
i 1
1
1
A | 9
71.99 1
11.90
) I
| (1.33-2.97) : (1.30-2.77)
1 [ :
(reference) 1
b 1
J |
1
1
|
:
J High muscle strength Low muscle strength : High muscle strength Low muscle strength
(>19.6) (<19.6) : (>19.6) (<19.6)

Hand-grip strength (kg)

Figure 4-2. Adjusted* odds ratios for mobility limitation according to body massindex and hand-grip strength.
*Adjusted for age, exercise habit, hypertension, diabetes, heart disease, respiratory disease, osteoporosis, lower back pain and knee pain. T P < 0.05
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Table 4-4. Odds ratios for prevalence mobility limitation according to body mass index.

ML Unadjusted odds ratio Adjusted odds ratio ' Adjusted odds ratio >
% (n) (95% confidence intervals)  (95% confidence intervals)  (95% confidence intervals)
BMI, kg/m2
Normal weight (< 25.0) 23.9 (177) 1 (reference) 1 (reference) 1 (reference)
Obese (= 25.0) 38.3 (132) 1.98 (1.50-2.60) t 2.14 (1.59-2.87) t 2.20 (1.56-3.09) t

! Adjusted for age. 2Adjusted for age, exercise habit, smoke, and alcohol. Tp<0.05
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Table 4-5. Odds ratios for prevalence mobility limitation according to comorbidity.

ML Unadjusted odds ratio Adjusted odds ratio ! Adjusted odds ratio 2
% (n) (95% confidence intervals)  (95% confidence intervals)  (95% confidence intervals)
Disease, number
0 disease (DO) 18.6 (59) 1 (reference) 1 (reference) 1 (reference)
1 disease (D1) 26.1 (1006) 1.55 (1.08-2.21) t 1.32 (0.91-1.93) 1.17 (0.75-1.81)
2 or more disease (D2 39.6 (144) 2.86 (2.01-4.07) t 2.15 (1.48-3.13) t 2.24 (1.45-3.40) f

1Adjusted for age. 2Adjusted for age, exercise habit, smoke, and alcohol. TP <0.05
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Prevalence of mobility limitation (%)

60% -

l
50% -
40% -

{
30% - 2 or more disease (D27F)

20% -

10% -li 1 disease (D1)

oo i Disease (number)
-

0 disease (DO0)

Ob =>25.0
ese ( ) Normal weight (< 25.0)

Body mass index (kg/m?)

Figure 4-3. The prevalence of mobility limitation according to body mass index and disease.
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Adjusted odds ratios for mobility limitation

Body mass index (kg/m?)

Normal weight : Obese

(<25.0) : (>25.0)
1
]
1
]
1
1
1

: 2.20

I 1.57 (1.21-3.98)
182 1 (0.71-3.47)
(1.06-3.11)
]
1
0.96 :
1 (0.56-1.64) ! Q
(reference) : O
1
° : .
!
0 disease 1 disease 2 or more 0 disease 1 disease
(DO) (D1) disease (D27 (D) (D1)

Disease (number)

Figure 4-4. Adjusted* odds ratios for mobility limitation according to body mass index and disease.
*Adjusted for age, exercise habit, smoke, and alcohol. T P < 0.05
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AHFFETIEL, ML & BMI BX O I OMAEHE, BMI B L OHHFARE D

BB HIZED ML ORF Y R ZIZHOWTHEEIIICKRS LT, ZF0OiEE, BMI

OHM, i OBEM, fHEREOHMI Y &, EREEET LU & K57,

FEAERE S L OB & PRFR B EZ T 26T ML ODIRRBE VR BNEE LT

EDIRIB I Tz,

1. ML OEAEE

REWTRFZE DRICKE AN IR AR Sl O ML OEEEIE 1, 60wl Ea2xfs Ll L

ToAfF9E Tl 25.0-561.5% T > 72 Z & His 4T % (Center for Disease Control

and Prevention, 1999-2002). AWFFEDOXIRFIZI 1T H ML DIRAEIG 1L 28.4% T

HY, AT EOEEROHEBNTH -7, £7-, K220 ML EElZ, Non-ML

REICHATIR 23 209 £ 4.2 kg THEICIES, 5mBFE AT 46215 THE

IZE STz, ZIDORERIE, BRSO WTILOEITHISE (Lauretani et al., 2003,

Sallinen et al., 2010, ¥ 5, 2011) &b —EHTHERTH Y, KD ML 13%

VIGFHi SN TWa b0 EEZ HLD.
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2. ARG S, EOMAEDEICE D MLORAY 27 (FRE 1-1)

AFZeRER S, RIS LT ML ICAEEICEE L TWEZ e b, Bk

DFEATHISE (Apovian et al., 2002, Davis et al., 1998, Hemmingsson et al., 2007, Lamb

et al., 2000, Lang et al., 2007, Okoro et al., 2006, Sternfeld et al., 2002, Valentine et al.,

2009) & XFFTHLDOTH o=, BN ML ICEHET 5B & LT, LEE

(Sohler et al., 2009) > ML+ (Forman et al., 2009), ##/&J%5 (Chiu et al., 2011), &

PEREEISE (Vincent et al., 2010b, Shah et al., 2011) DRIERZ EHH D Z L2, JETH

ThH DI LK DBEOLBECEBEWZ S BIEDR, WL R LRnEXS

#1%. Stenholm et al. (2007a, 2007¢) 1%, HVETITHERF, LMt CIIBBIETR & £

)2 &K ST, BN ML &5 ) A7 &2 & 5I2ED 5 alHetEIC DUV CTHRiE

LTW5a. 60T, IE@ENEE & 72 0 & S 7B (Vincent et al., 2010b) <°

BHSJE (Shah et al., 2011) (2L > T, MEBB L OMLIZD7enN 5 Z & biE

ENTW5D. KBFZETH Non-ML BEIZ LY, ML BETIE, B OEE, RIS D

paliiy
o

“}

15, REOREG (BiE, HERE, RE, BHERE, BYE, KEER) 2

HHH'

)

HEIZE P T, E6IZ, MLBETEEEENGBEIEN -T2 Evn, RiEHE)

BLOYEAN ML IZBEEL CTWAR[REMENRE 2 bvd. B ML THH E LD
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(CHEBEIER A AT 5B OFIGD, FEMEARERETIX 20.9% (38 44) 1TxfL, A
BEIE 323% (A1 4) EABICE-T. Liehio T, AREFZEREEN S AL & B
HEORWEERE LORIEEIN ML (257285 rfeett & & bis, BN
FOEZRIC MLICBEET S & E 2 b7z,

IS A D 5 TR T IREHER) ML IZBE 3 5 7210 Tlde <, £D% D ADL [&E
EO U HIHR < BIET 5 LA STV 5 (Roubenoff 2003). #EhEE 13 L OY
HRIEETIE, RAKRORG AL ETH Y, Kimetal. (2010) 1% 75 k2L o &Eilin
FrBHEEL, BOICEDML Y v b4 7% 19.5kg, ADL f&ED »~ A~
fE% 16.3kg LHREL TW5. ABFZETIX ML BEOR I F¥EAY 209 +4.2 kg T
AREIZIEL, Kimetal. (2010) ® ML 7 v b A ZfEIZIESWTWeZ &nn, #)
JNEIML ERSBEEL TWeEEX HND.

