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Abstract : PURPOSE: The purpose of this study was to examine the association between low fitness
status and quantity of exercise, and to derive a reference value of exercise for preventing low fitness sta-
tus, in community-dwelling older women.

METHODS: The participants were 515 community-dwelling older women, aged 65 to 91 years (73.4+
5.5 years). Physical fitness was assessed using a functional fitness score (FFS), which was calculated
from the scores of four fitness items (i.e., tandem stance, 5-chair sit-to-stand, alternate step, and up &
go). The quantity of exercise (QE) was calculated by multiplying exercise duration, exercise frequency
and exercise intensity per week. The participants were divided into four groups according to the level of
QE (no exercise: NE Group (QE=0), Low Tertile Group (0<QE =4.6), Middle Tertile Group (4.6<
QE =11.7), High Tertile Group (QE>11.7)). FFSs of less than 0.065 were defined as the low fitness,
and those of 0.065 or more were defined as good fitness. Logistic regression analysis was performed to
obtain odds ratios (ORs) and 95% confidence interval (CI) for the low fitness according to the level of
QE. Receiver operating characteristic (ROC) analysis was conducted to detect a reference value of QE.
RESULTS: The ORs (95% CI) compared with the NE Group were 0.76 (0.44-1.32) in the Low Group,
0.53 (0.31-0.92) in the Middle Group, and 0.30 (0.17-0.55) in the High Group. The optimal QE cut-off
value for the low fitness was 5.1 METs-hour/week (area under the ROC curve: 0.64, sensitivity: 55%,
specificity: 68%).

CONCLUSION: It is recommended that community-dwelling older women exceed at least 5.1 METs-
hour/week on a regular basis to prevent the low fitness status. Longitudinal research on the quantity of
exercise, assessed using an accelerometer, is needed to obtain a more accurate reference value.
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KPEOEHFHdrds L O EERGFmE, iRRES
KEFETHZELIZICL 22D OT, KK ELTH
PR 6 4R, o 84ERT O Ik B AL W
(EREFHa—THFa) ¥ ET L E@REIN T
% (¥4, 2007). FHFdas L UEREF a2
RBP4, FEAIARZEME L, Sk
IR A HCOEHOERS QoL (quality of life)
T RIFICHER L T ZERAEETH S (HPIT
7, 2004). BEEEAHEI L SR T LT
Yshe ), TnbbacmiEB OFIH R B A K,
RE, HRLEEBTTHEDOETICE, &
OEFIEPEZICEET S LMEINTWD
(Fried et al., 2001). = L CHEOEFIIZ, &
HRNG VARSI E Vo 2R TIOE T 4L 5
LA XN TWA (Guralnik et al., 1994).

N & BRI FIZRA RS Th 5
0, A OB A ERIICEK T S & T
EHOK T IHEETH % (Gauchard et al.,
2003). EAEFEAT [HES D DOODEH)
FEHE2006 ) ARE L, RO DICHER K
TEEy R - EENE S L CHERE 3 Ay ) HED
HAEE I LU EB A, TNEN23 A 9 Y - K/
W, 4 Ay - IR/#, FERTHI L a KRR L
L CED. Eio, HEOMR - i EICNEE ok
TNOIEHEE L LT, FhnbEfk - MR AIER
BEOEREMEREDOENTED, HAEROHE
DL DITHERZIEE E LTRSS 2 L8
SNTws (BA%E4E, 2006).

LL, MRS D OHOEEFLAE2006 |
DILHEMEIL, HECE bR N R 2 % E T 5
CRTET VAR TG TH Y, REFEEHS S
TR E LI HEEEOREPEETN TS (H
W, 2006). = HIC, EEMOFREICH/ID, H
KANZx S L L7384t 8 K5 | HICHE
FoTWAHID, JOEIDODHAANTRG LT
HRIGT) - EENCRY 9 DR B e I S h
TWwa (B k- EH, 2010). COXD7EBERD
5, TAEORBINC T 5 E#EEEREIZOWT

OB EART 57w EHBITH 5 (Aoyagi and
Shephard, 2010). Huts /e & i 2ot DK T DK
TFBICER L/EBREOKELRF TS &
i3, StEERIEIC T A3E AR ORI B A
% IR A (ERL T 51 H 720, Aisesm
RO121lkbsE20605.

