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T—=2AbH %<, FRAMENGHE (BMI 258 K5H)
SN/, RIFFROFTEIEL > 13RI L 7,
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curve:
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*x2 HEFHOHAFE (n=442)

FrEEinE (n=127) —EEE (n=315) P{H
FHt %) 76.6+5.9 72.2+5.8 <0.05
PERITT B (%) /2 (%) 26(20.5)/101(79.5) 109(34.6) /206(65.4) <0.05
BB R 2.0+1.4 1.5+1.2 <0.05
JR AL T 3.5+92.7 1.8+2.1 <0.05
3 vA G 1.4+1.1 0.840.9 <0.05
HEY (em) 146.7+7.0 152.9+8.4 <0.05
HE  (kg) 52.3+8.9 54.9+9.3 <0.05
BMI'  (kg/m?) 24.3+3.4 23.4+3.1 <0.05
Barthel index” (%) 98.4+3.9 99.9+0.7 <0.05
SF-36PF" (%) 58.4+20.8 86.6+13.1 <0.05
EWAIEFIRE TR () 10.0+2.8 12.1+1.5 <0.05
Sl + B R
PRI O TR\ HRE
T XZ@%

" Mann-Whitney @ U B7E

®3 AEFOKNAEM (n=1442)

FEE R —

(n=127, BH26A, 101 A) (n=315, BPE109A, 206 A)

R P + JEFH Pl E & AF-lin
woples o mm ST, LORS aw ww T,

+ B (kg) 21.1+6.0 1.41  0.69 —0.177 27.1%7.7* —0.11  0.69 —0.12"
+ BRAF RS () 14.5+17.3 1.62  1.66 —0.34" 32.1+£922.6* —1.64  0.11 —0.42"
- 5maBHEHT () 5.6+2.4 6.73 2.24  0.23" 3.6+£0.8* 350 1.57  0.34'
+ BUFLINGT VA (FH) 19.8+9.8 —1.35 —0.35 —0.38" 27.7+£59* 698 —2.79 —0.25
+ EEATTE (cm) 31.8+10.0 0.59 —0.92  0.03 35.2+8.4* 0.11 -0.31 —0.20
+ 757 aFIy—F (cm) 23.9+7.1 0.70 —0.03 —0.28" 28.6+6.1* 2.01  0.52 —0.32"
— S5EWIEH ERD () 10.2+3.8 2.18 1.26 0377 6.6%+1.6* 0.63 0.79  0.38
- A5y ITFAL (W) 6.5+2.1 0.91 1.12 0.24"  4.3+0.8* 1.60 1.04  0.38"
- Ty S&d— (#) 10.1+4.6 9.70  2.62  0.29" 6.2+1.4* 853 223  0.43'
- AVFLATr—F T (B+T5—) 17.3+6.8 1.61 1.18  0.36" 11.9+4.4* 525 1.84  0.21t
+ EED () 10.7£3.7 0.99  0.36 —0.35" 12.5+3.9* 1.38  0.32 —0.32
+ XUBE) (k) 34.0+7.6 —0.43 —0.06 —0.38" 41.4+58%* 274 —1.24 —0.321

* P<0.05 vs FrEEihg
T P<0.05

SPSSIC L HAHNICHE S &, KRS 0 AFEHE L L C,

T HOKRZ WIS PRV ELE
— fHEDO/NEWE D B RV ELER

EDERR - 725 i RS %

K4 BEESWBEORY - ERYARBER L LI
0V AT ¢ v ZEIESHT (n=442)