ARFFERERIC L D &, MLATKTT DARYEIRE - A5 I RE, I - (75 08¢, T
lifi - = NI BE OGS 7~ OR X, ENENAE 2 ME % 7~ L7z, Zoico et al. (2004) ™
REBTIFZE TlX, 67-78 ik D miiin 2o ME 167 44 & kFHEHE & L T 20-50 ik D PARRAIT D £
P xtgIZ L, Mih), #elEE, BiEErax=7 L oREL R L.
Z OFE R, S Mo OR 1, JET (BMI > 30.0 kg/m?) T 4.56 (95% Cl: 1.51-13.77),
VMR T 3.06 (95% ClI: 1.25-7.47) OFSREREE Y A 7 N@h-7-. —J7, BMI
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25-29.9 kg/m® L KA &, EMKRIEN 2> IEAR B34 E Tl e s> 72, Stenholm et
al. (2007a) (IFAMrC 55 mLh Lo - mEnE 2 xige s L, M & ML ORI X
TN CPR (C-reactive protein) & /) & OB E A FHA L 7o #55, K5 ) & &y CPR
IZAEH (OR 1.75, 95% Cl; 1.19-2.57) & ML (OR 2.80 95% ClI; 1.89-4.16) (Z 3t
LTz, AWFZEORERTIE, T - & 0T ML ICH B RBER 57
P, FEUHEIRER - KAL) ESELLZ2 OR 2R LT a7z, BMIIZEMRZR S By D
REEAZZZX BB TE DT OO0 IBMREET 2 2 L OBEBEEINRIE SN,
R E DY B B DRI G S Tefi % RFFT 2 2 L3, ML OFAEZ I3 572

DICHETHDHEEZBND.

3. B EOHEER, TOMAAEDLEICED MLORAY 227 (GRE 1-2)

DFFBRE BN L C MLICHEICBIE L TRV, ML IZKT 2 0HF%RE D OR
(%, D1 #£T 1.17 (95% CI: 0.75-1.81), D2"Ff T 2.24 (95% ClI: 1.45-3.46) L7201,
D2'HED AN EIZ ML OIRA Y R 7 BEinote. Tebbh, HEEE 2 DL ER
B2 8l2E>TC, MLOBRBEY A7 BNEED 2 ENRB SN, BEESET
%, IO RBBLORE L AR THhoE Lanb b, 2 2L REE
FRAT D, Tbb, DHMFRBEOREITREM - K - 5872 & OMRRIC I E
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L (Stuck et al., 1999, Fried et al., 1998, Fried et al., 1999), % M1 ® ADL [EESCHE

LRI < BE 5 & 45 LTV 5 (Fried et al., 2004, Shah et al., 2011, Fried et

al., 1998, Fried et al., 1999). ARAfFZETH ML FETITH G2 X D IEFEEIEOE

FARIC BT, HEAEEEERES (ADL), AT = v 7 U R b OEEZFOMRE

M b, mRAEEKE (TMIG-IC), H{AREHEfEKD QoL (SF-36), T X THAAHE

B o722 e h, REORAREGNEL, HOWMEIZ XD H o O 2

JEPMERWABEME RN Z 2 BILD.

ML 2%/ 5 BMI & JHFREBEOMA S LI L D55 HRI1L, EYHERE - DLRET

0.96 (95% ClI: 0.56-1.64), FEYE(KE - D2 T 1.82 (95% Cl: 1.06-3.11), fEV# +

DO #£C 1.57 (95% CI: 0.71-3.47), fiEifi - D1 B£C 2.20 (95% CI: 1.21-3.98), ¥

D28 3.72 (95% Cl: 2.11-6.56) T»H ¥, BMI & HFERELZHLAEDED Z &

TMLOBRAY A7 ZHIMEE5Z ERNHLNERo7-. BRI - D2TRET

ML ORAE Y A7 NEL 2D 2 ST PAHEL TR, [EHKE - D2'HECTHLAEE

(ML DR U A7 3@tz BRIV OE, B TH-> THREZALT

WRITAUTEEREIR TR « D2'BEL D ML U R 7 DB -T2 & TH D, EfE D

BMI [ZEFEECHFER & 872> T BMI 28 23.3kg/m2 (95% Cl: 22.4 kg/m2-24.2

kg/m2) THIUIHTEN K HIKL 725 &5 (Matsuo et al., 2008) LTV 5.
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5 (2001) 1X, HEEEA L TWRITIVUIIER 21T 2L EN RN &,

TRAEZSTDHICIIERELMRFT L ENHEETHDL I EZBEL TS, A4

FETH D2TRETCIE, FRYERTE & RIS BIfRe < ML, @S, GODBRE, BERIA,

HHRIE, BYE, BRoRerNAREICE,N-To. £, milmdld, EiTho

72 LTCHLEEOEEBEZLEA LWt iUE, MLOREAEIZZR DI WEEZD

. Thbbh, EinE CIHREELESOFELBETETHY (T - M,

2001), JEGG DA HE & OR AR E DG M2 IR 95 Z & 2%, ML OfRAF U A

TR TAHZ LITRNDEE 2.

4. F&H

H AN O HUsAELE S i PR d8 1) 2 BENRE IR (ML) (203, B, 15457,

OHFEENZNZNMNL L CTEE LT\ e, S 61T, I &R 7, ARG & OF

FHREEZMEAGDED L, MLORA Y X7 Z2@mb 5 2 ERH NIRRT, —

75, KEEMERE LKA, EREARE L OMPREBOMAEDETE ML OfRA D X

7 Wminotoic®, BMI OB LT IeHFREE T = v 7 L7Rs b, ML

PRI NETHDL I LRI N,
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5 1HE WHIEEK

UAZIZOWT, HWBICHET 2 Z Lz AL L.
WIFERRE 2 D AR ZZR T D720, U T DO L B0, 2 >DFIFREAZ R E L.

PR 2-1 - BEIREIHIFRIZ)T3 25 BMI & #5 ) OHEWr A BE

PR 2-2 : BEIRE A HIBRIZ KT 2 BMI & BR7ER B OREWTAY B
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28 ik

1. XRE LT A
AWFZEIE, IR, THEER, @ERAOARMESCREE 7 — TR
EITHE S L OSSR FEICSIN L IR(ER A x5 L Lz 2 FiTbic b
HEWTHFIE Cdo 5. kF5 13, 2008-2010 4F1Z &y fRBERE 2 HIE L, 2 4F#% D 2010-2012
IS, IR RE Licmmctt s L.
FETEL, FRIBEROIEHEELEET 72, BIRKIAIZ X o3 nHEE T
BIMEIIANOELTEIN UL 72, 65-87 ik Hubdk(E{E v i 662 4 D 9
b, 1) X=X 7 A (2008-2010 4F) WFIZ 65 A D (40 44), 2) 24FEH%D
KIPEZIZSIM L TRWE (248 4), 3) ~N—RA T A (2008-2010 4) IKfiC
ML Z4 L CWeFE (914) ZBRAML, AT 28340 (K15 722+5.05%) %
AT DXt & Uiz, stREFICIL, 20 B R L ORI HIESE KT 2 R
FHER CE 5 2 L 2 HBHTHM Lctk, HWET —# OHFFIZ OV TEmIZ
TRBZ&. AROEIE, SRR E B AR IR B 5 el

ZERDOAB 2T T
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2. HIE -7

o £ H

Flim, S, (KHE, BMI, REE, EBEVEIE, RE, BEERORI, HEEED
FIEHE, K, MLOFECOWTEBNCII L7z, HiRMERIX, #7, 5m
WEATO2HAZRE L. B

Rk Z Barthel index (ADL), ZF=UEEIHEE
FEEE (TMIG-IC), SF-36 % 7=,

INHIETART, 3 E HEHEA EHE
FHiE) \ORLETFEICE VB o7,

KIRE DORFBIZOWTIE, EME + MEEFEEEZITEES (%) Z2HELE.
ML OFARE (ML EE) & ML 03472 LEE (Non-ML Bf) O_X—R T A VEFD
TEREFRRE, (R EAE, a5 B 1F W o bk iz T,

A EZ DWW TR
Mann-Whitney @ U £ %, EIA OB P BREZEN L=, RN 2 47
D&, K, BMI, {73

i, JRER 2 &, B D ZEKIZ-20 T Wilcoxon signed
rank test Z FiV 2. ML BE & Non-ML BED A BAER ZfadiE 4 5 7=, 4Fiih a4t

ZaE L L, RMBXOBEA ERE & 92 ol O 588 (two-way repeated

measures analysis of variance, ANOVA) Z% i L7-.
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1) WFEERRE 2-1 (2381 B HRAT

AES# X BMI 2 VD CTHEHERERE (< 25.0 kg/m2) , AEGERE (> 25.0 kg/m2) (257

¥ L (Japan Society for the Study of Obesity, 2002), #5 /1132 L2 ML D >~

A TEE AW THRE KA i (<19.6kg) , =i /ikE (>19.6 kg) (2%

L7z. BMI D2 BEL R 1D 2 BRIC L DAY (1 @ ©EUEKE - 55 IR,

T FEYERER - AR ORE, T B - Sfh 08, IV @ B - (X 08 © 4 5

W25, ZIA—F T L2 ML OREEIES (%) REH LT,

ML Zx]9" % BMI B L O o Bl & o RS T ONBMI & 1 DA BAER @

MREHTIEL, ML OGME (F 1, #:0) #7CBE%, BMI O 2 B (EWKER

HUE) 10 28 (S HREA2 ) B OBMI D 2RBEE 1o 2 BRI L B

et (ERL I~V BEWERE - S 2 250E) 20285 e L, Filim (H

ReAE), EEVEME, MR, BEEROAE (thth, A1, %0 &

BB E Lica P AT 4 v 7 AR L » THEEEDO A~ XL (odds ratio: OR)

& 95%(ZH#EX [ (confidence interval: Cl) ZEH L 7-.

