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Relationships between the Timed 2.4 Meter Walk Test and Physical Function and
Ability to Perform Basic Activities of Daily Living in Frail Elderly Receiving
Home-based Rehabilitation Covered by Japanese Long-term Care Insurance
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ABSTRACT: [Purpose] To evaluate the relationship between the timed 2.4 meter walk result (2.4T) and physical
function and ability to perform basic activities of daily living (BADL) in elderly persons covered by Japanese long-
term care insurance. [Subjects and Methods] Physical functions and BADL of 51 elderly people were investigated.
We evaluated the 2.4T and physical functions such as knee extensor muscle strength (KEMS) and the Modified
Functional Reach Test (M-FRT). The Functional Independence Measure (FIM) was also used to assess BADL.
Spearman's correlation and multiple regression analyses were performed to determine relations between 2.4T and
physical function and FIM scores. [Results] There were significant negative correlations between 2.4T and the
KEMS, M-FRT, and FIM. Multiple regression analysis showed that KEMS and M-FRT were significant and
independent predictors of 2.4T. [Conclusion] 2.4T is associated with physical functions and BADL, confirming the
test’s usefulness as a measure of home-based rehabilitation covered by Japanese long-term care insurance.

Key words: home-based rehabilitation, frail elderly people, functional independence measure
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B A PR - A RIERFZERT OHERHC LU, Feds
E o 65 L EOBEEESBALDICED 286 (Rt
) 1E, 20254E1230.3%, 2040 4RI 36.1%I12ET B &
EbLNTVD. ERLEO LRI, ZAL2OEME
BB R T2 AR 2 RN & LT L T 5 B
HRXRIELX AT ek, MEskEsiEndss L
WFHEINTHE, NS OERE Z(EAENHET
HZBEREDS, MBES s 7 v A7 4 (LT, Mt
rT) THBHD,

WIS 7 O, T E TORE - HiRk TE R
BHEERDVATLANS, HiE - HETEBEEXAD
VAT ANOERE ER T 5. FILUIEy, B
(physical therapist; PT) O F7-5 RO, Wb - i
BPLES - I L T EEZONS. FiH
IUNEYF—3 gy (BN 1L, i - RSB
5 PTOF—EARMIEED 1 D THY, HETEGT
AENEEHREL LA ZDICATR LT —EATH
% 2. HEIE s 7 AMEAE S v, PT 2% ) o
BEIRICBE D B2 IN§ 5 2 A3 FHl s 5. PT I,
M) N DOERR TRl E % 2 2 5 E O R —
EXxRE LT EEROENS.

FMUNOEELZHBO 1 DI, BAESRESOEAR
B H & AEEEED (basic activities of daily living; BADL)
REN AR ET A2 L TH B39, 202w, PTIEE
M) NOERRIZBWT, ZEi#EEE o BADL REJIC
BILR T 2 BB 2 370 L, Z O % MRS T 572
HOEEEEET) RSN EEZ L. KS D
X, BESiEEEE O BADL BB DT & ARATHEE O
IRV BERYEH L EERELTDL. F72, HI5 0
&, BT O EB)HEEE & BADL AEJ) Ot W A
REMLE. ZOMFKE, Timed “up & go” test (LT,
TUG) DREPAE 2 EE, 6 » A%ICFIM O
FREEIVERE I AMET L T B WREMED S W 2 & % 3t
LTWa, INEORTHIEDOFELS, BITRENITE
il O BADL BEJI L BAGRT 5 2 L ARIE ST
Wb, Z070, FENESRE OSITREII ORI, Fh
MUNEZEREL T TR RTH 5.