Z CCARIE TR, MR Rt O S E
BEARDUNWEFHMICHEL o — % 2B
T, HEMETESNEEDN KA & EE R OB
RIS T L, (RO T FRICHESESI NS
B OFLAE(E A BRET L 72

I % &

A, HRHE

SE%EE, 2008-20104F 12 PRig B R, T2
i, ATARET, TERMMT, RERSEER
B T OIS B & i RES IS ML /-
65-91RDEMZMD > B, 1) B BIED
LW EZITThiewy, 2)NMERELYZIT Tk
W, 636 E LT RREOSL, DERT AR
FOMBISRAELE Y L, AN TOEIEERH
HThH- 7 (154), 2)MZRICKIMERES
IN—=F U VIR, U F iR E ORI EOM
HMd 7% (154), 3)TF—XICKRBEDOBH - 7=
F (634), 4)FEEL TWAHEED A v Y AR
TH-7cF (28%) wERIL, mAEIC5164%
VA IDSE = RO

WREOHEL, FHBEROERHRESLTF TV,
BIGRBRIC L ARk Y #l L T Ik
7o TNRTORMREITHIED BIYLETE S &
OVERIMGRAENAE 23 L, B, WEEEET
EHT L HHBH L. R TORE T — 2 FEHIC
B4+ 22 MEINCOIH TR Zxy, 2EICT
F— 2 EHORE B/, KPFRIE, AKX
e AR A FHE ERHR R B 2 O RRA 2T
TW5b.
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7B AV T0.lem AL T, (AEIIAE
i+ (Digital Bathroom Scale HD-316, TANITA
FREL) A TO0.1kg B THE L /2. Body
mass index (BMI) i%, A& (kg) &K (m)
D2F|THRTZEICLDAEBL /.

MGG ORBEREL TR T 570, HEKEE
BB AN EERR U 7o, AT, SIE, BE
RIW, EEE, OFEE (REIR, OFRE, ik
OFERE), WREEE, BHRE, IREEFED
THHPRD I EH SORHEFMEFTL TRD/.
BASALS, TR, W&BA&M, /EEAEM, IEAEN
W, WEBIETE, RBAEE, RO THEHES D T
E 5O HMMEETL TRD.

FEA 7RI OFHMIZIE, Medical Outcomes
Study 36-item Short Form Survey H AzEkx (f@
J - $50E, 2004) @ physical function scale (PFS)
M\ /- (Ware and Sherbourne, 1992). B EjRE
T HE W7 F AR FICBE 9 51000 EHH A
LT, &THTFrLy (05), L
L (64), 2R FHrL <k (105) O
SHETEHE KD, ZOEF %100 i 5 TH
J=U | AR

HHED LS HICHEKZLEETT & LT, Mk Tt
VLUAFHEEDG ECRE SN AERRE T T,
EWIEEIRE DR (H AT, 1987) Ik - T
S L 7o, EAMHEAGE DS LCFERWHEE
ATEEEINCET 2 13HE OB L, T
1) F£2F Tz (08) O2#ETEE
ZesRaD, 13k TR L 7.

2. HEE)EERRI

GEEFEEIRD D 290 2] LD ERITRL,
(5], Txw] O2MEICTEE BRIk,
(5] LEEL-HITGL, EEEH, HEhks
fal, EBEYBE, MEHOUIREIC OV CRERI 2 BER L 72
(RFFIE 7>, 1991 ; FHENIE A, 2005 ;5 /NOE 7>,
2008). EEYOEFRIL, [RKAD, FEKETHOF
T, RAIOMEF: - M EX BN E L CGHED - BX
HHZFEREL W50 &L (Caspersen et al.,
1985 ; JEA 554, 2006), 47 &4 3 5 AL
EEBERL B EEFME L. LT,
HIEREOMWH Ch->Td, Ll EFRICHTIE

FHEEL, EREEICED. F, —EOE
BREfE LB D OMEVEHE, A v VORICK
0, W70 OEE) R (quantity of exercise: QE)
AR L7, EERE L, Stewart et al. (2001)
PMER L 72 B (A TE BN E MK physical activity ques-
tionnaire for older adults (CHAMPS) @ £ v “V{#
R L7 EEERORHAL, UTO®Y Ths.