T RTCTOHEUFR|Z TR 2 7 | SPSS Statistics 18.0 2 VY, #EtHyA =

KUEIL 5% L L.
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2) WFZeiRRHE 2-2 |3 T D e AT

BMI % HWCHEYE(REERE (< 25.0 kg/m2) , JIE#EE (> 25.0 kg/m?) (Z57FE L,

PHEEBEEZAWVTIZY L TRWVWEE IR L (DORE), 2 2L E&EHEHAAF LT

HHMAEER (D1 R, 2 DL EAKEA L TWHHE 2 0HMPRE (D2 120%

L, BMI ® 2 BE L HFEE RO 3R L 2B (1 U (KE - DO, 1 :

FEUE(RE - D1 AE, I : AZYE(KE - D2'RE, IV : B - DO &, V o B - D1 B,

VI : B - D2YBE) D 6 DI/, Z—F T LIz ML OEIE (%) #EH LT,

ML & BMI B X OPHFEHEE OB & o B L O'BMI & G- FE B O HA/EH

OBFHNTIE, MLOAME (£ 11, BE:0) ZREBLL, BMI O 2R (FHERERE

HEAHLUE) ORFRHE O 3 8E (DO BEZ2HUE) B OBMI @ 2 B L OFfFEEAD 3

IS E DMAG DY (ERET ~VI: FHERE - DO 2 ) 288 L L,

e (EfeAR0), EHVEE, WUE, Sz BEARL Licu Y X7 ¢ v 7 Bl

ST & o THBED A~ X (odds ratio: OR) & 95%(E #&[X [ (confidence interval:

Clh) #HMHLT.

TR T ORI I TFEEHAEMT Y —7 I SPSS Statistics 18.0 Z# W, #tZ A =

KUEIL 5% L L.
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RN T S

1. 2%4%IZ8B1F % ML #£ & Non-ML #ED g

283 L DXMBHEDH B, 2 FH T+ —T v TRERIE T 5 ML OFEIGIE,
29.0% (824) Th-ol-.

Table 5-1 12, ML #f& Non-ML #EOREZ R LTz, RN—=RA T A VERIZEWT,
Non-ML #f & thiie L C ML #ETiX, Fs, BMI, IR3E, B, BBEEREZAT5
FoOEENERICEW—F, J&, ##7), ADL, TMIG-IC, SF-36 O3RN HE
(IR, 5 mulE ST A REICES, EHEBEHEORENAEITE ) o7 (P <
0.05). 2 FRICBITHHE, KHE, TMIG-IC [I_X—A T 1 v Ll L, MWits
HLAEICELS ZL L, BMI, #271% Non-ML BEC, SF-36 I3 ML B CA &2/ <
b L7z (P<0.05). F7=, WEONOFER, 1871, SF-36 THERLZHEIERAN

Bz (P<0.05).

2. 2% D ML IZXET 5 BMI B L OW /1O HR, BMI &5 ) OFLAEDEIC
X % B GRS 2-1)
Table 5-2 12, ML IZx%F4 % BMI OEIROFHEE I OR & 95% Cl ZxL7-. 2
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% Tl BEYERERED 25.8% (49 44), AENEHED 35.5% (3344) ASML &72-

TV, FEEREREAIEL L7 ML IS 230855 7 OR 13, JEVSEET 1.45

(95% C1: 0.81-2.61) Th v, JEGEHEIE ML EBEL T\ o Tz,

Table 5-3 12, ML IZXI9 Bih J1OHEMOFHELFE I OR & 95% Cl Z /R L7-. 2

F% T, S IRET24.1% (B3 4), KA JRET 46.0% (29 4) A ML 78 -

TWe. @2 e L L7z ML ICKT 2355 A OR I, (KAH UHET 1.95

(95% CI: 1.02-3.74) Th VO, K HIEIEI ML U X7 REEIZEN-T-.

Figure 5-1 {2, BMI B LU I OfAGDOE T LIS, FHEO ML OEIEEZRL

72. ML OFEIEIL, ERERE - §F5 JRET 20.0% (28 44), FEYE(RE - KA JIRE

T 42.0% (21 4), I - S BT 31.3% (25 44), JE - K5 UEE T 61.5%

(84) THY, MW - EMHAOFFICBNTaEEZ R L.

Figure 5-2 (2, ML IZ%9°% BMI & 5 11 DFLIA A I L D 7~ OR & 95%

Cl Z/RU7-. FEYEIRER - Sfih IRE A JEMEL L7- ML IZK 2 OR 1%, HEUE(KE -

5 /)¢ C 2.33 (95% ClI: 1.09-4.99) , A « /& /5 J)#E T 1.78 (95% ClI: 0.91-3.45),

A - A5 HEET 3.38 (95% Cl: 1.08-13.91) Th v, HEAERE - K55 HEEB &

OB - AR HBEICBWT ML Y 272 BEEICE - T-.
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3. ML 2%} % BMI 5 L OPHFR B O, BMI & JHFRBOMAEG DI
K% BaH (G 2-2)

Table 5-4 {2, ML (Zx19"% BMI OHAMOFHHEH 74 OR & 95% Cl 2R L7z, 2
R TI, FEUERER T 25.8% (494), MEWIAE T 35.5% (3344) 28 ML L7e-
T, EYERERN 2 IEME L L ML IS 2 %% 4 OR 1%, IEN#RE < 1.53

(95% CI: 0.86-2.73) ToH v, LML ML EBEL TWhahoiz.

Table 5-5 (2, ML (ZX} 9~ 2 JHFR B O B OFHEEH 7 OR & 95% Cl 2R L7z,

2 4E# TIL, DO BET 25.3% (24 44), D1 #ET 23.30% (28 44), D2 EE T 44.1% (30
%) 5, ML E7go Tz, DO BEZEHEL L7 ML T3S 2 %3 7 OR 1
D1 #£C 0.71 (95% Cl: 0.32-1.54), D2"#£C 1.35 (95% Cl: 0.58-3.17) T v, D2"
FEIX ML IZRBEE L TW o 7t

Figure 5-3 (2, BMI B L OEREBOMAGHOE T LIZ, KO ML OEIG AR L
72. ML OEISIE, HEAERE - DO BT 22.2% (16 4), FEYE(KE - D1 #E T 23.8%

(20 44), FEYE(RTE - D2'RET 44.4% (20 44), JEG% - DO BEC34.8% (844), B
lifi - DL #ET 22.2% (844), Al - D2'HET 43.5% (1044) TH Y, BMI 3 <,
BRERNZWZEEETH T2,

Figure 5-4 {2, ML IZ%F9 % BMI & RE DA DI L 5% 7~ OR &
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95% Cl Z7R L7=. FEUE(RE - DO BEA JEUE L L 7= ML IZ%9 5 OR 1%, HEHE(KHE -

D1 £ C 1.09 (95% Cl: 0.52-2.31), A= 4K - D2*HEC 2.80 (95% Cl: 1.25-6.29)

fIEiwi - DO #¥ T 1.87 (95% CI: 0.67-5.19), Jiyiii - D1 # T 1.00 (95% CI: 0.38-2.62),