CIRFERT B XU EIREAET 13, EIREEIC

WL RITITRENR B ST, TD 4 DO T

AR E A Iy AT 5% EEXE  P{E FEE L 7oA A RO o stepwise B (BRI

BT IINT YA 0.96 0.925-1.001  0.055 & RER) kY, 2T LANT VA, 5 EGT

5E\gALH B D 1.23 1.026-1.481 <0.05 Vb ERAD, A7y STFAL, T v &IT—0D 4 IH

ATy T T AL 1.78 1.262-2.520  <0.05 HARIRS N7, CNOOEATTF AR /Ny 5
Ty &d— 1.33 1.087-1.626 <0.05

AR, M, MREERL, FRITAEIC L ARER AL Y
o
1FE4%¥E : 85.6%

UafER L7z, 4 THH CHLBICEEEN A DN
HHIE, ATy 7T ALDATH -7z (5), £
72, CO4HH THESKA & —EkEaIEL <
T E LIERIT85.6% TH - 72,
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X5 TFTAFNRNyFUELLTEREINA-4HBICKBIT 5% (n=442)

4k (n=442) HBEakd (n=127) —MEEE (n=315)
I RER A Bk et i et Uit et
(n=135) (n=307) (n=26) (n=101) (n=109) (n=1206)
T (%) 73.8+6.4  73.4%+6.0 76.9+£4.9 76.6+£6.1 73.1+6.5 71.8%5.3
AT ILING A (FY) 25.94+8.1  25.2+8.1 16.2+10.2 20.7+9.5% 28.2+5.3  27.4%6.2
5PV H ERD (F) 7.44+92.7 7.74+3.0 10.9+3.9 10.0£3.8 6.6+1.4 6.5+1.6
ATy TTF AL (#) 4.7+1.6 5.1+1.6% 7.0£2.1 6.3+2.1 4.240.8 4.440.8
Ty S & I— (7)) 7.1+3.7 7.4%+3.1 12.4+5.8 9.6+4.2% 5.941.2 6.4+1.5%
* P<0.05 vs BM:
K1 FEsmE, &g OERDE SO
BEEHE —feEEnE
5 5
4 4 -
3 L r=-0.41 | r=-0.47
P<0.05 3 P <0.05
2 | n=127 2 n=315

695 70 75 80 85 90 95
E4F i (RR)

4 HHOE—FEH B a5 FRT 5
721, 4 HEROHEBFTINC ER D i & i L 72
ETH, B—EBD D ERD58.7% % i 3 A kG
Rutdico Lich-> T, B—ERG D ENORE
OO EHMTL, RS EET AR
Al LTz ERD G THELN/IC4THAOE —FEK
SEEAREIE, —0.251 (XRVTFANT VA,
0.310 G EIWFWH ERD), 0.316 (AT v T A
), 0315 (7 v /&IT—) THY, F—ERS
(A7) CIRIERBEEOKE LY 5.2 T, Thb
DE—FRD B RRB O/ 5 & s S &, FKAERf
442 NI 351 % &I H O HER S 2 3 U /o il a oKk
OB ELLTORIC 5,

BB AR (KR

=0.251(X,—25.4)/8.1
—0.310(X,—7.6)/2.9
—0.316(X5—5.0)/1.6
—0.315(X,—17.3)/3.3
CORTREML, RAEMWIC4HBAICLST AR NNy

1 1 1 1 1 1 1
65 70 75 80 85 90 95
B ()

TUPBRD NN EEHEERIILLTD & D
Th b,

AR5 =0.031X, —0.106X,— 0.192X; — 0.096 X,

+1.672

X, b X, TNEN X, ZVTLINT VA,
Xy 5 EWTNEHL ERD, Xg: AT v T T AR,
X! T T &I—ThH5bH, EEFICETHEKNE
RONPEEITFEE @S T —1.00+1.19, — &k
#T0.4120.48THY, WINLEFH L ORICH
BE7HBIBR A A BN eSSk g - r=—0.41,
—EEE cr=—-0.47) (X 1),

X 2 ICEHERFIC 510 AR T115 50 ROC #iff %R
L7z RNERRT, FEREkE & — kg O
ICBWTK &7 ROC Hiff T (AUC=0.70L F)
TR Lo, TR i B ORI KT 75 % s AS KHIE
FTAHEN AT (hy b A7) 130.065 (&I :
82.2%, HFHLE81.9%) Th-7- (M2, £6),

LTI, RYEREOFET — X A 1R SHEEAIC
B L 7R R & 2 DOIEHIR AR L 7z, (RIS %
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B2 FEEFC BT KI5 A0O ROC BhfR
B

08 |-

H
04

0.2 _,:

| | 1 1 J
0 0.2 0.4 0.6 08 1.0

......................

