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* Changes in Walking Speed and Their Relation to Walking Parameters

during Use of a Walking Assistive Robot in Gait Exercise of Hemiplegic
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MM L OB 2 5T L, BIT7 ¥R M X 28478
FIZB T TR OREO BEREFE I & 0 478 E 02 LI
HEWHPETL0Hh, O LX) RRT-29547 3 EDZEIC
M 20»ZHLNCTLZE2HNE L,

MR LVFHE

1. T A ~
AWFFEDTHA LIEFEHN T — A ) =AW e L
720

2. g

gt FEAEHE:E (Physical Therapist : LT, PT)
2HDHATT VA OFEH 2, BEH Y N ) T —
¥oa YIRBUC AR O BB R R E IR LT, AR AT
T YA MM L C 2B OBITHE &1 e (L
T, BATT YA NS R THERIICIE R LT
W3 (F1)o BHIT7 ¥ A MBI~ OBNAAEL, 5k
iYW e sz MEH Y AEY F— g
FRBRIC A B QA R, 2) & E{RZ 51
%, 3) BATT VA M EEELIZKETHZ 2T
TEERATATIRE, 4) BATT VA b &G L 028 m/s BL
LR THATIRED>D 75 DL Lol Fe AT AT RE, 5)
BATT ¥ A MEH ORKHEHSHWEE L 7 B &5 A BHEN %
vV, ELTWd, BrALEREE, 1) R—A X =S — %
HLTWD, 2) BIT7 VA MERMBEL T A2 L
WCHEIEONZY, L LTWwh,

IFRFEME 2 72 L 2016 4F10 H 4 5 20204FE-12 H o {11
WHBATT VA PBBAICSIML7210940 9 B, BEER
RO XY BATHE % 2 BB T & L d o
7oF, BITRHO 7T — & BRI LT A, #igeE HIY
LT =7 ORMICHEEZMG SN d o728 % Bt
L7-85% % RIFEDM R & LT, HBAEBITHH L7,
WROBERBENZRR T, BHERL O EITT A b
fERBMGH (LLT, FMH) oFksa, MM, Fin
R, &R, KE FBE»SBITT VA MEARGE T
O, FRELF B Brunnstrom recovery stage (LLF, Br.
stage), RS, BT RFOSRTHIBE & T
H.Afi ] A i, Functional Ambulation Categories (UL F,
FAC) ZHliih L7z EREREEL, &L, BE hEE,
EHE - B4Ry TR L7,

RIFFRIEAN Y FEFZEF L, 2020 4F EEAR T 7
iz - AR E R v & — M EE T H R O KGR Z 4TIt
L7z (WFZeat i 5 142002341) o SPRE A 513 HHE R
WL BFEEZSE MAERE & HERIIHREICER
L, #ATRREALICZ DA EREL 72, &
B, BWGEICH -0 a8k, MARRRAERRIE RV,

K1 477 ¥R R LT

K1 OROEREN RIT7 2 2 MEAIFAG HEE D)

Ai[Ed TR 55 44 A %€ 30 %

JRRALA FF R A5 % 72 P RRIE 40 %4

AER? 560 (21-78) (i)

el B¥s6% w294

g R 164.9=79 (cm)

i 621+111 (kg)

FEHE D O B B Ah 103.0 (33-171) (H)

o

1 Br. stage 104 1V4ds V2% V2

R 1L 29% WRE21% PSS
W - P27 4

AT R O HY59% RL26%

W RO HHers HL18%

FAC 3 3% 4 324 5 18%

O el (M), P : SRl R g

Br. stage: Brunnstrom recovery stage, FAC: Functional Ambulation

Categories.
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1) AATERM

BATEHINE, AT 7 ¥ A M X BT o fga 1.8
B, BIEH, #TH, RT1HZEO4MIT -2 BGH
WBRATT7 VA MZ X B HBATHE OWERT, # T HZETT
YA M BBATHIE O TIERITAT o 720 FHINERT
TYAMREZE LI LTIV % LOBRETHET
L, 10 m2ARA7 T BRI & e B B0 il 0 Je £y BE 0 08 2
‘S 7Ly b (M2) 1Risk L 7ze 10 m A 47 HT 2 I
&, FHEEN OS50 m H BRI 57210 m Ol
SE X R T R 2 AR 7 7L MIZRLER L7z,

AT EE L 10 mAATAT R 2 VTR L 72, ok
Wi, AR, o AT OB A R, Tk A T T P A IR R
&, IR v — TR OB X 12D W TR S R
F 7Ly MIFEREINLETF—F 2 Wi 7 —F7 D%
FIIK2IIRT,

2) BATT VA P OERE
BATT VA N ORLBER AR by s oF%EE, BT
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T YA NEREYOPT 28050 E L2 BT 5 &
LB, By 7Ly MEEICERENS PV T
L& bV 2 3o e o 1 B 505 ekt i A B2 3 B2 D U T % B 1R
L, R & JERREAN 31 O kT Btk 25 A3 5 1 &
WZREE L7 B8R0 bV 7 13130 Nm 2 540 Nm F T
OINMANATHRENWRETH 525, BB TIHEO5Nm T
EDOMVIEREE LTe PV EREZ2EMOBIFE D
BEICEDLETER L. KSIERORITT VA M
GHO MV Z L E, NIV B0 o %R i £

E2 fHEs 7Ly M
Honda 477 Y A bR — 2 R—=IU M55 H.

DWHEBIRT B0 SEFITA0 B, HHHRREE, T
i Br. stage IVCTH 0, HAT7 2 A b bv 2345 )E il
30Nm, Fif{£2.0Nm, ZJE15 Nm, 70 3.0 Nm 2
e L7z
3) HATIHE

WATT A MK BHBATHE L, AR & of R
MHEDTIHDZ D 20401, 281 (428-1011]) 17w,
C OWIBNIZ Y S N BRI RO 9 B 1AL % 8
7 YA MO[MAICH T, 5R D DAL EE OB
AT o 7z WATHIBY BB X OV T B B ol Il
DEATHE LRk L Lize HBATT7 VA bR L7 AT
ME R OREIL, EFPSEEND LEOARLIN (257
VL), AL F 723 AL T o 720 1 dH 72 ) O %BAT
PBEITAER] & LSRR 225, AT R — L 720
4) fAT

* 5% % T B Br. stage IIL IV, VB & O'VID 3B 451
TGN L 720 T XTOFHIR RIS ERE oM E & LT
Shapiro-Wilk #i % & 17>, & DFFFITHED W TLIEDO M
ER BRI 720 BEHENTICIEHETY 7 1 IBM SPSS Sta-
tistics 25.0 8 L 'R & vy, FHRKHEIZ5% & L7z,
(1) "M Br. stage Bl 3HE O B B RE & AT HET) O JLiK

JEDESEFEIZ & D 205D 5 0% 550 L7z
(2) BATT ¥ A M X 2T & Z DRtk O A&1T
AEZEALE O g

WE L 7z4am A7 3 EE X, B Br. stage M2 %R
OFEERD, AR (FG LA SEBHE), HP
(P H»HHTH), % (BRTH»SH#T1:ER)
OBRATHEE R EFEHR L7 SHICHABDOEICZL S
WEER 2D, BRTHREZMLEZHRTRLAZ1IED
2D SATHEEMEEAZFHL, CO1HH 0 R THE

x£2 WES 7Ly MIFERENEF—%

HR R R OBATHIEE & A8 S5, A oI
i FHIIRE O A3 39 i
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ZAbE %, 7 — N~ UHE, Bonferroni D% & M
B B HOTHIL, R L,
(3) HATT ¥ A M & ZBATHE I O 44T H L b
EBATEHIIE H & OB

AT, AR, AR, e BE R R, R B
JE M REREEICOWT, FMGH &# T HOWEHEO D
LA R 02 b % TR Br. stage BNCE M L, AT
Ak TN HOHE OZ bR L DR %, Spearman
D NG BIAREL % FI > THMT L 720

] R

1. 3TEM o BB & TR O Mg

HATT7 VA MEHBHIAH 2BV 5 T Br. stage Jll 0 &
RbERE & BRATRE ) 2 K3 ITR T FHEBr. stagell & - T
AATHIBN B X O TR B OB HE13 2% R 72
W, EHEBEEDORIEE, FACOREEIZEII L7 %
B, 2ABOHRTT A MEFHRIZZ S 0B IITEAL

Lit@%}‘o f:o

F3 BATT VA MEH B H O T Br. stage Bl & R HRE & AATHET)

i Br. stage 11 (1044) IV (44%) VVI (3144) pfi®
R (e L BB SRR EEE - B, £4) 3/2/2/3 13/13/3/15 13/6/3/9 0.75
BITHEOMEH (B0 L, %) 37/7 14/17 <0.01
WEEROMEH (B0 7L, 2) 10/0 42/2 15/16 <0.01
FAC (3/4/5, %) 7/3/0 20/15/9 8/14/9 0.10
a); .
Br. stage: Brunnstrom recovery stage, FAC: Functional Ambulation Categories.
x4 Al H R o R R E R
FJi Br. stage 1387 FaG H #TH 1384
11 0.45 (0.36-0.49) 0.48 (0.45-0.51) 052 (0.47-0.60) 058 (0.54-0.65)
Y (m/s) v 0.54 (0.44-0.65) 057 (0.48-0.73) 0.76 (0.63-0.92) 0.76 (0.60-0.96)
V-VI 0.73 (0.52-0.85) 0.78 (0.64-0.91) 1.00 (0.88-1.14) 1.05 (0.88-1.20)
I 0.32 (0.29-0.36) 0.36 (0.33-0.38) 0.40 (0.35-0.42) 0.42 (0.37-0.43)
HIEY (m) \Y 0.43 (0.36-0.47) 0.42 (0.37-0.50) 0.50 (0.44-0.57) 0.49 (0.45-0.59)
V-VI 0.48 (0.39-0.54) 0.49 (0.44-0.54) 0.54 (0.52-0.62) 0.58 (0.53-0.62)
11 80.7+11.7 81.8+81 845+123 87.0+9.3
#3H® (steps/min) v 781=11.9 80.8+11.0 91.6+14.1 80.9+14.3
V-VI 91.2+14.8 954+139 1065+12.9 108.0+12.9
s Ul (451 P95 RE-HE 3P RE), P : ST R R
Br. stage: Brunnstrom recovery stage.
Br. stage IIl (n=10), Br. stage [V (n=44), Br. stage V-VI (n=31).
*=5 AP H R o R BE E i R A R (B4 )
T Ji Br. stage 1R Bga H T H 1A%
11 10.9+38 13.1+45 12.7+63 14.2+54
SR i @) AY 17.7+63 17.7+63 204+6.7 20.1+69
V-VI 224+6.3 241+6.2 252+6.1 264+56
I 9.2 (86-12.0) 10.3 (8.3-12.2) 13.2 (11.8-17.1) 11.2 (9.6-16.0)
TR0 e 2 ) v 9.2 (7.9-12.6) 10.3 (85-12.3) 132 (9.1-155) 12.3 (79-155)
V-VI 115 (6.9-13.2) 9.7 (6.1-12.6) 149 (115-16.9) 126 (9.2-15.8)
11 272+74 27.0%6.7 28.3+7.8 265+6.6
S BRIl @) v 28.3+7.2 285+6.6 31.8+6.8 30.7+6.6
V-VI 30.9+6.9 30.6=59 325+54 32.0=6.0
I 10.9+5.2 11.7+55 14.6+6.7 132+6.0
TR A @) v 12.2+5.0 12.7+4.6 15.3+6.3 145+55
V-VI 10.1+5.0 11.1+55 16.0+6.1 139+5.1