S « D2'RE T 2.69 (95% Cl: 1.00-7.28) T v, 1EUEKE - D2'REIZB VT ML

R NEEIZE ST,
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Table 5-1. Characteristics of the study population, mean £ SD or % (number of cases)

. Total ML Non-ML P for
Characteristics . .
n =283 n=82 n =201 interaction
Age, er baseline 722 *+ 50 747 + 49 712 + 47
Height, em t baseline 1493 £ 6.3 1477 £ 59 1499 + 6.4 0.790
after 2 year 1489 + 64 1471 £ 6.0 149.6 £ 6.5
change 04 £ 13 06 +12% 04 +13%
Weight, kg baseline 52,6 £ 81 525 + 7.7 52.6 =83 0.626
after 2 year  51.8 £ 8.1 517 =738 519 =+ 82
change -0.7 £29 -08 +36%* 0.7 +26%*
BMI, kg/sz baseline 236 *+ 33 241 =+ 35 234 =+ 32 0.957
after 2 year 234 £ 33 239 + 33 232 * 32
change 02 + 14 02 £1.7 02 £ 12%*
Hand-grip strength, ngr baseline 232 + 47 213 + 44 239 * 406 0.043
after 2 year 227 £ 45 212 £ 39 232 + 46
change 0.5 £23 0.0 * 25 -0.6 +22%*
5-m usual gait, s baseline 38 + 0.7 40 + 07 37 +07 0.589
after 2 year 38 +07 41 +08 36 £ 0.6
change 0.0 * 0.7 01 *0.8 0.0 * 0.7
ADL, Barthel index (0-100) T baseline 99.2 + 39 982 *+ 63 99.6 * 21 0.481
after 2year 994 £ 34 98.5 * 5.0 99.7 *+ 24
change 0.1 =+ 4.1 03 * 64 0.0 * 26
TMIG-IC (0_13)T baseline 121 £1.3 11.7 £ 16 123 £ 1.1 0.173
after 2 year 124 £ 1.2 121 £ 106 126 £ 09
change 02 +1.2 03 *15%* 02 £ 1.0*
SF-36, physical function scale (1-100) T baseline 820 + 171 70.6 * 19.5 86.8 * 134 0.008
after 2year 817 £ 182 66.5 * 19.6 87.8 * 135
change -0.6 * 163 -38 * 19.5* 0.8 * 14,6
Exercise habit, yes T baseline 81.6 (231) 70.7 (58) 86.1 (173)
after 2 year ~ 78.1 (221) 63.4 (52) 84.1 (169)
Using medications, yes f baseline 74.9 (212) 82.9 (68) 71.6 (144)
after 2 year 79.4 (224) 86.4 (70) 76.6 (154)
Hypertension, yes baseline 413 (117) 439 (36) 403 (81)
after 2 year 45.6 (129) 53.7 (44) 423 (85)
Diabetes, yes baseline 7.1 (20) 6.1 (5) 7.5 (15)
after 2 year 5.7 (16) 37 (3) 6.5 (13)
Heart disease, yes baseline 102 (29) 14.6 (12 85 (17)
after 2 year  11.0 (31) 134 (11) 10.0 (20)
Respiratory disease, yes baseline 25 (7) 37 (3) 20 4
after 2 year 2.1 (6) 37 (3 1.5 ()
Osteopotosis, yes baseline 102 (29) 12.2 (10) 9.5 (19)
after 2year  11.3 (32) 19.5 (16) 8.0 (10)
Lower back pain, yes T baseline 12.8 (36) 20.7 (17) 9.5 (19)
after 2 year 8.5 (24 12.2 (10) 7.0 (14)
Knee pain, yes | baseline 15.6 (44) 25.6 (21) 11.5 (23)
after 2 year 120 (34 19.5 (10) 9.0 (18)

SD: standard deviation. ML: mobility limitation. BMI: body mass index. ADL: activity of daily living. TMIG-IC: Tokyo
Metropolitan Institute of Gerontology Index of Competence. SF-36: Medical Outcomes Study 36-item Short Form Survey;

physical function scale. ~ Significant change within group by Willcoxon signed-rank test (P < 0.05). t Significant difference
between the groups at baseline by Mann-Whitney U-test or chi-square test (P < 0.05).
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Table 5-2. Odds ratios for the prevalence of mobility limitation according to body mass index.

ML Unadjusted odds ratio Adjusted odds ratio' Adjusted odds ratio”
% (n) (95% confidence interval) (95% confidence interval) (95% confidence interval)
BMI, kg/m’
Normal weight (< 25.0) 25.8 (49) 1 (reference) 1 (reference) 1 (reference)
Obese (= 25.0) 35.5(33) 1.58 (0.93-2.70) 1.63 (0.92-2.86) 1.45 (0.81-2.61)

lAdjusted for age. 2Adjusted for age, exercise habit, medications, and knee pain. P <0.05
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Table 5-3. Odds ratios for the prevalence of mobility limitation according to hand-grip strength.

ML Unadjusted odds ratio Adjusted odds ratio' Adjusted odds ratio”
% (n) (95% confidence interval) (95% confidence interval) (95% confidence interval)
Hand-grip strength, kg
High (= 19.6) 24.1 (53) 1 (reference) 1 (reference) 1 (reference)
Low (< 19.6) 46.0 (29) 2.69 (1.50-4.82)" 1.96 (1.05-3.65)" 1.95 (1.02-3.74)"

lAdjusted for age. 2Adjusted for age, exercise habit, medications, and knee pain. P <0.05
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Incidence of mobility limitation (%)

70 1
60 -I'|
50

l
40 -
30 -I-l
20

| Low muscle strength
107 (<19.6)

1

0 - Hand-grip strength (kg)
High muscle strength
Obese Normal weight (=19.6)

(>25.0) (<25.0)

Body mass index (kg/m?)

Figure 5-1. Incidences of mobility limitation according to body mass index and hand-grip strength.
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Adjusted odds ratios for mobility limitation

15
14
13
12
11
10

w ~

N W b

Body mass index (kg/m2) 13.88

Normal weight I Obese (1.08-13.91)
(<25.0) . (>25.0)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
12.33 1
(1.09-4.99) i
: : 1 1.78
I (0.91-3.45)

! ®
1 1
(reference) :

| : |
1
1
High muscle strength Low muscle strength I High muscle strength Low muscle strength
(>19.6) (<19.6) (>19.6) (<19.6)

Hand-grip strength (kg)

Figure 5-2. Adjusted* odds ratios for mobility limitation according to body mass index and hand-grip strength.
*Adjusted for age, exercise habit, medications, and knee pain.t P < 0.05
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Table 5-4. Odds ratios for the prevalence of mobility limitation according to body mass index.

ML Unadjusted odds ratio Adjusted odds ratio' Adjusted odds ratio *
% () (95% confidence intervals) (95% confidence intervals) (95% confidence intervals)
BMI, kg/m®
Normal weight (< 25.0) 25.8 (49) 1 (reference) 1 (reference) 1 (reference)
Obese (> 25.0) 355 (33) 1.58 (0.93-2.70) 1.63 (0.93-2.86) 1.39 (0.71-2.71)

1Adjusted for age. 2Adjustcd for age, exercise habit, smoke, and alcohol. P < 0.05
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Table 5-5. Odds ratios for the prevalence of mobility limitation according to disease.

ML Unadjusted odds ratio Adjusted odds ratio’ Adjusted odds ratio >
% () (95% confidence intervals) (95% confidence intervals) (95% confidence intervals)
Disease, number
0 disease 25.3 (24) 1 (reference) 1 (reference) 1 (reference)
1 disease 23.3 (28) 0.90 (0.48-1.69) 0.67 (0.35-1.32) 0.71 (0.32-1.54)
2 or more disease 44.1 (30) 2.34 (1.20-4.55)" 1.98 (0.98-4.02) 1.35 (0.58-3.17)

1Adjutsted for age. 2Adjustcd for age, exercise habit, smoke, and alcohol. P <0.05
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Prevalence of mobility limitation (%)
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40 -+
I
30 -+
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1 disease (D1)

Disease (number)
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Ob =25.0
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Body mass index (kg/m?)

