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HAO @It oz, #EHE AP T 2 LA Tl HTH B, Thic
thv, N#EZLTEE T2 AOLEEMNT 3 2 L3R T, RN ARNETIRER KD 5
Twb, ZOX) Bl RE2EEC, Kamix, N7 OB A AT RE 7 s PAMG FE 12 7z 15 K
TR FEHNE Lz, ZOTHMWEERT 2720, Rt 2 > 0w i,
4RSI N, B 1ETRIFH. 2 B CTRRBIEOKWHIEIC X 2 7 L A A FHli~
DRE, FIWTIE 7L ANVDOEESVE R TIHEEEDOER, 5 4 EClIRfEzil~7z,

FEo2ETlE, A7 LANZIHET 2 Z e 2EL, Bz 2o 7L A G ICE
WC, RIBIEDIRTTIC L o CEDOREE 7 L A VRS RISHET 2022 L, ff¢
TEZNEND 7L ANVDFRERR L7z, 65 LD HILGElnd 2 NRIC, Eixd 2HD 7
L A VEFMi(A © Yamada DEF., B : Fried DERER) &, 3 FFiEORBEOHFK T (a KIEIZ
FA T3, b RIBIIESY L T 5, c KBRS 2) 2 llAaAbE7z 6 54T
HiEx LR, HE L ORIEEIL 2.2%—27.8% T, 7L 4 A#%4% (% Yamada O &%
Tl 10.4% —24.1%, Fried DEFTIE 5.8%—13.9% ¢ KE K EFHL 72, 7L A L Di%Y
KIFFER L LD IEL Y, FrC 75 U Lo RIS RS 3R KT 344% 03 7 LA LV TH
272, Yamada DEFKIZ. 7L AV EHE I NPT WEEli©. Fried O EFRIZHEAE20H S 2>
KRB EWIEEEZELTVWE T ERHLITR 5T,

FIETIE, b OO A4 F~— D — 2 RS 2 FIECRR S Nz AN R T1E
littEtE <& 5. Fitness Age Score(FAS) Z I\ T, 2 N DN FHERE (EXEET) DFE
ExETUTEE22ZHL2IC L, 66U EDOHANEIREEZNRE L, BKIIT—205
FAS Rz B L 7o, RJ10IE FEhitk 24 2> HE O BN FERE O F84: %8P L. FAS mi%
WCRRET L 72455, FAS 1T X o THEEE DIERE TR ERAE DR E T ATRETH o 72,
F72, 3FEDITIETFAS OENERTEREA I ) —=v 7 hy bA 7EEBGT L. FAS &
#—1.23, —0.81, —029%Zzhzhhy b A7fEe LTHE L, M TFAS S#EL
(EfET& R WEJHEHB2H 5 72) % 3THED A v A 7fEL HfH L 7= FAS @ 5 BifE
AT FEHE 2 AR L 726

UEDaHtERICX > /O NMEIX, Tido®d) Tdh s,

HIERICEE S FPIEE I DR T A HICESE T o A THEERDETFAMEZ W5 &,
Yamada ® 7 L A VDIEFR L. TIHEENMET LD B RS %2 7 L A L L HIl T 2 JAE D
TLANEEZ LI LN TE S, Fried DERIT. TIHENBKE KT LAERE»S 7
LANEHIWT BREBED 7L ANEEZ B EDNTE S, WTFROFHEb ., REMEDOHF
KXo TT7 LA NVDORRYHEIIN 25 5220, RBEOKEIIRE W, AT, wiho
AHliD . 7L A AT OFHED AV ERETH 5, —J7 T, EHEAHE LTRaTEH»
% FAS i, 7V ANDEGWEGHIEC X /T O G & FEEFHMHIC BT,
DIEPREATH > THIZ DT EDAHETH 5, MA T, FAS O 5 BREFHmSEE#E % F v



WE, RIBMHEOFELZ IRV iz 52 2 EB5H[ETH 3, - T, FASZHW =71
ANGHT X D KN TH L LFEZLNE, Lo L, BRI Z W 25HfiE, ZAfi <R
IC% L DNREZFHMETEZ LI X ) v b A3H B2, B E FASZHfHLT7 14
LWEGHIET 2 2 L AROBENTH L L EZOND,

AW TR O NAEIL, B4 RN ETIIEEOMRE - EEH, B X OHEORRMEEIC
FIHTTEE T, NEFHFHFED - HEAHIHRBEETH L EEZOLND,



A
H

p={1113

F1E FF

1. HAO Lo BIR

HA O GE#E (65 m L) oz, MARAMcFERESI W, rry 7 Th s, BfoRKT
X, mlmE A 2012 4EiC 3,000 7 A% B 2 (RRBsAfatR, onlinel), AMICH 3 2 S
FHOEIG T 2013 FiC 25% % 4 2 72 (NEFF, onlinel). £ & &7 2 EilindE AL OHENA
FHlxn, EoHE TR, EEE AND Y — 2713 2042 £, 3,787 HFAICET 3 L LT
% (B4 57844, onlinel). MA T, P HBELMLL TH Y, FEkIvICERE A D238 1
U Ch @b RII LR LT 2 2 LA TFRHRINTH S (NEF, online2). HAD Skl
DFFIL, I LOHEEIC X > T LD &> T3, HEF(onlined) i, JEiEE D &G
L% Hlk 3 B BRI, El bR 7% 5 14%ICE S 2 £ COFRBEERZ VT WS, T
HEh, 2010 £ coEIRtEoECE X, HA23.0%), F4v(20.8%), A2V 7
(20.3%)TH % (NENF, online3). —7 T, ElMLEDL T%H 5 14% F THEL T 2 ITEFE
Tld, FA 2540 (1932 4 — 1972 4F), 4 2 U 77361 (1927 4£—1988 4£)TH 3 IC
bEDH ST, HADREELIT 24 /(1970 £ 1994 4F)TH v, A2 THElv{Lss 10% 2
5 20%IC % B 1F, ¥ ST F v 20 4R (1985 4E —2005 4) T H - 7= (EZ R - A
FERTSERT, online). HA @ GEiin b %, A CHIHIO 2\ VB X THEITL T2 2 L IZHL 2
THh 5.

2. ORI

AWE X IC X i, HhaREEIORERFED 26T, 2 DR 56108, e R
Wcd 2., mIREICHNT 2SR ED—D2TH 2 N RREIE X, 2000 FFICHEfT X L7,
IR IR 1, SRRl 2 N 5 2 & CHHRZ TR L, B L 7= A RBokhicin 2 <
Pz AT 2 LT, NECLEREAOMANAELZERT 5, $hbd [HilmE ONiE
AT A A I A (AT EEEMSE, online) TH 5. P 28 FRRIEEF7E)
HEFICX 2 L, 2015 4F 4 AR O N ERREHEUT 607.7 J1 N, 2015 FEE O PR CIINEIC
o7 B HIE 10 JK 1,110 (5255 £ 3 T v 2 (B2E 951814, online2). NEEZREHE L
NREIC DD 5 BT IC, ARECRBREIEE 23 i THRAA < Au7z 2000 2 HIEIC T T,
SEEHMML T2 (K 1-[ 2). NEREHBEN#EICHH» 2 EMOHMIL, SkERo
BmE EEZEETH Y, RARNESSETH S, T, BENFEICHE L2, w
W B NET AN, NERREIED 2015 FOWE TIE, NMETOEEER—EE
FaEnsd X 5iciho-(EA57E4E, online3).

3. PREIRIIE DRI & R
AT X 55— C RRMAIL 728 13, FBRICENBRE LA L, NEEO
(BB 2 BB, TN 5 BB CHIR S 1 3) 221 R U & T, BEARE ®



HEEMRIE, 1)HMRAEE S HFEE OREXHERL, 2)HEE O TBEIC X 2 EAENMENK
h, ICRIE, BEHR, EALICBET 2 FEERE FIC X o TR I W N ERER ICE Y
T, FREORE L TIREERBZEONADL ONEENREING, LS T x 2.
TR I BENEOREZ INRIE, DT ~32—V Y —ICL>TTr T 77 v MEK
SN, BT T 7T VICHEHDTHTHERBEY — e 2RI 5 (M 3).

TN EREDOHFE» DNEF - 2OFHICE 2T, &N ARMES 2 FATFEE S
5. LT, 3—1, 3—-2icih~3,

TENEREX PR T2EN A2 &, HiRES O AGHE, REFELOAREOR
&, NEREEZZT2ETOT A TO ANMBERPEBE L 725, MA T, N#ERERD
BT s e, AR CREFRESONEEM GG L3 v [RABWER] %4EL T
W3 (X 3)., NEREEOWIC X o C, EREIEMER - NIICERE 72632 L3R
BB TE LS.

3— 2. friliy— v ARFH
NEREHIE, NEF—CRRBY TR [N — C 2 RFAH] HEET 2.

JEA4= 571814 (online2) DFRIC L 2 &, NEREH 607.7 TAICK L, NS — v 2ZHhHHE
X 511.9 AT, NEREZEDOH 6 Nic 1 Nicd 725 15.3%1%, N — v 2ARKFHE T
H5(H4D. 2OX)ENES—CARFHAFICE T, NEREEZT 5 T, i
HE, FREEARE, REBEXCBOTCAEENREL, NERERICETZT 77 v oD
ERICENTH AMEBEERFEEL TV Z L ICHERLETDH 5. hH(Q2014) 1%, NHNE#EY —
EARMABERFEAET 2 RMICOWT, DEFEEFNES - XA Z 0L LT anisfesk
I 2 CREZZ T T 5, 2)FRFEEC, FEOMFEARIC X > THEL T2 N#EY
—ERERZFLIEBTERY, DNESF - RAOHEHARICL IV HET I2NESF - X
ZRIATE R, LWIHIRFHEZZLTTW 2, EERNEIREATERERE A, v 2 va—L7%
L2A, HERNEY— 2 2S48 LTnawngs, BRiciiz < MElsTo X 5 ic) BE%
ZF T ENEY - ARFHAFE LS IR EZ T 7. NEREHE L, Ay — e xR
BUICREL oo RE X, NEREEPELEZH»ONE S —CRERIT L HRTE
3. 2, NEREHMIE, NEESIE L 2% T HEEH IS > CREHM B X
22EbbWLrTHL. LoLl, ERICNT ZHIEQRMAR MASFRE] &N
TIHERETHSE EEZLND.

N

. ERE ORI
TANENEE T NERVE L 7o 72 ERJR A, MILERE(17.2%), F2HE(16.4%),
A X 2EF(13.9%) & HE <. BYEE, KIMEZEED 26.3%TeED 4450 1 E% 5o



52 LRI TH . — T, KMoz R 0, FRANE7.6%), BT - inf#(15.4%),
eI X 2559(15.3%) L e &, BT - WREI2 EALIChIE T 5 & & R T B 5 (MBI,
onlined, JEE57)4, onlined). #xfilld, HEEL Y b LMEICH VL VI FRRELLED Y
({LHEES, 2000 ; #FHEF 5, 2003 ; MEES, 2012 BA S, 2015), Zo—Riclx, LMEIZH
HEICHRTHIE DT MK KRR S, 1991 5 Buchman etal., 2005)Z & 23 e L T#
ZbNa. MAT, FH dE@E & FELMcS CREL T s, 2006 S, 2012), Z0
BRICRZERFAEOHRTHIMBICL > TR e vOMMET R v, BERE
LA T 5 (ER, 2008) 2 &8 L, miEXBEITLeS T WIRED 5 LRI N5,

5. 7L 4R

fEFEICRE S 29813, SRR OREE T Y FRAL v b & L2i%E23% > (Funadaet
al., 2008 ; Shimazu et al., 2009 ; Ling et al., 2010 ; Ortega et al., 2012 ; Kakizakietal., 2013 ;
Nofuji et al., 2015). L2 L, NM#EFHE2E L2 5 LT, ENEREOREL Y PR v
b e LR A RO D ERKIC KM E 42 2 LG HTH 5. SLFETIE, & b2
BRIy, BHOZIREED & A GEIRAE~[f 2 LB EE DK TIRRER T3, 7 L 4 A (frailty) ]
WIS EZNFERHINT WS, 2014 SFIC A EAAAREFREA P HELL AT —
AV T, 7 A% Dl BB PIREEPME T 3756 2 & TX b L RITh 3 2 Mgg it
HTCHE L, AEIEFEREREE, ZNGEIRAE, L7 EOHIFICE b LT WIREET, i1 T
LV EfFoBBiELEONTIAEI L LT < 72 X5 A B ERMBEO 2 x b3, RARRER
E D o oMM - LERRE, R CRFIRE xS ot aiEE S elES ] (—i%
tHEEANHAZEEY S, 2014, online) & LT3,

7 L A VD FEAETR T Frailty Cycle 1€ X » T/R & 415 (Fried et al., 2001 ; Xue et al.,
2008 ; H#A, 2009 ; (L5, 2012). Frailty Cycle Tl%, #A a~<=7 (h#Hic X 2 FH&E
B X UMK T : Rosenberg, 1989) % Hii% & L 72 HIRINETT D &7 63, A0 - K 7o
JBHIC X > TT7 LA NDBEBHNICHKET 22T AR RINTW S (X 6). 72, B (2011)
7 VA%, HILD D ES#EIREE~ L [ 2 hELERE T, Plaae I oMK T L7z REE, & L7
ETNAEERL TS (K T7). BVARED D, 714 VREZ R CTENEIRE~ LR 28
E—JrmE IR R K BEYNICA AT B 2 i X B R[HEDR E LT B (Clegg et al., 2013).
T LA NN LCTEYNC/H AT D, T7bDH Frailty Cycle DB DERZW HU) 2, 72
KT LZ2THEEN 2 NEI R 2 X5 %7 Ta—F13, NMETH L REOREKE o, ST
TR, IR RBEREEDONALCL > TILALDTFHBEIET LA AH 5 DWREN
WO T LT X LT % (Bonnefoy et al.,, 2003 ;5 Fiatarone et al., 1994).

6. 7L A4 LEHE L RS ORE

TlE, ZVAA2BErZ2E0 L5 ICZInIER W2, HARDHEKR T, SiinE O EAA
HEYVR IR ) —=v 73 5EMKELT, BRAFzy 7 ) X bPHOLN TV S, K

10



F v 27 Y AME, IADL, #BhgroREM |, KELGE, HEEEOoR L, AL D T
B « 3B, REETR - X, 5o FF - XD 7T Y R, 25 HEHOKMIC X o THEK X
N, 1 EM QBN FERE T 2 FHIZ YRR I N T B GEN S, 2011). TR,
Fried et al.(2001) @ frailty phenotype 37 L 4 L DKM 72 3l & L CHI STV 3. Fried
et al. DFFEETIE, 7 L A4 V% shrinking, exhaustion, weakness, slowness, low activity T
EFL, &4, FREBRD (FEOHRE-BEDKE)  KEOKREZ0. 05), JEHUTHEICD
BNHBBECHNICHED R IREEZSE 3 HEA EH 2), BRGSO T (B M:<383kcal, %otk
<270kcal), HITHEDOKTF(5 74—+ %6 L3 7HLULE, BEMIELZTTY), HiET
(BN« BE=29-32kg, XE=17—-21kg)DH v b A 7EZFHE L THE L T % (K,
2015). Yamada et al.(2015)1%, Fried et al DEFKEZS# I, BFKAEENTAZSLE L Law
BRI D O Rl 2 B L, REWMD, STERERT, v+ —F v 7 EoEE)EE, MR
1, S, OS5HHO 7 LA Vi 2L L T\w 3,

TDXI T VALHEZBRECHAT 2125720, WIFhoiflid 2 Moz
%,

FofES X, REEORVTTH L. HRORKXWREATE T, HARBRAENL
LT T® % Japan General Social Surveys(JGSS)D 22— F 7' v 7 <%, ERKEINEZD =2
— P& AHF (ERZET T — XL 2o —v) %2, BRIHKOERIC 2 <,
DHEARHE, B, R, JEZMICH LCa— F2E D AT CRIRFEZEARY: JGSS i
7% v & —, online). T7abbH, BRIKEZH V=& ClE, SEARRE B, EEHZ, JE%
WHRRBE L TCRET I EDEZONDS., Z7VANZFHET 21CH720, 2D X5 RKRIE
DR L 72856, WO BATTIC X o THIEIC EOREREST 20013 HTH 2.