- R (AIBIER) e

ROC: receiver operating characteristic

K6 FriemimE L —MmEinE ORNBERORE L

Ny FATE
Ny b R RRE yo 9%
A7 (%) (%) {2 B X

fAHfRE 0.065 82.2  81.9 0.881 0.842-0.921

AUC: area under the ROC curve

K7 RuLKNMCHNBAHEEEEBHL 125G
DENFRS ROEHR Gz 4ME) Okt

E;J‘
BT R R
Fresins 100% 0%
i rosxoz0 (MO0 O
— el & : 78% 929
(n;’g) 0.34+0.52 (11D (ne32)

* P<0.05 vs BEE SRS

EHE:fkh2aT7%hy b4 7{E (0.065) THIF7z
BRIC, HEEimEls LUO—REmENIEL <
SRS N AR

YK AN AT T Ehy A T7{E (0.065) THidiz
BRIC, HrEEimEs LUO—REkhE B - T
SRS N AR

EEEE T—1.05£0.70, —M%E#E T0.34+0.52
ThD, —BEEHECEVWTERICEEY R L7,
£/, KNEEE Ny A TE (0.065) ThHiF7z
B, BEm#mE L L < M 5HEXRIT100%
GRHE 0%), —mmimErIEL < 5T AR
78% GRHEIFE22%) Th-7- (F7),

X 312id, 3 2 ABOEE N AZIT > 72 ARED
KRR sEEREL, EENAIC X SEbEE R L7,
3 HBOEEI N AL L - T, REEIX-1.74%
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K3 32 HREOER AL K AEDERAOE

P<005

hNBa
100 \ |
-1.18 £ 1.22
-120 [
-1.40
-1.74 £ 1.38

-1.60
-1.80
-2.00

FIUN:0f MAGHA)#

HEShEC2E

138705 —1.18£1.22N L FEICA EL 72 (K 3),
VA =

1. TAMNyT) (FXMEB) OB
HELIZEBRICOY AT ¢ v 7 [ERa 4 i L
TokER, ZVTFLANT VA, 5EWTILL ERD,
AT T TAL, 7Ty 7&I—D4HAPEIRS N
72o Thxbb, ZO4HAPRFEEME & — ek
FEORNHRICRDEET G2 TWbH EEZ BN
LIEHATHY, BHRENIDIZ+ X TBEREICE
HLUZHE TH - 7oo WK TRl O T bEE 2 37
fid ABICH VBN TS SPPBY Tld, %V F A
INTG VA, 87 40— FAAT, S5EIVTEE EAAD A
FAFEHHA L L TERIRESN, PRI aEECRIE T
WCBE 5 2 LA SN TWS, KBFZECIER L
727 AT\ U4 SPPB TEIR SN T\ 5 2 1H
H (ZVF AN VA, 5EWTIL ERD) 3G
ENTED, FERPEFOREIT, noBEHRE
DIETFTICEALDOBPKRENE N2 5, BEGHE L
— R EEE OEHFICH W EERTF vy 7Y A b
i, HEAEICE T 2FEERN (~LThEdH)
D LD TH %, EBEDOEITEIEICI W T LT
B &SR OB CICBRERE ) D iR b
BT\l b, BERENIOK T, FFEE
BB A7 L ESICFERERRS HHFEAEEICE
FANEEOY A7 e h@mdbhDEEL LN S,
AT TIE, HEEGEEFAMEICETT 5 ET
FOETIBEZELILEN &\ BLE L OHIEEE * ks
HL7 L7ch-> T, FFEmEmE & —BEkE D%
TIRIFE DR Bl BRI HERR 3 A 72D D5 M AN AT
RTHoTe FERELTHEERF v 7 U X MTHIG
L7CHEBADBEIRESN/C &6, CO4HEAZHW
5T LT, BREEnE I S Y7 R IR 2 )
BEEZOLND,