Lo L, S NOBK, $hbb, ENESEREO
HECTHITRIOFM A 55 2 L IZWEER LS. 22T
Fa DL, TNETITHITRDOFEME LTHY
5T ENLVTUG & 10 m OFEATEEIC & AT HER
WBLT, 10 m AT REFH) PENMESHEOBT
THEM LT Z AL L7z, ZORE, BITHI MR
TE7w, F720%, BYLBEOBFlERTE 2V
Vo 7o B ERIBEER A B IS ERETH - 20 R ED
#E41E, TUG 2579.3%, 10 m ARATHEEEHEIAS 100% T
Holz. ZORRIL, FHEINOERIZBWT, HER

BER OB % 1 S VIRATRED O FF T S BT
HHZEERLTNAD,

Z I THEAIL, 2.4 m OHEEORITH RN 2 W2
BT AN (LUF, 24mBAT7 A M) OICFEH L2, 24m
HITT A ME, Guralnik 5 8 2StE L2 HE THEE
® T B BE % &F i 3 % Short Physical Performance
Battery (LL'F, SPPB) Zf§ 57 A D 1DTHDY,
24m OHEEOSRITIERHZWET ST AMTHD
24m BATT A M, HEEEOBRITEED S IUIHTED
BEZHWTICHETETH 5720, L TORITHE
L L CHELTWwD EEZONL. FEEE 2.4 m AT
7 A FATUG R 10 m ABATHEFHA L 0 b BEIE T HE &
RAWBEERNENI L 2R AITHERELTNDED. 72,
24mBATT A ML, WEMBEHERT S L TEELLL
- EEPOREESIHS LR TWDE Y. ZD0,
24mBATT A M, BEEREORKRIZB W TEH K
TRENTRIEE £ 2 6N 5.

CDXHIZ, 24mBATT A ML, BIFY NOEKET
DIEHAPHGCTELHTRNIEETH L. LA LerS
EEENESIRE LT RE LT, 24mBTT A DO
WL EERERE, BADLBESIOBR, T4bb, 24mbk
17 A N OFRREZ A IEIHEE S T vy, 2.4 m AT
7 A N OBGEDS, BN EE OEB)FERE S BADL g
N KW LIEETH L 2 EPHERINNL, 24m
T7 A MEFH)NOEERTHW 2 Ei I 2 5 &
e

Z 2 TARIGRIE, EBEEEIE D 2.4 m HITT A
b EGEBIERER L UV BADL A8 & O BMRIZOWTH S
NPT AHZERHBE L.

Il ®REAE

1. K5

GAE, P24 1 ARSI 2645 A ToM
M2, AFMBEERAT - a PO HMTPTIZL S5
RIU NZ ML TITo 72 148 BOTEE B #Eming &
L7z, BUY AALR#EL, 4FH 65 DL 2> BENSHAT
AURET, Rk 5 &CTOEBEFET A M & BADL #E
BFANDPE/BTELEZE Lz, TR, Ak
fiE B %49 %, Brunnstrom Recovery Stage VLT O
XM HE %A %, Mental Status Questionnaire?) D%
BHEFOLLLIFI0THIHEE Lz, mERE L,
148 4vh, MR G- L7z S1 Ak o7z

2. HiE

WEHEBE X, 24mBIT7 A b EEEFRET X B,
FIM & L 7.

2.4 m#AATT A M, Guralnik 5 8 O 2 # CTHE
MES N7z, MWRERHEOBEDOBEN I e WERICER % iE
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X A= A4 ET=NIFTAICHIENSZ24m D
BATEE L 0.6 m DL L oOFfEk & # 4 L 72, L, A
F—F A YOFAICEREINT, T—VITA Dk
HOMMIGRE LT, BB, BITHERET 5%, W
TR7u—1) 7 ERCED IS WHEORE L.
B BB EHOHNZ L o THlo 2 B REMEAD
HHEDFIZHITIRZRET 5 Z L IXWRE R Y L
2o WREIL, AT —FIA4 v EICWEERIZIRRET
b, BEOSAI VIS THEITERGL, 24m%ED
T—FA4 v TaublbE Db %L Pl 4 &k
7o WEE, WHREDVHETEMG LIRE,S, WHRE
DELLP—FHORIEEENPT—VIA V22D FET
OFFERE (B) 2A by 7o+ vy FTMELE. 72
M EE BT ERERTO 2 L T2RFOEBEIN
oo WESTOMEOKRIE, TWObHFENTWLEET

BNTL2ZEw] L) fRE, RESTOHEOEIL,

[FRIX 7 WREE T, HELZITRE (S nTLL 723w &
W TEREAT o 72, ZEELRMIIC BT 5 H W ORIEE
% 2.4 m B EARITIRH, 2.4 m AT & L CHRA
L7z,