HBooMES, JvAroESEeTh L. BRKERAVWZRECTE, 7L4r0B
ZHET 22, b LAY T IEMEHOMEIC LT LA, LT LA, HILO
SEEZIHET 2 0HhTH 2. BHH(2009) DHEZKI(K 7)Tlx, 7L A4 VIZA L NERTE
DR ZREETH 3. X oT, HIDREBIEW 7 L A A%, NMEEREEIGEW 7L AR Y
PRFERE LCHEET 22 e E x5, N#ETHIE, MNREFICH L CORERE 2 ET
HIFYEHFRIZEITHIc R ), NRF IO L CEHERBE 2 ECIHELT s T
T, WEMRBMFCE RV, XoT, BENICEDRED 7L ALVEAEVTH Z2HE L
mI L, YT ER OV, NETHBEDORERM L L, MIRMICEE LT 2
Chizo> THER G 2 LB 5.

7. fERFE
7—1. KEBfEDOP

BRI B TORBIEDOT N, 2L 2, b LR EDHETHRAT
5, LwWHHErRHAINS.

RIBEE W2 ST 2856, 1 DTOREBEIEGEENE I v TV ETER2ICHT2H
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b3 29 R b7 4 XK, b LRFFEDHNTCTOARBREEN IV TV ERINT 2
RTTARXERHCONE, WTNLOES, RIEBEXT7 v XL THNET v X L3 v T
VI ERRGENELRAETHEEEZLZIENTEL LD, FHEMEICEERL VR
DOFEIME T3 %). LaL, REMEEZSITH»ORNT 2 5EIE, REWERT v X LTk
WA ITAEARICREY 2 RIS TR H 5. AT, EFOFHli%Z 32 2 LIZATRETH
208, (RERATECRPIEREAE 7 & 0 B CIUE S W 3 NRE O 4 OFHli XA RETH 5.

RIBEZFFED T ETRAT 256, 2RO VPEEEZ AT 277iE, KIBEZKL =HE
THEL LT — X2y P 2EBUFR L CTRICENT 2 2 &L TRIEIEZHEE T 2 L EAANE,
RIPD AR — v p 6 RIBEEZHEE T 5 G AE, & ot FiEz Hw CREE %
WL THWMEITS. LA L, 20X Pk, EMWATEHRE R oE A4 ETH Y,
A X o CIIEEERKE Y 7 P BT NIEERARATHETDH 5.

7—2. 7L ANLDELEN

B (20090 7L A4 A OERM(K 7)TIE, HIZ»H 7L A4 AZRTHEIREICH 2
FBRICGHEGN R H 2 EEZ LN TE S, 2F 0, 7LAADLELTIHRL, S
B ko T [ Plife))] #ERTI2LELD 5.

INFET, ZLOMETHEIDORITIDTTEIHREINTE 2. HARTRD KHEIC
RIICBAS 2 A % Ehi L TV 5 XERHAA (online) 1, &K T2 P2 2a71LL,
2 a T OMEFHEIC X > THERDZFHE L T 3. SGEREE O [E)) - BB FE ] 13,
1964 2 &ML Eichb o CHEiE hTH Y, HARERIC L > THRIHIEIZIER i &
WRPAETEE o T35,

RITHE % 72 §Fffio—> & LT, Fitness Age Score(FAS) 232517 5415, Kimura et
al. (2012) 1% FAS OBFIcH 72 v, Ingrametal.(2001)i1C X » THENZ X7z & + DfNEmD
Ad~—Hh— %R T 270 OFFBEFIHICHEL T, RAENREIIFEIEEL LT FAS 25
FEL7z., T OfEEIL, EEABTH Y, M TN ANA A ~—Hh—, L CORELZFFO 7
B, MECHE ) BEER T 28T 7 LA v L oFIMEREWEE 2525, /2 FASIZ5TH
HoEHElER S, S5 2, BIRR B, 77v 2y aFr)—F7 &, EEB)
KXo THEREN, 2055 2HHHGES), 177 & )i Friedetal.(2001) D 7 L 4 L DJE
FTLIBEL TV B LW B2 H 5.

R [

8. WioEaie
KX clx, NETFVFEEQOTIG MR LiHifEE 2 K2 2 HfgL 2. %
D=, 7L ANVFHEICE T 2R Z T 2 RUCKAIL, ZNENICHEZEKE L 7.
F DN TH 2 RIBIEOW AT, 7L ANVEFHET 2 ECIEHICERE AT —~ T
H5. & T TARWTETIL, EEITBCRIEFRAE = & OB TR E Ofil 2 D 7 L A4 L% G
THZLREL, BE%nd 2 o7 LA AGHIEZ VT, RIBEORVWTTICK > TE DR

12



E7 LV ANGERIGEET 20 2L P ICT 2 2HNE Lz, e T, 2ntho 7L
A NFHBOFRFEZ R L 72 (56 2 %),

F_OMENTHZ 7L ANDEAWIE, PFOoMEIEEIC X > CHHii2 e T H
N, ERICERTH L EELONS. 7 ORI T, RENRIKFERIEEcH 2
Fitness Age Score %M\ CENFEZRED THIMREMEZMALT 52 2 & T, 7L A VDES
AT X 2 EEHERERLT A 2 L A HE L2(BE 3 ).

LAFOEZ RIS 22 LIC ko T, SIFENENETREEOEE ICOR S T LA
ffansz,

9, X
(N)
6007 | B O =ns
i B N eI
#3
4007 - mf=p= .gﬁ
I O Ense
~ [ [] l I I W=t
2005 F 0 l l [ menEns
i 0 [] [ || D=
" b N B =500
H 4 H & 8 & & 8 & & & & & 8 &
o — (o] (92) <t T9) [{e] N~ [ee] (@] o — (qV] (90] <t n
o o o o o o o o o o — — — — — —
o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N
1. NERAEHEBOHEF « JE4 57184 (online2) X b {EX.

MERE 11, 2005 ¥ CIH - EXEA2ETEHIESECT, B2 BT 1 - 2 1cE).
2006 F 4 H 1 WS CEERAEE X, REME T £ Cl3RanEN#ic X ).
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103
83k
63k
43k

23k

20004
20014
20024
20034
20044
20054
20064
20074
20084
20094
20104
20114
20124
20134
20144

20154

X 2. N#EICH2BEHDOHERS
X2015 413 P HEEE.

A 5718174 (online2) X v {EIX.

i

| e
| Ezwm

3. NERBREED b NEY — e 2R coE T K. BT EREEER(2017) 2 &
TERK.

XA - XA, B OB, b L TSN D o E AR~ DN L DL HE,
XZSHTHL « N ER0E 2 TS BB, BP0, b L 3N D o BRI
EEEST LA, B TR RO E 2.
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28 HUREYERE 1,379 ANicB 025 7L A VHTEDHIEIC X 334K 0 22

1. #5

HA O Eila# A1iE 2015 4 9 H 15 H#fERF< 3,384 T A, A H® 2E &3 26.7%
Ll ERE R L 7 GRBATENR, online2). 4%, EminE A OHEMA AT TH 2
25, & 0 b 75 U L ogiEiE Ao 2 HAD St ORI TH 5. 2 ik,
NiEELEE T 2A0b 2T 2 2 L IFHEET, RN EIRELEEOLE2ED b
T3, mintic e 3 7291 2000 FICH#EREHIE 2R 2 — F L, 2006 Fic i3/
THEHRE S R T AL > CENETO RN A EAINA. 2L T, 2015 4F
DUE (JEAEF B4, online3) T HICHETFHIOEEESMMIND LIk o72d DD,
NEREZEOHEMEMNAZ 2 L3RS TRV, 2D, N#ETHHICO VT, SHlTR 2
HEHRDNEEEOKIA L FFNCEBL T 2 eBRkdDOLNDE X HICh-72. T 2 4
MIZZ BT L LT, FRICHETR L~ C o @B HLIESE © 37 50X TICE 3 2 BEM
T — X OEECWENT, EWREES KD LN TS,

~NVATBE—Va VBT, AEECEY A7 HENRICFECNAZIT I A
YR T7 7u—F&, HBEFEHICASEREZTI IR 2L —vavT e —F150,
INEN—R—FEPEET 5. TN BE/T 2 M#EFIcE T, RcE#sE< A
EHATE 2HC, TN EREZ T CENEIC > T3 HETIE R, ZoHEIR
B2 THVEMETLooH2F | ICH L CEMTE2IEPERETHL LEZLNTL
5. e M BNEE LI L T IREBICK 2 B0 RICIE, MNERICHE S A BEERE DK T 23 7E
T5. ZhiE, —MWIEFHERFAINIBHRTH 328, —BAEHEANHBAREFESS
(online) 1 2014 4E1, EFFZ [ 7 1L 4 L (frailty) ] &, THEMETLooH5H ] %
TULANEMERE W) RAT— P AVFERELE., 7L A VBB ERNARERO AR LT, f
S0 - KSR T 2 o s TH B L LT v b (Xueetal, 2008). 7L A4 VDI
ZLRL Frailty Cycle iIC X o TREINTH Y (UHS, 2012), Srax=TzHiKke L&
RRESS & & bic, Mz -PAC C D 0, RAIBRAERRSE - 1115 O 7 & OrE&RY - R 72 i 55
KXo TH 7L ANDHEBHNICHET 2ETADRINT S, 7 LA A b NERE~
FAALERICHET T 2 0Tk <, #EYIRMAIC L > T7 LA WRED b ek 3 2 itk
PR ENTH Y (Cleggetal.,, 2013), Frailty Cycle D A DIEERZ Wi H U5 Z L 3k b 5.
FERRiC, EHPRBIRESEICL S TILAARTD 2 VIR EINE Z EBMEINT
\» % (Bonnefoy et al., 2003 ; Fiatarone et al., 1994). ¥ X7 L 4 WREEICE- 72 A1,
NETFHOTER L -7y b TH 5.

TLANDEFEEL LTREN R DIZ, Fried DEFHZTH 5 (Fried et al.,, 2001). Fried et
al DEFRICIE, (@RERIRREZR U OIHE & & b KRB AR I E LT %, Fried et
al. L FBRICA N ICBT 2 1B E GO T 7 LAV DHER LT3 b DI, Shimada et al.
(2013) DIEHZE T b3, —F T, Yamada etal. (2015)° B8 5 (2010, 2013) 1%, &R
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MOBLDOFENLFHI L o T7 L ALZHEL TS, DBEONETHAZ ) —=v 7
THEERTF =y 7 ) A ME, HEMICK o TENEZERAED Y X7 RFE 2 HH L <
BYEEND, 2011), 7L A ABNEREBICH IR CH 2 2 L 2F 2L, EATF = v
JUZAPIFEIICTLAALZHBILTWEDEEL L, HMKICX 3 7L 4L DHEED
—fEE LTfEbNTWD, HIRICETZ 7L ANVOEEZTEL, NADX—7 v b & IHFE
KT bz, AREELEFICERETHS., LrLars, ZLVANVHEICODHTIE, H
MO A THEMET 2, b L IFERMKE AR X > THI T 2, REHERIFE TN T
WORHRTH DL, TLANDHEREDE ORI T vV AOER/IBFN5,

—77, SAICHED IR T, REHEOR T L WEE 225, £ 05A, KiE
DH LT —REONHLERNT 2D 5 GEED, 2015 BHFE 5, 2015). LA L, A
TR E % EoBG I W, RECREEDD 2FDITHEAL»DMEZ T
ATV AREED R K, T DX D5 et R~ DLRERE A & HE At & 72 5. KIBEICE
LTk, REEDOA-7T — %ty P ZEEBIFR L CRIBME % HEE T 2 % BERAE
(Tsuboya et al., 2014)%°, R{EED N2 — v » 6 REMEZHEE T 2 C2ERRLE
(Bielderman et al.,, 2015)7x & ORFHFENRE 2 O 2 528, et o HMHFHZ b D O0WE& 2
WL, O ETEL W,

7L ANLDERCIEENSERICHLENTEL T, MATKEBEDOERY FKiconwTiE
AT BRI, NETHI AT 2GRS ¢ 2 REME S B 5. % & TR IR,
7L ANDHEE, RO ADHER EERKE X RN 7T =2 2w HEERD 2 fl
T, KIBEDOHY P, %, FiFoBlMr» OHIEEAVEREDO 7 LA VLT L 2
NZNOHEEOREXHL 2 L, KHEa & — FHE AR 7 LA VHIE %
BEtdsc e L.

2. Jiik

BRIA 2T 41, RENBRTZ 7 4 =V F &35, [IMETEL & N ETG % HEE - BREE
T 5720 DH[AE 25— MFJE] TH % (Yamadaetal., 2017). K#FFLix, BA 2T 4 D
R=2AF A4 vTF—2L72520114E7H5 58 HICHEN L 72 HEAGE = — XFHEDLT,
=— X&), BLU20124F 3 H»5 4 HicHiNO BIRSfEP AR & CHEM L 72 Sk
WREHIE I BT 21601 7 — 2 & F\ 7z, RIFZEEHHENL, R ZERIK L E L M E AR
BR(FES E-3T)0RZR %X TEML 7.

= — XA, BT AEEECEME L, TN DN 3 LA Lo NEZREE %R < 65 %
PLE o4& 18,231 Acxf LT, 13,159 A(72.2%) D HEREE % 1572, 8RR X 7 4 13,
Bl 4z 23 HTHLIX 0 5 B b2 E B L 72 10 07T, 3 » AE, #HEh % dhic AfEs 7 &5
BEHAODETRETINETYI 70 7 7 LOMEBEEZ 1T - 72 (8 5, 2014 5 FERIFAL
ERIA ISR A #E, 2014). AW T, =—XFTAEREZEED > b, B - B
AERE T Cwia v REE 10 BTYE(E © B L& S T, M AWIEICE72 o THER L 72 Bk
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BEHIERICSIL 72 1,379 A& iR & L7z, NRFOFHIL 73.1+5.6 5k <, Hilisn
864 N, ®mAEENE 515 A, BX U, Hike76 N, KMET703 ATHh o7, HIFRFEREHIE
KEFET 2ICH 0, NRFICIIMIICBE T 255K - HIY, EWITE, SMIEETH 2
Zt, MAERORETER EZHHAL, FHICX2FEZS

fEbTIHE L, =— XA X vt Fe, X OS5 HEOER [6 2 HRET 2~3 kgL‘/{J:O)
HEBEDDEH Y £ LizrEv - winx) s T, WERA ], TLARTIC A~ Tl CGHEE DS E
o TERLEROETAUI V- v x)  DUT, SHTHEKT ], [559F0C &#Eﬂm,‘jj%
FIHUTv - wex) DU, EHEE], [(2 2 28 DT b &< W*Lf’ Y, 7?:’552[/75@"
3w - v z) DU, BRIk, [Bekcsit 3 28 (xI1gHH -# 4, 5 H -
3SH-H1H-H1HKm : AT, BOHEE] 7 —%X DTEjJ(EEE‘j(1§@qu‘])
10m @ HHATEEE (AT, BATEEE) 2 flv 72, 877 & AT o fIlE 13, Kimura etal. (2012)
DIFEICHE > THEML 7=,

7L AVDHEIL, Yamadaetal (2015) D k% —HekZE L 7= 5 HHE OGRIFKIC X 34
ELAT, AXH#E) L Friedetal. (2001) D /5% —H#ZE L 72 3THH BRI & 2 THH Ok
N7 =2 offlaabEic X2 HECLT, BEHE)D 2 FHEic X o THEfEL 7.