AWFFETIE 8 7 ¢ — AT LRIBROIHEA T, B4
FEEOTF ANy FUICHEGEENTWAS 5m il
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WHTHEINT, 7Ty S&I—DEIRSI NI, T
v 7 &I, b &b EFERINCET L SRS O
KB BIRE D % 3l 5 7= OICBR S N2 7 « —Ib
FFAFTHDW, Berg balance scale3®), BBy F %
B, BEPY e EOFREABENHRE SN TW
Bo FTio, HUIBRTEEEEE & BEHICAFTL T A&
B & T, MSICHEELREND LT L L
AINTWAN, 7 v 7&I—F VTRV HEE
D, KRBT, SR (EROEE) k&, HE
AIEENER R L 7oA % < G UEARHA C
HY, 5mBEHTLD L, BEEHE & Kb
FZOKRTIWIEEIC KR ERFE Y G200 E 25
N5,

BT LINT AN, BN T VU ARRTIORE &
L CHRIN/I-HEEHE THHY, Kk L7-LD
2, XT3N AL SPPB TLEHAEHE & L T
AWBNTHBED, ZONMNGTVAATTBLY
AR I R DARWEETIE, SfreEL B 5%
PA2.6%IChET S ENHESN TS, &
TLING S ADRE, BEYEEBLICECH, FE
s LRSS & TR OAAD R S T (3R
3)o BREEEE TIIRENDS URFELEAERFROS
75> TWADIZK L, —fEkE CTIIAICEA
PRREOKE WG > TWAZ EDRHLNTH
57 EOIT, FHELEESTH L, —kEE T
32 OWPFEEHPE & A X OB TRAMM (308) ¥1<
WAL, RASEDPAOLNTWAS T b5,
/N T  ABRTTOFHHHEE & U CHIER B2 H D
MNHASIN TS5, BIIRR RSB IS BEIEE O 75 8
MeHTRE, 9 LI EOGARDE NS,
FEE A & — SRS ORI~ B4 5 E
T, ZVTLNGVADIFON LIV ERTH - /2
AJREMER D

AT v T AN, BBEAFEORE & FERIC T
OWRELHEE T AER T AN HETh 5, E£72,
5BV H B0, fBEICHG ST — 2 e T
HEHBEE L TREIN/ZLDTH S5, Bean 53839
%, W HWoRKE) L0 SHE T — (|
DF T EBEAY—F ORE) DIE D BBEIREIIC K
ETHENRNC &, Fo, BEHIROD S &S
BT, HMET ¢ —< v R8T — 3%
LEELHEETHD, BEAEX AL, Wb E
DORA L, ZV/TLNT x—F 7, @B - mAkS
1T, SPPB L ZTNZENHELMHBENSH A Z L7 5
MIC LT ATy 7T AR ESECTIESL EAD
%, ZOBERME E, FEARMBEIRE ICERS L 7=
EHE LW Z A0, FERSE & —EkaE &
DERDILEICKESEE L/ EEZ2BNS, Ch

2009410 H 15 H

HO2HHE LT v 7 &T—1F, BIFRITRFICHES
NDHENERPE—DERNERZT T, BEA
V—F, NS VAL EwGdl-e2FDmittn & o
BEE (BT #EA TS, Bl MEE - O
HIECH DO T 2 29 2 @i Cld, BeIc%
TE L 7RREAN E B E OO R A BN D & LT
W5, &L I N A EEIRE IR T OB OKT
GEBIRE N OB L) LML TB YD, BEminE
DEDICHERNEHEPBESINLERHHICIS VT
X, ZNENOETBEFRINOFHII N 2T, (KI5
EPRECINI T =<V AL L THFHi T
LHIZEDPHETII W EEZLND,