XFRE OBEEEREIL, TR I OIBE TH 5 55 RPEHE
) (DY, MR &, N7 v Aneho
{812 T & % Modified-Functional Reach Test (2L T,
M-FRT) 10 % FClE L 72,

MR 711E, 7 =~ 113 ® Hand Held Dynamometer
(32—% A F-1) #HCHlELZ. WEFEZE I
BES Wt L-EER~V PRV L
7o RHREIL HECHABTFL L IRy F T
LY, IR 900 & 72 ZIRFEICTERZ THERI A, M
Tix, BTy FOLHE TRE )L FCTREEL, 3
BHTEL 72 REMEIES L) ITHREIHOR
L7z, EIE WM %& 2 |9 0% L, & M5E DR AE
(kgf) #1FE (kg) TEL72ME (kgf/kgx100) O
OFHE % BER IO ZEME L THA L.

VAN T v ZADHIE X, Functional Reach Test!? (DL
T, FRT) 0% LTHRES 12 7835 L 72 Modified
Functional Reach Test (LUF M-FRT) % H\Ww/z. HR#E
i, Mg RE R RE (T Y T AR— Ry, LE VR
%) % FRT L [ABROBAL - T TREICH L YTz,
i L7 AROR S 2O RBROR S A6 LTI
fEZY) —FHEE (cm) & L7z 3EOHUEICBITDH&
KoY —F % M-FRT O#lEfl & L THRA L7

FIMP 13, Y4 PT W REFA~DME, £ LT, LE
IS U CEBEOBMEZ MR L THRE SN FIM EE)
HH BHEHHOAEHZER L.

ETOREE, MY NEZELE T2 PTICL Y HRE

ODEETEBL. 24mBITT A b EEERRERAIL,

FEUNZEIEL T2 HUWIZHEK S, FIM & &
EXANOHEEFEHINES v 7 30 REFFEO A F R

WCEDSWTERE L.

EToOWE BB, i) OB EERRERO—B
ELTERLE. RIEEALVY P FEEICES XM
LET L. WHMERE LT, Frld, HEIcL
T, MUY NOHARE F— 7 OFEMFIHE, #L T,
T =8 R ARTLEIIEAPHEIN LW -ODORLE L
L CHREMLEAMZ H5N5 2 EICET 28217 72,
ESH, NREFBCIEELAFAEZE-ETERL
7.

MEtBTIE, FTHARBIT2ITo7%. 24mBITT
A M OREGE (2.4 m BESRITRM & 2.4 m RERATRR)
EWER, SEEE, BT, M-FRT, FIM OHIBIBIFRIZ,
AT~ v ONEMAHBREE VTR L. iz, %
BRMEATICE D, EEREEE 2.4 m BRATT A b OBFR
BN, 24mBATT A b & FIM OB 2 HET L 72,
EEIHERE L 24 m BT A N OBROBENICIE, EEZE
Bx 24mBATT A O, MIERE 24 m BT T
A N O LA B E R 7B RE & 3 4 E AR
AT (R - SR ERBEERE L2AT Yy 74 X))
Wz 24mBITT A ORGSR E FIM OBIfROMET
12, fEEZEx FIM, My ZH%E 24mBAT7 A MO
Bt e R, SERE T AEBFRSNT GREFEAE) EH
Wi, B, ERBSITOERICHD, EROIEHME
EEERGHOME L EET 2L ENH L. T, EHA
SR AT 2 EEHBOEREZ >y a4 )V 7
EIWCTHERE L7z, B TR S -2 80L& R
TRBERZ TV, EREDSTER S N sl oz
BaEBATICH W RIS, ZEREGHEOMELZEL
TR OMBEERE © TV v OREFMBERE % v
T L, MR 08UEMW L2 2BRIVEREDA
MAER L7, @ToRHEEIKAHY 7 b7 o7
IBM SPSS Statistics 22 = ffif L, #EaM=AAH ZKEIL
5% & L7,