QE=X Ay v - K/

3. fRE

I, 4HE (X VT LNT VA, SEWT
b ERY, ZFvTTFAL, Ty S &IT—)
EE L, BEED S ESI1E A (functional fit-
ness score: FFES) A5 H L /- (EF1Z 2, 2009).
FFS 3, HIEM 7z 5 —E o 58O #eEAIC
RAL, BEEEHMETEODOINLBEERT
H5. EBG S L HBEHEAERFEICOV
Tid, &frstesREn/cv (Nakamura et
al., 1988 ; HAE A, 1990 ; BT/, 2000).
HEIE A (2009) 1%, FFS 730.065% DO,
BN - EAEREICRA Y A7 OE MR TIE
(IBFFEmEE) ThHuRBELEWC &2 RE
L C\5% (receiver operating characteristic: ROC
HE AR THIRE - 0.881, K : 822%, HEE
81.9%). /=, BRI TW5H4HHL, T
D & L ICBEIRE AR A HE TH D, B
I THH I N T 5 Short physical performance
battery (SPPB) * R OTHHE L EHFEN TV 5
(Guralnik et al., 1994). BEyEEL, m#ELH
LU 7AEEEEREL T E TR D EEL AL
RBHITHY, KT FHA B & LAARBED
EIFEEE L U CTHLYMERE SR L7z, L
> T, R TIEHEE I (2009) HREL
FTARNy TFUERCTEH DT 5Z &L L
7o, 7xds, FFSORMA B JCHETEELUT
DEDThH5b.

FFS=0.031X;—-0.106X,—0.192X3
—0.096X,+1.672
Xi: ZVTANTG VA, Xy 5 EWE B
D, Xg : AT v T5 AL, X4: 7Ty 7/ &T—)
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7T LINT X (tandem stance) FRRYFEiYE
MFABEICY TThEY—ERNCH L, #ie
D& ERARDDFEF%w O TEM LT -
JoIRRET, WEERR D R BRI 5 KO HBRL
7o WRBICHEICHEL DTS EEL, ROE
BEPNIZD, BICYTRFEREN/ZD, THOA
TERBOMEFFDATREIC 75 - TR T/NT VA
BANIcb D &R L7z, FHANG, FiRO»» &L
BARDDEFA O THEM EICTL - 7R 5
ING VAN R E TORR & L7z, EHD
B ANE 2 C1EF20.01F B AL T K308
ETFHUL, PHMEisRE L.
5B g 3iLB EMY (5-chair sit-to-stand) TFix%
7
mili A B ORI TAREZE L, THhaMiE L 72kRET
TNV TR EL2T S X 5RD
7o BEREEBIS, WILBAHL ERDELEE
b b X ORD, BOWSTICERNT L EE A a]E
HEODBELSSEEVRTLOHBR L. GRL
T 6 5[ H OB LS L 5% TORHE%0.01
WHAT2EEHIL, PSS s L.
2T 7TF R b (alternate step) FEAH
MR LS L DKRD, £D20 cm FiFTIC19
MDFIDHEETHEL. ROENEDEHI
(19cm) £FTERSL LD, ARELZROEL 2D
BCREAR RIS XO#rL, EHADRTAL
HIZ8ME EF AL TS E TORRZ0.018 Bz
T2EEFHIL, SFHEA e s L.
77 & 3— (up & go) EHYFEMH
WV EEALIEBA A L D, WFA O FICE
KED#RLIc. ARELBICEHLEND, 3m
BIiOa— %> TEHES % % TORH%0.01
WHAT2EFHL, Pz E L. —
OB ATEELR VH BT D K OHURL 7=,
HEOB, MZIC k> TYHOKR~ RS
BT, ENBEICHEBL AR v 7 HRE4E
HICTHIChE L. E7, HIETHEISZ 2 %
B L7 E XD e wriskL /.