A FEHEIC 3517 B )5 (Yamada et al., 2015) (%, DIRERD (H ), 2) BT HEAKT (13v),
VA —F v I7EOEHEE LB ELTCuE T A0 R), DEHEREWR), 55
FET), DSHATH S, =—XFETIE, )7+ —F v 7 E0MEE % 1 [ EL
T3] ZEMEHICIR) ANTH AW, HEVERTH L E2 N5 [HUk
FEEGHE 1 HARm) | CRALZT b N EZY & L7k).

Fried et al.(2001) (X 7 L £ )L %, shrinking, exhaustion, weakness, slowness, low activity
TERL, &4, FEED(EFORE-BEOKE)/EFEOEFE=0. 05), JE57(THICDH
BIHRBECHNCHED I RAEZGE 3 HU E® 2), BREEIOKT (B 1E<383kcal, &1k
<270kcal), HTHEDKT (15 74—+ % 6 721 7THLUL, FRMHIEEZTS), HIKT
(B 5 =29~32kg, ME=17~21kg)D A v M4 7EZFHE L THE L T 3 $HK,
2015). A7 D B HH#EL, Friedetal.® 7 L A VHE R SE 1, BRI H A FEHE L HoE
L CHREREAD(H V), BUREEGE 1 HARR), 257 0T)0 3THHE &, #1551 260kg
A, 2Pk 18kg Ai) & AT (1.0m/s Awi) DAES) 7 — X 2 A L 72 (3 b 15N %
EME L), B, Yrax=ToT7Y T 7%V 77 —7(AWGS)IC X 5P a
=7 DZWiEEHE(Chen et al.,, 2014), {78 E (X, Makizako etal. (2015)DHAAD # v b
7 EzZ AL 7=

ZLANHEIC BT B RKABEDO I, a)i%2i e 35, b)IEEY L35, & LCTUEL,
Aa FE(ERBIMKO A, KIBEIZEZY LT 2), AbE(EBKO A, KIBEIZIEZY L 3 5), Ba
FEEMK e BN ofAE Db, KEMIZZEE LT 5), Bb EEMK LA OM2EDE,
RIBMEIZIEREME L T2)D A EHTTILVANEHE L 2. £/, AFICH IS TEH
WO N RIBEDIIEFETH S )Y A+ T A4 XETHRINT 5, & L CREMEALUIEL 7=,
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Ac FEEMKO H, KEOHRWT—20H), Be IEEMKE AN OMAEDE, KIEOX
WT—ZDH), ERFRELHEKLE WIhofficksnTd, 3 HEM EEZYS L2856 %
7 L A 2 (F ¢ Frailty), 1~2 JHHiZY% 7L 7 L 4 (P : Prefrailty), 0 JHH%Y % IER%Y
(R : Robust) & L 7=.

REMEITFME HEERAZ TR L 2. HEROEE, 74 FEREZH V., 7140
D% D7, Friedman test 3 X U8 Wilcoxon signed —rank test % H W Toir L 7-.
Friedmantest IZ X D BE AR EDLT D b N725E 13 Bonferroni iKiIC X » THEMER 2L
7o, ZCOREKEITS%E LT,

3. fER

F 1o, HEMCEKY, x4, XEoANBEHAEZR L2, EHH5 HE O RIBFRE
i3, (REID 2 135 N(9.8%), BT T 25 34 A(2.5%), FEHARCHE2S 31 A(2.2%), 5
ST IEAS 73 N (5.3%), HCHFSERE DS 384 N(27.8%)TH -7, k17— 2IHH T, #EH
23 14 A(1.0%), BT8R 26 A(1.9%)Th - 72, KEMEED 1 oL EoE& X, A FiE
1% 36.2%, B H:#EZ 36.8%TH 7= (5K 2).
7L ANDFYRIT, AaET 332 N(24.1% : 5 146 A, i 186 A : HilAE i #E 155

B 177 ), Ab T 144 A(10.4% : 55175 A, & 69 A : wilAEinE 73

BEEE 71 A), BaikT 191 A(13.9% : B4 78 A, Zit 113 A : Aili&E g 58
A, #BIAEEE 133 ), BbikT80 A(5.8% : Bk 36 A, &M 44 A : filAEE 23 A,
BHAERE 57 N Th otz 4 XM 7L 4 VDL EE, 52=905.9(p<0.001) CHE
DD b, Ab—Ba &R %2R TRTOEMHMT 7 LA VoY KICEDBED b
72 (p<0.001) (3% 3). KIBED 7\~ 865 AD 7 L A LD Y4HK|E, AciET 100 A(8.7% : 5
P50 A, ZPE50 A : HiHAE ERE 59 A, G #RE 41 A), BeiET 51 A(5.9% : B 29
N, P22 A EiAERE 19 A, BERE 32 D) Tho7. 25M4Mo 7 LA v D%y
(it z=—13.1(p<0.001) THE &AM RD b1 72 (3£ 3).

M X 2% UM TIE Baike Bb Ik THEHNICHERZMNRD b, BaikTH
M3 R 285 < F 24K < (p=0.003), Bb iETHME R 2855 K P 28K A - 72 (p=0.048). 4Efii
JEHITiX, Aa-Ba ik CHIGERE O R 255 P 2MEL, Ab - Bb ik ChHilHE S O R 235
C FP &5 72(WFhd p<0.001) (£ 4:5). RIBD 2 WRRF DM IC X 2324511,

BEREDRRED bR D o 725, FkfEh <k Ac ik CHHEIE O R 25 < F-P 24K <,
Be ik CHIMIEEE O R 255 < P 2MED 5 72 (W Fh b p<0.001)(FK 4 - 5).

ZNENOFMEMOZLLME D 7 m 2 EFEREZR 6 1R L7z, HEREL 4 LT IC AR 5H
H2® o770, RIBIFEEM & 35 7 v REEERER 6 —A) CIEERUMEBCE 018, 118, 2 {1,
3{H, 4L Lo 5 Bl L, RIEBEFIEZL L 5 7 0 25K (K 6-B) T, i%UEx
O, 11H, 2, 3MEHMUED 4BRSICHERZ L ChA ZFTRELFEML 2. Z4HE
BEHEL O AFHEF D ICAS i LT 5 Z AR S LTz,

N,
N,
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4. F5

AWFFEE, HIBEESRE CERREAZEXL, Sohzm0E2r5 7L AL HET S A
iy, HUEHE L O0Z0%o BBEEEHIEROERN T 20067 LAV EHEST S B H
o 2 FHEAHT 7L ANDOHER LT, £72, 7L ALDOHEICIIRIBET — 2 OHE
HERELT 4 EFEolET L7z, xa<, KIEfEEZ Y A P74 XECTRIL 725 F b FaC L
7=.

HREMOIEH & & o RIEEKIZ, 2.2%~27.8%7- > 7-. BREEBRITIE, NIv] Towvz ]
D2METH 5 [RERD ), TR, TREHEE, 557 o 4 HEIZXRIER
23 2.2%~9.8%TH 5 —J7, [BUFHEE] ORIED 278% L EmFETH o7, [HUFHE | (3,
[F&2 5 HETH Y, hOEMIZ2HETH 2720, WERNEIEHESE D > 2O % D
HErEzoNS, RIBEOUMHETTZILANDOZEYUELIKEL LD L0, 242 ED
A S [BORSERE | 1cBd 2 HR % L4 3 2 & 28, B Co 7L A AiHlio ik % 6
BHEOOL OO0 LA,

RET— 2%, ZOWHICL > THIREZRKE CED %, Linden(2015) 1%, 13HHE 25
72 % Patient Activation Measure (PAM : f&#f o { FE45 HE~ O A 5l R ) o, o~ 1,138
AN DRBO WSR2 T— 22y F2HWT, 7V X LICRBEZ ANEEEIC PAM O
iDL BT 2hr%2yIaL—vay Lz fR REOEKSHEZ 213 & Hi
R EEESELRY, BehT—42ty FPOFliZHEEEL LTh R LD 2.5%, A
T 44.4% DAHEAR A Uz G L T2, R TlE, @WRE\ED I B 3 D 1134 7%k
Kb 12U EDRIEBT 2030, RET—2% [N 35 [FEZYLT5] HLL
T ORINT 2] DTN EEIRL TORELRANATAPEL 2ARENEEZBETE 72
v,

7 LA NDFEYEE, AaikT 24.1%, Ab LT 10.4%, BaikiT 13.9%, BbiET 5.8%72
o7z, Fiz, REMEEZERINL 72 Ac 5T 11.6%, B ik T 5.8%72 o7z, Acikid Ab k&t
AR T, Beikid Bb kL RS0 YEKL 572, iRE—R e LZ#ETE, XiEod
27— R unWih bR 2 HmARL AGERED, 20155 IS, 2015) , AIFED X5
WCHSIHEP 3THHBY T 2L 7LALFHECE 2B TH->TD, VAT A XETIEHFE
flizz L & W IFERE A D, FHENREI» OBE S ® 2 LICoR2 5. N TR EEE
DL T, RIBRLRBEZEDOD 2HIIRAL»OREEZIA TV B A[REESE WL &
AbNbo, REHELZES G LEY) 2B ICoh T2 e BEETHLEEILNL
%,

AR B2 7L 4 VHEEZBFE L 7= Yamadaetal. (2015) 12, HARAD HiLEHE IC
BOTTZLANT125%7F o= HiE L TR Y, AL CRAIBMEEZIEZL Y LT3 Ab ke
RIEMEZRN L7 AcEETO 7 LA NGNS EL RELEZIB» o7, 72720, KHED Aa
ECHRT 2L, ZLALEBENICAEL TO I RREFIRAT 4 Nic—~ABRETCTET
ZA[REHZ R L T3,
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BHEHED X 5 It ) 7 — 2 MK L T7 L A V% H%E L T3 Shimada et al. (2013)®
W cld, HRABEZERED 11.3% 58 7L 4 LV EHEIN TS, ZofERIE, AW%ED
Ba L(KIBMEIZFES L T 2)D 7 LA AVEEER L R—EL w5, EHHESHITT A b
X, HEAEICE W CHHOEFIC X 2MIETETH 25, Thicdrrbb I REBL 5
LandH s, ZOX)BAEECE T 2EAEEORBDL 1L, ORA»EE)LH 5, QU
EXREMT 2 LEFECHAORER DA VLTV FATHIENG, OLTFhADEKT
»HoHEHEFEING, L (2009) 1%, HUIBREESEEE 239 A L CHE A ICET 28
M2 ST 2 HEEE L, TEEORA & BT OBIRE T L 2R, R0 H 2 NI A D 7%
WAICHARTHRNIPERBICEECTH >/ eMEL T, AL THEZFIEL 25
MEZ, X7 +—~< Vv RERKRBICHEET 2 2R TE TICHEMBSEEMEEY TR 2 2 L
%, MAT, WABFERTHETE R WFIZZ D Z AN TH 2 2 L% <, fRiclll
& FEhE LT b B A (0] 2 ATREME 1K, T, BREIRRE A~ ORI ST EIEE O KR
Biconh s, PEARL(2015) DG TIE, 65 mbl Lo 20.8%2%M % 1 FERICHRFEIRERA &
2 EEEFEL TS, FAHGEMO KBTI, SEE 2 H S OREREZ -F 2T A &0
MLEBERVGH 2000 Lk, 72, KEFH(2014) 1%, 4 1 B OEIHIE % 5~8 Ffk
FeLTSMmL T3 60w 139 Ao, BEffAR]OHRENRI & X — R 7 4 v Dk} D Bf%
AT L, S %R L 2 BRI L 7 o BRI R TR A R B AMEME T H o 72 T
ExRINLT. BRI AREMO»PDY A7 2B L CHEZBIEEL 2720 KREE o7
Fid, WIEAZEM L Tz LTHEEMEZ LA 2 aRetE Ko7 52X 5. Loz
EDO, RN T =2 %MK L7Z7 L ANVHETE, PRl bdbRT—2oRBIREY L L
TS e nZY LT 5.

T UL ANDFELKIIHT o, BRI e T — 2o BREETOAEERED
RO b, BaiETIEHEIRREICHARTIELYR L K 7L 4 03P s, BbikTIEHE MR
IR TIEZ UL T 7 LA AR D e »wH R TH - 72, Shimada et al.
(2013) D#ETIE, BHE(10.3%) & b b ZHE(12.3%) D737 L A VHEF1ZS <, KITSE
ICBWT Ba B TlRFEIRROMEIA R o7z, —RIICHMEIR LML Y N3, Sk
BT Z DOERMEIRMET 2720 (RS, 1991 ; Buchmanetal., 2005), &#icHlicEs
FRENFHEDOWER 7 L ANDOHEICKE L -EZ2LNE., EEXZHEEATTILA L
FHEST 2121, hh7—2 %2R HENEIENTH 5 ATREMEDRE X 7z,

7L ANDEZYERICHT EMOFETIE, TNTOEMCRIEIE 1ZIELY o R
DR o7z, WTNOETHRICE T, e LI 7L ANVOFZYKITER A>T
) (Fried etal., 2001 ; Shimadaetal., 2013 ; Yamadaetal.,, 2015), FElitt 7L 4 L 4D
BAGRIEICEE 5 M v, AW TIE, BEIESIEICH T 2 7 L4 Ve ED 11.1%~
344% & 7o TH Y, 75 U Lo EEIEITRAKT 3 Nic— AR 7 L 4 VIREETH 5 ARtk
REEH XN,

A JLHE 2 B HHEED RS OBIMR e lE I, BHEHEX D & A FHEFTANCIA A 5 A
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DEEINS. ZO#ERIZ, Yamada et al. 2015)DEFRICL =037 7 L 4 VHIEDITiE
B, BN T =2 %2EDHEIVOBEE YT VHESETH L L ERBT 5. N
Thi%, ENEREOREZTE LRIV CLVIBETE L 2T, 7L 4 LVDHEIR,
ZDHRDONEFHMERICORDE A7) —=v 7L LTOREENFEL, TOBEEZHEAS
BRI VERBRUICKX 2 7L AVHER XY HINICAERLEZTETH A 5. —77
T, BEICHEREME T L Z A EBfb X 2w X O MR 2, d LA BERKS &5 ¥ —
2R 3 NREEEET 2 5ATIR, B HED X S BB AKRNIEELZEE 27
HIEITiED, NETHOREG &2 5 9.

Friedman test D#& 5, Aa, Ab, Ba, Bb ® 5 b Ab—Ba &2 B S CHEE R ER
ROONTZ, Thbb, FMCXoTT7LANDZYKICELDHY, Ab ke Ba EIFflT
BY, tMOFMFIERRZ 7VANVHENETH L ZLPHL IR 572, RIFFROKER, A
G HEIhL T, BREEREEDED LRSS TWAHETH B, &) Rk
REnsz, 77, ARECEIREMAEIEG L L L, BEECIXEMEZY L LT’k ik
23, JefTHEZE(Shimada et al.,, 2013 ; Yamada et al.,, 2015)& O F — R ITIEWTZ L A LD
WHKTHDL I BRI NT.

NHEIREDRTEIE & SN 7L A vit, REAO#EEIEEZWATWIHA, &b
FERICY — e 22 M 2 K HBREKRICE > THEAARHETH 3. 7L 4 A iF it
MREANTHEY, HEYIREHE L TICE>TT7 LA VRED L DKM ARETH B, 2E D, C
DE~DWERT 7o —F R EXICNETHITH L, COLIRBER2L, KEEar—t
-G o/ EiFEciX, c& 22 0@ECHl oy 7 LA VHETER RS b
3. NERBOWIET, TNFTOELIEL WIS 72, TR EE T
REEONETH -2 BTN, AVERE LR OV —EREZT 5 X5 ICEF
Iz (BAJ74, online3). LA L, AVERE LR —OF—EREIFF VD200, EEE
TN RF DRI L vl 2 mBREDIRBIC X - €, RftEhzr—v2xi3fiafbsn
IR, Y- R BF ARG, NETHEELEMT 2R FALFEEETTH D
HifEIE, AU FEE A7) —= v 7 L CRIIN AL EAZE2E Y BT 2 L &, HiED
BTFL2BEZ2HE  KEIE2-00 9 - 2Z2EYICRET3 e Fd T TEHEICK
>TK 5.