Figure 5-3. The prevalence of mobility limitation according to body mass index and disease.
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Adjusted odds ratios for mobility limitation

Body mass index (kg/im?)

1
Normal weight 1 Obese
(<25.0) . (= 25.0)
12,80 :
(1.25-6.29) I
1
1
1 1.87
1 (067-519)
I _
1
1
1
1
1
. 1.00
1.09 [ (0.38-2.62)
(0.52-2.31) Q .
1 1
(reference) : @)
1
1
O |
1
1
1
2 | ]
0 disease 1 disease c(l)'r more 0 disease 1 disease
isease

Disease (number)

Figure 5-4. Adjusted* odds ratios for mobility limitation according to body mass index and disease categories.
*Adjusted for age, exetcise habit, smoke, and alcohol. T P < 0.05
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ARHFZETIE, BMI, %71, REEROEMIS XIOBMI & 571, BMI & GHFE

BOMLEDEICELD ML Y A Z2OWTHES L. FORE, 1K 0 EMm,

PRYECREE 3 72 I & AR ) O OFFF, IRAEIRE 7238 & ORHER B O OHFIE,

2FEBEOMLY A7 @O HZ ENRALINE o T-.

1. ML OFAER

Bk A D ML OEISTE, 70-79 LA Fo et 25t & Ui~ 2 2% 0 ML

DFAERIT31.8% (54 12.7%) ThoT- EMEINTWD (Visser et al., 2005).

%72, Health, Aging and Body Composition Study (Cesari et al., 2009a) Ti%, 5 fH

D ML DFEAEZED 44% (4F-8.8%) Tho7-. AWFZEREREICEHIT A ML O34E

I 29.0% (FF 14.5%) TV, JATHIGE X © ABFZEICR T 5 ML ORI

WEEZLRND.

2. JEW IR, TOMAEEDLEICLAMLY R

AAFZEIZFNT, BRI F & LT ML EBE LR o7z, £OHE L
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LC24EMTHEESL BMIIZBW T L Lo 722 &, HEEERE (5 mi@y 4

1T) OEALN T2 o722 EnRET oD, Thbb, 2EM ORI 78

UL, 2 %O ML O34 L ORHEITIKL 705 B 2 B35 . Marsh et al. (2011)

1%, 70-89 ik DY IRTEENE 23D 72 Sl 406 4 2 x5 & L, ML OFEAITxT

AR ) LR O Y — N2 MFTT 2720, 6 » A, 14, L% OF 3 [H,

BHAEZBS 272 o7, ZOREE, BMI > 30 kg/m2OREIZEE~RT, BMI 25-29.9

kg/m2ETlE ML O34 U 2 7 0305 Tdh 5 —77, BMI < 25 kg/m2i{ T3 BMI

> 30 kg/m2if & [RIZE7e%A Y A7 2/ LTEY, ML & BMIIZiX U TR0 R E

W5 LamE L, e ML OBEAF] 5202 L7z, Marsh et al. (2011) &

BMI 25-29.9 kg/m2/%, AWFFEO BT EE S BMI&1FH2AE U CTH Y, JiTHFE & [H

RIS, JEWE2SMNZ LT ML A~BEE Lo E 2 7.

ABFZETIL, AERF )M LT ML A EICEIE LTy /2. Visser et al. (2005)

1% 70-79 Bk D @ lnE 3075 4 2 xtEi & LT 2 L0 BIHE ©, (K& &K/

X5 ML OB ZREI L=, ZORE, eIV IO IINEIL,

KIEREDZ WA TIEI ML U A7 BHEINT 5 Z & 26 L=, F£72, Marshet

al. (2011) I, &R DB, RAR BT ML OFAE Y 27 35 6 fF1I2E < 72

% Z &, Rantanen et al. (1994) 135 & BEEIE O3 A SCH RIEEME T 2345 /11K T
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2075 LHELTWD. ARBFFEIZEBWT, ML BRIIE D MR L Tz, —

77, EEEME OG5 70.7%0 5 63.4%I2H LT\ D 2 &R & HERE

DEEIN 43.9% 75 53.7%IZHENN L TUN - 2 &b, R DI R0 By (R IE B

T2 ML & BhE L= HEMEN S 5.

AWFZETlE, MLICKHT 2383 74 OR 1X, FEUE(RE - (K75 R T 2.33 (95%

Cl: 1.09-4.99), i « & S18E< 1.78 (95% Cl: 0.91-3.45), By « (KA JIRET

3.88 (95% Cl:1.08-13.91) ToHh Vv, FEHEKRE - (KAH IR JOVESE « AKAH D REDS

ML U227 EHEIZERE L TWe. ABFEORRIL, Stenholm et al. (2009) 1% 65

A LD A 930 44 Ak & Lz 6 FEH OIBHHE T, M &AKT /) & OFRF

T5 [P ax=7E] 25, ML OBEMEKTF LV @7 ML OTRIRTFTH S

ZEEBLMT LTS, AHFZETIE, Stenholm et al. (2009) & KELL 2k A 45

HATWD A, ABFZETITNm « R DI, FEERE - &8 A RIS

Mo To. BEERE TR & RERERZHEON TS, ZHDRENEL, BMI

DOHIMTIE ML & B L722Ws, HiE0RFT 2528 T ML L B 5 &

EBEZOND. NI EMKE L LT2H%ZDO ML EAEICEE L TWeTao, 2

Ft% D ML IE BMI X VARG 1 OFEDR B L TV D RTREMEN &V, Elin il o

ML Z HEWraZ 34 5 72 121X, BMI & 5 77112 X B AEbEIc L - TEiid

86



52 EDEEMDIRE ST

3. BN & PHEEE, FoMAEDEICIS ML Y R

ML 253 A HFERE O OR 1X, D1 #£ T 0.71 (95% CI: 0.32-1.54), D2 #£ < 1.35

(95% CI: 0.58-3.17) TH Y, MLIZAE2BHEIX o7, ZIUHDORERND,

FRMTHFZE CIIPRFERBR L ML & OBENE W EE X B DD, HEWHFZE TIEor

FIREE ML & OB HE MK <, BRCKD JEATHFSE (Stuck et al., 1999, Fried et al., 1998,

Fried et al., 1999) & F72 > TR EBIIHS RO RN H D EF A 5.

Fried et al. (2004) @O L B = — Tl 65-79 /%D 7 A U 71 & O OHFR B OLRAE

A1 35.3% T, 80 L FiZ7e b & 702%ICEL TW5. [EET —Z 5 ClL, 65

i)

Il EOEEE D 3 450 2 BIHFIEBOIRETH 5720, Eimima OEE N

E

A TWD ZE2BMITRRTHY, IHMPREBORIED, EI-CEE 2 ET

THMNIKFTHDEEZHND. Theouetal. (2012) (2L 5 65 Ll Lo &g

2305 4 & x4 & Uiz =7k — MFSEC, frailty index (ADL & Instrumental ADL)

ZxFT B BEE & OHFER L OBEZMRE Lz, EORER, frailty index score |ZF&

EB L OOHEREE I Z % & frailty index score @ 0.1 #i1 L, ADL [0 TR

23 25-30%E < 72D LA L CW A ARIFRIZE W T H IR B OEIE X T
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Fe L HEL 2B A 2R L TE D, Non-ML £ (18.9% (38 4) ) 12 tb~, ML 13 (36.6%

(304)) PHFEBRDOBEENEEIZEN->T-. —7F, ADL X TMIG-IC DZALA

o2 s, FEMELIZECEREEDO LR EWARESEL H 5.