BT, 2FofErRid 59 L L TUHS
N, SFOWFEIC L - T OZLHERHEDEFED
HOMCSNTELY, L2rL, BBREICEVTiE
WEICHKEL TOAEMAFE <, Fi (k) &
BIRA L DR A T EHARINTE DY, KPR
ICBW T B HNCHET T 5 & 2 DA 235 < 78 -
2o TOULICHEHEND, FEEnE & —BREkE D
RONEICEE L 52 2HA L LT, EHED D
TS — 35 L USRI BIRE D OF R ik & /x
HAT v T T AR, 5EIWTNLL EA D BREIRS N
ToATREME R D %

DEAEETSHE, KR THRIRSN/-4HHIC
$BT ANy TV, FEEREOEKIIFHIEH
ELTTHYRLDTHY, BB IUMHET «—IV
FCOBMATEMELPEB VLD EEZDND, K%
T el & L 7= BhRE ) 4 53~ A ZH H 258
REnsz, BEIGEDIL SRS B2 L /ARG 2 HEFF
LT ETRERIIRTHY, EhvaOEI %R
RITHLDELTEZOLNTWATD, RPFFETHR
FL72T ANy T UIEE RS ORI % 322451
K155 ThHAH,

2. FHMISEDER &Y

TAFNy TV ELGEESN/C4THBICEBW
T, BLBETEREENAONIZHAIZ AT v /5 A
FOATHD, ZOELISHRETH->72, L7z
3o TARGE T, Hc 3l OFHI R R 2 5l A
Too RNERE GE—FHHHBR) 3, FESKE &
—EEEE O W IC W T A EEE & ORI HR
BIRA A DN, £48ICk 4 %3RS L4700
ZE730 LIFIEFRROME TH - 7272, K N1EdH 6
FTHRF LR T X7,

HEEEE S 7% & CHERTINIC AT 2B L Ty <
72O, BARRY 50l & A RHEE A R E T 5 O
EDEE L\, BRSO LTl RIF 7 A 7G5
fErfit, M HEEEL BT T7-00HEE L
T, —MEEEE IO L TR FAOZgE AR5
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L, AEBBEICHTATEERCRIER L TO
HEEFPLE L E 2 5N b, £ T, BHESHEE L
— Wt = S 3 ARG R ORREL & R R %
L, ROC Hiff i< T & Thy F A7l KD,
Hebert 593 efTHFFE CORRE & (AR % £ &
OTEY, T KD EREITT79~97%, AI5GHTR
1350~82% CTdH -7z, COME LRl 5H L, Kb
Z2DT v FAT7E (0.065) 1TRREE, HREEE F 412
RIFChhHEW25h, TNHOfEIL, HEEn &
— S DR TIKEEZ G509 5 BT BOfE &\
2570, BEGKREICSWTE, KUEAER
0.065L D LW EBNEBIITH H7/72DD—DD
HELL 7259, £/, —fREBEZICE VT,
0.065% FEIGARWC EM—D2DOHL L 5h, KT
BEON v F A 7 EBEF R OME L Z T TIEH
i il T & A7, EEREBYSO AL O TR
4 =V FIZBW TR Z#RHI§ 5556 H G H TREx
LD EEZ NS,