n. #% 2

WREO—IRBIEE 24m BT 7 A+, EEHEGE,
FIM OHIER R % R 1 IR L7z, JREOFIEERIE,
8lA TH o7z, MREDMRNL, Hikd20 4, Kk
M3 HTHorz, ENEEONTIE, BEXEL-20
24% (47.0%), EH#EL-2H16% 314%), o
HE3-5H 11 % 21.6%) THotz. E7-HEBONRIL,
FREEEN 294 (56.9%), MEHEED 8% (15.7%),
MR BEERATS % (9.8%), MEHEED S % (9.8%),
ZFoMA 4% (71.9%) ThHorz. HEAEHILES »
7 OWNFRIE, T2 I8 13% (255%), T 7 AN
36 %4 (70.6%), 77 B&H» 2% (3.9%) THore.
ZIEBIBREE T A D OEISMEIE, B8 26.7, M-FRT
2322.4, 2.4 mBEARITRMI2Y5.8, 2.4 m i dARATIRE ]
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1 WHREOHH
s O] 81.4 + 6.4
HH % (%)]

UL 20 (39.2)
L 31 (60.8)
& [em] 152.3 = 10.5
hE  [kel 50.5 = 10.3
Body Mass Index [kg/m?2] 21.7 £ 3.4

ZEhEE (7 (%]
IR 1,2 24 (47)
A2 16 (31.4)
YA 3-5 11 (21.6)
FEE (& (%]
B B HTE 29 (56.9)
AR 8 (15.7)
i o 5 ER 5(9.8)
-6 B 2 o SR 5(9.8)
Z oAt 4(7.9)
BELANOHFEEFHNES ¥ 7 (4 (%)]
/AN 13 (25.5)
57 A 36 (70.6)
57 B 2 (3.9
SERVEBEMERT  [kef/kg X 100] POl (55 1 U545 3 U4Hr 8% 26.1 (20.6-31.4)
Modified-Functional Reach [cm] 224 + 6.1
2.4 mEFEAITRE [B] PguE (55 1 UAAIE5E 3 A i) 49 (4.1-6.8)
2.4 m R AEAATRE [RP] PO (55 1 USRI 3 IUAAr g 3.5 (2.7-5.0)
Functional Independence Measure [ 1] 75.0 £ 9.9

Ml - BAEE - ERE - BEZAOHILET ¥ 71K

(%) ZFRLL, TOMOELKITTIYMHE + ik

REZL. 72720, FREBEMEG), 2.4 m PERATRH, 2.4 m RERATERIHRMEZ KL L2

£2 2.4m BT ORGE & — BB IE, AR EE OB R AR

2.4 m BH TR 2.4 m SR AT IR R

PR [ =0 ik =1]

i (%]

& [cm]

HiE  [kel

Body Mass Index [kg/m?]
FERMEBER T [kef/kg x 100]
Modified-Functional Reach Test [cm]
Functional Independence Measure [ ]

= 0.03 0.11
= 0.05 = 0.07
= 0.07 = 0.10
- 0.04 - 0.17
0.01 - 0.12
— 0.55% — 0.55%
- 0.39*% — 0.49*
- 0.59* — 0.66*

*p<0.01, Wi 1 AT~ > ONEM S EL.

41 THolz. FIM OFHHEIZ 750 TH o7z,

2.4 mBERATHE, 250N, 2.4 m RHRATHE
& — B, EEIEEAE, FIM QMBI OO R%2 £ 2
VR L7z 2.4 m B ARATHRIE & O BRI, BN
AT —0.55, M-FRT #*—0.39, FIM*—0.59 TH ) & D
ABIBIAR DT S N7z, 2.4 m R BATIER & DM B4R
¥, B4 -0.55, M-FRT 25 -0.49, FIM 7% —0.66
Th ) BOFHEBRIFED S

BRI OERIZH720), ZBEROERMELHELRT S
TOWZER LY Y Oy 4 V7 BEDRKREE 3 IR
L7z BT (p=0.04), 2.4 m @ HRITHERM (p<0.01),
2.4 m AT (p<0.01) OIEHMESFEI S 7z,
IO OB R LR, BT (p=0.63),
24 m il E AT (p=0.24), 2.4 m f&x & & 1T [
(p=0.13) OWVWFTNOEEKIZBWTH ERMEIFEZRE SN
720 I, MR E GRS, RSN, BHARRT CHEEZ
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b A E AR DERO b N B OB T O %
FAIRL7:, MUBITET VICHERASNSE Z Eidhw
24m BEAITHME 24 m ESITEHER OB 2 K &,
0.8 U EOMBREIIEED ST (F4), ZEILGEHED
R 22\ &R L 72 B CE BT 2 Fh6 L 72,