O PR, D el (55 1 PUSH R4S 3.
Br. stage: Brunnstrom recovery stage.
Br. stage I (n=10), Br. stage IV (n=44), Br. stage V-VI (n=31).
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i Br. stage

1M A

BH AR

T

1%

it

0.69 (0.62-0.79)

0.67 (0.64-0.77)

0.62 (0.59-0.71)

0.63 (0.61-0.69)

JRRHE A0Sl @) IV 0.66 (0.61-0.79) 0.65 (0.62-0.76) 0.61 (0.53-0.67) 0.61 (0.53-0.69)
V-VI 0.57 (0.46-0.65) 0.54 (0.45-0.60) 0.47 (0.41-0.55) 0.45 (0.40-0.53)
il 0.79 (0.74-0.85) 0.76 (0.70-0.81) 0.76 (0.58-0.84) 0.74 (0.71-0.82)
TRRHE ) 2 @) \Y 0.87 (0.76-1.03) 0.85 (0.76-0.96) 0.73 (0.65-0.87) 0.76 (0.65-0.91)
V-VI 0.77 (0.69-0.95) 0.74 (0.66-0.91) 0.67 (0.58-0.74) 0.66 (0.60-0.74)
11 0.41 (0.38-0.47) 0.44 (0.40-0.47) 0.40 (0.38-0.49) 0.40 (0.38-0.46)
I8 0 A ol @) I\Y 0.47 (0.42-0.54) 0.46 (0.42-0.53) 0.42 (0.39-0.49) 0.44 (0.39-0.48)
V-Vl 0.43 (0.39-0.51) 0.42 (0.38-0.48) 0.39 (0.35-0.42) 0.37 (0.34-0.42)
il 1.040.20 1.02+0.17 1.01£0.20 0.97=0.16
e 4 fi 2 ) v 1.07+0.22 1.01+0.19 0.890.20 0.92+0.22
V-VI 0.89+0.19 0.8420.14 0.73+0.11 0.73=0.12
D el (551 D955 SPUSME), D)t T - R (R
Br. stage: Brunnstrom recovery stage.
Br. stage Il (n=10), Br. stage IV (n=44), Br. stage V-VI (n=31).
R7 THBr.stage 1 H &7z ) RATHIEL LR O L
1H & 72 0 BATHEZAL R (m/s)? Friedman #25¢ % WK pfii R
I i 0.006 (0.003-0.011) A T v 0.15
Br. stage Il (n=10) i e 0.005 (0.002-0.008) 0.74 i F A 7% 0.02
1 #% 0.006 (0.004-0.009) A8 FH BT 7% 0.24
A I i 0.005 (0.001-0.011) A48 I T T v <0.01 0.53
Br. stage IV (n=44) I 0.013 (0.007-0.021) <0.01 i FH 8 7% <0.01 0.64
i —0.001 (—0.009-0.010) 15 FH T 7% 0.60 0.29
A I i 0.010 (0.001-0.016) A4 i~ P 0.09 0.55
Br. stage V-VI (n=31) i 0.019 (0.016-0.024) <0.01 A FR A #2 <0.01 0.74
% 0.002 (—0.001-0.010) i I 7% 0.49 0.31

A0 el (451 P 507—45 3 U4

Br. stage: Brunnstrom recovery stage.

2. BATRVIE H R ZAL

T Br. stage Jl #5477 ¥ A MBI, BHGH
#TH, #T1EGORMBRERT K412, AR
A e 8 B 2 28502, IR B M R e ] %2 256 1R ¥
R ZPE > T, WERPEAE DR -, e BA SRR o e £ 2
VRS, R B A R AR IR B R B NS B o 72

3. 1H®»72 0 A7 EE bR O I

T Br. stage I 1 H @ 72 ) BRATHEELZLEOILIKE £
7127”9 Br. stage I Gl Fr & fEH h, A kﬁﬁﬁ
%, HHIEEHZEOVWTRORKIZBWTY,
OB EICH B2 B %D o7z (p=0.74). Br. stage
IV CIIAE A & (p<0.01, r=053), ik & £l
#% (p<001, r=064) ICHEEEZ RO, flHTOHMATH
BEAAL AN L 72 2 & 2R & N7z, Br. stage V-VI Tl
fEH R E EHE (p<0.01,r=0.74) [CHEAEZ RO,

4. TFHBr. stage IO HRATT ¥ A MM b 0 AR AT L

b &ABATEHIE A & OB

FITHH T AT H L bR &R RA R, A
ILEOMBRERT, RITHEEEE & REE bR, &
P2 bRL, Br. stage IIZW I OIEHHEIZ DM %2 72D
%o 720 Br. stage IV CIEHATHIEL L= & & IREAL
w (r=0.82, p<0.01) B X OHFL L (r=0.84, p<0.01)
WA & F2%, Br. stage V-VI Cld T HUE A LE &
*Hl“’?*ﬂ:i (r=053, p<0.01) B & CHRZE LR (r=062,
p<0.01) \CHEEOM M % 8072, IR bw & A HE
{4 [ 13 Br. stage IV D AHEE OB (r=046, p<0.01)
THo72

TN T AT BE AL R & e B S o Ao R A
TALROBRZ R T BRATHEL bR & B B A
1t D B4R X, Br. stage IV T 0D A JFk 541 {1 Jig 1y B2 2541
# (r=059, p<0.01) & FERRMAIAE F B2 LR (=040,
p<0.01) \[CHEEE DM %, FERRF I i B2 b &
(r=0.39, p<0.01) 12553\ HR % 728D 720
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8 o STHEL bR, SEEL bR, SFLLEOMR
AR
I Br. stage fili — -
PN Ay AN LR
I 0.06 (0.02-0.10) 0.52 048
BATHIE LR (m/s)? v 0.15 (0.08-0.26) 0.82** 0.84**
VVI 0.22 (0.19-0.29) 0.53** 0.62**
I 0.04 (0.01-0.06) —0.48
SIS (m)? v 0.05 (0.02-0.09) 0.46™*
VVI 0.09 (0.07-0.11) —0.12
I 27+69
B (steps/min)® I\ 108+87
VVI 11.1+83
O el (451 D954 3T 4ME), D s P + R 2, ¢ Spearman O NEHIBIFREL
** p<0.01
Br. stage: Brunnstrom recovery stage.
Br. stage Ill (n=10), Br. stage IV (n=44), Br. stage V-VI (n=31).
F£9 AR ORATHEEL bR & BRI EE iR A A E O BR
T Br. stage AL R (°) B (m/s) R AR EC)
I —05+45 0.06 (0.02-0.10) 0.44
R, o £ I\ 27447 0.15 (0.08-0.26) 015
VVI 1.1+50 0.22 (0.19-0.29) 0.25
11 43 (2.2-6.0) 0.06 (0.02-0.10) —-0.36
TR g £ g ) v 20 (—1.1-5.2) 0.15 (0.08-0.26) 0.59**
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** p<0.01
Br. stage: Brunnstrom recovery stage.

Br. stage Il (n=10), Br. stage IV (n=44), Br. stage V-VI (n=31).
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T Br. stage WAL R (s) WEELE (ms) MBS
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**p<0.01
Br. stage: Brunnstrom recovery stage.

Br. stage Il (n=10), Br. stage IV (n=44), Br. stage V-VI (n=31).
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(Abstract)

Changes in Walking Speed and Their Relation to Walking Parameters during Use of

a Walking Assistive Robot in Gait Exercise of Hemiplegic Stroke Patients in the Recovery Phase

Atsuko FUKUOUUJI, PT, Akiyoshi HAGIWARA, PT, Yoshiko MATSUBA, PT, MSc
Department of Rehabilitation, Yokohama Brain and Spine Center

Kazumasa NAKANISHI, PT
Department of Rehabilitation, Yokohama Municipal Citizen’s Hospital

Yutaka MAENO, MD

Department of Rehabilitation Medicine, Yokohama Brain and Spine Center

Sumiko YAMAMOTO, PhD

Department of Assistive Technological Science, International University of Health and Welfare Graduate School

Objective: The purpose of this study was to show the change in walking speed and its relation to the change in oth-
er walking parameters in different paretic severities during the use of a walking assistive robot for hemiplegic stroke
patients.

Methods: The participants were 85 patients in the recovery phase who exercised with a walking assistive robot for
2 weeks. Daily changes in walking speed before, during, and after the exercise using a walking assistive robot were
compared for each severity of the lower extremity paralysis. The relationship between the change in walking speed
and the changes in spatial-temporal parameters, hip flexion-extension angles and their time during use were analyzed.
Results: The change in walking speed during use was larger than other durations just in patients with Brunnstrom
stage IV. Parameters that showed significant correlation coefficients with change in walking speed were increase in
bilateral hip extension angles and decrease in hip flexion time on the paralyzed side and hip extension time on the
nonparalyzed side.

Conclusion: It was clarified that there was a difference in walking speed change of hemiplegic stroke patients in the
recovery phase with different severity of paralysis during exercise using a walking assistive robot. Spatial-temporal

parameters and joint angles related to the change in walking speed were shown.