C. MREGIVETHEDOENT

FFS 730.065 K1 O & & KA J13%, 0.065L) F

DEEEHRNE L ER L. £/EEHE (quan-
QE) 7 0 0¥ % E#IEEE
(non-exercise: NE) # - L, ZDfMDOF%E T
T (Low B : 0<QE=4.6), wfif (Middle % :
46<QE=117), Efr# (High# : QE>11.7)
D 3L HD O, FH4FFEFEL .

tity of exercise:

D. #kEtAER

WRELEOEANEH T AT TCHEST /20
12, —IJCHE O 5 #055 # E 7213 Kruskal Wallis
BEZL, AENALNI-EE1T post hoc test
& L T Bonferroni 512 £ % 4 & Ll BE £ /213
Mann-Whitney ® Ui E & @A L 7=. &4
FOAFEHRICE, ERERIC 4R, MIEK
IS &R P E H & FFS, L2881 4EH & B
R AL 7oA L. 9Hofk
R, BEDPALNIHE 1T post hoc test & L T
Bonferroni 15 1C & 5 % 8 FLlcHi e & @ A L 7.
AR TIREE & #E By 2 ORI A #int 3 5 /201,
EAETIBEOZY - FERL T RBA, 4 B2 T
TR, T, BARTRECA TREAR L L 7EHI A
EICEAB VAT 4 v 7RO MARL 7. %
7o, ERMEDEOREY - FFEMU LR AR, EEhE
THNT AR & L 72 ROC f## & ¢, KRR
BaRd L <HIIL D 2EBEON v P AT {HE
HHLZ. By P4 7fEiZ, ROCHIM ETRDL
ok (I-FpRE=0, BE=1) ([ZHVIEA VT
EL, (T-JRE)2+ (1-FRE)2BR/NRS
&Rk 7. X TOMMGHLIIZ I SPSS17.0]
for Windows & i \», #atHIHEEKEILS X% &
L7z,

I % R

Table 112, xIGEOLARNF B2 4 B THEL
L7ctiaHEz R L 72, Fhnld, A (n=126)
DR (n=129) & LA (n=127) (THN
ARECEMEZRL:. Kk, KLU PFS3EE)
FEBER (n=133) L MBS, EAAFICHAN
ABICEEZRL, PSR ERICSHEZRL
7o, EWIEERE IR, EEIEEETE AL



Table 1 Characteristics of the study population, mean + standard deviation

High
QE>11.7
(n

Middle
4.6<QE

Low
0<QE
(n

No exercise

All participants

post hoc test

P

11.7

127)

72.2+5.6

=
129)

=4.6

QE"=0
(n

(n=

126)

74.6%6.1

133)

73.8+5.2
146.9+5.6

(n=515)
73.4+5.5

Low >Middle and High
NE and Low < High

<0.05

72.8%+5.0
148.4+5.1

Age, yr

<0.05

149.4+5.6

146.7+5.0

147.9+5.5

Height, cm

ns't

51.7+6.8
23.2+2.9

51.1+8.2 50.8+8.4 51.5+6.7
23.6+3.5 23.4+2.9

23.6+3.3

51.3+7.6
23.4+3.1

Weight, kg

ns

Body mass index, kg/m?

ns
<0.05

1.0+£0.9
0.8+£0.8

84.9+16.6

Total number of diseases

NE <Middle and High
NE and Low < High

0.9+1.0
80.2+18.1

12.2+1.3

1.0+1.0
76.7+18.4

11.9+1.5

1.1+1.1
74.6+20.2
11.5+1.9

0.9+1.0
79.1+18.7
12.0+1.5

Total number of joint pain

<0.05

SF-36, physical function score

HulRAEFE R D 2 e DR AR T) LS T) i 13

NE <Middle and High

<0.05

12.2+1.3

TMIG™" index competence, score

> METs-hour/week

fQE (quantity of exercise)

ttns

not significant

Tokyo Metropolian Institute of Gerontology

TMIG

BEE LMRRCHANEBICEMEZRL 2. (AHE,
BMI, AT, 4 BRICTHEERER Do 7.