ARIHERER T, 2 HEHOHERLE L KIBfEORIc X 2 4 &fFC, 7virofiEx
fTol. BONZHBEEHK L2 25, FAEHBICX o TRELEIIRESLHL 72(5.8%
~24.1%). ERMD R X 25 B L HE S he 3, KT —2 &KL 724
FEIIHWEDPHOPICR 273 E, ZNETNOFREEZE L TWE Z EHBHL 2L ko7, &l
FCEET 2 EIE OB EPIRMCE 2 — U X RRE B0, %40 HBIRICHERSN
TR D T d 5. IHUFE IO FHEICIO U7z 7 L A4 VHER & BT 208, AR
BB e mNITENTH B,

AWFFEORRAIZ, I, KIBEXSAE CZBRHEZHAO 2L T ARnWRTH 5. 5T,
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R BRI R E2EfT 2 2 LT, REEZ D OREEOERZIEZL 3 2 &
DHRETH 2 LFEZ 5. F i, KBMHEOW T OZYENFHH I LT ARVETH S, It
HEOTHiOBEG O EMRTE 2ECH YN0 B 25l ik 2 LT 27200, Hixd T
T VADEBEPRLIELEZ S,

5. X%

1. HEMNZY - JE%Y - REo AB(N=1379) .
AR |BE#E 2%l JEERS XiE
O O |6 ARIT2-3keDEEFLNHYEL =D A 185 1059 135
AERAD GEE:(FLY) %| 134 768 98
@) URTICEER THGREN B TERERWVET A 793 552 34
yaN %| 575 400 25
O SHBINEMBNEHEFTH A 100 1248 31
FEHAGCIE (BZ LW R) % 73 905 2.2
O O [(C22@ERDIFIEIRNT=ESERELAT S A 383 923 73
SR F R (EEE(FLY) %| 278 669 5.3
O O [HH0HEE A 195 800 384
BUEHE (GRS 1 B RR) %| 141 580 278
O |[ZERMEN A 206 1159 14
B (G B <26kg, Z1E<18kg) %| 149 840 1.0
O |[ImBESITEE A 151 1202 26
HITIRE (522 :<1.0m/s) %| 109 872 1.9

* 2. FRiEE O RAEMEEL

N=1379 | AERE (BRHODA) | BEEEMMK AN
RIEDEZK| A% A& (%) AR 2 E (%)

0 880 63.8 872 63.2
1 392 284 397 28.8
2 79 5.7 100 7.3
3 8 0.6 9 0.7
4 17 1.2 1 0.1
5 3 0.2 0 0.0
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K o—A(LE). MM OZUEE D 7 o REFHR(RBIFEZN L $3) .
K 6—B(TE). EMEMOFZYMEED 7 o REFHR(REIRIEZ L L T2) .

N= 1379
AajE
£% A 0 1 2 3 4 5
0 | 209+++[180++ | 11— ] 0—] 0—10
w1 14— | 232 +++ | 212 +++ | 16— | 0-— 0
c'(g 2 3 — 31— | 120 +++ | 140 +++ | 20 0
3 0-—- 4-—| 28 52 +++ | 35 +++ | 7
4 0—| 0-—| 33— 18+ |26+ 6
5 0 0 0 0 9 3

Fhi( x 2=1619.9) .

AR E DS IE L 727200, O fH, 1A,

2 fiél, 3 i, 4 fli DAL (ReRRER) i FREERT L CHRGHILEE 2

N= 1379
AbiL
BNk 0 1 2 3 4 5
0 336 +++ | 288 +++ | 19 —— 0— 1| 0 0
o 1 27 —— | 208 +++ | 191 +++ | 16— | 0 0
@ 2 5—— | 37— | 95+++| 72+++| 5 0
3 0 —- 3— | 26 25 +++ | 16 0
4 0 0 0 5 5 0
5 0 0 0 0 0 0
HEREA AL L=z, 08, 118, 2, 3 LA @R i FERH L CieaHLEE % 26
(x2=1204.4) .
+ LA X O b KBS <, — R L D b KB T,
+ 1% p<0.05.
++ 4, ———I% p<0.001.
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% 3%  Fitness Age Score % i\ 7= Sl g D /i i2E O FH

1. 5

HAE, AL T 2 65 i L oE &0 25%% 8 2 - lEinth e, 5%
OISR E O A RIA T 5. 2000 42 5 Bk U 7= /ORIl B 1%, TS0 2 B,
TAEN 5 BT EN TV 2. mlEs T3 iconTh#x2HEe 32 A b
Z, BE QBN EREFH (B2 &)1 600 7T A% A2 T 3 RIBEEER, online3).
o T, EAERBICARVE2 Y A7 ERRWKAL, #UICHAL CEFEEmEED 5
CIFEETH B,

HABERE D UGE 1, [EFMOEM O~ TH 5. T E TIKWL 22 DEITIFET,
Bl E O & 2 DB OPIRCIT & DB Z i LT 5. Sun et al. (2010)1 70 %
DlEFcHERFLAELZME 13,635 A%BIL, SITEENECEEG.0mph DLE) X, EWE
(2.0mph AKiifi) X Y b "successful survivor” & FE# & 1172 4KRE(10 FEDIEYERT 2O S 4 ¥
Fhlize EORER L, DA T 2L, BAEERL, BHEER D 2R LT v
EREE I N TS (F v XL 2.68). Leong et al. (2015) 1% 139,691 A D B4 % 4 R BEHT
L, BI85 kgl T3 3@~ ¥ — FHIE, DIERERIC X 252 1.16, DIMEREL
HDFETH 117, DHFEFED 1.07, MAF23 1.09 1Ck 2 EREL T3, SiREaE LT
BT 2V AT —~T 4 v 7L Ca—bXARTICK 2L, B EHTHEE 4 500ichy
FCIRARAIHE L AR R IR L 72 & 25, ¥ — FIIIES© 1.67, HITHE T 2.87 T
& - 7=(Cooperetal., 2010). Mz THAANZNRE LHFETIE, BHT3HMIcHh T
2,527 N0 B&Z % 19 FREEP L, R TOREIC DWW TOAYF— Vi, B EMEEMEAL
BED 0.49 TH - 7= L T T v 5 (Kishimoto et al.,, 2010). L Eo#E» S, (ke E
BT L ORI IZIAETS 5.

Kimura et al. (2012) (%, &M 2MAES)FEinfaE e LT, Fimess Age Score(FAS) % [ %
L7z. FAS 1%, 10m HATHEE, 77 v 2 v atr)—F7 2, RIRR RS, mER,
BHOSEEH»S 2Ny 7 ) =7 X bThH5. FAS DEIFICIE, UTOFIEAHEE NI :
1) BEWIHTIC & o C, BEBL FimoBIRORE X 2R3 2, DftHiatric k- T, #
fitic X 22O RE X 2R T 2, DFEEROR—EHOMBIC X > TREEZ MR 2
(Kimuraetal.,, 2012). Z®FJHiZ Ingrametal. (2001)IC & > T, b b DD N4 A~ —
H— %R T 27D ICBFE I N7z, FAS ICIXIET) & ATIRFH G L) 23 B R BERE D o3 A
Fw—Hh—¢LTEEN, TN 5T Fried et al. (2001)D 7 L 4 AEHHEE ®, 1 a<=
7 OFHMIER & @ LT 3 (Chen et al.,, 2013).

NERED) R 2 FHOEMEBE 2 A2 ) —=v 73 251ch7=0, FAS AR Tl
W EREZ LTz, FAS 2FERIANEREORAE 2 THICE L, NETHFXDO T
7 AR CIERICERTh 2 L FE 2 5. AL, FAS ZH W CHElinE OB ER
EFEEZ THTE 202HLICL, THIT2-005MiEE2ERT L2 2HNE L.
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2. ik

AKWEFEIE, SMET B & AT B o HEHE & BREEZ 1T 5 Fim & =k — PAFSE R Study ] ©
5 — X Z 72 (Yamada et al.,, 2017).

WRF L, 2012 48 3 H —4 I sUERIF R TN T I L 72 B ARBRRERIE 210k L 72 65
R Lo BLEE 1,379 A0 95 B, 2 0%koWt B OEEIN AGEE S, 20140 1cSL
72 440 N%ZBR<L 939 ATH B (R—RA T 4 VRO FHEFHE 74, 45%). 2012 4 4 A5 5 2014
F3IHETEBIEMRE L, WRED 24 » ABOBENEZE (BEIHRED : CLTC) D4
B L 7z,

Fitness Age Score(FAS)IX, 10m #f77 A b(# :Xa), 77v 27> aFr)—F7 R}
(em : Xb), FARR LD (# : Xc), FEBRO (em : Xd), ##)1(kg : Xe) D 5 FEH TR X 1,
FAS(Y) iz TRt o5 Hiic X - TR L 7z (Kimura et al,, 2012).

Bt Y=—0.203Xa+0.034Xb +0.0064Xc +0.044Xd + 0.046Xe — 3.05

2+ Y=—0.263Xa+0.033Xb +0.0074Xc +0.048Xd + 0.079Xe — 2.52

FAS oG fEHATEMTE 22 ¢ 5 5)T, CLTC o4 v XA RH L 7.

FAS 12X % CLTC o= 2 ) —=v 70Ut 23 25 720, ZEHEBEERIEHR
(ROC Hii#) % fERI L T ROC ghik FHEIRE(AUC) ZHH L, 227 V) —=v 7 OREEE % FFl L
7= (Hajian — Tilaki, 2013).

FAS fio A v b A 7EH(CV)IZ, 3FEDGIEICK > TERL 72

DR — (1 - R RE) AP RK L % 56 TFFli3 % Youden Index(YD)(Youden, 1950 ;
Schisterman et al., 2005).

2) FERE (Pl P8, &) =(0, 1)2 5 ROC Hliff~ D i FHHE & 7 2 i CRHE 3 2 773 (K
filf72 ¢ 1Z Minimum Distance % & FE52:MD) (Kumar et al.,, 2011).

3)FAS fi—&EEHh# & FAS ri—FrEREM#RDZZ M & 7 2 ETRHE 9% Two— Graph
ROC #(TG) (Greiner et al.,, 1995).

PLE 3 o ki ko Tk CV 2 HHEIC, WRE % S (SR IHE) &ARE (KA
) 8E L, Kaplan—Meier % (Smeets et al., 2016)1C X - CTH#E CLTC Hhfg % EXI L 7=.
BRI L ARAR T B O 288 CLTC ghit D713 Log rank MUE X W T L 72, 2 TOHK
KHEIL 5% & L 7=,

3. MR

BIAREER 1L, 24 22AMIT 16 A72o7-. FAS 13 798 AD5E&E L, 24 »HRo CLTC
1228 AN7Z o7 5 fEH 1 fEHLA LT % 37 FAS 23 5{bT& e h o 72 AfUT 125 A
T,CLTCIZ21 A7Z 572, FASHE L ® FASH b icit3 3 CLTC DA » X[tiZ, 5.553(95%CI :
3.04—10.14)72 5 7= (F 1).

ROC #fi#d AUC 1% 0.72 TH - 72(95%CI : 0.64—0.81 : p<0.001)([¥ 1). FAS @ CV
1%, YI 13—0.290% 92.9%, FFRE 40.6%) (X 1), MD & —1.23(&E 57.1%, FPEE
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73.6%) (1), TG i3 —0.810KEE 60.7%, FrEE 60.9%)TH>72( 2). CVICX>TH
FE L 7= AR B & SR e B8 CLCT 1, YIRS REAS 5.14%, ik IEE28 0.95% C
B o 7. MD ZEAETITED 7.17%, SR TIEED 2.07% TH > 7. TG KA TIEES 5.32%,
ERTIRED 2.28% CTh -7z, 8 CLCT fhftls, £ CTO CV C2HICHELRENZED LI
7= (p=0.000—0.020) ([ 3—5).

4. BE

R ICHEREINE 2 MBS 2 BRI, LatE, ®UFrE, FEMEREICER L CIEMH 2%
L7 BREW(Demuraetal.,, 2008). Iz T, 74 —AFFZXMIKHBICERT 35S
BT, BETHEEDPEI L. Lo T, BT, T, £ITb, i, £
MECck 2fEHD, BFEEANRELETZA4A—AF TR IO THELEZ NS, FAS %
BT 2 HI, £2TC74—AFTRXThHL. 2CoOEEE, WEHEPHFM T, BmEiT
R OFEE CEMETELZBF T 2 2 LB TE, ZMFIIMBF ORI L K — Mo T
RRCEMEZT LI ENTE S, MEICKLERERX, A by T YryFLAdr—oftic,
AR EEBCHEIER TH 2. WTE, IO REMCAEREE > TEY, K& AW
BECBEEE ZLE L Lk v, EEEREIL, HSoARE LY, 10m HTiksRIETE 2
AR—2 I ZMERTENL, 2 THEIEETH 5. FAS I, in L b FEMnlaE T,
L, N, Mo 2m L, 2 ABUCEMTRE A EMNBIEETH 2 L E 2L
n5.

BHE O EAFEI 7 5 R, WIMERE R & o LGB ER 30%, BIfiEER &0
HigR ORI 35% CTH O, )1 FiRbERE & EHELED & 2 HH 288 % 5 5 (E4EST
B4, onlined). ()17 — 2 %55 % FAS 2\ 7= AKF%EMEEIZ, CLTC 22 ) —=
Ve LTCORBERTEETH - 7-(AUC=0.72). ZOHHE LT, NERLEPE S 2D
FIWT I, R BRBEEEME T L CH Yy K= AR T ONZRATH 25 L9 27
&, KB CHIB OO0 A EOERABEHEL TW 5720 Tldhwh L #gRd 2. L
L, FASOATH o THhIMAICHE R EIFON TS Z L h b, FASIE CLTC 0%
WA Y —= v THETH B,

CLTC #FHl$ 5% 7-%D CV %, Youden Index, Minimum Distance #%, Two— Graph
ROC D 3Tk X o TR 7. CVIT X o TH T AR TE & Sk 1o A& CLTC i
L, 2CTOCVCHELRE RO LN, 24 »HAM®D CLTC 274 FHlTE 3 2 & 238
L bino7z. 377D CVIEENZE N7 D, Youden Index 13 FE A3 <, Minimum
Distance I FFEE 235 {, Two— Graph ROC ik ftho 2 ko7 CV Th 3.

Z ORI, IO EFICICU N #E TR OZEEICH N2 2 EBAFFTE 5. I
X, R¥alb—vav77e—F0—2¢ LT, AXPEFETZ2HEIRE~OH X 2 1F1c X
> THHRIEB OHEER X 3 FiEATH T 5 (Sallisetal., 2009). iz 1E, Ny =22
BRI RALFEHICNATE 2R 2L =2 2 v T 70 —F 020 0&EFESE > T3
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Mt ©l1Z, Youden Index iIc X3 CV ZF|HL CIAK A2V —=v 7T 3 TEBPHRTH
2EZLND,

—HC, HHGERE FFOREHE L P L — = v ZHER TR E L T B HUK TIE, Minimum
Distance £IC X 27 v b A Z7EZFHLCRENICRAZ Y —=v 73252 LT, BRESK
ECETLAENREAME T 2203 CTE 2, GMETH-TH, HY k7 v s T L%t
TR THAINME®RINE Z EBHL 2L 25> TEY (Borst, 2004 ; Watanabe et al.,
2015), B ANMAZEET Z LI X 2 NE TSRO LA CE 3.