Key Words: Hemiplegic stroke patients in the recovery phase, Walking assistive robot, Walking speed
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AL, TR TFECCOSRNERNIENY FAVESY
£ FEA—F— (7B, 4Tas F-1) & LTl
58 L7z TSE ISR E 00 BE TR M A CHEMG L, ZiAq 2113
OHSEL, & DR % FFAMfE & L7zo

WA HRIEOMWE L, 5moBTH GUEXE) &
WS 3 m OB & 358 L CATw, lddE ek X
IRL, ZOMEREEFYINA LY TVt v F
THSE L72e MR 2MAT, 2 Ok 2 SRl & L
725

Timed Up and Go Test (BLF, TUG) @@l &, &
SHIA0 e DREFZIEPT 2B 55 EASY, TX
7T E AN CHEL, 3mATHICREL T
% HEEY DR L CHOR T2 $ TOFERRE% 7
VENVALNy T x v FTHE L7 WA 2MT WV,
Z O Al % BRI & L7z

307 H EASY) 5 A b (30-second Chair-stand Test :
PUF, CS30) oMlE? 1, w5 S %40 cm O H T % 1
L, TG % 0 00 B AL A 75 IR C N T 72 4538 % 052 B
BRIRAL L UTzo S OWENP ST H EA) HOHET 28
ek M2 72218 0T X 9 ISHR L, 308 RICT S
A2 & b sk 2 R SR & L 72

BRI 7 B S B W A 1, MacRae & 0 )72 %%
2, MED LA 120003 E L TEBL. LI
THFARMIC D 7RI % BT 72570 & L5
CETOWMAEF VI LA LY T+ v FTUE L,
FeAi 2 oM L, R A SEE L7z,

3) AT HERE O SEA

KRR ORI 2 LT, ATz 20 A2 2 H
Wi AT v 2 ) A MG, [ HE SRS 53
H, TEBy2ofie ] 5HE, [ME%% ] 20mH, [rpk
Bel 33EH, THIL S 0 23 H, TR0 35 H, T
9 ORG I 5HE O 725 EHH OZ RN LT [1Ew ],
Moz CH%T 2 BN EMRETH 5. & RRIH
H 2D W CAETEBAE~ O BB 2 3581 851 20
BEN, HEDE T EEE RO EY D 2 & Sl
T 5o ABFFCIRETGHEAE O & FIRIT /T C %
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L7
4) ZOboIEH

ZoOMOEH & LT, Fin, IR FE BHELZIL
#£ 1, Body Mass Index (LLF, BMI) %% L7z, #240
BEREDFHIG & LT MMSE % Ml L 72

4. fEHTH

FREOKELY, TERICEEMMET L2 H52K
THE, ZNUSOMNLEEERIEE Lz, 2L T, X—
AT A4 YREOMER, BMIL, 871, BMIERT, @17
P, TUG, CS-30, BRI INAAZIRER], JEARTF v 7Y
A D DOZFRD HEIZOWT, IEREOA IS LT
WKt %, Mann—Whitny UM 2 F Tl L 720 BE
FEELZ DT 2 MOE F 7213 Fisher 132 ME S50 %
WTHIER L 726

WIZ, EEEREZ1EBROSERTORE, MTEK
GHA RN CHBEZZ O, SS%N T IX4E R,
ERIAE, BRI, BRI L Ol AL 2
THU VAT A v 7 WG ET o7, BB, SEILR
Y& Z RS 5 72 DM FE T O B 5 #7 & Spearman
DNER A IR E B X U Pearson D FE A BIFRE % FIvC
fEAT L, BB OMITEAT0.7 R TH - 2B 5%
AL7ze ZHB Y AT 4 v 7 g hr chiith S -k
FERAEOERIZOVTIR, FEMIEH IOV ARE
¥ 7213 Fisher B MR 5L 2 17 o 720 BEat T2
SPSS Statistics Ver. 28.0 (IBM) % i}l LA /K #135% &
L7z

5. Wrgefm

EN S ARSNEY NN P E S ROV S TGS
i L7z KRBT 18-26) 0 FHETICABIZEOH - #RE &
NELEmMETHTHA LAEOB LN - F 2R H L

0B H 4T

L, Ay FEFITHED ARHYICE 2 5017 5 720
i S

ARIFZE LI HIRAE S 153 %R E 2D, BRyL
FEHEVZFE Y L e o 72 S5 X DIRIT N R & 72 o 72 (K1)
VERDOBEIR T OE IS E D 2BEICRES T L 72k 5
HRACTHIZ36%, HREIZ49%TH -7z

FRTR LR, BML L RBERE, AGEE
BB LR R 2 RUTR T, 2ME 2 I L 7248,
BMI, liH A 7EE, EARF v 70 R b [EEZED
BRBE] & K2 | DT THE R Z %2 RO 72 (p<0.05).
ZOMOEHBIIZAE TR SN h o7z,

TAERICERmRPRT § % SlE O G AR B L OAERE
HEOMBERNZRFT I8 TH, WERMITCHE
%7 % RO 2 HE IO W THIBIR B O il £70.7 DL _E
ERBEBEIRD Lo, 2D, BMIL @A
1ol [EBZRORRE], MUKE] 2 EKE LT
ZHO VAT A4 v 7RG EAT o 7R, BMI (F v
2 0761, 95% 18 HH X [ 0.612-0.945), [ & B 25 O B fiE |
(F v X H1.995, 95% 15 ¥EIX [H]1.020-3.901) A3l S 7z
(#2)0 EFVAHREDOH B Ep=0006THETH Y,
Hosmer—Lemeshow DR Fld, p=0.963 & Bif 7 # &
JEA R L7,

BT, S NAEEEOHBICOWT, £EM
HH O BEDORE R FITRT . FRACTEE, ¥R
L JRTTREBA R & [nBI AR CH IS
Ao 72 (p<0.05)0

% =

RHFZEIE, HWIMAEEOFIRLIEEZ TR E LT, 14K
ZH R L7223 58 o b ek s X ORI e O R
BENZUOPICTHIEZHME L2 "= T 1~

H1 HWEH#EEOTH—F v — |
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E1 R—Z254 VD2

HALOFSY = (PN iTrE S

4xfk (N=85) HRETH (n=36) X HERE (n=49) pfiH

AP (%) 744+51 74.9%5.0 739+52 0.384
LA JRE

e R e 11 (129) 5 (13.9) 6 (12.2) 0.823

VR 5 (5.9) 3(83) 2 (4.1) 0.646

Bfi ) v~ T 2 (24) 0 (0) 2 (41) —

Ik LA 0 (0) 0 (0) 0 (0) —

LR 5 (5.9) 2 (5.6) 3(6.1) 0.645
BMI (kg/m®) 215+3.0 205+2.9 22.3+29 0.005
HH (T-score) -1.6+0.7 -15+0.8 -1.7%07 0.274
s-SOS (m/s) 1586.7+19.2 1588.6+19.7 1585.2+18.8 0413
#7) (kg) 24.3+4.0 235+4.4 249+36 0.121
JEEMPE ) (kgf) 202+4.7 19.1+42 209+50 0.083
ST HE (m/s) 1.48+0.19 1.42+0.18 152+0.18 0.016
TUG (%) 56=0.7 58+0.7 55+0.8 0.081
J T ST AV R (RS 40.1+388 39.8+40.1 40.3+382 0.581
CS-30 (J) 226+53 21.3+52 235+52 0.058
HARF 2y 71 A b

W AT B B () 02205 01203 02+05 0.604
EE) R OHERE () 1.1+1.0 15+09 08+1.0 0.002
s () 0.2+0.4 0.30.6 0.1+0.3 0.030
e RE (20) 0.7+0.8 0.9+0.9 0.6+0.6 0.085
BLZdh () 02+04 0.2+04 02+04 0.663
RIIBERE (1) 0.3%0.6 04+0.6 0.3+05 0411
19 >&5 (1) 0.7%1.0 0.8=1.0 0.6+0.9 0.285

BRI AN B (%), Z O 1 AR 24 & #G0.

A, BMI, B, 1877, MR, alEAITEE, TUGIE ZEARtHOE.
IEALIEE 13 BE b L < 13 Fisher MG 2 O oI H & Mann-Whitny URGE.
BMI: Body Mass Index. s-SOS: Standardized speed of sound. TUG: Timed up & go test. CS-30: 30-second chair-stand test.

I J5 T R T AT S U7 W HBIE L O B i M %
R, 1THFERICHFEMET L2H (BRI TH) 98
MEFF L T 728 (FEREE) 12400), 4EHG, BMI B RH
fE, AEIERRAED S RIS T 2 BN 2 ME L7z
ZORER, BMI & [EB)2FOFRE | 2 X 7z, ARIF
ROFRERNS, TEERICEEMNMET L, 3
WL R TR=Z2F 4 VIREOBMIAE R, [
B OMRE | KT LTV A Z EAVRENT,

BMIE, B TMISHET 2 ERNE LTl S,
BMILIZ 3 RBEDIFE L ST 0 P, LTI B
W, MEBROZMOEE L BMIASHET 5 2 &A%k
BERTwR BB ERKF v s )AL
[MEs2E | 13, HARNT CRAELEZRDZL 00,
SRR CIEBEN E LT SN d o7z R
Frv 7)) A MO MERE|OBEMIZ2EAH D, BMIA
[185 kg/m’ i | & [REROKERD OH ] %15
BRE o TWwb, KW TIE, BMIAT185 kg/m® A i
DOFIX, BIZFRETHTH 72N, TOEYEHE I L
$, R REOBMIO T4 1320529 kg/m® Tdh -
720 HEIEBMIE AL, BMIAYMEWIE EEREIMEL &
2 WWB) - 2qy7-0, BMIAT185 ke/m? Kl 2 5% L 72

¢ TH, BMIDMRWHERICH 2 EE, BEIETT2Y
AT W LRI N,

WAF = v 2 ) A o EBEOKE] X, BREET
CEETLERE LTS, EHROBE] 0%
FRIEE O, BT R B X ) [ReBS
W & BRI O ARG DME T LTz,
BT % O 2 OB X 5 BRI f
THY, HEWAFICBT 5 R AR LB T 5
CEDHESATWE O, HARF v 2 ) A MLE
BRI % Sl 2 R > TH 0 2, BERAKRTT
FTOER S TWEER, FT )% LCRBEARET
F 10 b HEWIE D 2 ERER AL R, &
EMETT2 VR DEELEERLOND, HHARL
IZDoWTIE, AR TSR L2 b 0 %3
BECHEEZ RO R -T2 Eh b, BEREEND
Fx, WAL O TFT VSR MY 5 WA
Fobo L,

REEEEIL, BREAT & IZBE L 2w & AEEICH]
mEsn T O AR RICBLTY, BHRH
WA AR, TUG, CS-30 12 I3 H B 7 % 3sd T o
Fro 72751, EERATHEIE XTI COAG HES
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K2 TIHUOIAT 4 v 7 IR O S

Model 1 Model 2
TSR - - -

F v X (95% 12 HEX ) pfiE I v XLk (95% (5 HHIX ) pfiE
BMI 0.809 (0.663-0.986) 0.036 0.761 (0.612-0.945) 0.014
AT 0.365 (0.016-8.219) 0.526 0.643 (0.023-17.684) 0.794
SEB) R OHERE 1.902 (1.016-3.560) 0.044 1.995 (1.020-3.901) 0.043
s 1.263 (0.318-5.009) 0.740 1.377 (0.301-6.292) 0.680
BMI: Body Mass Index.
Model 1 : KR4,
EFN P HE p=0002 Hosmer-Lemeshow DI : p=0.232. FIBIIKHIE © 70.6%
Model 2 : 4£i5, BRI, EARMAE, (RBZHKET & LTHA.
EF VM p=0.006 Hosmer-Lemeshow DHE © p=0.963. HIFII = © 71.8%

#£3 HEIZEOEREOLEMEE O LK
BmmEE FRACTH (n=36) xHIEHE (n=49) pfiti

MeBtA T3 ) REEAZ Db L TIH > TETE (LW R) 16 (44.4) 11 (224) 0.031
B 72REDA MO E LTIV EDL > TVETH (W R) 2 (5.6) 1(20) 0.385
1554 HWETTHVWTWE T (W R) 4 (11.1) 3(6.1) 0.331
COUVEMICIEAZZ EDH ) T35 (1Zv) 7 (194) 4 (82) 0.115
HEENHN T AREIEREVNTT 2 (1IFv) 25 (69.4) 24 (49.0) 0.047