2.4 mBEAITRE 2R EK L L2 ERFSH (£
T L, 24m i HERATIEI 2 AL L-EE
SR it (BEFV2) ORERIZOWT, HEEERERARE &
WERRE D 5% EHX M2 £S5 IZR L2 wiho
EFVIZBWTDH, BT -FRT 1, 24 m H1T7 A
MORGEE AEICEBRT AERE LT S HHE
FEFEE AREREIL, BTV 125036, EFIL 28
0.44 TH o7z

2.4 m EFEAATRE 2 A Z$ & LB RYRST (B
TN &, 2.4 m R HARATREM 2 AT B H i L - E
SR (BEFN2) ORERIZOWT, EEEREIRFRH &
RIEFRED 5% BERE 2R 6 IR L. wiho
ETNIIBWTH, 24mBITT A bOBHEIL FIM &4
BICHBRTAERE LT SN, BHEREFAR
EREIL, TNV 157030, EFNV2H038 THo7o.

Iv. & %

AR T, BRI ERE OBITHES) & FFH T 2
RIEL L C24mBfT7 A MIZEFHL, 24mBA77 A
b &EEIERE, FIM OBIRIZ DWW TIRGET L 72,
JEMURAG ) & M-FRT &, 24mBAT7 A P OB LA

ZORER,

Cla@mBELTwh REFZRICBWTYH, BEEMAT,
HHWIC, SEEMITICBVT, 24mBITT A MO
MRS, M-FRT ORMIZI1345 % BRDED 5
i, Guralnik 58 OFHEZ LR T LHERE o7 H
WAAEESRE P T, FICAEEREST LBl
EEICBVTY, TR EIM/NT v 2A6EHIZ24m
BATT A b E R 2 EIIERETH L L EZ LN
Guralnik 5 ® 235 L7z 2.4 m #5177 2 b DI,
FHBFTICB W THTHERHZHET 2 HETH 5.
L LARBFZEIE, @EBITIOMA, mERTICBI 545
TATERIICOWCHHEEL, Fho & EBHE L O
fRIZOWTHRET L7z, 2 OFEE, 2.4 m ol %
MBREKE L2EFTNVOJN, 2.4 m B AITRE % 6t
BEKELET VLY S PERIIE L, HEELR
HCHotz, FEATIE, BEHRITLY DB BAT
N — v OFIBDPEEL L, TSN RERIZE S
HK %2 iz, REDORITRET O A FE
ENTWLEHEETEDL D, FESITLY D REBRAT
DIV RE OHATHETT 19 R8T » AFET) 20 & OBE1R
BT & E S LTI, AR ORISR & SR
LTWa, BIFSETHWHRESRITIZL 2 24 m HIT7
A M, EESITTHET S 24m BITT A ML) ESN
A OEEIHERE & BRI <, B NORRIRTH
FAMEDREEEZ SN,

24mFBATT A N OPEEIEFIM & FEICBEBLTW

TSR LTV, F72 24m AT A Mok &3 EREOBIEORR
FIM EHRICHRL T BEoZ ehn, 24mk p i
ﬁ%zb@,E?Eﬁ%%%%@@@%%kBAmﬁﬁ W[5 027
% W 5 BRATRIIIEETH L L EZ L. SRPERMER T [kefikg X 100] 0.04
T H I &SN T v AR, EiE OBRITEE Modified-Functional Reach Test [cm] 0.63
T3 R, BATHRIME T O & LCTHE L iz 161D & 2.4 m WHEBATRR  [(F)] <0.01
FIRT 5 Z & 2VEATHIZE T ST\ 5. Guralnik 2.4 m R HEATRR [FP) <0.01
5913, 2.4 m lBERTERAT S FASYEES (1=0.48) Functional Independence Measure [ ] 0.06
&y T AR (1=039) CAHBIBIMRE A TS oL vy Eo v g v RGE.
=4 ZHEEOMHBEER
@® @ ©) @ ® ®

OB [ =0 ik =1]