FAS CEIEATREATEH 2% - 7-#1t, 2 TCHEMTE 2 Icn 3% CLTC oA v XA
5553 (5 CHo7-. ZOREFL 33X B FAS © CV % H\C, FAS © 5 BXREZFAMHE e
#IRET L. Thbb, EARELRFEH 2SS Y FAS OfFRLATE R o 72(L~ 1),
FAS—1.23 AT (L~ 2), —081 AT (L~ 3), —029 LATF(L~n4), —0.29 (L
~)U5), L3 3R HECH B (K 2).

Z DFMELHE 1F, WEHE R 2 LRI L C v 3 A EEMEA S 3. FAS % BIE CHEERYICE
3 27201, FHliFEEH#EIIHHTH S, LY BOFHEREEDIERK D 7o i, FEMl MGt %
ADREDD D,

AWEIEIE, 2 HOWMERRYED 5. FH—I12, FAS TEMAARERTEE D - 7= A D
M EiToCwihnwZ & Thb. Hlzix, FASS EHD Y H 4 fHIFFHETE/ZANE, 1
HHOAEMEARETH o 72 A TlE, HERBRBICKEZCERDH L BRGICTHITE S, %
D 7%, FAS TEMAARERTEH 2D > CHHEmfbTE 2, EIEMK FAS ORRSLETH
%,

B uC, CLTC OFf iz LT nwZ &R T ons., KfEix, 27 KED 2
CLTC Z—&E & LT\, M THEEEZD» ORI L T2, F7z, CLTC DOJF
KON {T> Tz, 24 H2HBICH O AD A4 Xy F3FE L0 RE R, SfFo 1 E
KiiTH Y, CLTC DM 21T 5 720D F — 2 BBRMHEI TV v, WRE LR
T, D LRSS ICRBMICGERT 2 2 & T, BRPENICHcE/{2 T —28%2HRTE 2
EEZ 5.

Yt =
5. lii=} EE

KR IE, NETFHLALERGSREY A2 V) —=v 73 57291, Fitness Age
Score(FAS) % I\ C, @E D 2 FLANOBENERE (EEAT)OREEZ FHIT 52 &
DHEETH 20 EWHLPICTE 2 HZHNE LT, ZOFEE, TREOKE TH 22 FAS
IC X o TENEZEORE T ARET, FEORL S 3 ORI ) —=v 7y b F
TEEHEECE, B LAy bA T, ZREnAEMCEHATE 370 Th <,
FAS {5 il L (FASS THH CEMTE R WHHDZ H o 72) & L DICHWS 2 & T, FAS © 5 B
RESFAGILHE L LRI <% 2 nREtE 2R L 7-.
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6. M

* 1. 24 2 AEOXRE DIREE.
HSL SR BT A%

FASHY 770 28 13 811
FAS#HEL 104 21 3 128
& 874 49 16 939

A v X 5.553(95%CI: 3.04—10.14), FASHY %2V 7 7L v &,
REEZEAD3 B o 72 R 11 CIEME T

BEFRRER 134 v X LD FHE 2 & RS

FAS: Fitness Age Score.

BEFAEE @ SET, HRHIEE.

K 2. FAS Z 728N ) X 7 O FHHiFEHE.

ARl YR FASA
L~ULb {138 —0.2917 8
L4 —0.81i% —0.29LL T
L~L3 —1.23H —0.81LL
L~UL2 —1.23LLF
L ~UL1 = FAS &L (128 H DL _EAR 5 )

FAS: Fitness Age Score.
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Minimum Distance ,
(0.266,0.571) ,/'
//’
0.8+ e
//I
L /,
0.6} e
I _# Youden Index
&5 L " (0.596,0.929)
-
04 ‘
0.2}
AUC=0.72
. 95%CI : 0.64-0.81
/ p<0.001
0 1 1 1 1 1 1 1 1 1
0 0.2 04 0.6 0.8 1
AR
(1-HRE)

1. ROC Hifig % FH 7= 24 2 AR O BN (B3R BERE T2 FASD A v b A7

DR,

ROC it © ZA5HE IR R
FAS : Fitness Age Score,

AUC : Area Under the ROC Curve,
95%CI : 95%f5 X [H.
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1 1
08 10.8
06 10.6
| .
B o
04 10.4
0.2} 10.2
0 L I 1 1 1 1 | 1 L e e 0

-4 -3 -2 -1 0 1 2
Fitness Age Score{FAS)

2. Two—Graph ROC Hi#i % F\> 72 24 2> H 8]0 B/ (B3 FBE Fe B 1T x5 % FAS
DAy b F 7 EOBET.

FAS : Fitness Age Score,

Two— Graph : FAS— &L Hh#R &, FAS—FrREEHh#R.
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. A v ;7 7-0.29: Youden Index

| ———{EENEH
—akh®

2 g—
| Log rank: 9.90 (p=0.002)

M L
8 0.0514\~
—10.05F —
O |
o= _l
B I IR
-1
L .-JI_
|
L ~d
——v 0.0095

T
ok T T L1 I

0 4 8 2 16

1
BA#
3. YoudenIndex iZ X b 4h v A
H D SRR EEA G E 2 o LK,

CLTC : Zi (BERa T iE DF L.
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. 4 v 74 7-1.23: Minimum Distance

| ———{BfkhE
| —=kh#
A — 0.0717
| Log rank: 12.69 (p=0.000) :
s .
H0.05) T
O _
o= i |
s I_|
0 II 1 1 T T T T T T | T T T T T T T T T T T T
0 4 8 2 16 20 24

1
A&
4, Minimum Distance IC X % 7 v b4 Z7{AIC X o TH T L 72 SR TEE & (RIK 1 HED
24 7 AR O SRREA RERDE R D UK.

CLTC : 2k (B3R E T)REE D FLE.
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. 51w k7 7-0.81: Two—Graph ROC

| ———{EENEH
i —akh®
2 Y—

| Log rank: 5.39 (p=0.020)

- 0.053
g o
5 0.05 !
Q |
o= L %r
B _ LT

]
0

B 5. Two—Graph ROCIZ X271y b A Z{HIC & o TR T L 7@k it L ARIE T RED
24 %> F T8 D R EA 3 30 E K D HRg.
CLTC : S (B3 ©) iR E DS
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1. BRAEEE

RESLTIE, & b2 IS S ATEBERE DK TIRAE T, BIREE & A GEIREE o Y
JRAETH 2 7 L A LD IC DT, AT O B OF Al A 7 FEm 512 % B
T2 xFHNE Lz, THWZERT 272018, 7L A AHIICE T 2RE%Z AT O
2 HICKAIL, ZRFNICHEEEFEL -

FHOMENTH 2 REMOWNTT X, 7L ANEFHMT 2 ECEEICEERT —~< T
H5. % TR T, BRETBCEAE = L oBE T RF O 4 D 7 L A v % 7
THILRIEEL, Ed 2 MO L ANAGHEZ T, RIBIEDRWTTICK > TE DR
FET7VANEGYRIHET 2 r2HLPICTZ L RHNE L2, T, 2 fho 7L
A NI DR % IR L 72 (5 2 32).

FBoOMEETH B 7L ANDESNIL, PFOMOERIEEC X > Tl TH
niE, JEHICERCTH 2 LE2bNE. %2 CAFR I, BENARETERIEECcH 2
Fitness Age Score(FAS) % il \» CEANEZE D FHIFTREEZMEET 2 2 LT, 7L A VD
AVERIHiicE 2 RHERZER T2 L 2HME LZGE 3 ).

ZNENOBEICNT 2K K%, TRCICENT 5.

B2 ETIIE T — 2 2w, HIEFEESHREZED 7L 4 LYK% Friedetal. (2001)
DEF L, Yamada et al. Q015)DEFTICHE > TEHT L 7=, Fried et al. (2001)DEFEIZ 7 L
ANDORENZEFRT, BERER SOERMEE &I EEEASMEhTns 2 e
B cdH 5. Yamada et al. (2015) D EFE T, BN O L0 FBINLFHMliic kT 7L 4
LVEHTEL TV 528, BEREEED 4 Ck K BRI ICBE T 2 B2 E TN TV 5 T &3
B THs, WINOERD, DRBMELZY LT 5, 2)RBMELIEZY LT 5, 3)XRIEMH
ZV R T AXETHN 2R3 2, D3 5EIC K o TRBIEZUVE L Tl 21T - 7=,
Z DFER, Fried et al. (2001)DEFTIT 7 L 4 A DY 13.9%(RIBMEIZTFY L5 3),
5. 8% (KRIBMIZIERLY L 3 5%), 5.8%(KIEMHIZHHT2> SR F %), Yamada et al. (2015)
DEFRTIL 24.1%(KIFIZFEYS & T 3), 10.4%(RIBIRIEZY &5 3), 11.6% (KB IF W
LRI D) TH o 7z,

3BT T — 22w, BENEREEREAD)EZ Y PR v e LT,
BITEGE T — 2 % v 72 miE © T o PRI REE o MGk b X ORI EEHE O ER % 1T - 72
RITHE 7 — 2%, RJJFERIERE & L CHIFE & 117 Fitness Age Score(FAS ; Kimura et al.,
2012)ic X > Cxa T b L7z, ZDkEE, FAS T X 2 EANH#EREDFRE TR ATRET, FAS
DFIALAHE(FAS 2K+ 2 5 k17— 21, 1 U EORERH 3) & 3HED A v
FA7E(—0.29, —0.81, —1.23)Ic X % FAS ® 5 BRI HE % 25 L 7=,

LLEDGHHAERICE 2T, 7L ANDERKE Z OFHIT ST 2 UTFOREAS LN
7z.
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HESICEE S TRBE DIE T2 H5FICE 2 T a2 ZDEFARK(ER, 2009) %23 &,
Yamada et al. (2015)D 7 L 4 v DEFRIT [TPIHEESI2MET LI 2] 220 7L 4 v &
HIWid 2 [NEEO 7L AN] #2252 &N TE(X 1a), Friedetal. (2001) D EFETIX ¥
THEEI SR Z AR T L2 2o 7L A L LIl 2 TR 7L A 0] LEZ B2 L
TZ2%(X1b). LHL, WINDOTZ7LANVDEED, [FLArTHi2EH»] L LTLDy
HWI A TE R, o T, METHEECIZNATRIL, 7VAADPLHT~EHEL
By, 7 LA NREED GZAC L T2 o Te s, BAIEIREE~ Lo 722y, L9 3 7w DR L
PTERW,

—J5C FAS 1%, HFiAME LToRxaTzHw23, b L <1k FAS FHlif#E%2 23 2
e, [V ANDEA] 23T 2 2 230 TH 5 (M 1c). FHMGIEAER v 2354
i, 7y PAZEICIGECT, 7L ANRIER - RBEO LT NOHW b A[HETH 5. FAS %
AR DA a7 O F AT, /T HEZEOMRAGHE - FEFMoO Vv FhicBnTH,
P RZEATH S THIRA D EBHETH 5. £/, BRIKE A VRS OfFETH
ZIRBMEZHY L T20E%L L T 20 I L Th, $BE L 732 F v i, FAS
O [REMHEEZ RIBEOE EHS ] i cd by, ARHEFAEORED kT 5.

ito<C, NETHFREOTFMZ SHICE W /5G, BRKEZHV2 X0 b7 —%2%
w7z 7 LA VGHIEZS L W ERNTH L LEZH 2 5. L LEBICE, BRKE 17—
2T EBmOBENTH 5. ERMKE - 2 51X, ZffiCcRKICS < OXRHE
ZIMECTZE 3L WHI XY v b BB B, KXo T, Yamadaetal.(2015) DEFEIC X 2 ERHK % H
WG A SR L, ST R AR &R 72 R IC FAS % 7 G T
ETHHEOLXNMIRY T %17, REOFHIHPEEI NS, WREICIG L7271 7T LI,
ZOZWHEPEE D T L BRRATMEL LWL 2L 5T b7z, LXUFINETRHH
EORIISHE 2 2T NE R b kv, FiC, NMEREHEOSIE THBREIEE N H#ER
RO A TR AR S HICAETH 2 EEL T\ 720, LIABINETHHEDOREIZ
WIHTH 5.

e DRR R L LT, T ¥4 v S - it cd v, NAREZFEML T ix
W7z, 7 LA VEHIlIA A KB ALGEPEICIE L TWE 289 2L A L T e
HAZBET NG, 7L AL, 7V AADbOREERKHMNE L LT 20 TH
B, BANETHEELEML, ZOMREZFHMT 2L WA 70 EFEVRTLICX
> C, N#ETHFEREDKELZX S L & bic, BHGHEE Lo 7L A ViHlioME M DB EICD
RITFBZEDAHETHD EEZOLND.

Y=
2 =) EE

B, T B RN AR ST H 5 MERREIE TR, % ONEREL S
P2 B BABREL TS, 2015 FEOAFIRBHNED FE L (F4HHE, online3)
THAMTHOBRES ChECU LCRAS W T Y, AETHREOTE TR
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BHEFEM RO 5N 5. RESCTR L 72RRIE, NE#ETHFED—imz i 5 MR Th
5. Gk, IO EED 5 2 LT, X YRR TRIRRAFE T VIR ORBLA, #EF
)« NRICIER L T 2 HIRIR~DOIRIC O35 2 L 2 IFF 3 5.

3. e

AESCIE, A LA R O BT IR e A, SRIHE SRR ED THEE D b LFRT 5 C
EBTEF L WMETICR, ERCHERRIHET R WL, TLAiRE RS FbIcE
FR—=2aviEEOTWEEETI LR T, MiXEElTsZen8TcET Lz #E8A
ik chd e 2ERL T, HlBnel I rnizZwni e bilEidnizLET. $,
TSR o2 - A OERRIC IR, ¥IS2BE L CHEEASPHERE WL X
¥ L7z WSk ss, 4 - AEEoHMe, ECHELPL BT R

KX OIEBERCIZ, HEFRMTZ 74— P e T3 [HMETH & AT % #Ht -
BEEST 2720 DM & 2k — MK THLBRMAXT 40T —2%HF L7z, BlAX
T AWM TN — T DREH TH 5 WEEERFEDORN B X 2064, FHHETH 2 EZIT
JEBHFE I NE R - (@R - SREWRIT O ILHG A e 4, FRELRE oS Mt E, B
EH Y I Nl B ER O E R4, NPO AL T v 7 AGE 7my = 7 b
OMHERE CHEFRAOMINE e, fh, 22 ICRRERL S ot K
HIF72 & I BRI OB DBk, NPO EATTRT v 7 AGE 7uv 27 FO¥R—%—
DERICIE, EERLOER DAL LT AMICDE o CIIRENEZEE L. BfALT
AR N =T DORFICMA T2 %, JERTT, T ZICRL, HERICHEHH 2L T,

BT OMAAKZ I U & 2 mintatlat OBk, ENZHFFEhAFeE AR R - fdhk -
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Differences in frailty prevalence between evaluating methods in 1,379
community-dwelling older adults —Kyoto-KAMEOKA study —

Tsukasa YOSHIDA V' ', Misaka KIMURA ®, Yuya WATANABE *' | Motoko MIYAKE ¥
Keiichi YOKOYAMA *’ ', Yasuko YOSHINAKA °', Naoyuki EBINE *, Takeshi KIKUTANI
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Abstract

Frailty is a stage before disability requiring long-term care. Intervention with exercise, nutritional support, oral
care, and psychosocial programs is expected to reverse frailty and reduce a risk of disability. The aim of this study
was to examine the prevalence of frailty in community-dwelling elderly people using different frailty screening
methods and different processing methods for missing values. A total of 1,379 community-dwelling elderly people
aged 65 years and older who were not certified to need long-term care or support participated in physical function
measurements (PFM) from March to April 2012 in Kameoka, Kyoto, Japan. Prior to PFM, they had answered a
questionnaire called the Living Area Needs Assessment (LANA) between July to August 2011. Five variables from
the LANA questionnaire (weight loss, slowness, forgetfulness, exhaustion, and walking frequency) and two variables
from PFM (grip strength and gait speed) were used as frail indexes. Frailty was rated using criteria A consisting
of the LANA indexes alone or criteria B consisting of 3 LANA indexes and 2 indexes from PFM. Missing values
were handled in 3 different ways: treated as in criteria (condition a) , treated as not (condition b) , or excluding
the subjects with missing values by the list-wise method (condition c, 856 subjects without missing values) . Frailty
was assessed by combinations of the 2 sets of criteria (A, B) and 3 ways of handling missing values (a, b, ¢). A
person was judged to be frail when 3 or more variables were met in the criteria. The prevalence of frailty was 24.1%
by method Aa, 104% by Ab, 11.6% by Ac, 13.9% by Ba, 58% by Bb, and 59% by Bc. The prevalence of frailty by
methods Ab, Ac, and Ba were nearly in agreement with those in previous literature. The prevalence of frailty was
high when criteria A consisting of LANA indexes alone were applied and when missing values were treated as in
the criteria than treated as not. Sex differences were observed when criteria B including PFM indexes were applied.
This information is useful for local governments to formulate disability prevention policies and to evaluate the
appropriate use of criteria for frailty screening.