N (%) % FG8. PHEE D L 13 Fisher BRI,

BT WAL O BRI R & L7247 T
X, BRIEBRIE A S 2 2 ARG S Tw
2%, BATHREOET I, SiE e BTEIEET Y
ZENG, ABIZEICBWT, WERITEEICAE SR
D2 D EHEE L 72,

RUFFEDOFER, BMIEIEARF = v 7 ) A+ O [EE)ER
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X, Bk A A e, M IR A 5
WTELEMTH D, FHAF 2y 7)) X MK, EiFs
HOEIFERR LR T 25y — v & LT, EFEOTHT
THAENTW LY, 20720, RMETFHOBE T,
BRI B v ¥~ C L L ARF = v
VA NERAHT S LT, BRETORNERICIO AT
LT EHWEEE R DB D, 4181, BMIE [HEB) 20 %
Bl OETHS, BRFET LT VEIE 2 ML
FAEIRAE R N ORI I % 518 L 72388 D SR DA
FPEARIB S N T2
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—\2, SO R G IEEC SIS 5 iH B0 2
THTH Y, OB E~D AR ENTH L 2 &
T L BEND D HIT, BRI TICEET LY
& LT, 4EHh, ESNRILAE, REIRE, LW iK1
E L7 LAL, ZOMIZHIRIEFEGECAEER X 70 4
NI DA RE, BB OWIFIOER, FILVE Y OB
FZETETOVRV, F212, BHRETOREERE LT
Bk - AR A UL ICHRET L7228, 2o F B
A W72 RER ARG EE, €I DRV A

DRBERTIZOWTRRFATE TV ARV, SHRIZL DK
LRI L > THRBEOFPAZILRT D L & IS,
LAEN TR MRS L ENZ GO REAPLETH
5o

&

5

ARWFZEIL, TERIEERAMCT 3 2 s 4 o &
B KRB L OEGEREOZHENEZWLNIT LI L
#HME L7z ZOME, XR—=AF A4 VFITBMIAMK
<, TEBEHOERE ] PETLTWS 2 E23FEKTIC
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UMERSR 2 L L Lo, IStk ic B
5B EET ORI RSO 510 54 1 il P & 7
N#%,

F & 8 &
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(Abstract)

Characteristics of Physical Function and Functional Capacity among

Community-dwelling Older Women Who Developed Low Bone Mass after 1 Year

Tsuyoshi KATSURASAKO, PT, MSc
Graduate School of Health Sciences, Kyoto Tachibana University

Tsuyoshi KATSURASAKO, PT, MSc
Department of Rehabilitation, Koka City Minakuchi Medical Care Center

Shin MURATA, PT, PhD, Akio GODA, PT, PhD, Hideki NAKANO, PT, PhD, Kayoko SHIRAIWA, PT, PhD, Jun
HORIE, PT, PhD
Department of Physical Therapy, Faculty of Health Sciences, Kyoto Tachibana University

Koji NONAKA, PT, PhD
Department of Rehabilitation, Faculty of Health Sciences, Naragakuen University

Objective: This study aimed to determine the factors affecting physical and functional capacity in older women who
developed low bone mass after 1 year.

Methods: Low bone mass was defined as a T-score=—2.5, and 85 older women who had not lost bone mass at base-
line were included in the study. They were divided into two groups: those who lost bone mass at 1 year and those who
maintained bone mass as the control group, and their basic attributes, physical function, and Kihon Checklist at base-
line were compared.

Results: Body Mass Index (BMI) (odds ratio 0.761, 95% confidence interval 0.612-0.945) and the categories in the
Kihon Checklist of “motor function” (odds ratio 1.995, 95% confidence interval 1.020-3.901) were identified as factors
affecting bone mass loss.

Conclusion: The results suggest that older women who lose bone mass after 1 year are influenced by lower BMI and

lower “motor function” at baseline.

Key Words: Older women, Low bone mass, Physical function, Functional capacity
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[H %] Body Mass Index (LF, BMI) X4 3Gl o 27 A FO#ERE 7L AV EORHEZ P S22
52 Lo ] KRBOMFEET B X OB £ O i B i & 0 RS FE0E L 72 6 5e 44 sV A AR oo Il 25 3
B8IIANZEX G L Lz o7 A M, THEKEAMESNLEDGOWMFORE, RIETELHO
REOWE,P S, WHRMER, SHMER REMEBRICOH L, 7VAVEERFz vy 7V AMEH
WCEHI L 720 A RMITICTRE > 27 A FOMREL 7 LA VOBEERE L7z, [FER] 7V 4 Vg
MEGE, R ERE266%, SRIPAER166%, REAMER199% THo7o 22T EBMI2D M
PHERED394% 37 L A4 WIS L, SFMEMHICHRTHEEICE S (v Xk251), &k, Rfo
I, FLEXHEOWRE N FABIROK T AR S Nz [fiaw] Rl - 207 A b CREPHRTFICHK Y3 5 I

T, 7 VA VELEIEAE ISR AR URIR ST,

F—TJ—F THRRERE BRo»rT AN TN, Frax=T,

I i

1)

2)

3)

4)

5)

6)

7)

Relationship between Finger-circle Test and Frailty in Community-dwell-
ing Middle-aged and Older Adults by Body Mass Index Category: A
Cross-sectional Study

o TR AEAT BUE NAO R R AR R v 8 — R RO R
TR - 7 VAN TRHEE SR v v —

(T173-0004  HLTHRAE X AAE 3-9-T Wil > & — L7 1 > 7 8 )
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i3 C &I

FANE O Fa M Lkl Twb—F T, Pk
RGO ETH S THEAGICHEO S % | WM
B EATRTIAE, LPEAT12064F (20194E) TH Y Y, &
7 DR ROEMAKD ShTns?, KIEIZBIT S
TR L OEXHRORRIE, FRANE, MBIk
W, ERICEAEEOTD 7LAARSENY, L4
WA TINESCE S FRiE DK T o720, A b LAY
ZEENHET L-dREE ] e n?, Bk
FELHBERE LTREBESF6RLY, —HT, 7LAN
FEHERIRENE R EST L2 ETRE R W2 A5
29, ZLANOHIIET LA VOHE LI L TEAE
WD R RS 2 e R T LA VIZEE
DR S FHEFIZ S 3.0%-18.1% D% U FH A 5910
CLEEZHE, TEBREIIBWTTILL VOTHRR
BIRBEHRGEM DD O EELRED DO TH2 2,

7 LAV DOBWF L, Fried & 1V @ Phenotype model
(FHREF ) & Rockwood 5 2 @ Accumulated deficit
model (RIERFEETIN) D20V EETH LA, HL—X
N7 7 < 20 ML L ORI AR 5 P 209
HILARF £ v 7)) A b (Kihon Checklist : LF, KCL) &,
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2 F S F AR EOERE T 5 KARHE T L 0
AR EIEMA L, SRR, R OB, LA %
WELTOUS W, TEAHTFHOBEA S [EVIFRIC
A HHWBE L 72 BIEROT RS | A 5
LT snZY 35 7L Vi —2E LTR
UPER SN JEHEE RISV ST Y,
RIBBBEEFNVICTHELZZ 7 LA VIE, FEBHAEF )L
CHATE Y EVIETY X2 2 FllF 5 2 LA HESh
s 16)0

T LA VRO B S Y 7 K A B
L, FHELTHLIR=THH 27, Hra~
=7 TS X 2 BRI RO T L b L ik
BREOIET I TH0 S, BhR L0, STRER L
DR, B X OBRGREOMAS DI THESR
2B s 25y —=2r L LT [$8Ho>07 A k]2
522, EhionT A ML, FREHGOMTF O
LRERA TR A ) TR ARSI o T, T
BB X 0 b 35H 5 1Ak Z VNS W E D,
BEF AR EL 2 & O R R A A TR A5 B 7 72
W, HCFIATETH S, Ko7 A FOHEICE
Wiz 5 THREMEL, PEREICBCTAERERA
VU= ¥ Y AER SR AL — XEIRIGETIE S R
72 VU 4% 55 & (Appendicular Skeletal Muscle Mass : LA
T, ASM) % 4 E 0 Fe THilE L 72 ASM/m® & IE DA
(r=073-081) 7% 5 = L 2SHE S TWE DY,
TULANDOEEZ, Fhrvax=7Eo [ HARKE
S CHN A, ARABEREREE D O % Lo TR
MM, BXOBERH LSS0 % X0 [HEAME] 2
Lo THBARB SN, EERESIET 27, Zhb
DI END, TUA VA RBEREBEET 5708 %
HIZoWCHAET 2 LELRDH LY, 7 LA VOFHE %
FTHNIRZT 2T 548 H > T A M7 LA VB
FOFOT#EE DL IICHET LI bhroT

0B H 4T

W72\, Asian Working Group for Sarcopenia 2019" Tz,
B A% = % Body Mass Index (LA, BMI) CT## L CTH
WL I ENRERHPSNTEDY, Frax=7 oM
BMIDZEAI RO N5, MAZTBMIE 7 L A IVag4E
FIRUFOBFHERLY, BMIRMES THEHLTh 7L
AIVEZREENEHL, 7V NVOBRFIICBWTH BMI®
EEVPVLETH D, F TR TIE, BMIX GBI
HoNT AL T LA NVOMEEHS 2L, S5
o A7 A b & KCL FALR D &I & o B & Meat
FTHIERHWE Lz, FLaRZTIE7 LA VOHE
ThrIrkn) e, HlorT A PTERE
DI 2D HHKE L, BMIAEWE 21K WE TIE
7 LA NVEBEED R &V IR & 7Tz,

MRELVTE

1. x5

KBOF T B L OB % W S e U, Hisifef:
DO E R & X SR A SN A A N L 7 A
oY ZH, M- SEEBE A (4012 D107 H A &
907 L ) BIANIRERK IS U T, AMEARIX 2 & 121,000
N7 SR A R U720 3EETTIE 4 10/ X 9 10,000
A (10x1,000 ), BREE T 1Z 48/ = X 8,000 A (8%
L000 N) ZBEFAEON G E Lizs WM, ST
AT THI L T2 Yo BT o B33 7T 135,809
A (581%), BB B % A A T 14,801 A (60.0%) 205
W& %72, €09 B, - MRS X OKCL o %
WCRIEDRH - 728, BlioT A MORKICKIERE
NS o 7B %DM HHA L7z F72, KCLARTGHERE
ETEFHEAEOTFHHETFTHLP 2 rn, §C
BN - BEHROREE Z T TS HIEGH 0 LA
U720 S3Hxd G T B 6 P A 74,689 A (46.9%), B
% AR AEA73,630 A (454%) THEI83I9AN (462%) T
Hotz (K1),

K1 kg o7a—
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2 OKE L LT, BETIFITHIER T 5 KK
R LehmiEE G205 <, BRI Auid RBGE IS
i LR IR T 2o Bl - B
D) 3L (987% - 187%, WL D 20204EHE ) &
HARTEET TIE L (260% - 185%), BB CTIdE
W (334% - 20.0%)0 A LTS8 %2 (3 4E T T I B
(20154F & LB L T 20204E 13 +2.88%) L, BREgTH T3k
B (=557%) LTWhb,