KIZ, TERL 7oA B s E ROy 27
BOAREFZ LI ONWTEE T 5, 24 LRFOFE
mn s, —MEkEOR IR A TN EN —1.05+
0.70, 0.34+0.52 & FHHEMICHEEY A L O/
E D, KRG TIER L 7 A i S E R OAi =R
MERRINcE W2 b (BT, £/, APFET
HHLIAKNBEOHNy B A7 (0.065) 125 -
T, TRNTCOHEEmMEXIEL 5B TE, —F
T, —tEEnE TR IERIC X - TEEICHZH
WA ETICRES o T, 72720, KROEE
s & EEE O EMK (EAF = v 7
UAR) ICLAEBZIERAEE L TWDH T &
R, BHHEORAZERES 5 L&, HHNEEICITH
LIEEORANBEL T HbDEEZLNS, Tl
BREIK T &2 A7 ) —Z2 7§ 5E%e, £ He-
bert OGO L E 2 5 &, KON v b4 T
IR S E SRS B L& E OIEHIRIT T
BHRIFCTH S L E 2 DN, 58S HICAERIC
WHTAHZET, By A TEOZ 4% Bied C
W DERBA D,

NABEOKR DB ST, 3 2 ARIOEE N AL k-
THEICH ELZ (K3), #EBMAL, RixbHH
BOWIKTIT->724DTHY, HEE /s S5 AL
B LICR s b OBt N TS, OF D,
R T 075 M EHBETIE RS, — ik
HEH) 17T A K AR IR ROZE L% T & T
WhHEWZ B, RFFEORERD? G, R AI3FE
EEANOEN AL L AR NIEE B2 6N5
BELEZONS,

ARWFFEOXR G, KBIRRT T, T, BE
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HEAF r v 7V ALD HEBEOKEER E | HEIC
F o THERE SN DLEFE SR ARG OEKIL, &<
ICIHICBWTE B 2E A KREL, BITHEICLS
— eSS OFHE & L Th DN En
IRINTW B, FE sl OB, AR
LN — PR 6 EIL Lo TR, £25%
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EZBHIRIFTH D, FrEmkna ~OEE) /Al
SR NEAE L 2N5HDTH-7, Db
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A functional fitness test battery for pre-frail older adults (so-called “specified elderly

individuals”)
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Background In Japan, an exercise program for pre-frail older adults (so-called “specified elderly individ-

Purpose

Methods

Results

uals”) (SEIs) has been prescribed under the newly developed long-term care insurance system.
Three functional fitness measures (grip strength, one-leg balance with eyes open, and 5-m habitual
walk) are used in the system; however, it has yet to be determined if applying these measures to SEIs
is appropriate.

The purpose of this study was to develop a new test battery assessing functional fitness for SEIs,
and to determine cross-validity and responsiveness of these measures.

One hundred and twenty seven SEIs (76.6+5.9 yr) and 315 healthy older adults (HOAs) (72.2
+5.8 yr) completed twelve functional fitness tests related to activities of daily living (ADL) and
mobility. The SEI was defined by the Japanese Ministry of Health, Labour and Welfare in 2005. The
test battery items were selected by logistic regression analysis. A functional fitness score (FFS) equa-
tion was developed by principal component analysis. The cross-validity of the FFS equation was then
tested using a different set of 28 SEIs (77.5% 6.5 yr) and 143 HOAs (71.5%4.7 yr) . Responsiveness
of the FFS was also assessed in 62 SEIs (76.7%+5.9 yr) after a 3-month exercise program.

The following 4 test items were selected for assessment of functional fitness in SEIs: tandem stance,
5-repetition sit-to-stand, alternate step, and timed up and go. Applying principal component analysis
to the 4 selected functional fitness items, the first principal component was interpreted as total func-
tional fitness. The following equation was developed to estimate FFS based on the first principal com-
ponent coeflicient of each variable: FFS=0.031X;—0.106X,—0.192X5—0.096X,+ 1.672, X, =tan-
dem stance(s) , Xy =>J5-repetition sit-to-stand (s) , X3 = alternate step (s) , X4 =timed up and go (s).
The cut-off value to distinguish SEIs from HOAs using receiver operating characteristic ROC) curve
was 0.065 (sensitivity 82.2%, specificity 81.9% ). The cross-validity and responsiveness of the FFS

equation was considered acceptable.

Conclusion This newly developed test battery should be a useful tool for comprehensively evaluating func-

tional fitness in SEIs.
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