ML (Z%F7 % BMI & HEEBOMA A ORI L A5 HRIL, EUYEKE - D1AET

1.09 (95% Cl: 0.52-2.31), F=EHE(RE - D2'EET 2.80 (95% ClI: 1.25-6.29), fE%is -

DO #£ T 1.87 (95% CI: 0.67-5.19), filifi - D1 ## T 1.00 (95% CI: 1.38-2.62), A -

D2 T 2.69 (95% CI: 1.00-7.28) ToH Y, IEHERE - D2THEOLNH EIZE 1o

a@

. E£7-, JEGE - DO BE & B « D1 RE & AERG - D2RE Tl U FRLOB#E A LT

IRy

. B - D2'BE OR (2.69, 95% ClI: 1.00-7.28) IFAE TIX2h -7z, JEfE -

D2 BT o T A A Xi3biadnoTafzsd, F o TN A XE B0 L CHERG

THMLENDD. T (2001) 1THEREAHG L TO 72T AU B 2 1553 5 L EN

ML, RETRASTOICEKREZMER T Z L 0RERENZEm L TV D, 24

% TIIIER 3 L ODHFREORMIL ML L BIEL Thhro7od, I & JHFRE

BAEMHAGDEDZLET ML VARZIZHEEIZE -T2, miinktEo ML %

HEWTHIZ R 9~ % 72121, BMI & JHMFRBDMAE DI L DRl A BT

b LRSI,
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4. MWERE2DFE LD

H AN O MR E S 2 MEIC 31T 5 ML 121, K5 ) O B3 sz U CRIE L

Tz, FRUERE - KD, RERE - fHMEREZ MR 2 &, MLICHT 5B

HamO TV, S I, i & AKF; ), Iw & OHMPREZ T2 &, MLIC

I HBEAHRENICED D T ENHLMNI Rz, —75, R 1 L8R -T

BMI, PREEBIZEM L CTRIE L TWWRno 72728, W 7 354 2 BRI2 1%

BMI &K 71386 L ODHERBEDOMAG OEIC L 57l A LETH 5.
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5 1HE WHIEEK

=113
3

1, 2 2@ LT, 1) MLIAF (BMI, #i), DHFERE) &R+ s

ML ORAEIECREY 27 13>+ 5 2L, 2) ML RAFDOFHERRILA ML 12

MBI L TRY, REREL > THIERH > Th, (K1 & PR A Z 7

EhELHZET ML OBREEHERY R REL DI EERALMNILIZ. L

NoT, BMI, ), PHEERIZ ML 2481 5720 0EERK-THY, ML

ZRNRBNZT I DI E D OB G A 2 LBV VR STz,

ML 2T 5 HEO 1L L THEMEERNAENTHD EEXOND. ATH

TRICELBE, LYRK A (Beanetal., 2004), 71 (Fahlman et al., 2007, Topp et

al., 2005, Thompson et al., 2004, Wood et al., 2001), /X > A (Simons et al., 2006),

Ze#ME (Wood et al., 2001) Z W=7 0 /T AEfEftd 5 2 & TML 2%&#ET

EHLLMELTWD. R, Ml T, il BEL Y A 22 B ERE )

2R DA 1 DT B X O &2 D72 < (Janssen et al., 2000), 2 < DK Bk

XML ~EELTWDAEEMERH D (BH &, 2011), i JEE DI & Vo - BF—

BERICELDEHE TIITPHIRNIE LIS W EHE STV S (Daniels et al.,

2008). L7=23-> T, &F I FR@EERAaHAs bk En/eiEsh 2 34
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52 8L T, MLOSENIFFTE 5 (King et al., 2000, van Gool et al., 2005).

Z I T, AWETIE, MLBEIOML IR (BENE, KA, OHERE) 28 L

TWLEEZMELE L, BEOEIBEMIC X 2 HREEOSED ML I KIET R

IZOWTHRFTDZ & & L.
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28 ik

L XGk L BT YA

ARWFZEIE, RS LT3 K OUNTFARHETIZ VT 2008-2012 A2 BifE S v

N TPEEBHE IS L I ER ARG L LA Th S, (I RE X

1) BNERELZT TR, 2) 65 ETH D, 3) TRENLETEEDRF

Baf35 Z LN TET 65-91 s i 389 44 & LTz,

HBED L, 1) BERGIFICBERENHIIROLWE (143 4), 2) i,

B, BHFREOWTNIZHRZY LnE (29 4), 3) T —FIZREBDOH -1

F (384), 4) HFITOIVEIHHEIIBIMULIE (744) ZRHIL, K&

121054 (78.4+6.375%) ZMtToOxtgE L.

TANTOMRETHTED BRCEDRAE S L OVERMETHEN R 2B L, b

K, MELEETELT LR LTz, WIETOMET — 2RI 5]

ZERNCABHTR 22V, EEICCT —2EHOREZ/RTZ. ABFZEIE, HUK

RERFEENERERENTERNIRR T MR A2 OKRZ %I 7.

EIHEMEN ARIHORELZED, H1E, #H14HM (& 14E) O
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E2PE Lo, mRIZEEREIL 90 5 TH Y, To ) HEE SRR 50 47

Thbd. FEIOHENFIL D FRF = v 7 (IE, RE, BEEROA KR L),

2) V7 Vx—a s, 3) WEiER), 4) FEE) (FRAE) - ~NT % - i1 %

O EEER), 5) BKEHEIDICI VML, £, EHER~OERE S

ODAHZEEEE LI TR I o 7z,

IHIZ, HETIE EEER)] CHRLTHETCTEEH 1 s T Ax izt

Lic. EEH T n 77 2NEIE, BEICLD T - LSO I Z2ED 5

NEZ L E LIEE & L, ML ~O89 K5 /) otk LU H & AR E

DOHEREITEZRfE L.

3. WIEHH ¥ L OMIE A

i, &, RE, BMI, iR¥E, #EEVEE, RE, BIERORD, S IEKRED

FIEE, ERE, ML OFBEIZOWTREBIZHE - WE Lo, FARBRENIEIE,

#7), 5mEHEABIT, 5 MWD ERNY, AT YT T AN, FALRT TS

v RIE—, T AT AD 6 A #HIE L. EM#%IX ADL, IADL, TMIG-IC,

SF-36 # =, T 6ix3 T, F33 AEHEE EHESE] IR LETE

WXV Zhol.
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1) F{AEERERS SHH (lower extremity performance score: LEPS)
B IRREREIC T 2 A HCEE 4 5 7=, LEPS (5% 5, 2011) Z v 7=. LEPS
X, > T LNT A (X)), 5 BIWTIEH ERY (X)), AT v 77 A K (Xg),

ZALRT T T Ra— (Xg) O 4 HANOGHERIN, TORE

rb

NN IR R
L7zbDTHD (HE S, 2009, Seino et al., 2012). LEPS OHEERIZILLTDO LB Y
Thd.

LEPS = 0.031X; - 0.106 X; —0.192 X5 —-0.096 X4 + 1.672

TRTOREMITE, FHE + FEREEZITEHE (%) TRLE. AR

BT 2 FHHERERIEME O BLIZII e DD tE @M Lz, £72, /AR

%o ML, BMI, &5, DHMFEREOFIGZELDEZIZIE, McNemar 1RE % it

L.

T _RTC ORI ITH YT 7 |~ SPSS Statistics 18.0 2 W, #EHAA =

KUEIL 5% L L.

94



RN T S

Table 6-1 12, X4 OFFE AT Lz, XtRF OFLFHL 78.4 + 6.3 5%, ML

DIRAEIRITBITORERZ A+ 5 HM 52.4% (55 4), PEE:F-BEOREERA
THHEMDILT% (1024) ThoT-. A RAE TR ORAEIEE, T
liti 46.7% (49 41), X771 64.8% (68 41), PFFIRIA51.4% (544) ThHol.
ML [K7% 1 SfRET5E1L50.5% (53 4), 2 DIRAET HH1% 36.2% (38 4)
Tholc.

Figure 6-1 12, M ARIZICEIT D ML OEIGDOZEbZ R LT-. & 14 A oE
Lo T, ML D4 (A) 12100% (1054:) 725 82.9% (87 4) L HEIC
A LTz, ML OZIE E Th 5 BB O INEERIT 97.1% (102 4) 7> 80.0%

(84 4) ~EHEITHA LT, 4T OREENMEIX 52.4% (55 4) 75 48.6% (51
%) ThY, HARICE LTz

Figure 6-2 |12, M ARIZIZI81T 2 000, (K75 71, OFFREBICHEYE ORIG DL
bz R LT, EBEZICEBWT, B, K50, DHFEREIZ OV TIE, eI
BERE Lo T2.