2. LAY B E

AWFGEOFHH I, E R SE B A E k a - fi
HE - SRART SRR O ST - SR AR SR T Se A PR e A 2%
HAITHEE L (589, 2018412 H3 H), HIRMWFET
OB ZUMNIMEREHRE R DN & &, HilHA
RFAETHISEDFEHEL TV E XD, FEATE LA
Wiz EETES A © OB TR A
b, PAAEEREREC, AHNB LR BEOEE, R
BEDREEE D > THENOBNOREE T L &
WLHHLZFAE L, AEEOERE D - TR
O FEZB/IZERTR LT,

3. AT H

1) 7 LA Vol

AWFZETIE, KCLZHWT 7 LA V%l L 72. KCL
&, 5THHOBEMICH LTIV FE Tvwewz | Tl
KT HHRAEMETH S, EMHEA I 7HE (BB
H % GG B5E (Instrumental Activities of Daily Living : LA
T, IADL), #Ej#rOEnE, AR, TIERRE, M
CZb b, BAKRE WHo%5) »ofksh, 7
LA Lk ER LT ORI E 2 TR TH 2 W10, KCL
W& 57 LA VEMEE, KB E 7 IVIZHD Gk
T & % Cardiovascular Health Study (1L F, CHS) 3% i1
R 7 L A VD% il % 4 T Edmonton Frail Scale
(EFS) 7 & ORAEM T M TE SR D, 7L
DAy MFT7HIE, CHSEH#ED 7 LA Wi L2 EEE)
YERIE % I TR EPE 2 S L 72847 I B W T, 7
FTHh o7 (REET62%, KHILIET99%) ),
AWZETIE, HOCWEOSREAREL G 4225HE
AL 7 VA VERIE, E25HHOEB O 9
LIEAM EEYNE T LAV EHEL Y, FRRE
(IADL, EZharotne, (CHFEIREE, IEfse, ML C
DY, RABERE, O O&S) & AETGEREML T O HI ki k
HlE, A4 o5 IS0 1 U T T ol b
WE L7z, IADLOEMSEH O ) b3HH L LY %
IADLIK T, EEhErtkaE 0 EMSHH 09 b 2IHHE DL L%
Y& BT, RIS T 2 EB2HE DY
H2THH %Y 2 KRR E, RO EM3EE® 9
H2HH D EES A LERREOIKT, LD D ICHT

HZEM2EH D) B [EICTHPL A L Cwv F 35
Iz ] LB LHAEEZMEIL Y, BAED
ERISHEH® S B 1HH BN & HARE KT, W
DT H2EMSEHAD ) H2HA M LM A2 O
Kok Lize AGREREIZ, #19 DCBT 2 M AR
20HHDS H10HB M EEL 2 AmEREKTE L, £
FaCIE FRRE S LTiko 72,

2) &> AT A b

ARSI E HEER R L, MR oI [T
DOBIEEIL, NELIBLEI LEL 5D TRli- 22 %
ED 3. S BREO-FRFHTOKRE A
IR ORESFIL T, & Lo M@k MR
oD HBREC], THRE->0 L 5L HIREDOKREH
PV n L B0, [ALBIFEDHFRRN] 3D
D) b Ihpr—2%BRE 7z, AFTIE, o
POFFKREC (BEPH 5) 2 EHHERE, HH-> 2
EXLHLREDOKREDBZVEVHEILELSW (B xH EHH
H5) BEHPMER, 55 E0HIRG (D)
REMERL L7z,

el - 27 A M, &iE, hEEETERER, Y
WARZT & DRI ZBEDTERENT WD, HikiE
T, MR, f7), SATEEECCHE S v a
N7 o 2T A ORGSR, Frax=
TORBRRIERMHERZLEL LT, SFHEERET
2445, ERPRRECR66MHHED o722 hEkEIch
B RE - HT A b OKERIE, BEHE RIS W
THE SNRBRT L DR PRI TS
(AR H B MR O M T A% < 0.666) 2,

3) HANGEH

FEARME I, SER, MERI, BMI SR, [ERR, w2
KRG, RV, GEBEE, IR, SMTEEo
KT, SFm, EBkd), FBNRER 1AL
SR Z A L7z BMIIZ, KCLICTHE L-HCHE
DHEREARENSH L2,

4. FEEHENT

ERE B L ORAX GERET F 23R ET) Z &g,
FEARNGH, KCL, 8o 27 A PO AN L H &=l L
720 FEARTEHD S B, FEnF 4058, 50518, 601t
7054, 807k L L 5B 434 L, BMIIZ 185 kg/m?
* i, 185 kg/m>Bh 1250 kg/m® & ik, 250 kgm’LL b
30.0 ke/m> i, 30.0 kg/m2 Bk 12 58 L 22230 kil
(L, ), MR (B, AK), B2E (BEEZL,
TR, W), RKMEK (R, ), Bk (w
EydHy, FHLv), EEHFEE (HYH, L), HYHERIE
(MEZ L, ME), RTHE KF2L, K1), &F
m% WL, 2/, 11), EBET (BEHY, &
%), EBREEE R (R, ), 7LV A4 VEHE
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(FRA, ML) onFoE®kE, 1BLUER20H
IR T, ERABEHROKRIEMIZ, RO mice/Sy 77— I
X2 R L 2L HE RN THIZE L Tolrae L
72520 AT, AWFHSE L HA PSS (IBMI
7.3%, WBMI 64.1%, 75BMI 286%)% o BMIE B & &
I 572012, BMIRGHEAICOWT, A2z
1172,

WIZ, BMIX 535l 2soFgi - 7227 A b BRI O X 5 H
W EME T 572012, BMI% 31X 4 (KBMI : <185 kg/
m?  BMI : 185-249 kg/m?, #5BMI : =250 kg/m?) 12
SEL, FXHooMERBHER, SRMER, REMER
DOIKREHRO N L B EGZRA L, Fih, W, 8GN,
MR, WRRE, FRGMER, REERL EEpEE, R
T, AATHE, AP EENERT, EBI R,
T LA VEAEDZHLE GO T REE T 720

B> T A FORERE T LA VB XKL FIZR
OB E BT 570012, EEBIZTILANVELD
WCKCL P REOE YDA, SHEEICIER - 27
ANEHALLZET Y AT 4 v 7 W5 %2\,
HFMEMNZIMEL Loty AREHEEB L, 300F
FIAZTHH L, EFIVIOFEERT-IZER, P,
FHIX, EFIV2TIEET NI A HIE, B2, [HEAR
KIGEHERR, FEFIRD, BBy, NIRRT HEE,
BRI, FEBINRD), EBIWERER 7L A VR
EL, EF3IZEFN2ICMABMIZ KL, 2h
bOERIL, BATHIRESEIC L TGRIRL 2250309,
CHIARWIEIC THIF L2 T RTORTTH Y, wIh
DATITVERE L THERAL, v XA M%, 15
-7 A N3BER OMERMEZ MG 5 7290, RO mul-
ticomp /¥ v 7 — ¥ O glht By & 5 L 7= #AE iR o %
f7o72%9

BMI X533 D481 > 227 A S OFERE T LA VB LU
T REOMMZ MG 572012, KBMI, BMI, &
BMIZ &2, WEBERIZ7 LA VRSP TTRED
MOEM, FHHEBICER 2T A MNERALLSEHD
VAT 4 v 7GR T, SRR LML
L7ty XbaHEH L. FERTI EROET V2L
Rk (AEds, PR, SRATHLIX, AR, Wam, BEIR, Kk
HEREG, FEFEIRGE, EEPEE, MR, TR, &8
E%, EBINMAD, FBINERE 7LV A V) &
L, WiFhd a7 TYERE LTHRA L, KREED,
HEHBO2HHD ) Hb1HHEAMNBMITH 5 2 & H 5,
ARIFEHT CTIUEBRAL L 720 BEH LB IZIER software version
4.1.1 (R Development Core Team) % F\>, A3 ZAKHE LWl
MET5% & Lz,

] R

1. WZFHOKRE

U, NEHEORENZ RS, ENLBOER T T
T BIE A E, 407% 18 20.1%, 50 1 19.7%, 60 A%
26.6%, 705%1%26.9%, 80 AL E2%6.7% T, KEOH
£1351.6%, BMIX 2l # 41, = BMI 25.8%, HiBMI
67.9%, EBMI 63% T& o720 KCLIZX 57 L A Vi
M A13192%, THRREOZ YE 4 3 A mMEEKT
3.3%, IADLAK T 9.0%, B e DMK T9.9%, R
FEIRTE0.9%, HPEREREDIKT 154%, MILZH D 46%
RAIBERE DR T 335%, #19 D& 557189% Th - 720 18
o7 A MIB L MFEMER, FRMER, RFAM
EHOEUNE (E46) 12, ZFRZ2N1,0474 (126%),
3798% (456%), 3474% (418%) TdH o 720 AWFIEHS
SRR L AR AN E G OBMIIX Bl 412, FiEk
TS SN h o7 (p=0.248),

2. BMIX B2 2¥gG - 27 A MEER (OFF) oxtg#E
e
212, BMIX 52248 - 207 A bREBITORS
BHEE RS, OB OER» 7 T PG EAAITIE,
BRENRD N, HHITIE, KBMITEMEOH

{f}ﬁﬁ%‘f)’“) f:o

3. ZAERFNTIC X B3R > T A b OFEHE L KCL o E

312, KCLIZX 57 LA Wiz 5 ONZKCL FIZRED
FMIIH TS, oD T A P IBDL LRI A
Ty XERT. EFV2TE, [7 LA V] THIGEE
fICF ) [TADLAK T | [ 22 IR T8 | 18, SHPHER & 1t
NTHEAER T v XA REICE L, TEB Rk
OET 1, SFHMER LR CTRBABEERICBWVT
F v AWDE ol BMIZHREL/-ET V3T, [7
LA V] (Fy X134, 95% A5 #EHIX [ 1.09-1.64) &
[TADLAX T J (4 v X1t @ 1.38, 95% {5 HHIX I : 1.08-1.76)
A%, SER PRI THEBHER T v AHAH RIS
B oo [AEREREACT J [TADLICF ) 1x, THRE D B
B> POHPREVITIEF v ZHAEWEHIIITH > 72
(Z1hZh, Pfor trend=0.040, 0.002)

4. ZEEMITIC X 5 BMIX 5B O - 227 A~ O
B & KCL o g3

F412, BMIRGBIDOKCLIZE B 7 LA V%5 NCTF
WMREDOFLIHT 5, REi->2T A b3FHOLE RN
BiRAF v A% RT 7L NVEREER LD E
WO E BMI 22 B ERE T (394%), b oL bW
DX BMI 205 H PR CTH - 72 (153%). Flin &
DN T % B D, EBMI TSP ERIC N
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®1 HRFORN"