Key words : Community-dwelling elderly, Frailty, Screening, Physical function, Care prevention

52



RS
g519%1%  9-18, 2017

1

2

3

4

5

6

7

8

9

10

N>

—

NG

N

N

NS

N

-

N

=

R W T T e AR AL AR

Senior citizen's welfare section, Kameoka city government, Kyoto, Japan

T621-8501  HURBIT R B T ZE M BT 4 17 i

8, Yasu-machi Nonogami, Kameoka city, Kyoto, Japan

0771-25-5127

E-mail tsukasaZ2nd@gmail.com

TURR L R R b LR 784t

Graduate School of Science and Technology, Kyoto Institute of Technology, Kyoto, Japan
SRR Bl R A R [ g o

Faculty of Health and Medical Sciences, Kyoto Gakuen University, Kyoto, Japan

[AIREAL KA R — e BERL5

Faculty of Health and Sports Science, Doshisha University, Kyoto, Japan

TUARAE B R AR R o

Faculty of Economics and Business Administration, Kyoto Gakuen University, Kyoto, Japan
NPO#EAILRT v 7AGEZ OV = 7 b

Non-Profit Organization Genki-up AGE Project Inc., Kyoto, Japan

H AR AR Be 2k ki 2= 7 Rt

Graduate School of Life Dentistry, the Nippon Dental University, Tokyo, Japan

Ji B R R I v S DR A F SR e

Graduate School of Biomedical and Health Sciences, Hiroshima University, Hiroshima, Japan
ERATEAEE NI 5 R S

National Institutes of Biomedical Innovation, Health and Nutrition, Tokyo, Japan

FLE R AR B N A FAE 7R

Graduate School of Comprehensive Human Science, University of Tsukuba, Tokyo, Japan

10
53



RS
g519%1%  9-18, 2017

#aE

H AR o & A 113201548 9 A15H #E 7 C3384 K
N, A D 2 EE413267% % BEfm 2 iid L
72V Atk mEEANOOHMIARATRTHSE)S, &
D DIFT5R L OB E kR E N 02805 H R0 Skt
D TH L. TP, NEEZLELTLAOLE
W35 Z LTI T, RhRN % B RAL G O 3T F D5
HHNTWAS, EE LIS T 5 729 12 20004F 12/ E R
FRBIEEDSA & — b L, 200641 RE TR ERE S 27
DI & o TENEE D2 % P A AABEA STz,
Z LT, 20154EDWE? TESIZH#ETFHOBEEMED
BHEND LI o72b 0D, NEREZORNEZH
ABZEEBEG TR, F020, NETHIZOWT
X, WA DHER DN FEHEDOPH A LAZFNT TR L
TWLZERRDOEND LIk o7z. ZO24EMIT#
DORATHI L LT, BRI L~V T o s tatl itk o
VRRPFMET HEE T — & OFBFRECNT, WIS
BARDLN TS,
ANVATAE—Y 3 2BV TIE, BEZRE) A
BERNBUIZFECNAZTINA VAT T TUu—F Lk,
WIS ER A EREEZTHIRE2L—2a 0T
O—F23% ), ZNEFN—R—EIFRET L. HIHH
EWiT HMNETFHICBW TR, BICE# S HOEH
MTELHER, MBI AHERREZ 2T CENEI R 5
TW2ETIERL, TOFHIKEICH L [HILEPSKT
LoodH2H |\ LTCERT LI ENEETHL LE
ZHNTWA, b MR LT L 5 IR 2 e
OFFANL, MEE D AHEREOK T2 AT 5. 2
i, —BICEERASINLIHLTHLH, HEAE
FEERFSII20144E1, BEE [7 LAV (frailty) | &
WD, [BUEMETLODOH2H | #7 LAV EIERE
WY AT— M AV NEERLZY. TLANVIIEERGR
BHROAZ ST, HEW0 - HHNLEEET L2507
BMaETHBEELTWEY, 7L A VOFEER I railty
cyclelZ Lo TRENTH DY, a7 rhgs
L7-B R Eess & b1, MiE -2, RatkaE
BEE - 19 O EOMEH - K2 BEIC Lo TH 7
LA NVHSESAICSET 2 ET VAR EN TS, 7L
ANV B A FEREEANIARU I H#EITT 2 DTl R <,
WM AL o T7 LA VIREED S e+ 5 0] i
PRENTBEDY Y, frailty cycleDEDIEER % M H ) 5
ZEITRO LN L. FEBIZ, EEREEREEIIL ST
TULANDBTFEHHVIIHESINLE Z EPHESIN T
%7> 8>‘

TLANVOEFRE L THRENZDIX, Fried et alDE
#THDY. Fried et alDEFRIZIE, BHIRELR & 0E

11
54

HE& & D ICEBINARIHRES NS LT b, Fried
O ERBRICHEDICHET 2HEREEOTT7 LA VOHE
L CTwb b D2, Shimada et alOFE VR EIT 5
Y —}T, Yamada&Arai 'V RFHH2 Y 1L, ER
MOKRDEBWRTME > T 7 LA NVEHEL TN 5.
DREONEFHAZ ) == T THLERF v 71
A ML, BRRIC L o TENERERED ) A7 REEE
ZHBLTBOY, 7L A VHEREEIC IG5 BT T
HHZEEEZNE ERXFo7)AMITSICTL
ANVEHFILTWEDEEL L, HMKIZEIL 7L AL
DHEFO—FEE L TN TWA, HlsilcBIF5 7L
AVOEREZILRL, MADY =7y FZPEIZT LS
L, AREAELIFERICEETHS. LeLerrs, 7
LA VHEIZDOWTIE, BREOATERTS, b L<
R E RN Lo THWT 5, R EHESHK—SN
TWRVONFBIRTH S, 7L A IVOHETFEIZOWT
X, E6RAIVET VYV ADERENR-NS.

—77, AEIHEO T, KIBEOFR T HEEL
WL D, B 06, RIEOH DT — 5 %550
SV IS A UL, EETER
B EOHBIIB T, RERRAEDDHLHZDN
BRASPOMEZFZ TWAIRENEL, Zok)%k
TFRANOREARAL R O EE A L 2D, RIBMHIZE
LT, RIBEDOA-727 =51y N e BEER L TR
BEXHET HLEARAE 2, KEMEO/F — 0 h
ORIEME & HEE T B MY & Lok
NEZOZ DN, MetOHEMAEE b O5IrE A% )
L, TOHEITEEL W,

T LA NVDERRIEES TR SN TE ST,
2 CRABEOTY) P 2D W CHERDLE R IRIE, A
EPPi e EMT GRS ELWEEE D L. 22
TARWIEE, 7V AVOHEL, BRMOADHEEE
BB L O 75— 5 2 - HEd:o 2T, KIE
EOHLY vy, PR, FEEE QBN S MISTE H 7
Wi D7 LA NVELELE ENENOHELOFE LIS
ML, KHE T R— M CHATEER 7 L A VHIES
FEERETAZ L L7

Bk

BRI YT 41X, FHFRRTEZ 71—V FET 5,
(95 7Bl & i B & HEHE - WRGES 5 720 O & 2
F— M) ThH5H. RFgeiE, BRAY T4 DX—2Z
FGA Y T—F e H20114E T A6 8 HIZHEM L 72 HF
A EER = — XA (LUF, =— X3R4, B L 1U2012
FI3ADS 4 RICTHADOHIGREER AR & CEM L
7o B EBEREIE X BT AT — 8 w7z, KgE
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AL, AL ER R P E A REEARAE S (FTE
—-371) OEKFEEZITFEML 72,

=— XL, BRTSEHAETEKL, THNOEN
i 3 LL o SrilRE s & B < 65 UL Lo & mn 18,231
MNIZxF LT, 13159 (722%) OERAEG =157, &
MR %7113, BB HX o) b s> Z/E L
721007C, 3 A, EdhE X A ICOlEr 7 e REY
HMABDLELRETINETE 70 7 7 A DO RKGEE %
fTo729% KWfe<Tid, ——XAFEREEDHI b, &
T ENHEEE ST TV RO TR0 B
B T, MABFIEIZIEE o TEM L 72 B EEERENE S
ZINL7213T9NE DR G L L7z, RSREDOERRILT3]
+56i%C, AiiEEESAN, B EHESILA, B &
O, BHET6N, LHIBANTH>72. BAREENES %
BT 2125720, FREICIIEICHET 555 - H
By, FERJTE, BMIEETHL L, EAEROMRE
FiknEEHEAL, FWICLFAELE.

FEFTIE B, =—AWAEL VM, Fis, BXU5EHE
OEM 6 HMT2~3kel LOKERLH Y T L
7o (1T - wez) @ DU, REMA ] DT HERT
B HENBL 2o TELERNTTS (T - v
Z) D UUF, SATHEERT L T 5 4Ho 2 LR liE E
T (Fv - vz DUF, IR [ (2 2 2:8H)
DB RLPENTL ) RIELDLT S (T - nwng):
DUF, B, [Hokcott 3 28E (13130 - 8
4, 5H-82, 3H-HA1H-BE1HEKMH LT,
BOREEE ], 7 — 4 L WiBED (EGRAEOFY),
10madE AT HRE (DT, SATHE) 2 Hw2 B8k
HBATHEEOWE X, Kimura et alDFEY 125> TERE
L7,

T LA NVOHEIX, Yamada&Araid FiEY & —Ehik
ZEL 72 5STHE OEMAMRIZ X aH5E (LT, Afkik) &
Fried et al® /" & —HZ L7 3THH OB & 2
HHOKN T — % OfAEDLFILHE (LT, B#E
#) o2 FLMEIZ L o> THEML .

AFEHEIZ BT 5 Yamada&Arai® FEY X, 1) A&
WA (BHY), 2) FATHEET (Lv), 3) 7+—F

YIHEOEB A B L ELThETS (W), 4)
HHIREE (W), 5) BEFE (13v), o5HHET
HbH. == ZARETIE[3) 7r—F v 7EDER %8
1TEPLELTwE 2] 2EMIEHBIZI) ANTWiRwn
720, ROGEVEMTHD EEZ NS [HUREE GE
1 HARG) ITRA L (WIS N Z L & L72).

Fried et al. ¥ 1&7 L £ V%, shrinking, exhaustion,
weakness, slowness, low activity T %€ & L, £ 4,

REFEY (FEORE-REORE)  REOKRE=

12
55

005, #57 (AIHIZHE TS E TR HED 70 WIKEEAS
BHI3IHULED D), BEFEEHOMT (B4:<383kcal, &
<270kcal), HITHEEOMKT (1674 —b% 6 F72i3
TRULE, BEMHIEXITH), HIIMET (B Bi=
29~32kg, WHE=17~21kg) OH v bF 7EZFHEL T
Mg LTwa®, Kifgeo BH#lL, Friedd 7 L AL
HEZSEIZ, BERMK» S AR L J5E L TRERD
(BV), BUbEE GH1HKG, SEFE (1Tv) o
3WHE, B (WM26kgdi, LMEI8kgHIG) & &
THE (L0m/ski) OENT— AL (Wi
bIEMNEZZL L L), B, rax=7o7Y
TI—=%r77V—7 (AWGS) 2Lz var=7

BWrAEY | BRATHHEEIE, Makizako et ald HAA®
Jv b 7 E R L.

7LV A VBB 2 KBHEOW AL, a) EHhE
95, b) EFERETL, L LTMEL, Aai (EM
MOM, KIBMITZEBET5), Abik (BRKOAR, K
HAEIEIE L & $5), Baih (ERKE K OMAED
, KRIBEIEENET5), BbiE (ERBHKE KT O A
B, KRIBMIFEG LU LETE) OLEHETTLAL
FHELL. T, ARICESIMETEZ VLN
RIBEOWIFFETHB c) VAT A XFETHRNT
b, &L TRIBMEAZMEE L7, Ack (HMEOA, K
HOZRWT—5DH), Belh: (EMMKEEIOMAED
, REOLWT—FOHh), i LIELLZ. T
NOFEMHICBNTE, 3HAD LML GA&E2 714
WV (F @ Frailty), 1~2HHZX4z2 7L 7L A4V (P:
Prefrailty), OJHHGZ%Y % IEF%Y (R : Robust) & L7z,

RFME L TFIOME = FECRAR L7, EOED,
A ZEBEE VI, T LA VDL EDE,
Friedman test$ & "Wilcoxon signed —rank test# fjv»
THH L7, Friedman testil & W B ELREFREO LN
72354 13 Bonferroniih 12 & - THEMREZFL L. &
TOBEEKEITSBE LT,

S
R 12, HHAIZES, RS, REOANGLHE
Zon L7z, HMMS HH o RIEFEA, AFEH A H1135

N (9.8%), HBATHEALTH34N (25%), SHAREEA3]
N (22%), 57 IEHTIN (53%), HAHHEE %384 A
(278%) THhoilz. l7—% 2HATIX, BHH 4N
(1.0%), HATHED 26N (19%) T -7z KIBMEHD
1o Eo#laE, ARi#E1X362%, BHEHEIX368%T
Hotz (F2).

7 LA NVOFHEFIE, Aai T332 (24.1% : H1k146
N, 186N : Hill ks 156 N, HIE#ELTIN),
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#19%1%5  9-18, 2017

AbEETI44 N (104% = BTSN, 69N © 1l & i
BTN, BUIEEHETIN), Baik TI91A (139% : 5
78N, L3N : fi il Sk & o8 N, 1] s %133
N), BbiET80N (58% : BIE36A, A4 N © gl
a3 N, BIIEIESTN) Tho7. A&7
LAIVDESEIX, £°=9059 (p<0.001) THEZZRED
ROHLN, Ab-BafhM i BRI _RTOLHMTT L
A NDFELHRIZENRD Sz (p<0.001) (£3). X
BAED 22 \V865ND 7 L A VDML, AclETL00A
(87% = BESON, ZHESON - B E#SESIN, BRI
WE4LN), B ThIA (59% : B2, 22 ¢

ANEEEION, HUIEEESZN) Thorz. 251
DT LA NDEYEITZ=-131 (p<0.001) THEZZE)
FDHSN (F3).