Figure 6-3 12, I ARIRICIS T D42 7), 5 miBHEH1T, LEPS O bz /R L7z,
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#7713 184 £3.9kg 5 188 +4.0 kg ~, 5 m BHHITIL 6.7+ 4575 6.2+5.1

b~ LEPS [Z-14+14 52 5-09+10 i~ AEICKkEL, LEPS ZEH T 5

7O ER TR COERIEHIZBWT (X T LT A, 5L H ERS

W, AT v T T AN, FALRT v TT U FE—) 1%, AEICSEELE.
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Table 6-1. Characteristics of the study population (n = 105)

Mean * standard

Characteristics deviation or %
(number of cases )
Age, yr 78.4 £ 6.3
Height, cm 1439 + 6.1
Weight, kg 520 + 9.6
Body mass index, kg/m? 250 + 3.9
Life style
Using medications, number 41 + 2.8
Exercise habit, presence 63.8 (67)
Self-reported questionnaire
Kihon check list, locomototrium (0-6) 28 + 1.0
Activity of daily living (ADL), Barthel index (0-100) 968 + 108
Tokyo Metropolitan Institute of Gerontology Index of Competence (0-13) 103 + 2.8
Medical Outcomes Study 36-item Short Form Survey, PF (1-100) 603 + 21.9
Stairs climbing 10 steps without help, presence 97.1 (102)
Difficult walking one-haif mile without resting, presence 52.4 (55)
Risk factor of mobility limitaton (obese, low muscle sstrength, comorbidity)
Obese (BMI 2 25.0 kg/m?), presence 46.7 (49)
Hand-grip strength (2 19.6 kg), presence 64.8 (68)
Comorbidity, presence 51.4 (54)
One of risk factor, presence 50.5 (53)
Two of risk factor, presence 36.2 (38)
All of risk factor, presence 13.3 (14)
Physical performance test
Hand-grip strength, kg 18.4 + 3.9
5-m usual gait, s 6.8 + 45
Lower extremity performance score 14 + 15
Tandem stance, s 195 + 104
Chair stand test, s 12.0 + 45
Alternate step, s 74 + 35
Timed up and go, s 11.6 + 7.3
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Figure 6-1.

(A) Mobility limitation
P <0.001

Before After

(B) Climbing 10 steps without help
P<0.001

Before After
(C) Difficult walking 1 km without resting

P=10.626

Before After

The prevalence of mobility limitation decreased from before and
after in the intervention.
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Figure 6-2. The prevalence of participants having obese, low muscle strength and comorbidity.

(BMI > 25.0 kg/m?)

(A) Obese

P=1.000

Before

After

(B) Low muscle strength
(hand-grip strength < 19.6 kg)

P=0.115

Before

(C) Comorbidity

P=0.250

After

Before
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(A) Hand-grip strength (B) 5-m usual gait (C) Lower extremity performance score

P=0.039 P<0.001 3
(kg) ©) 25 -
250 - 120 - 2 -
1.5 1

200 | 100 1 oé 1 Before After
8.0 - 0 -
15.0 - -0.5 -
60 | 7
10.0 - -1.5 4
40 - >
50 - 20 | 25 -
3 -

0.0 - 0.0
Before After Before After P<0.001

Figure 6-3. Physical performance test of before and after in the intervention.

100



AWFFERRE T, #1487 2 W AEE 2B L, BRI LD H 1K

PREECCEIC KL > T, ML ~DOSEDREZ R LIz, TORER, HEHHESINEB X

WEETOEIBEEICL > T, MLORFRSITIAERICE DL, 5612, ML

FTHIEBINIBNTHLRYEDOEENEEICHE D L.

AMFFETIL, ML ORAEIENARICUEE L TV e, FBITHEIC L D &, )

T ML OUGEIZAI THH Z ERME SN TEY, Beanetal. (2004) 1%,

JIEENA A T2 TR <, FIRHERESC AT DUGEIT DR N B - T2 & Wik

LTWA. flilcd LR o Z5EE)IA /) (Fahlman et al., 2007, Topp et al., 2005,

Thompson et al., 2004, Wood et al., 2001), /X7 > & (Simons et al., 2006), Z#KME

(Wood et al., 2001) Dff] FIZH 272035 LfEINTND., ZOX LV RAH

v ATEENTAG S (RIS TIRRRE) ST IRERRE R EICIRTH D2, ALy

F RN 2 A A DR IEE O T N EHICH 2 HEE RN K E < (King et

al., 2000, van Gool et al., 2005), #FlZ, Ml O AHERRIZEME L T\ 72 (&

5, 1993), H—BIHEZI ANTEE LV, BHEOERZHEAG DY EEN

WEHITH D EEZ BN D (Daniels etal., 2008). AHFZETIE, i 1 [F D EShH=E
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CEEVEENE HICOT AT O HEIZ L DA /EE 2 & L7 (Bean et al.,

2002, Bean et al., 2004) fEEiESE) 4 HAG DR RAENREER 7 0 7 F At

Lo, ZORE, FEHER 84RO ERE TH LI bbb, FiRHEdE

X ML DUGEIZ OB > T =, T7b b, RIFFEOERIL ML O EIZhH

KWTHY, EEERIIMLOSKEL LTEITH- .

ZZT, MLZZWT 570z 1T B TREEH-B ) OREEEIC

ERATD., BTWEERZA LTV EEORIGIE, AERICEELRP -T2 O

AR 52.4%, ST A% : 48.6%), MEEXABOWNERAZIRAE L CW=EDEIENE

B LTz (U ARG : 97.1%, It A% : 80.0%). ZiuH DfERIL, PR

BEOWEHENEMENS Z 212k ML SETAAEEM A2 L TEY, A

U CTPEBA-Be s TE 2 /KUED H IREERESC T IR RE 2 R FF X ML ORAEIS

DM S 2 ATREVE AN IR S A7z

WIZ, FIEHEREE ML ORBEEIGIZOWTEET L. AW TIE, &F 0

NEFML TN D EFEZ H5ES (Rantanen et al., 1994), H &GN TOHAT

BN ZFHIL CWD EEZ B 5 5 milH AT (Cooper etal., 2011), FR:fH /) &

NT A, BEBSABRET) A ISR L 7 S IREERES . (LEPS)  (I6%F 5,

2009) THERL S NUIHEHE Z W THIRBEREZ 7T L 72, £ ORER, T~ ToIHEA
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A EIZHUGE LTV /2. Gudlaugsson et al. (2013) 13 71-90 7% o &g 117 4 & %t

G L7214 (6 » AT AZ v X)) OZmWEEIN ADRER, ZEicksnw Ty

IRIE®ED : 39%, FIRHEEE : 7%, #1880 : 13%, BN/ 3T R : 10%, #{THE

5-6%DZA N oT-Z &, o, LER O HREEAMER L T2 L& LT

% . Gudlaugsson et al. (2013) 1%, E#lic 7= 2 EEIEEIC L > T, FIAEREDK

FELVLHERIFEENRKESUGEL TV, LER-T, HIRIGEOHR % H

H & Lo R IRk C & 2 BB EES ML OFAELZTRIL, daE - st 5

EHEETE L. mliEICBIT S ML IZZOREBBRIZBNT, BESHA DM

PHEIIBATT D SN TWA72 (Gill et al., 2006), ML #EiCBiF 5 Y A 7

PEWRY TR, EET AR S HIREREE ) N FSERWITRN/MLETH

5

L. ZHHIZOWTORETLHOATHY (Gilletal, 2006), EHM DO AT

ML & ML KIFOZAKIZE R L7eiE I3RS 72 6722 <, RUFFRITEHM O AT

boleZ D, SHTIIRMIIDIEZ2BMEDLETHLEBEZHIND.

AWFZEERE 3 TiX, HulslE S Eln ot oERY OFIBAIC Xk D B IREKEE D M

S ML OMEFRFPEEEIZIRI TH 72, 51T, ML & OB RV I B0

THUENRL SN2, EEEEIZ ML ONEICHEDITH AL ERRIBI

7.
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BEIREIHIR (ML) (CBHE4 2 BMI, #i/), DHFREICE > T, ML Z{E#

TEHeanTE, AFEREIZEN TS, ML KFOMAEOEIZ X D8R

S ML OTHNZA M2 BMI, 7], OHFRED 3 SORFZ ke L TE 7.