@4 ] 0.13

@R MMMERT)  [kef/kg x 100] 0.04 0.14

@ Modified-Functional Reach Test [cm] -0.24 -0.25 0.24

® 2.4 m #HEAATIREH] -0.04 -0.12 ~0.57* ~0.39%

(© 2.4 m FAAFTRERH 0.10 -0.14 ~0.55*% ~0.50% 0.90*

(@ Functional Independence Measure [ /] 0.03 0.17 0.43* 0.42%* -0.57* —0.63*

*p<0.01, AT ¥ TV v OREEMBIREL,
THRBEB 2 AT ORI RIS

SERVEMARR ) - 2.4 m B ARATHR - 2.4 m AR AT e B 13 H XT3
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£5 24m BT A NORRICEER S 2 5 RT O

EFIV EFIN2

R 95% EHEX LR ARRE 95% EHEKX

A -0.12 -0.01 ~ 0.003 -0.19 -0.01 ~ 0.001
PR (B =0, &M =1] -0.09 -0.12 ~ 0.05 0.03 -0.07 ~ 0.09
SRR R T —0.47%* -0.99 ~-0.32 —0.42%% -0.92 ~-0.28
M-FRT —0.33* -0.02 ~-0.002 —0.44%* -0.02 ~-0.01
E HH B 2R 3 A B AR R 0.36 0.44

*p<0.05, p<0.01, M-FRT: Modified-Functional Reach Test, €7V 1 : SRS EEATER - e - SR VEIE MRS
77+ M-FRT, GEEZHDS 2.4 mlEHATRR, €70V 2 @ BB EAYER] - 4 - SRMERER T - M-FRT,
TEBZERLAS 2.4 m e AR ATIRRY.

% 6 Functional Independence Measure D75 Bl 2 % 5.2 % [HT O

TT7I1 ETIV2
FEEREEREL  95% (EHHIX M FUERERREL  95% RHHIXH
4 i 0.11 -0.21 ~0.54 0.08 -0.24 ~ 0.47
PR [ =0, Zik=1] —-0.01 -5.0~47 0.09 -29~63
24m BT T A b —0.56* —-444~-178 — 0.63* —47.1 ~—-22.1

E HH R 2R 3 A B AR R 0.30 0.38

*p<0.01, €7V 1 @ MBS - 85 - 2.4 m WESRITRE, (E082 %07 Functional Independence Measure
O, BTV 2 MALEHAHER - A - 2.4 m SANTIER], HEE 2 %2 Functional Independence Measure

DA

7. BADL O#EiE1X, BEREE, =, ML 7% REDFDOMOBEROFFM A AT A ULEND L L EZ
CHENORA LG CTHbNG. CHSOEE*BEY. 5

LCAT) 720121E, BENZLZEICBEIT % 505540
RCTHDH. BATRNDMETIIUL, HENOBE), ZL
T, BEETITHN 5 BADL OFEBI{EICME DB R
NHEPLEE 2L PN EINL. 20 L) RBEHEY
5, 24mBATT A M ORGEE FIM ORI A 5 7% BIfR)T
HoOLNIzEEZT.

L2 L, 24m #4772 b ORGEE FIM OBFRIZHR L
THWEIFSE 2%V, FIM 20EAE, 2.4 m BHEHAT
Wi & SV L LR BRI BT 5 B HEE R
APTERENL 0.30 TH Y, 2.4 m AT & 7%
BELZETNIIBWTHREREA 038 I o 72,
CORERIE, 24 m BT A N ORI CHEEEANE
FlE O FIM O i AT E 2 EE62053 05 4
THY, FITRIUNOERKA BADL IZG L Tw3
HEVW6~TEZ EOTWHILERLTWS, BN
i #® O BADL B 2 BATRNIZIT THMT 52 LD
RAAZMRS D LEHMLTBY, AR EHEOLHEMENE
KNAxERT2LEETEHL %, 72, BADL®
FATRMEZRET A FIMIZBWT, HERBEOEVWD
FIM ORIl 8 % KT T REEDSH 5. BB i
G O BADL BB/ 2 BIB T 5 720121%, 24 m BT T
A NORE ST, MREOLHAAEHER S HBRIEE

RIFFEDORRA % LUFIRT. RIFZEIE, B S 2 72 i
ERBLMRMEETET 2H, FLC, FRAEESE
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