Table 21, WFHEOEBFEEIRI AR L 7.
EENEH I, R (n=118), vy —F 2 (n
=106), EEFHHETOEE) (n=84) DIFIZEE
ERG ot EBEER, ALy - kM
B (6.1+1.9[11/38), & (5.9+2.1[0/8)
Wk (5.2+£2.4[0E/8) OIEIZS\WEERTH - /2.
—[Ed 7 ) OFERRRIE, Bl (7.0 0.08/
), 7=A (B.0x0.0K/38), VY5 Fan
7 (2.0+0.80F/H) DIHICE \WFERTH - /2.
WL OEF R, A (30.0£854 v -
/), 7ar—Fv7 AL7£7.74A 9 - K/
), ZIl (1052004 v - B /58), OIEIC%
WHERTH - 72

Table 312, 1% A BFETHEL 7R EZRL
7. 5EIAE D BRI, EEFEEERED AL
HICHANERICKEE R L2, AT v TT AL,
7 v/ & T—H LU FFS i3, EBFEHERLT
(RS EBRIC N E B EE R L2, 2 VT
LNT VAL, AR CHEELRER b 7.

Fig. 112, #BHCB T AEMENZEOE G LR L
7o AREKIEOEEL, EEIEEIERT50.4%,
TALBEI346.8%, WHACBEIE32.6%, LArBEIL
21.3% Th - 7-.

Table 412, KETIEDOKY - FELrHBEE
B, ARERMSIAER, Fikn, BISER AU SRR
LBV AT 4w 7RG ORER R L 7.
ETOFBERTA v AL a et L7 fEg, HEE
IEFERTS T 5 PO A v A (95% confi-
dence interval: CI) 1%0.76 (0.44-1.32), ™{r#f
130.53 (0.31-0.92), Ef7#£130.30 (0.17-0.55)
THo7.

Fig. 21T, R NEDFEY - IFHL 2 /EIBE
B, EBR A SIS L L7 ROC f#H OFs R
~L7c. ROCHifg FTmsE (95% CI) 1%, 0.64
(0.59-0.69) TH-7=. By M 7514
W - W ETH - 7o R ¢ 0.55, HEFE : 0.68).
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Table 2 The state of exercise habituation, mean + standard deviation

; t
type of exercise n METs (grrrfg}l\srelgi) (hot};l/rgveeek) (METs-%)(}fur/week)
Light gymnastics 118 2.0 5.9+2.1 0.2+0.2 22+1.8
Walk fast or briskly for exercise 106 3.5 46+2.3 0.8£0.4 11.7+£7.7
General conditioning exercises (such as chair exercises) 84 2.5 1.0+0.5 1.3+0.4 3.3+2.3
Walk leisurely for exercise or pleasure 76 2.5 5.2+2.4 0.6£0.7 8.1£6.3
Ground golf 73 2.0 1.9+0.8 2.0+0.8 7.7+44
Dance 43 4.5 1.2+1.1 1.7+0.8 9.3+7.8
Water exercises 24 3.0 21+15 1.1+£04 7.3+5.3
Yoga 21 2.0 1.0+0.3 1.4+0.3 29+1.1
Tai Chi 16 2.0 1.3+1.6 1.4£05 3.0£2.0
Stretching or flexibility exercises 16 2.0 6.1£1.9 0.2£0.2 2.0£0.0
Bicycle or stationary cycle 15 4.0 3.6+1.9 0.5+0.3 6.5+4.8
Light strength training 9 3.0 1.8+£0.8 1.0+0.3 5.2+25
Tennis 2 4.0 2.5%0.7 3.0+£0.0 30.0+£8.5
Walk uphill or hike uphill 1 6.0 0.3+£0.0 7.0£0.0 10.5£0.0

'QE: quantity of exercise

Table 3 Comparison of physical fitness among four QE" groups, mean + standard error