P X 2 5% 4% O ME T ldBai: & Bbik THERTY
ICHEEZEDPRD SN, Bar THMIEIRAE L F A
< (p=0.003), Bbii THMIER2E { PAME 5 72
(p=0.048). 4E#E I TIlx, Aa- Bapk CHIIE R E O
R PAME L, Ab - BbiE TR E##E @ R 295 <
F: PH»EH»o7 (WFhdp<000l) (£4 -5). &
HOLBWIREOMWEIZ X BHYRIL, AELENRD
SN o 7278, FEE N TIXACE TR E#HE OR

=1 HEHBRZSE - EZH - RIEBOA#K N= 1379
ARLEE | BELXE 2% s XE
@) O (6N AMIT2-3keDAEFLHLHYELI=H A 185 1059 135
AERD (GRS (FLY) % 134 768 9.8
O LRNZHARTHEGRENECGTEREBEVWETHAN A 793 552 34
HITREET (B (FLY) % 57.5  40.0 25
O S5REIDZENBLHEETH A 100 1248 31
FEEARCIE (B L\WA) % 7.3 905 2.2
O O |(CZ2@f)bIFEHRUENT=LSHRELMNTS A 383 923 73
SEFR (GRS (FLY) % 278 669 5.3
O O |BMSDHEE A 195 800 384
BUSHEE G A1 B R % 141 580 278
O |[ERMEN A 206 1159 14
BH (LY Bt <26kg. ZHE<18kg) % 149 840 1.0
O |1OmBEHITEE A 151 1202 26
SATEE (5% :<1.0m/s) % 109 872 1.9

®2 ERETEORIBEHK N= 1379

N=1379 | ARZE(BRHEDA) BEEEREK+AAN)

RIEQEH] A#H 2E(W | A#H EE(%)

0 880 63.8 872 63.2

1 392 28.4 397 28.8

2 79 5.7 100 7.3

3 8 0.6 9 0.7

4 17 1.2 1 0.1

5 3 0.2 0 0.0

xR3 TLAILDOAEEEE
N=1379 (%) N= 865 (%)
Aajk Abjk Bbix Acik Bcik
el 226 ( 164 ) 368 ( 267) 400 ( 29.0) 643 ( 466) | 225 ( 26.0) 396 ( 458)

JLILAIL 821 ( 595) 867 ( 629) 788 ( 57.1)
( 139) 80 ( 5.8)] 100 ( 11.6) 51 ( 59)

LA 332 ( 241) 144 ( 104) 191

656 ( 47.6) | 540 ( 624) 418 ( 483)

Friedman test: x 2=905.9, p<0.001.
Ab-BaZ BRI ZERR< T R T D E 4R : p<0.001
HEHEZREIIBonfferoniiZ TIEILE.

Wilcoxon signed-rank test:
z=-13.1, p<0.001.
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AELF - PAEL, Be CHiliE#HE O RNE L P
MWD - 72 (W Fbp<0001) (E4 - 5).
ZNENOREMOFLLEE O 7 0 AEFHEEEK6 (2
RL7: HERERN4AUTICR2HERD 72720, KIB
IR E 957 0 A EEHR (K6 —A) TIEREAEHz
OfEl, 148, 21MH, 318, 4MELEOSEREIZL, KIE
IS L35 7 0 A EHR (K6 - B) T, %41
¥x 0|, 118 2148 3MELLLo4ERICHERT L
THAZELFERL 72, U RIEBAEELI DDA
FEEF D IR AL TV D Z L HFER S 7z,

2

REFFEI, HsfE Sk CEMRAE AL, Hoh
TREDPL 7 LA NVEHET HARKEL, HHKB LY
ZOHBO BRI ES ORI T =5 026 7 LA V&Y
ETHBRIED 2HEIEZHNT T LA VOHER L.
T2, TUANVOHEICRRIBT— 5 OFELEE LT
ASMECHREN L7 Iz <, RIEfEZ Y A N A XPET
Bt L7225t b BFaC L 72,

BEMMOEE 2L o /RIBHEIL, 22~278%72 -7, H
MIEBBTIE [IEWITVwwz ] O 28FETH S [KE

WA ], TARAT AT, [RIREE D, [ 2957 o 4 31
HI3 KA AH22~98% TH 5 —J7, [HURHHE | o /RIED
218% L R TH o 7o [HOREE ] 1L, BB T
HY, MoER & I L TGRSR E 0o 72 Dh
ZTOMHEEZEZONDL, RIBMHEOWRMETT LA VOF
MBENRELEDLDL IO, ZUEERELSS [HUREH
BB A EM AL T A2 &A%, B ToT LA
WEHH DG % 5T 5 HEO VD Lo d Ltz .
RIBT =1L, TOPFHIZL o THERTKEE
¥ %. Linden®™ i&, 133 H % 5 % % Patient Activation
Measure (PAM : 4% i o fi Fe & B~ o F A P ATl )R
) @, OXRLIBBAGTDRIBOLWREERT =5 1y
FEHWT, I Y5 AICRET AN EIZPAMOGT:
A DL HINEALT A hE LI —Tar iz &
B RIBOMEEAE 2 513 EEFMANE 2 2 W eMEAYE <
Y, BELETF—5ty FOFEMERKEL LThRL L
25%, WA TUABDTEHENLE Uz st L Tn 5.
KWL TIE, BFRED) B3 F0 1134 Eb 1
DU FEORBT—505H Y, RIET—5%2[3%4L7 5]
[IERU L T4 LA 92 olnds] ong
NEBERIRLTORELNAL T ADPE L LR ZGET

x4 FHBEICKADHERIDT LA ILEYEER
JEZER JLILAIL(P) ILAIL(F) RUEEDRBLR
MRl B i B i i =tk x4E  BHEK%E
Aaik 122 104 408 413 146 186 5.76 p>0.05
AbiE 184 184 417 450 75 69 0.98 p>0.05
Bai% 221 ++ 179 —— 377 411 78 - 113 + 11.77 p=0.003
Bbi% 338 + 305 — 302 - 354 + 36 44 6.09 p=0.048
Acit 121 104 283 257 50 50 0.40 p>0.05
Bcik 221 175 204 214 29 22 4.42 p>0.05
Aaik. Abik, Bajk. Bbik: B14676 A Z 14703 A
Acik. Beik: BE454 N ZE411A
+HFEBBELYVEEIMENSL, -(FERBEIYEEABEHS DL
+, —[3p<0.05.
++, ——[p<0.01.
x5 FHMWEICKDERRDRDTLAIVZHEER
JEZE (R FLILAIL(P) ILAIL(F) BEEEI0) di1"a
FEHXS A % ATHA 3] ATHA %8 xHE  AHEk#E
Aajk 182 +++ 44 —— 527 294 155 —— 177 +++ 67.87 p<0.001
Abjk 280 +++ 88 —— 511 —— 356 +++ 73 — 71 ++ 42.30 p<0.001
Bajx 304 +++ 96 —— 502 286 58 —— 133 +++ 115.92 p<0.001
Bbk 452 +++ 191 — 389 - 267 + 23 ——— 57 +++ 58.50 p<0.001
Acik 181 +++ 44 — 361 - 179 + 59 - 41 + 19.70 p<0.001
BciE 302 +++ 94 ——— 280 138 19 — 32 +++ 34.80 p<0.001

Aaik ., Abik. Baik. Bbik: BI#iE#n&864 N REISEIESISA

Acik. Beik BIHAEERE601 A REISEE264A

+HIERELYLEAEN <, -FERELYLEAMBEN DL,

+, —1%p<0.05.
++, ——[%p<0.01.
+++, ———[%p<0.001.

14
57
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R6-A EHEBOZIERO/OAEHER (RIBIZZBET D)
*R6-B EHEBOZIMEHO I/ OAEHER (RIBIZFEXEETS)

N= 1379
Aajk
5% M A% 0 1 2 3 4 5
0 209 +++ | 180 +++ | 11— o——|[ o—1o
m 1 14 ——— [ 232 +++ | 212 +++ | 16— | 0-— 10
é§ 2 3-—— | 31 -—— [ 120 +++ [ 140 +++ | 20 0
3 0 ——- 4-—— | 28 52 +++ | 35 +++ | 7
4 0 ——- 0 ——- 3— | 18+ 26 +++ | 6
5 0 0 0 0 9 3
HIRBEATRELI=0, 0@, 118, 2@, 3@, 418 Ll E(FRERER)
[CHEHLTHENELER(x*=1619.9). N= 1379
Abjk
5% M A% 0 1 2 3 4 5
0 336 +++ | 288 +++ | 19 ——— 0-—— | 0 0
m 1 27 ——— | 208 +++ [ 191 +++ [ 16— | 0 0
gg 2 5——— | 37— | 95+++ [ 72+++ | 5 0
3 0 ——- 3— | 26 25 +++ | 16 0
4 0 0 0 5 5 0
5 0 0 0 0 0 0

HHENTELI=T=6, 0@, 118, 2/, 3{ELL EERERER)
[CEEHLTHIHLIELEM ¥ =1204.4).
+IERBEIVILEAENZL, -IFEBEIYVLEAEN DA

+14p<0.05.
+++, ———[Ep<0.001.

=R/

T LA NVDOFENFIT, AaiET241%, AbiET104%,
BaiET13.9%, BbiET58%72-7z. F7z, RIBME % BAt
L 72AciET11.6%, BeikTh9%72 - 7. AciEidAbiE &
F\FE 4T, BedBbiE & RS0 LHE2Z 572 B
e N— 2L LIZHETIE, RIEOHL7—7 & 0Hh
SBINT DHED L W Rifgeo L S I 5 HHF
SHHHEUTLETLANGHECELHE TH-TH,
VARNT A ZETIEEFHME R LWy SR E LD, FHExS
KEDOSRES DL LIZORW D, NETHR RS
B EOBYTIE, RESCRREDOH LHERALHID
M2 TV AR S W EEZ 5N b 720, KA
fili % &> CREAM L B8] 2 58I D %2 1F 5 2 L SEETH
LEEZLND.

AREIZIZ 7V A NVHEEZHSE L 72Yamada &
Arai 1, HRANOBHIEHE I BT 7L A Vi
125%72 o7z L i LCB Y, RBFZECIE/RIEM % IER%
WM& 5 Abik & RIBIEZ BRI L 72AcETO 7 L A Vi
WMRERKEREI Lol 72120, RfZEDAaEET
BRI 2L, 7LANVEBIENICE LTI RE IR

15
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KTANI—ANEEF CTETLREME AR L TV 5.
BREED L HIHKNTFT—F IR L TT7 LA IVEHE
L T\ 5Shimada et al'” o#ETld, HAANHE &G
FHOU3UR 7 LA NEHEESNT WS, ZOHKEE,
AW OBat: (RIBEIFFHEL LT L) DT LA IVEEYS
FEWh—H L T5, BHNESLSHITT A ML, BHE
HTRIC BV TUHEOBEIZ X AHETETH LD, Th
Wb L T RIBERDGEDNDH D, ZO L) AR
BT EAREBEOKIBOL {1X, OfA FEE) 2
5, QUEZERT S EEERPRADRELREDAL
FYINPTFHENL, OWTNLADRETH 5 &SR
ND. N SY 1%, M 239 A oxt LT H %
ATEICEET 2B O 2T L, TRBOREA LA
NOBRESH LIAEER, WAOH L NIIHAD R A
WHANTHERIDPEEIRETH > 72 ME LT 5. i
AL o THEEZFILL2BME L, ST+ -~ A%
RRBRICHEIET 5 2 L AYC & I EAIEHEfE 2 T [
LT EDNL. MAT, FHADPERTHETE 2WEIE
FHLEL|MAEITHEZEHNEL L, RICHIEEFEML T
b LAl A B A T REME IR RIS, BRI AND
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ANEFETMEMBORIBIZO %D D, #ER ST Ol
TiE, 65iLL E0208%A%# 2% 1 4 MU EL B R ER AN D 5
EHE LTS, EOMEHEORIEICIE, SEE Y
OEEREEY 5 F 2 TCT A M2 EELZ2EREIH 500
bz, T2, KES® X, £ 1 RoETHEZ
5~ 84EMEE L TEML TWw 560 LI E139A D, BHF
B OBRBIRIL E R— 2T A ¥ ORTIOBRERE L,
BB 2 R L 7 TR ISAEER L 2 o 7o BRI LT 4 221K
TEMEHETH o722 L RR L7z, WEIREALR EMS
PO A wERE L CHER R L7720 KBE R o7
Fix, HIEERER L Tk LT RdEEE LA S hE
HiXE»r o752 L. Doz ers, K7 —%
IR L7Z27 LA VHETIR, 2Rl EvEhay—so
RIBITFEBE LTI DB B LT 5.

7 LA NVDFEMET T B, B E T T —
Sffiosl: BEETOAEELZENRD LN, Baik Tl
BHEF LIS ARTIHEZLIL T LA NP D T,
Bb#E CIZ B I L HIC R CTIEELEHN L T LT LA
VB b v R TH o 72, Shimada et al’® D#Ht
HTIEX, B (103%) &0 b (123%) OF»7 L
A IVHEZEIZL <, KIFEIZB WV TBak TR O
MRS NIz, — BB LML) SEIE L,
EEREIZ BV T L ZORRMEIEIkEE T 57207 Y il
HcBU 2B EOBES 7 LA VORI EICHEL
TlEZOND, MEABEIZTCTIVANEHET S
i, 7= 2 BB TERERITH 5 T RelEDS
RSz

7 LA NVDEHRERITKT LAEROTZETIE, §XTD
S chilERE IR L O EDSE R 7. T
FATIEZEY W cBwTh, FERLLBIZT LA VO
YRIFHC o TED, Fine 7 L4 VEEDOBRMEC
RO ML v, AR IR, BIEREICBTLT L
AIWVEGEYEMN]L] ~ 344%E 2 >TEBY, R LD
W IIIRAR T3 A= AN T L A VIREETH % Wl fetEAT
B E N

A Skt & BRBEOFMEEOBR TR, B
XD ARLEFONILALGMBBE SN 2Ok
H1%, Yamada et al'¥ @EFIZL72A o727 LA LH]
EDFED, T8 25D FELY)OHELEERD
RTVHENETHL L ERBET L. NMETFHE, &
NHEREBOBEEZTELRYPBFCLVIBEATEL ZN
X, 7V A VORI, ZORONETIRIZO %A
BAY) ==y T LTOBRENEL, TOBE L HEA
BE, BEEZY)RTWHEMMKIZE S 7 LA VHIEIZ X
DHBICAELZZFETHA ). —FHT, BICHERENME
TLENULEESE R WE )M T A, &L idtEE

16
59

D L) - AT 2R E A EET DA
TiE, BEHED L) ICRBINLRMAEIIBEL I F 2 720)%
FEDS, T OB TR A ).

Friedman test®#fE#, Aa, Ab, Ba, Bb®» ) HAb—
Bafelh # B { LM CTHERZEDVRBO LN, Thb
b, EEICEoT T LA VDOEERIZENDH Y, Ablk
EBalH I TB Y, MoOLMIZELL 7 VA IVHIES
BETHHIEDWPS NI R o7z, ARFEORKSE, AR
EFEE S HE SN <, BEEIMEI RO SN T
WHETH D, LW SRS N, T2, Ak
TIIRIEME 2 IEE4S & L, BIERETIRBMEEZZEYE L
T TFEEDS, AT Y EoF— 5127 LA
WDFGLRETHDL I EHPRENT.