AR SCTIE, B &R, BLONN & HrREEZEPEL 2L T,

KT LD ML ORAFIGORERE®HD D L O ZRRE LTZ. €D

fi e, R 1T TBMI OB, Fi)OHM, JMAREOHEMEID b, FHEE

I L O &R 7, BRERE LU & HPREZHAGDOEDL 2 & T

MLORE U A7 083 @mE DT L] %, Bl 2 Tid EMEMRE £ 72 1B &K /)

DOOFR, BUEORE E 72 1R L OHEREB O, 2 %O ML U 22 2 @b 5

ZEDNHBMNE o7, B RE S OB &K , FRMEAE IS K OB &

HPRBEMAEGDOELZET ML VA REmELZ &) LI L. B

fiti, W71k LOPHEREDIREZEET 2 2 & T, MLORATREMEZ R L7

D, R ML ORAED A7 ZFRITE L2 EBHLMNE -T2, BT, (K

e R BN 2 D2 & ML VA7 ZEBICED DI LD,

ML IZ, ML KT Z#AEDE0OBENLFMITAZENEETHA .
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KWFED 2 BT, £ < DFATHIED ML OTRNTIT DL, K/ 4, O

FREOA M ZHRE L, 1ZL A EDOHTETIE, M - &KFH S (Fra~s=7)

WEBLIZLONREL, TOEEMEEZ/RER I TS (Stenholm et al., 2008,

Stenholm et al., 2007). L7>L, Marshetal. (2011) D& CTid BMI > 30 kg/m2EEiZ

T, BMI 25-29.9 kg/m2# T ML U 2 7 78 0.5 {5 < 72 o Tz, AWFZEHE B

IZBWT, B¥EERETH-TH ML K12 /lAEbESZETML URTNE

{7poTWeTad, BMI< 185 kg/mOXRE 2Nz, MLIZxT % BMI & f5 /)

DB EGOEDOEEZMGT 52 LRMETHLEBEADND.

e, XA, DHMFREZHET 52 & T, ML ORARIGOREY A7 2T

HT D ENTEDN, E3 T, E#a2H0E LM AIZL > T, ML DK

FTIZOWTHRET LSRR, ML ORBEEISIZABIZED T Z EnH LN 25

72. IHIZ, ML OBREEIGX, KFFHTHLIEDOEENED LI=-boo, B

B EOOHFREEE OBIGITE Lo 7272, MLIRFIE, EHIFOES A

L2 THELLTWHF L, HEORADBRVWKTFRHL LEZXLND.

AT, R AT, EBEIO A T LIZS <, RAEGECRERN, =

FIOZWIREICRE S ERASND —T7, H/NTEBEEIC L > TdET L2 L

DO THS GRE3). ML Z3Ho7-d0REL LT ML K+Z2Hv, %t
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WS D—2b L TRYIMOEIR R L BRI MNEMEND DL EEZBND.

KHFFETIE, G DEIG IV 720> 772 BMI < 18.5 kg/m? it L O BMI
30 LA bEoktgE &R L=, Troiano etal. (1996) 1%, 30 £/ 7 1 —7 v 7
PFEZIB IR, BMI EETERB U FRTHL EHE LTS, FAEOREL
LTWABIEIFEZ V. BRIZBWNTY, (UF, JFI =720 Tl %
DIz, ARWFFETERS L 72 BMI18.5 Kiili> BMI30 LI LD &EilinE D ML 225V T
BRI T&E 0 2 EMEE L. BRIEBRTIECRE S 2 MW 5615 T, KEOHE
DROBEEZEER L TNDH T L, ZOMFETIERE ML U X7 OBERIZHS
WTIHRRHENTE. Lo T, SBOMEE LT, MEOHEECIERE I
bERAZOLTTEMAZ T2 LNPMETHD.

EHEJEMERE (Inouye et al., 2007) 35 X OVESS (Fried et al., 2001) D= T, A
HACEAEELZHNTWS., LR, < ORI, IEMIcER Lz
W2 <, BEOT =23 Wl TH LS. £z, HEIL ML R+a2RA
L7723 als, ML U 22735 < 720, I LA RIS £ 5 & ) arREME DGR
ZEMTHMERE L THMRTE L2 L0006, HRANTBWTIE, Em&ILH
ICHEDEO THRFT 2 UNERH Y, BEENRLE LI EROMERDH &
725 REMEDS m O <, RIS T D ANFSE D FnBL O3 FH RTREMEIC A B L 72 et
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MEEREE VA LD,
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AWZEIX, mln P EZ 2RI LT BMI & 1 K OMHER B O G HE D
B ORBENRENHIR (ML) & OBE ZfE L, ML O « AT 72
AR EZ AT ZETHoT.

INOO—HORG 2R s TofiR, DFORTMmANT L.

1) Rtz is i 2 ML, BB, K557, OHERERZNEIMNL LT
B LTz, S 618, M ARG, IEm & OMPREL T2 &, ML Ok
AUV A7 ZFRIICED D Z EDRP LN o7z, —J7, EMERE &K/,
TEHEIRE & OHFRBZ IR L TH MLOBRA U A7 ZED T\ ioio®, ML %4
REZHIET 5720121, BMI Efi7), BMI & PHFEREBOMAG HOEIC L 28

S B EHE 2 BN VR ST

2) SRR A ML, B 71D Z 03N U TR LT, BEUE R
o KA, AEYEAE - OFEREEDRFT D E, MLY A7 2@ Tz, &6

(Z, A & ARAE D, M & ORI L PHERE R DTS L, ML U X7 23R
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MNZEO D Z ENHLMNZ 2 o7-. —F, ML OHMK & L TIERE S D&M

ML EBEEEL Tz, 2o ORERIL, E1 LR 72> T BMI EHMFIREDE

LA FUT ML OFAED 2713832 2 L2 mRT 56D THS.

3) HUAE(E Ml 2o PE I 81T 2 BB F2EI T ML OO B AR REMERF-C UGB I 2 R

Thol-. £/, MLIKFDOHFTML & OEENIRVAG TICBWTHEN D

Nz, MLOWEICEI THIEE2 L.
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WFERCR 2 IR T, LUFIORTIRADIFIENH SN, ARG
DEEMHIRALE ST 2 AMEIC L, —AE T2 BT 5720, RUFFERCRO

—frAbz RIS RE R ARl 5.

1) EFRIT K DRA
o 1LEDE AHITT, AWEAE L THERT 2 HREOER 2 AMEIC Lz, A
FEICET DftamiE, ZOEROFHAN TR 2B IR, BEEHLELOTH

2.

2) FEARIHICHE S BRA

AWPZEIE, R, THER, @ERBIOLTOMIIIIERET 5 minE 2 x5
ELTRY, HREHEOMHZ ZFRBE TEIESIZE 2> Ty, 207k
W, KFETHLNLHERIT, ZNODOEANTHLNIZEDOTHY, LT L
HIFRNWHISS T A 7 A A NO R DEFNICH Y TIED LIFRL V. F
7o, BHIROABREEORGE Y o Z — ThME SR JRE R B L OISR =
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EIZBIMUTEHERT, SREOCELITHERICHF TSI L. Leh-o

T, AR REOH IR L -VIVTHEEKETH D EEZBILD.

3) EE O ML OEE(LIZEIT HIRA

AWFZeTlX, BMI, 71, PHEREOHAE DRI L > T ML 234 IR T

T HAREM AR LTz, @lsE o ML IZBET 5 4 K0T BMI, 577,

ORAR AL, EMEWBARZE T E2605. LL, Ed® ML

X, FERRERZT TR, DR - R EROPELEZ 6N,

BMI, 57, DFFRED 3 DDREF DA T ML OFT X TZGT D ITITRF

FZELBEZ TBLIRETHAS.

4) WE - R DR

AWFFETI, HiER L OHREREORIER Y H L, RERREZD RIS
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