AR A [X
N
n=8319 #anh B el
n=4,689 n=23630

AF i (%)

40-49 1,668 (20.1%) 1,015 (21.6%) 653 (18.0%)

50-59 1,641 (19.7%) 910 (19.4%) 731 (20.1%)

6069 2,216 (26.6%) 1,220 (26.0%) 996 (27.4%)

70-79 2,241 (269%) 1,244 (265%) 997 (27.5%)

=80 553 (6.7%) 300 (65%) 253 (7.0%)
TR

k 4,290 (51.6%) 2,455 (52.4%) 1,835 (50.6%)

bitis 4,029 (484%) 2,234 (476%) 1,795 (49.4%)
BMI (kg/m2>

<185 523 (6.3%) 303 (65%) 220 (6.0%)

185=BMI<25 5,651 (67.9%) 3,117 (66.5%) 2,534 (69.8%)

25=BMI<30 1,790 (215%) 1,058 (22.6%) 732 (20.2%)

=30 355 (4.3%) 211 (4.4%) 144 (4.0%)
P kil 7% L 4,326 (52.0%) 2,395 (51.0%) 1,931 (53.2%)
e . © BT 6,229 (74.9%) 3,428 (73.1%) 2,801 (77.1%)
w4 B 7 L 4,288 (51.6%) 2,303 (49.1%) 1,985 (54.7%)

T B 2,573 (30.9%) 1,450 (30.9%) 1,123 (30.9%)
KRR © [ Jar 7,342 (88.3%) 4,111 (87.7%) 3,231 (89.0%)
ekt wENDHY 4,687 (56.3%) 2,522 (53.8%) 2,165 (59.6%)
S B S Hid Y 4,571 (54.9%) 2,512 (53.6%) 2,059 (56.7%)
S iR 7,685 (92.4%) 4,298 (91.7%) 3,387 (93.3%)
AT EFZL 5,638 (67.8%) 3,143 (67.0%) 2,495 (68.7%)
g 3ELLE 7,255 (87.2%) 4,031 (86.0%) 3,224 (88.8%)
2 986 (11.9%) 601 (12.8%) 385 (10.6%)

BRIV HIED D 4,584 (55.1%) 2,469 (52.6%) 2,115 (59.3%)
BRIl dn fie e 6,892 (82.9%) 3,803 (81.2%) 3,089 (85.1%)
T LA V™ il 2,319 (27.9%) 1,037 (22.1%) 1,282 (35.3%)
FKARF 2y 7)) A b

A S 1,599 (19.2%) 947 (20.2%) 652 (18.0%)

ATEREREACT 278 (3.3%) 166 (3.5%) 112 (3.1%)

IADLA% T 748 (9.0%) 449 (9.6%) 299 (8.2%)

JEB EFERE DAL 826 (9.9%) 475 (10.1%) 351 (9.7%)

(S SN 76 (09%) 46 (1.0%) 30 (0.8%)

TERERE AT 1,278 (15.4%) 738 (15.7%) 540 (14.9%)

HLZbh 385 (4.6%) 234 (5.0%) 151 (4.2%)

FRAERE DAL 2,786 (33.5%) 1,613 (34.4%) 1,173 (32.3%)

o o5 1,575 (189%) 926 (19.7%) 649 (17.9%)
1Bl > 27 A b

S PH 1,047 (12.6%) 603 (12.9%) 444 (12.2%)

SEJAPR R 3,798 (45.6%) 2,178 (46.4%) 1,620 (44.6%)

R 3474 (41.8%) 1,908 (40.7%) 1,566 (43.2%)

SD Standard Deviation (Tgiﬁf— ?) BMI : Body Mass Index, IADL : Instrumental Activities of Daily Living (F-B¢ EI’J H % AT E)

RIAMIZZERABEICTHE L, BIZAR(%) & Lz, RIBIEEZA LSRR FEONBIITROE) Th 5.

fRil20%; 5 IEAR 1344 3@@4% RIERER 1144 ¢ RFIRI63 4 BB 164 © MR 154 *,Fm_ fE20%  EHEAK1624 5 EBIAT
19% ; FBINEREK13% 5 7 L A VERAIE 294

B N HRE [ EG  TIZEAERILVITHEL LRI R0 E, [IFEAERTLWITHEL LT RV ZAINALE L.
IR, IERCTHRES[TaehTwd [T Tud [TV Tuin][EFol T 0L, [ToEhTws|[EdH
FhinTwi]| xR RifE L7

B (EEEEHWD | THE2 D | (o TW2p R 72 T EWoTuARV DI L, [HEdEWoTWR] ZEUEREZL, [oTWwiz
AR 7] BB L L.

R, —AES LBV TwnZ] oo b, Twez | Zhkge L.
fy‘?ﬁmﬁliF&.Lb\JF’P%r&.LNW%’@&V)?b‘%%JF@!:VM%Z;J@’)% [RRRENDHL]IWEYEHL | 2@wEHY L LT
WEBIEEIE, YA —F v OB ZHIEUELTW AR TRV TwnR 0L, Tikw]281EH) & L7

BRI, 50HOZ EABCHE L2 IV TwwR o)L, Tk ZHEzLE L7
WATHPEZ, DT & R TRTHEEDSEL o2 E LA 2[RI Twnz 09 b, Twex | #KFAaLE L.

ARMBEHAEZRIHOERTEEE L I3EE L] (2] [T 258 L7

EBNAENZFFCHEIS L[5 EHHEVH LI [P IALTHL I [RCIILZTHL 05, [FECHEGSLI[EHEHHERED
blzHED E L.

FBMREREE T THRBEITIHTHREHEI [HT VRBETRC][RETRZV] Db, TETHME][£dh I Hldie] e L7
TUANVEBHEE, TVANE XSS TwB I[P LA T A [HWAZ EdH 2 [ THIL V095, [HbRw] DS EREL L.

2

»
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x2 BMIXZRI2288H - 27 A MER OxF G A e

185-24.9 kg/m® (n=5651)

BMI<185 kg/m® (n=523) BMI=25.0 kg/m? (n=2,145)

b
REPRERE SHPER REPER EHPER SRPER RHEMER SR SHmEn smen P

ERo#7 AR (n=238)  (n=235) (n=50) (n=715) (n=3017) (n=1919) (=94  (n=546) (n=1,505)
A i ()

40-49 42 (176) 51 (21.7) 9(180) 97 (136) 605 (20.1) 400 (20.8) 9 (9.6) 94 (17.2) 361 (24.0) <0.001

50-59 35 (147) 60 (25.5) 7(140) 97 (136) 578 (192) 410 (21.4) 14 (149) 98 (17.9) 342 (22.7)

60-69 63 (265)  63(268) 11 (220) 165(231) 852 (282) 493 (25.7) 22(234) 138(253) 409 (27.2)

70-79 72 (30.3) 47 (200) 17 (340) 270 (37.8) 794 (26.3) 506 (264) 39 (41.5) 167 (306) 329 (21.9)

=80 26 (109) 14 (6.0) 6 (120) 86 (120) 188(62) 110(57) 10(106) 49 (9.0) 64 (4.3)
PR

ok 168 (706) 181 (77.0) 38 (76.0) 351 (49.1) 1,695 (562) 962 (50.1) 28 (29.8) 231 (423) 636 (42.3) <0.001
R fkilize L 152 (639) 135 (574) 34 (680) 359 (502) 1535 (50.9) 976 (509) 49 (52.1) 263 (482) 803 (534) <0.001
I fi ¢ LT 170 (71.4) 177 (75.3) 44 (880) 542 (75.8) 2,326 (77.1) 1,449 (75.5) 74 (787) 419 (76.7) 1,028 (68.3) <0.001
WL © BRREEE 2 L 129 (54.2) 155 (66.0) 33 (66.0) 342 (47.8) 1,602 (531) 1,015 (529) 33 (351) 252 (462) 727 (483) <0.001

WBYEE 56 (235) 46 (19.6) 8 (160) 237 (33.1) 907 (30.1) 575 (30.0) 43 (45.7) 192 (352) 509 (33.8)
Rk ! Tl 206 (86.6) 212(90.2) 42 (84.0) 622 (87.0) 2,659 (88.1) 1,699 (885) 84 (894) 490 (89.7) 1,328 (882) 0.761
RETERIL S WEDHY 120 (504) 147 (626) 30 (60.0) 414 (57.9) 1,746 (57.9) 1,133 (59.0) 47 (50.0) 280 (51.3) 770 (51.2) <0.001
EEE YD BHEHY 104 (437) 128 (545) 26 (520) 417 (58.3) 1,683 (55.8) 1,166 (60.8) 49 (52.1) 270 (495) 728 (484) <0.001
! M2 L 225 (945) 216 (91.9)  45(90.0) 640 (895) 2817 (934) 1,768 (921) 88 (936) 507 (929) 1,379 (91.6) 0.037
A7 ] F2L  152(639) 181 (77.0) 36 (720) 462 (64.6) 2173 (720) 1,365 (71.1) 48 (51.1) 333 (61.0) 888 (59.0) <0.001
ST R WP 203 (85.3) 209 (889) 46 (920) 616 (86.1) 2,638 (875) 1,688 (880) 83 (88.3) 477 (87.3) 1,295 (86.0) 0.707
2[a] 31 (130) 25 (10.6) 4 (80) 89 (124) 354 (11.7) 212 (11.0) 11 (11.7) 67 (123) 193 (128)

EXICL AR HEfEdH 100 (420) 117 (498) 31 (62.0) 406 (56.8) 1,757 (582) 1,130 (589) 44 (468) 277 (50.7) 722 (48.0) <0.001

TR AT e 170 (71.4) 197 (838) 44 (88.0) 571 (80.0) 2,610 (865) 1,647 (858) 69 (734) 441 (80.8) 1,143 (759) <0.001
7 VA OVEBAEED R 72 (303)  75(319) 20 (400) 190 (266) 869 (288) 558 (29.1) 27 (287) 129 (236) 379 (252) 0.011

BMI : Body Mass Index, SD : Standard Deviation (2#&{f7%)

KAAMEIZZ AT THIZE L, A (%) & L7

CHEICT, BMIX 2036827 A MO OB OB & 17 - 72
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e L, BEIRCHRED [T hTnwa]lEbEbhTnidl[dbEhihTuhn]lEFolthTunuhv] )b, [TothTws [EdH
FHENTVD] 2 RAFE LT

OB NEIFEHE) JTHE A0S | [Wo TW 22807zl eb EoTuniwn o9 h, [HEDEWoTWww | ZBUEEZR L, [Who Tz
DRIz R & L7,

RIEHRL, —AES L2E»IC[Ew][vwnwz o9 h, [wWez | Zfge L.

RFRIIE [H LV TR L] [0 E ) 0332 [WwENBHEI095, [RR0ENHL]I[WEYEHL | 2@wEDHD L LT
EFIEEIL, A —F R EOEBHEZEIEDELTW L2 IEV] TWwnz o9 h, TEwv] 28 EH0 & L.

IR, SOOI EFBVBIHELZNZIFV ] TVWwR 09 s, [dv] ZREELE L.