NHIRFEDOFIEME & b 7L A Vid, REAOBE
AW Z TVB AR, ) bIFERICT—E A%
M2 EHEERICE o TRANLHETH L. 7L AV
EAHEARENTB Y Y, @Y a@E itk -sT7

L A WIRRED & OENTTEETH L. 2F ), ZDRE
OWELR T 7O —F BT SN EFHTHL. Dk

A BREENS, KHB IR~ MFECHY O R ERE T
X, CTEBLZTHEETHRINOE T LA VHIET A
koohs, NERBROGIEY T, ZhE TOELIE
EVI) B AN e Y), B E S I ISR H
¥ONETFHY—CERICBTSN, B SHE L FH—
DH—EA%RZITEEIITEESNL. LirL, HIE
G EFE—DT -2 LFEVDD L, EBEIZITNRE
DT L NV Rk 4 IRREDIRREIC L - C, ftfitsh b
R R vt e | A= (0 b (0 = G2 5) sy Al A7 el = =1
A, NETFHFETERT 2RO FELFFEETDH
LHBEIE, KNS EEr A7) —= v LTREAA
NUELZEZE ) ET &L BREMET L-E 2
B @B E e 5000 — VAR MYIRMET 5 2 LA
FFTFFEZIR->TL B,
RMEAERTIE, 2FEOH EREE & KIBEOR NI
EB 45T, TVANVOHERITo 2. O NI
R L2 2H, AR EICE o TRELFEITREL
ZE L7z (58% ~ 24.1%). BRI A L 2 FHAli 77
EBE L HE SRS, RIIT— 7 2k L 72
BWEPHONMI R ERE, ZNENORELYHFEL TV
ZEDHO o KA CEMET D EiE OFF
HERRMWTE L —EANRL D720, £42DHIBERIC
VELNETFHRD ZRCTH 5. HLE DI o8
WIS U727 LA VHIEE & #INT 28, Aifsed—Bh &
ZIIEEWTH 5.
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Abstract

Long-Term Care Insurance System has been introduced to provide appropri-
ate care for the elderly who needs nursing care in Japan. Physical function is
one of most important function for the elderly to live independently. A pre-
vious study had established a Fitness Age Score (FAS) based on a theory for
biomarker of aging. This study clarified whether the FAS could be used to
predict the need for certification of long-term care (CLTC) in independent
elderly people. We included 939 independent, community-dwelling-elderly
(average age, 74.4 years) whose physical function was measured and for whom
the CLTC was tracked for 24 months. The FAS comprised five physical fitness
items: Walking time, grip strength, one-leg standing, vertical jump, and func-
tional reach test. Based on the FAS, we calculated the odds ratio (OR) for the
CLTC. Receiver operating characteristic (ROC) curves and the area under the
curve (AUC) was used for further analysis. We also used the Youden Index
(YI), minimum distance method (MD), and two-graph ROC method (TG) to
calculate cutoff values (CVs) for screening. We divided subjects into the low
and high physical fitness group with CVs. We developed cumulative CLTC
curves using the Kaplan-Meier method. Sixteen people could not be tracked
for the full 24 months. The measurement of FAS was completed for 798
people, of whom 28 became CLTC. The measurement of FAS was not com-
pleted for 125 people, of whom 21 became CLTC. The CLTC OR for people
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with incomplete FAS was 5.553. The AUC was 0.72 (p < 0.001). The CVs for
the FAS were —0.29 for YI (sensitivity, 92.9% and specificity, 40.4%), —1.23 for
MD (57.1% and 73.4%), and —0.81 for TG (60.7% and 60.9%). The cumulative
CLTC curves according to CVs all showed significant differences (p = 0.000 -
0.020). In conclusion, the FAS can be used to predict CLTC.

Keywords

Elderly, Physical Function, Long-Term Care, Screening, Fitness Age Score
(FAS)

1. Introduction

Japan is an aging society in which the proportion of elderly people who are at
least 65 years old has exceeded 25%, and this proportion is expected to increase
in the future. The Long-Term Care Insurance System, which began in 2000, di-
vides certifications of needing support into two levels and certifications of need-
ing long-term care into five levels. As the number of elderly people increases, the
number of people who require long-term care is also increasing. Presently, the
number of people who qualify for certification of long-term care (CLTC: in-
cluding those needing support) has exceeded 6 million [1]. Therefore, early
identification of those at risk of needing long-term care and appropriate inter-
vention to improve health expectancy are important.

Improving physical fitness is a factor of improving healthy expectancy. Pre-
vious researches indicated the relationship between physical fitness and disease
or mortality. Sun Q et al traced 13,535 women who survived to at least 70 years,
and “successful survivor” was defined no history of 10 major chronic diseases or
coronary artery bypass graft surgery and no cognitive impairment, physical im-
pairment, or mental health limitations. The women whose walking pace was
brisk or very brisk (3.0 mph) had 2.68 fold increased odds of successful survi-
vor compared with the women who walked easy pace (<2.0 mph) as reference
[2]. Leong DP et al. conducted longitudinal study with 139,691 men and women
in 4 years, and found that hazard ratio per 5 kg of reduction in grip strength was
1.16 of cardiovascular mortality, 1.17 of non-cardiovascular mortality, 1.07 of
myocardial infarction and 1.09 of stroke [3]. A systematic review and meta-
analysis by Cooper et al suggested that the hazard ratio of mortality comparing
the lowest quarter with the highest quarter was 1.67 in grip strength, and 2.87 in
walking speed [4]. In addition, Kishimoto et al reported that highest tertile of
grip strength had 0.49 of hazard ratio for all-cause mortality compared with
lowest tertile in a 19-year longitudinal study with 2,527 Japanese men and
women [5]. As above, there will be no more doubting that the relationship be-
tween physical fitness and disease or mortality.

Kimura et al [6] established a Fitness Age Score (FAS) as a comprehensive,
objective evaluation of fitness in elderly individuals. The FAS is a battery test
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comprising five items: the 10-m walking test, functional reach test, one-leg
standing with eyes open, vertical jumping, and grip strength. The FAS was de-
veloped using the following stepwise method: 1) a cross-sectional analysis to
identify the magnitude of the association between each variable and chronical
age; 2) a longitudinal analysis to identify the magnitude of true age-related
changes in each variable; and 3) a stability analysis to evaluate the inter-year re-
liability of the annual values for each variable [6]. This stepwise method was de-
veloped by Ingram ef al and has been used to identify biomarkers of aging in
humans [7]. The theoretical based methods can assess the discrepancy between
chronological aging and physical fitness aging within individuals. Interestingly,
grip strength and gait speed were selected as a biomarker of physical fitness ag-
ing, which are included in a definition of Fried frailty phenotype index [8] and
current sarcopenia index [9].

We hypothesized that the FAS would be useful for screening elderly individu-
als who have a higher risk of CLTC. If the FAS was related to the future risk of
CLTGC, it is helpful to develop treatment plans to prevent CLTC. The purpose of
this study was to clarify whether the FAS could be used to predict the need for
CLTC and to design an evaluation method for that prediction.

2. Methods

We analyzed data from the Kyoto-KAMEOKA Study longitudinally, which is a
prospective cohort study aimed at promoting and verifying the prevention of
injuries and of the need for long-term care [10]. We initially evaluated 1,379 in-
dependent elderly people aged at least 65 years who attended physical function
measurement clinics in Kameoka City, Kyoto Prefecture, Japan during March
and April 2012. We excluded 440 people who thereafter participated in an exer-
cise intervention for another research study [11]. The observation period was
between April 2012 and March 2014, and the number of individuals who needed
CLTC (including support needs) was tracked for 939 subjects for 24 months
(average age 74.4 years at baseline).

The FAS [6] comprises 5 items: thel0-m walking test (sec:Xa), functional
reach test (cm:Xb), one-leg standing with eyes open (sec:Xc), vertical jumping
(cm:Xd), and grip strength (kg:Xe); the FAS (Y) was calculated with the follow-

ing formula:
Men :Y = -0.203Xa +0.034Xb + 0.0064Xc + 0.044Xd + 0.046Xe-3.05 (1)
Women : Y =-0.263Xa +0.033Xb +0.0074Xc +0.048Xd +0.079Xe - 2.52 (2)

If all 5 items of the FAS were completed, then the CLTC odds ratio was calcu-
lated.

In order to evaluate the appropriateness of CLTC screening with the FAS, we
developed a receiver operating characteristic curve (ROC curve), calculated the
area under the ROC curve (AUC), and evaluated the precision of the screening
[12].

The cutoff value (CV) for the FAS score was created with 3 methods: 1) the
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Youden Index (YI) [13] [14], which evaluates the value for which “sensitivity - (1
- specificity)” is the highest; 2) a method that evaluates the shortest distance
from the coordinates (false-positive ratio, sensitivity) = (0, 1) to the ROC curve
(the Minimum Distance method [MD]) [15]; and 3) the Two-Graph ROC me-
thod (TG) [16], which determines the value that is at the intersection of the FAS
score-sensitivity curve and the FAS score-specificity curve.

For each CV that was obtained by the 3 methods, we classified subjects as
having high values (high physical fitness group: High Group) or low values (low
physical fitness group: Low Group), and we developed a cumulative CLTC curve
using the Kaplan-Meier method [17]. We analyzed the differences between the
cumulative CLTC curves for the High and Low Groups with the log rank test.
Significance was set at 5% in all cases.

3. Results

Sixteen subjects could not be tracked for 24 months. A total of 798 subjects
completed the FAS, and in 24 months, 28 of them needed CLTC. One hundred
twenty-five subjects could not perform at least one of the five items; thus, they
received no FAS score. Twenty-one subjects needed CLTC. The CLTC odds ratio
for FAS-incomplete versus FAS-complete individuals was 5.553 (95% confidence
interval [CI], 3.04 - 10.14) (Table 1).

The AUC of the ROC curve was 0.72 (95% CI, 0.64 - 0.81; p < 0.001) (Figure
1). The CVs for the FAS were -0.29 (sensitivity, 92.9%; specificity, 40.4%) for the
YI (Figure 1), —1.23 (sensitivity, 57.1%; specificity, 73.4%) for MD (Figure 1),
and —0.81 (sensitivity, 60.7%; specificity, 60.9%) for the TG (Figure 2).

With regard to the cumulative CLTC curves for the Low and High Groups,
the YI in the Low Group was 5.14% and that in the High Group was 0.95%. For
the MD method, the Low Group was 7.17% and the High Group was 2.07%, and
for the TG method, the Low Group was 5.32% and the High Group was 2.28%.
For the cumulative CLTC curves, a significant difference was found between the
two groups for all CVs (p = 0.000 - 0.020) (Figures 3-5).

4. Discussion

The measurement of FAS can be conducted anywhere, such as in a local com-
munity center, as long as there is enough space for a 10-m walking path. We be-

lieve it is a useful method that can be applied to many people, satisfying the re-

Table 1. Subjects’ classifications at the 24-month period.

Independence CLTC Untraceable Total
FAS completed 770 28 13 811
FAS incompleted 104 21 3 128
Total 874 49 16 939

Odds ratio, 5.553 (95% confidence interval: 3.04 - 10.14). FAS completed is the reference group, untraceable
individuals were excluded. FAS: Fitness Age Score. CLTC: Certification of Long-Term Care (including
support needs).
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Figure 1. Receiver operating characteristic curve for the certification of long-term care
(including support needed) with the fitness age score.
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Figure 2. The relationships among sensitivity, specificity, and fitness age score with the
certification of long-term care (including support needs) (two-graph receiver operating
characteristic curves).
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Figure 4. Cumulative certification of long-term care (CLTC) (including support needs)
rate (with a fitness age score cutoff value of —1.20).
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Figure 5. Cumulative certification of long-term care (CLTC) (including support needs)
rate (with a fitness age score cutoff value of —0.81).

quirements of safety, economy, and simplicity. Safety, economy, and the per-
formance environment should be considered when selecting functional mea-
surement items for evaluating elderly people [18]. In addition, since field tests
are often performed on a large number of people, simplicity is preferable.
Therefore, using criteria that are safe and inexpensive and that can be applied in
a simple way anywhere should be a condition for a field test of elderly people.
The FAS meets of all these conditions. Each item has a simple measurement
method, the tester can understand the measurement method after training for a
short time, and the subject being tested can safely perform it according to the in-
structions and support of the tester. The tools required for the measurements are
a stopwatch, a tape measure, and measurement tools for grip strength and ver-
tical jumping. These tools have recently become inexpensive and durable, and

there is no need for a large initial investment or repair expense.
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People in Japan need long-term care for a variety of reasons, including diseas-
es related to lifestyle, such as cerebrovascular disease (30%), and problems of the
locomotor system, such as joint diseases (35%) [19]. Therefore, more than half
of the causes of the need for long-term care are directly related to physical fitness
or physical function.

By using the FAS to score physical fitness data, we found that the precision for
CLTC screening was medium (the AUC for the ROC curve was 0.72). This result
may be because the decision about whether long-term care is necessary is related
to factors such as family structure and the subject’s ties to the local area; that is,
whether the subject’s circumstances were such that appropriate support for re-
duced physical fitness and physical function could be obtained. Since statistically
significant results were obtained with just the FAS alone, the FAS is an appro-
priate screening method for CLTC.

CVs for predicting CLTC were obtained by 3 methods, namely, the Youden
Index (YI), the Minimum Distance method (MD), and Two-Graph ROC me-
thod (TG). The cumulative CLTC curves for the low physical fitness group and
high physical fitness group, divided according to the CVs, were found to differ
significantly for every CV. Therefore, the FAS could sufficiently predict CLTC
within 24 months. The CVs for the three methods have different characteristics:
the YI has high sensitivity, the MD has high specificity, and the CV for the TG
falls between those of the other two methods.

Based on these results, we expect that these methods will be used to select
measures to prevent the need for long-term care according to a person’s actual
situation. Recently, one method has been used to encourage physical activity by
taking advantage of the local environments in which people live [20]. For exam-
ple, in a local area where resources can identify many people at risk of needing
long-term care and in which early intervention can be administered, we believe
that wide screening using a CV based on the YI would be effective.

On the other hand, in an area that has a substantial presence of clinicians with
special knowledge and training facilities but with limited screening experience, a
CV obtained with the MD method would allow clinicians to identify people
whose functions are greatly reduced. Even for the elderly, it is clear that muscle
strength can be reinforced by administering an appropriate program [21] [22],
and it is expected that the effects of preventing the need for long-term care can
be improved by specific interventions.

The CLTC odds ratio was 5.553 for the FAS-incomplete group compared to
the FAS-complete group. Using this result and the CV's for the FAS according to
the three methods, we were able to identify a five-stage evaluation standard for
the FAS. The evaluation standard was as follows: level 1: no FAS score could be
measured because there were items that could not be performed; level 2: FAS is
at most —1.23; level 3: FAS is at most —0.80; level 4: FAS is at most —0.29; and
level 5: the FAS is over —0.29 (Table 2).

This evaluation standard can be broadly interpreted with regard to the
screening results. In order to use the FAS in a practical way clinically, an evalua-

tion standard is necessary. However, in order to create a better evaluation stan-
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Table 2. Evaluation criteria for CLTC risk by FAS.

Evaluation Risk FAS
Level 5 Very mild Above —0.29
Level 4 Mild -0.81 to —0.29
Level 3 Moderate -1.23 to —0.81
Level 2 Severe —-1.23 or less
Level 1 Very severe At least 1 item is impossible

FAS: Fitness Age Score. CLTC: Certification of Long-Term Care (including support needs).
dard, it is necessary to perform more detailed investigations.

Limitations

This study has two limitations. First, a detailed analysis was not performed on
people for whom there were FAS items that could not be evaluated. For example,
it is easy to predict that a large difference exists in physical functions between
people who could perform four of the five items in the FAS and people who
could only perform one item. For this reason, it is necessary to develop a revised
FAS that can produce a score even if there are items in the FAS that cannot be
performed and evaluated.

Second, we did not analyze the levels of CLTC in detail. In this study, all 7 le-
vels of CLTC (including needing support) were handled as one item. Further-
more, subjects who died were excluded from the analysis. There was also no
classification of the causes of CLTC. The events occurred only 10% within 24
months. Therefore, insufficient data were obtained to perform a detailed analysis
of the need for CLTC. By increasing the number of subjects or following them
for a longer period of time, it might be possible to acquire the amount of data

needed for making scientific judgments.

5. Conclusion

The purpose of this research was to clarify whether the FAS could be used to
predict the need for CLTC (including support needs) for elderly people over a
period of 24 months. The FAS can be used to predict the need for a CLTC with
medium precision, and it was possible to calculate three types of screening CVs
with different characteristics. The calculated CVs not only can be used indivi-
dually, but also can be used to provide a five-stage evaluation standard for the
FAS.
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