No exercise Low Middle High
QE=0 0<QE=46 46<QE=11.7 QE>11.7 P post hoc test
(n=133) (n=126) (n=129) (n=127)
Tandem stance, s 27.7+0.5 27.2+0.5 27.2+0.5 26.9+0.5 ns'f
5-repetition sit-to-stand, s  8.4+0.2 8.1+0.2 8.0+£0.2 7.3+0.2 <0.05 NE<High
Alternate step, s 4.9+0.1 4.9+0.1 4.6+0.1 4.4+0.1 <0.05 NE and Low <High
Up & go, s 7.1+0.1 7.1+0.1 6.9+0.1 6.5+0.1 <0.05 NE and Low <High

Functional fitness score

0.025+0.050 0.042+0.051 0.113+0.050 0.264+0.051 <0.05 NE and Low <High

'QE (quantity of exercise) =% METs-hour/week
"ns = not significant

NV & £

ARUFIE T, HUIRTEE SR o OEEEE & 7k
AUV EFHMCHAE L 275 — 2 2 AW, Ffk
MIREFS 5O N A ARIR T & BB & O B R % B
ML, RIHEFFRICH#Esh 58RO
HE(E A Bt L 7.

1. EBEFELFENERORR

EHOBEIEEETH 5 FFS 1%, EEHEO®MN
IR, FEICRIFEZR L7 (Table 3). &
FPPEEIC OV T, ARERFHERALNZ D

> 7.

S5EVTVHL ERDBIUATy F7 AN
BF 0 BONHEED PREB AL & HEAR TN
BHLXhD TEGNIZFMT2EETH 5
(Guralnik et al., 1994). 7 v/ & I—i%, 1T
ICIN 2N OHEE, F AR A & A T E AT E)
TECH A7, EBEOHFEAEBESMICEVCSMHT
TOEPEHE 2 5Hli ¢ 55 L L GER SN T
W% (Podsiadlo and Richardson, 1991). %7
FFSiZ, U T [BEEE N2 M 5468 &
LTRESNTWS GFFIZ2, 2009). <D
BMED, T x—FVTRL U AL E TR R
LU EBEEREL TV, b OEE) e i
KT A AT 5 T, FRICEE S
BRI RIF e 580 % BAT T ] gEtE SR S



Ml AE b L M OIR MR & By & 15

100% A

90% -

80% A

70% A

60% -

50% A

40% -

30% -

Prevalence of low fitness (%)

20% A

10% A

0% -

No exercise Low

QEt=0 0<QE <46

46<QE < 11.7

n=100

OGood fitness

B Low fitness

Middle High

QE>11.7

Fig. 1 Prevalence of the low fitness for each QE category (n=515).
*QE (quantity of exercise) =3 METSs-hour/week

Table 4 Odds ratio and 95% confidence interval for low fitness according to the level of QE?

Quantity of exercise

No exercise Low Middle High
QE=0 0<QE=4.6 46<QE=11.7 QE>11.7
(n=133) (n=126) (n=129) (n=127)
0dds ratio Odds ratio  95% CI P Oddsratio 95% CI P Odds ratio  95% CI P
Model 1 1.00 (reference) 0.88 0.54-1.44 0.61 0.47 0.29-0.78 <0.05 0.27 0.16-0.47 <0.05
Model 2 1.00 (reference) 0.74 0.43-1.26 0.26 0.50 0.29-0.85 <0.05 0.27 0.15-0.49 <0.05
Model 3 1.00 (reference) 0.76 0.44-1.32  0.33 0.53 0.31-0.92 <0.05 0.30 0.17-0.55 <0.05

Model 1 unadjusted

Model 2 adjusted by age

Model 3 adjusted by age and joit pain

TQE (quantity of exercise) =X METs-hour/week

7o —75, BHPEEEOFHEIEE CTh 5 2 VT A
35/ A (Rossiter-Fornoff et al., 1995) (%, &
B AEICBIE L o 7o, EHNE 2 (2010)
W, AiiE R 26 /IR L, PP ERNIC X
BIEVE AL R 7 Sl L 7o k51, Bn9-ritE
FHGET 5 0 HIPPHEEITSE L v G L,
ZOBERENREICE T HFRIFNRTH - 7 L
HLTCWD. ZVTLNT VAL, R
B iR L T BBRICE O & SRR IS ZE S
HDHEVOHIETHD, EFHIZFLHETLEE

W OB & SR 9 ABRICITE L T 5.
Lo LA RO %341%, Ik CHI L 24z
L TV 2ERETHD, BEICHHBESVE
HPERGE A L T ierad, EHEOSEIC LS
MEBIMNTH -7 LfERINS.