BATHPE L, VAT & AR TRATHENEL B o2 EEL A2 IRV Wz o9 b, Wz | # K TFARLE L7
HEHEFIIMAELZRIHOEFEREE U M3mL ] 20 (10 ] 12558 7%,

FBNENE FEFICHE D2 TEHEHHENDH LI [PIALTHL I [KRCIIARLTHL 05 L, [FEICHEIHL]I[EHEHAGITDH
L] xBfEHY & L7

TORBIRERIE [ CHREEI T EhME] [ VRETRV ] [BETLEV] 09 b, [ THRE] T T oM 2 fEL L.

T VANRBAEE, TLANVE LKA TR [A LA Tw R w2 ehdb 2 [Mbawn] o9 b, [HMbewv] Psbeias L.

a0 oo

— e = = o o0g

THBERERE, 740, AIEERBIKT, IADLIKTF,
HEEFEREOT, ) 2K 504+ v AP FEEISH
Moz KBMITIE, S PHERICHACHEER
T, LIVt vy AP EEIZE» o7,

% %=

ARWFFECTIE, KBRFEET B X OB T o HIgi w4
TEEE 25, BMIXGHINC, 5o 27 A b Ok
BERKCLICE 27 VLAV L ICTFMREEOMEZ
Mat L7ze 7 LA VoS HEEE, fhl- 27 A b 3%
DS BLERAMERTL > L bED o720 A, THEBMI
TiE, HEAMERMLD D 374 (394%) 7 L4V
RN L, SRS X B85 & P E IS5
PREERE & LN TR25 7 LA VMBI EAEm W 2 & A8

Mool TADPMABRY, 7L A VFHMiED—
DOTHBLKCLEF N ARZT DAY —= 0 T ThhH
8- 27 A~ O & HHIIHGE L 728 TOWFTE
Thb. WEEHEICBWT, BlioT A M CTHERME
BEICH AT HIEMETIE 7 LA VTH B L,
B TT VLA NE AT Y ==V 78 B BEEIIREE S
nrz,

ARWFFext G4 o BMIIX 43 Bl #E A1%, KBMI2%6.3%,
HBMIA67.9%, #BMIZAS258% TH Y, HA A&l
HEHELEIRO SN D o720 KCLIZK B 7L AV
M EA12192% T, BMIX 435l TIZKBMI 27.5%, H
BMI 169%, #BMI 23.3% T - 720 LATHHETIX, A
N D M AE L S 2 xR & LR CTKCLIZ L %
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K3 ZERBUIAT A v 7 WEGH AW T A FPORREKCLIZE 27 LAV - TAREDRE?

=LA

p for trend®
S JH PR T S PH R FJ PR R
VAP
n (%) 279 (26.6%) 629 (16.6%) 691 (19.9%) 0.187
ORs (95%CI) 57010 1.70 (1.44-2.00) 1.00 (Ref) 1.25 (1.11-1.42) <0.001
EFNLE 1.47 (1.21-1.78) 1.00 (Ref) 1.10 (0.95-1.26) 0.004
5703 1.34 (1.09-1.64) 1.00 (Ref) 1.10 (0.95-1.28) 0.074
TALREE
AR T
n (%) 65 (6.2%) 103 (2.7%) 110 (3.2%) 0.008
ORs (95%CI) 57010 2.06 (1.48-2.84) 1.00 (Ref) 1.21 (0.92-1.60) 0.001
EFNLE 1.53 (1.06-2.19) 1.00 (Ref) 0.96 (0.71-1.29) 0.011
5703 1.38 (0.94-2.01) 1.00 (Ref) 0.91 (0.66-1.25) 0.040
IADLAX ™
n (%) 127 (121%) 313 (82%) 308 (89%) 0.094
ORs (95%CI) 57010 1.50 (1.19-1.88) 1.00 (Ref) 0.96 (0.81-1.13) <0.001
EFNLE 1.36 (1.07-1.72) 1.00 (Ref) 0.94 (0.78-1.12) 0.002
5703 1.38 (1.08-1.76) 1.00 (Ref) 0.92 (0.76-1.11) 0.002
TEB) LR OART
n (%) 135 (12.9%) 323 (85%) 368 (10.6%) 0.884
ORs (95%CI) 57010 1.33 (1.07-1.66) 1.00 (Ref) 1.41 (1.20-1.66) 0.611
EFNLE 1.07 (0.84-1.36) 1.00 (Ref) 1.23 (1.03-1.47) 0.256
5703 1.15 (0.89-1.48) 1.00 (Ref) 1.06 (0.88-1.28) 0.538
ARG ARIRIE
n (%) 46 (4.4%) 24 (0.6%) 6 (0.2%) <0.001
ORs (95%CI) 57010 7.03 (4.28-11.81) 1.00 (Ref) 0.29 (0.11-0.66) <0.001
EFNLE 6.22 (3.75-10.57) 1.00 (Ref) 0.25 (0.09-0.58) <0.001
5703 1.46 (0.81-2.66) 1.00 (Ref) 1.09 (0.35-2.94) 0.557
TPERSRE DAL
n (%) 200 (19.1%) 564 (14.8%) 514 (14.8%) 0.020
ORs (95%CI) 7010 1.23 (1.02-1.47) 1.00 (Ref) 1.03 (0.90-1.18) 0.061
EFIL 2 1.06 (0.88-1.29) 1.00 (Ref) 0.94 (0.82-1.08) 0.206
5703 1.05 (0.86-1.28) 1.00 (Ref) 0.98 (0.85-1.13) 0.488
HLZbh
n (%) 62 (59%) 155 (4.1%) 168 (4.8%) 0.876
ORs (95%CI) 57010 1.31 (0.95-1.77) 1.00 (Ref) 1.25 (1.00-1.57) 0.776
EFIL 2 1.11 (0.80-1.51) 1.00 (Ref) 1.16 (0.92-1.46) 0.766
5703 1.08 (0.77-1.49) 1.00 (Ref) 1.16 (0.91-1.47) 0.686
R RE DAL
n (%) 380 (36.3%) 1,222 (32.2%) 1,184 (34.1%) 0.969
ORs (95%CI) 57010 1.20 (1.04-1.38) 1.00 (Ref) 1.06 (0.96-1.17) 0.099
EFIL 2 1.10 (0.94-1.27) 1.00 (Ref) 1.01 (0.91-1.12) 0.275
5703 1.12 (0.96-1.31) 1.00 (Ref) 1.05 (0.94-1.16) 0.405
5 >%5
n (%) 252 (24.1%) 661 (17.4%) 662 (19.1%) 0.142
ORs (95%CI) 57010 1.45 (1.22-1.71) 1.00 (Ref) 1.11 (0.98-1.25) 0.002
EFIL 2 1.20 (0.99-1.45) 1.00 (Ref) 0.93 (0.81-1.07) 0.011
5703 1.18 (0.97-1.44) 1.00 (Ref) 0.96 (0.83-1.11) 0.055

KCL : Kihon Checklist (J¢4&F = v 2 V) Z }), IADL : Instrumental Activities of Daily Living (F-B¢# H % E3GE)1E), ORs : Odds Ratios, CI : Confidence
Intervals, Ref : Reference
8 EREOFEUNE (%) &, FRMERLIEHEL Lot v XM (95% FEX ) 2R L7z,
KT, MEHICAHE (p<0.05) TH 5 Z L 2R,
DRSOV AER, MER, ALK
COETN2ETIVIHEE, MEMR, B, RPN, ARV GEBVEE, ENECRE RTHUE, SRREE BBAd), BBk, 7 v A
TR
4 &5V 3 £ 2+BMI
€ WMEIAE, Cochran-Armitage (2 CHRE PR, SRR, REMEEOMIN 2 MGEL 72,
4 v XM, linear-trend test \C CHIFHPAIERE, SERIPRIERE, 5 PR O M0 % Mk L 7.
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R4 EEROIV AT 4 v 7GRV BMIX 5 B0l 57 A POk R E KCLIZL 5 7
VAN - T REDR#?

B> T A b

P for trend”
ferzliifes s 6 e P T F PR
{KBMI® (n=523) n=238 n=235 n=>50
ZLAN n (%) 80 (33.6) 52 (22.1) 12 (24.0)
ORs? 1.21 (0.69-2.10) 1.00 (Ref) 142 (0.49-3.89) 0.757
TR
AR AR T n (%) 22 (9.2) 12 (5.1) 1 (20)
ORs? 0.53 (0.15-1.83) 1.00 (Ref) 0.02 (0.00-0.39) 0.033
IADLAK n (%) 25 (10.5) 10 (4.3) 5 (10.0)
ORs? 1.71 (0.69-4.48) 1.00 (Ref) 2.64 (056-11.19) 0531
ST ZRERE OILT n (%) 23 (9.7) 24 (10.2) 4 (80)
ORs? 0.47 (0.22-1.00) 1.00 (Ref) 053 (0.12-1.94) 0.868
IR RE DT n (%) 48 (20.2) 35 (14.9) 7 (14.0)
ORs? 0.88 (0.50-1.55) 1.00 (Ref) 0.69 (0.23-1.84) 0.641
FLzdh n (%) 23 (9.7) 5(2.1) 3 (6.0)
ORs? 3.29 (1.19-10.80) 1.00 (Ref) 1.91 (0.31-9.83) 0.464
PRABEREOK T n (%) 78 (32.8) 71 (30.2) 15 (30.0)
ORs? 1.04 (0.68-1.60) 1.00 (Ref) 1.25 (0.60-2.51) 0.620
W9 >R n (%) 63 (26.5) 46 (19.6) 10 (20.0)
ORs? 1.03 (0.60-1.77) 1.00 (Ref) 1.31 (0.49-3.23) 0.619
1 BMI ¢ (n=5,651) n=715 n=3017 n=1919
A D n (%) 162 (22.7) 461 (15.3) 333 (17.4)
ORs? 1.24 (0.97-1.58) 1.00 (Ref) 1.17 (0.98-1.40) 0.665
RN S
HETERRREACT n (%) 33 (4.6) 69 (2.3) 45 (2.3)
ORs? 1.27 (0.77-2.06) 1.00 (Ref) 0.92 (0.60-1.39) 0.221
IADLA& n (%) 83 (11.6) 252 (8.4) 146 (7.6)
ORs? 1.24 (0.93-1.64) 1.00 (Ref) 0.84 (0.67-1.05) 0.013
B RO n (%) 89 (12.4) 222 (7.4) 168 (8.8)
ORs? 1.22 (0.90-1.64) 1.00 (Ref) 1.21 (0.96-153) 0.956
IR DT n (%) 137 (19.2) 440 (14.6) 287 (15.0)
ORs? 1.11 (0.88-1.39) 1.00 (Ref) 1.02 (0.86-1.21) 0.512
MLZdh n (%) 31 (4.3) 118 (39) 88 (4.6)
ORs? 0.83 (0.53-1.25) 1.00 (Ref) 1.21 (0.91-1.62) 0.085
FREIBERE DT n (%) 261 (36.5) 980 (32.5) 638 (33.2)
ORs? 1.09 (0.91-1.31) 1.00 (Ref) 1.01 (0.89-1.15) 0418
#195 o55 n (%) 157 (22.0) 501 (16.6) 333 (17.4)
ORs? 1.14 (0.90-1.44) 1.00 (Ref) 1.01 (0.85-1.20) 0.341
= BMIC (n=2,145) n=94 n=546 n=1505
A D n (%) 37 (39.4) 116 (21.2) 346 (23.0)
ORs? 2.51 (1.44-4.36) 1.00 (Ref) 1.00 (0.76-1.32) <0.001
AR EE
ERET {0 n (%) 10 (10.6) 22 (4.0) 64 (4.3)
ORs? 2.46 (1.00-5.73) 1.00 (Ref) 097 (057-1.71) 0.023
IADLAE n (%) 19 (202) 51 (9.3) 157 (10.4)
ORs? 2.35 (1.23-4.36) 1.00 (Ref) 1.12 (0.79-1.61) 0.013
JEB) R AERE DI T n (%) 23 (24.5) 77 (14.1) 196 (13.0)
ORs? 1.89 (1.00-3.51) 1.00 (Ref) 1.01 (0.72-1.41) 0.037
IR e DAL n (%) 15 (16.0) 89 (16.3) 220 (14.6)
ORs? 0.78 (0.40-1.43) 1.00 (Ref) 0.87 (0.65-1.16) 0.721
HLZH D n (%) 8 (85) 32 (59) 77 (5.1)
ORs? 1.31 (0.52-2.95) 1.00 (Ref) 0.92 (0.59-1.46) 0.395
RRBEBE DAL n (%) 41 (436) 171 (31.3) 531 (35.3)
ORs? 1.68 (1.05-2.69) 1.00 (Ref) 1.15 (0.92-1.44) 0.094
#195 o%5 n (%) 32 (34.0) 114 (20.9) 319 (21.2)
ORs? 1.92 (1.10-3.33) 1.00 (Ref) 0.84 (0.64-1.12) 0.002