2. BUHESNEHLNDERNLEFHEDR
&

B L ASA T ORI 2R L 7oA, KM

NETH DA v AL, EEIFRETIC AP
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1.0 p
Cut-off point ///
0.8 Sensitivity:0.55 P
Specificity: 0.68 r--"'
.E I
R i
z s
[} ’,’
R 04 e
¢
rs
oz| [
-
/ Area under the ROC curve: 0.64(95%CI:0.59-0.69)
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Fig. 2 Receiver operating characteristic (ROC) curve plots for discriminating low fitness according to

the quantity of exercise.

BEA0.53F%, EArRHZ0.30f5 B EICIEMETH - 7o
B, RO v XX, BEICEM TIE e h -
7= (Table 4). ROC f##T DFER, (K& IJIRRE%
& & CHPIT AEREIZS 1A v Y - /ETH
- 7.

Paterson and Warburton (2010) i, H{&iGE)
BRI T 51200iR & a2k — FEE R
L2 —LTWwW5h. LY 2—Tid, BEmMIC
KL TV A HHEHEEEL 4 DOV NIVICHH
L, EEDCRd 54 ZHERFL W5, &K
LIHFEEADRVEE (LV 1) SHBEL T, s
BEOEHEYHTLHH (L~UV3) 130.3~0.8
&, ROLEBESL VI (L 4) 130.3~0.7
fsk, HAEEHEOHEMIME, KAETTHLY
A7 PMET 5 EHMESN TS, FEIEEHOR
FERZERICHE SN TV W, Ty AHIC
WORBERS B & el A O LR IREETH S 75,
FEEEOHINZ L, KDOMK FIIMHITEETH
5T DD TREEI N/,

AKiHiEz (1991) &, WHEFEE#H L1794
(60-897%) DEBNENE & k7710 B H M % B

ICHRETL TWa. ZOHEIC LS &, KIZETH
FEE OB 7 & OEB)SIT & BRSBTS
<, MLBKEMENEIM2L OOEEEDL B
LIpEIPTHAH EREL T b, L LARFFZET
i3, SEHEREOMR, T XTORIJEIEMIC
BWOGEBIEEERN & TUICEE R ET kb -
7o. EEIEGERE - TABEEO FFS I, K&ENE
DHH#E (0.065) & FlEl-> TWAHD, Ffrffe b
LD FFS I, KK S1HDOKEMES EEl > T
7o 7o, EENFEEER & TSRS T AT
FoE T, MBETITIER%THD (Fig. 1),
BAENECTH DA v A, HREELLEEICK
i CH->77-% (Table 4), it (4.6<QE=
11.7) MEANEZETH L) A7 FEICE TS &
%, BEIEOKETH LRSI RSN, &
7= ROC @t % -\ T, RME T I3 4B &
DAy PATEEEHLIZETAH, B1AYY -
K5/ (ROC ghiR FIifg : 0.64, FKEE : 0.55, #f
HEE:0.68) THY, FUHICEETN T/ I &
» 5, KMAEIIREER T4 5 OIS HERE SN % EE)
BOIMEMEL, 5.1A4 vy - /I TH %l HEM R
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REI NI

[MERED < D D=0 #EFHFH#E2006 | Tid, H
IZ4 Ay - BB EOEBAHEEL TW5C
LD, KFEORERT, HbIEs (2006) O
FATH R T L T 5. Lo - T MRS
D D7z OEFIERE2006 | 1TV TREICIRE X
NTWLHHEED, 51, @O IR
ARy L L7-2EueH L LT, BHICEHTE 50
AT I N RS [RES D DD
OEFHFLAE2006 | » OMEL S LT, KEE (3
Ay YA OEE A EOEHEARHL/C. K
SRESEBI A ST h, 5.1 Ay Y - K/ HLD %L
FKESTHI LT, KAENETHE T v XD FEE
B TH - 722 e 0D, EatEOBs, MmE
AR L 72 < CORMREBNEA5.1 4 v v - K/ H %
Bz5HZ EDBEELL, BIETAD D VIZITE
OHEMEIC L > T, SHBHEEMEL L TEHTES
AJBEME DRI S .

3. MEDRALLVESHEDRE

AFFEIZ L OPORF L FEEHL T\ 5.
LIS, AMERHEREEHOFTL, HEHED
AR L /2. AES (2010) %, REREH
GE®) EARNERIMIEBEL/CLDD, K
FERTEEEICS W T AR EARICBEEL -2 &
HHREL T\WA. F7-, Buman et al. (2010)
i, EERE O S AEE) T & S g O BLIRERIC T
WEARITTEHEL TS, RELBEOLD
OHATRE, EHEEHICHEWTL, BHICRFR
HRELRIEL TSR B 5720, SHITHE
BHUNDOIFBE LRI T AU ELDH. H2
2, ARG ERE % EER A RS S
L7278, MENA T ADORREE A B DT\, F
o, BERL/CAR 9y 7HRBEERMD BTk -/
B, REBENAT ADRELHETER. 5
BT RIF AR T AR L Qo < OIS R 1G
FREOILEMEIC OV THL 2T 5720, IEER
LHEGTEFIA L, BB RHT 2 O F RS E)E
OFIE A & VMR T 2088 B 5. 3
2, APFETIE, AEEOHIC, EBRAR K
HITREEO &, B AER ) E & L 72 ROC

fET D DT EO N v A TEOFEH & AT
2, GEBIEBEE (QE=0) B3£IE< 5T
Wicre®d, BFLLTHEEEERL TW5 &
W2 7E\W Iy b7 ESE Bz (AUC @ 0.64,
FEFE 0 0.55, HFEFE 1 0.68). SHKIL, HHELY
LT TRHM C & A IE R % AV CHEHEfE O
MM ALELRD SH. A4S, KR
DOBIEL, KBEEBEEROLHERLT TV, BIRE
WBIC X 25 MER s &AL THEEI N
O, ERESROSVERE NS EENTWHA]
B EV. Lch-> T, SHRI3EFEAREIC X
STHRETRETHIENEZTL V. H5
12, KRUFSEIERERTIISE Th %70, B OHERTIT
32 (Paterson and Warburton, 2010; Pahor et al.,
2006; Liu and Latham, 2009) X ¥ KEEIGR % H#E
WA EIETEEN, T AICIEVWbk
W SR, ROVETRE EHERFFRICO L, HK
By OFMEE A JEWTH LB A DGR 502
MBS, ELFHICOWTHEBEOFIHCRHEA
BRIL T ST EREE L.

PLED XS RA LFEZHL T 50D,
SISH OHBAEE G EICH L, 1V A2 —
AU &0 EBEE A FEMIC A L, S ArESS
{LRFEDN B T) & EB = OB R O IMET
TRIICHERE S N BB B OLBEE AR L/ C b
OEFzIE <, SEERIOIEE IR
V7 SEERE R (ER T ABRIC A IS e ER E L O
AINAT EPPRFTELD.

A A

HIRAE R s 2o O F R L A TR 4 51T
i, 5.1 Ay - W/ LD % OMEBE T R
LT EOBEEWNRE SN KENETHL A
v AMid, EEEPEFEE IR, PREEOEHE
B (4.6<QE=11.7) T0.38f%, HEE O
FEEFE (QE>11.7) TO0.26f%, HEICKM TH
HTEPRBEINT. S HITHEEOE\WILMEE %
RO B IO, SHEIEEFHNC X 5 E )& OFF
B LU s ESLETH 5.
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