KCL : Kihon Checklist (J64<5 = v 1) 2 }), BMI : Body Mass Index, IADL : Instrumental Activities of Daily Living (F

BEi9 H# RIS ENE), ORs : Odds Ratios, Ref : Reference

R REOBMEL, ANE(%) & SHRMERZKIEE Lt v X (5% BHXE) 2R L7z KFE, #SavichaE
(p<0.05) TH 5 & xR, LERITETIV2 (Fils, PR, A, S, B, KM, ki, 8
MRERERE, EBINAD), BEmg, TR, SEBpEE, RATAE, EIURRE, 7 LA OVERME) L L7

D linear-trend test 12 C, MUEPHERE SRR, BEMEROL v X OGN AMEEL 7.

¢ {LBMI : <185kg/m?, H1BMI : 185-24.9kg/m’, 5 BMI : =250kg/m”

4 ORsOFEIMAIE, 95% EHHIX M2 73
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e I B AT308%, & MEA333%%, BMIK 4
B T <185 kg/m?1£555%, 185-199 kg/m* 1% 37.7%,
20.0-22.4 kg/m® 13 34.2%, 22.5-24.9 kg/m>1£32.6%, 25.0-
274 kg/m? 13 34.3%, =275 kg/m?i349.2%%2 7 & AR
ENTVD, 7UAINVOGSEAITERE & SIS
2% 2 h o, HEEOK LA RER ThH o 72k
WFZETIX, BATIISEIC bR CEM B EN D ol b %
25

KCL FAZRED 9 HIADLIE, KR#KNT-OREHKICE
WTHHR o T A M EOENRD LN, HEMHE
FETIZIADLIE FOENE H o 720 HANGIGE %2 5%
& L 7z Tanimoto & DHERITE I BT, B rax=7
TRIEF NV aR=7 LT, IADLIE F28H % C7.05
f, AV TSMIETH -2 ERMESh TV Y,
B> A7 A M2%, IADLIKF EBE L Tw/-Z &ix
NS ERBEORRETH 720 —H T, KCLTFTRRED
IADLIZ, THE] Tl < TFEATRN] 25-ti+ 2 b D
Td 5o IADLHEES & EATIRIOTEHEEL, PR K ks
BOBEYZIF LA MEShTw Y, KT
WEINOLDORTFERELLD, SRIEENIZHET S
IADLIERECTOMET b LEAd L,

BMIZ & & & fRHE 2 S HICER S, RIF®E L IE
DOABREYEH A s, o E R EL EH S
nTwz W, EBMI L% - FBMIO#E I, AR
2 CTH 52 BHAANRERS BT 2 HCHEBM &
FEPE I IE TR A BIBIER A D ) (HBIEREr=096), FE
HHFAEICBWTHHFHGERTH S ZE2IRINATWY
2%, LaALeASBMIORRE LT, IRIiE BRIk
Wi DA 0 7 AL B9, BRIR = & IZAH B ASRE
WENBEWI ERETENLY, —hT, Ko nT
A MOHRBICHEE 5 2 5 FREMEL, PEimgics
WTHETHIIE L 2B TR & EOMMAH 5 2 &
PHRESHTBYD, $BiorT A bOREEERET
EEEHEIML O REEDRIE S NS, FEREIZRR -
T A DO ERIZ, L ax= 7 Th DU EEED
BOIERHEISATYEY, ThbnZ ki, &
BMI %> 45 J& PREAE & AKX - v BMI 2> 25 & PR A 0 38 »
i, a7 sY L IR T HMTH B & E R
LNb, v ax=7uiE, HRENHEREE TN
WP OWH % e b oREY THY, Frax=TH
MU AR TEARH Y R 7 RBATRED Y 27 B,
72, 7TVUA VR HEAEEE IADLEEZ X721 %
FUO Sl s SN, KBRS NS & T B
WTH o7z AWFETIX, HBMI D HER M4
TERRBEAC T | (B2 RE DMK T | [FRARERE DT ] [#)
VORGSR E, BIKEOARL ST, KfGHE, A
G TN FHREICBWT LR TR SNz, 7
VAN A 2 VD02 R ) STl 7 RAE L7z 2 L

ZZONDH, AWFFRIIBEITZETH D KRR OGS
WKIEES Wz, SHRBIN 2 REPLETH S,
AWFFEDTRME, WHE % LI TT v & 412
B L7722 LT, 40 5700 T TOERBEIZK
ERRWYDB RN ETHD, MAT, H—ax— T
B NOE 2 EOHMORL L2 TOMETH L
L, B - BEIRRRE % 2T T e WA
s T b TE LMD Do

—FT, RUPGEOEROMHUCH 720, LT ORRR N
EEEBTHLIENULETH L, BUTHERWORAE L L
T, KCLOF X HIZ65 U EOATHERINTVS 2
W, 5MARMD 7 LA NVEIEFHICHETE TV
HetEDS D %o ARBIZEXT LB O & KCLIRMIZIX, &
B IEOMBEMERASH Y (r=011, p<0.001), HHEHIC
BUTHHMBIBECTH 2 WML MR L7205, PaEH
TREMOEZ B R ENBHELRLELILENEZD
N, MELBRPLETH D, S5HIF, TEB X O
FZOELLTOLMHHTESL 7 LA VIEEORREILET
Hho 212, RUFZEIIMBIIZIETH Y, KWEMIFRIID
WTERTEZ WV, H312, KBFZEIE%H % Bt
FICTT v F AIEE L722s, BRI E T 58.1%,
BT 60.0% TdH Y, AiERIEREEROFEEE Lot
BERELTOEPAWETH 5, WRBE T BHEMID
LEFEEBEARH R EOBIRANL TANEGER TS S
ENEZOND, F4IC, RifRIEHREAFAETH D,
HOHHIZ X 28K F 72138/ iR RN, 7 AR Y
DRFEREE GOLUREDLD 5, H512, Fiio»T A
M TFRFEO B 2, FEE AT 58 ClEiRs 8
AL TV LD D 5o RIZETIE, BEOREL
HEBR L SN Twiawnize, B EEREEEsE e L
THOB B E AR T UESDH 5, E61T, AW
TIXKCL P RED ) BKEICOWTIEMFTTE T
Wiz, KEFEIZOWTIE, FFME B ICBMISE 1
VAR 2 WSS ETH b IS, A
FETIET VAN EOBEIHE SN TR L KON T %
FEL 725, RN T2 ICBRET LI ENTETY
BVIHENED D B o
DEDE)RBAEEZETLLOD, 7L A NVOTH%
UESLINLHPT, KionT A N THEAMEDH X
T VLA NOELREGHE L, BBMIZR S & 2 o[
BEYEWTH 2 Z LRSI NI RFROTEHRIL,
W 5E 231 2 < H CRH A5 5E 22 F5 ¥ - 2» 7 A b & BMI
FHAEDLETHWSZ LT, EBMI22HRHED
FHE7VLANVOWRENREW E2HE LA TH b,
ZHIZED, hEREVPHE THEIZZ LI VOEZY
VYR TELND L, BEREOSFICEN
T, WIBIZBI A2 METPHRBIRRTO 7 L A VT RIK
HEFEO—DOL L TUHEHTE 2 WREYRD 5,
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720 E512, $BliohT A CTHEEREICEY T LHED
9%, WBMIE - IKBMIDHE TIE7 L A VICHH$
B PRS2 2 REEDSHERR S, 4% XD R
WAL ETH %,

F & H K

ARSI B L CBR & FIRHI B2 2 o ARHIFSE
& TRBRF R D 70 7 5 MREFE (714
V) EH | 0—WE LTERLY, T 0% M g
Ml B X OSBRI, KB, S B g v A B A
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Relationship between Finger-circle Test and Frailty in Community-dwelling Middle-aged and Older Adults
by Body Mass Index Category:

A Cross-sectional Study
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Geriatrics and Gerontology
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Objective: To examine the relationship between the finger-circle test and frailty by body mass index (BMI) category.
Methods: Data was collected from 8,319 people who participated in an anonymous mail survey conducted on mid-
dle-aged and older adults living in Settsu City and Hannan City, Osaka Prefecture. Frailty was assessed using the
Kihon Checklist. The finger-circle test was conducted by comparing the circumference of the calf with that of the fin-
ger circle, and the results were used to classify participants into a “bigger,” “just-fit,” or “smaller” group. BMI was
calculated from self-reported height and weight. Multivariate analysis was used to examine the relationship between
the finger-circle test and frailty as well as the frailty subdomain by BMI category.

Results: The prevalence of frailty was 19.2%. In the finger-circle test, 12.6% were in the smaller, 45.6% in the just-
fit, and 41.8% in the bigger groups. The smaller group had a higher prevalence of frailty than the bigger and just-fit
groups. Of the overweight and obese, 39.4% of those with smaller group was found to have frailty, and the smaller
group had a prevalence of frailty approximately 2.5 times higher than that of the just-fit group in the multivariate
analysis with decline in the subdomains of physical, psychological, and social aspects.

Conclusion: In middle-aged and older adults, the obese and the smaller of finger-circle test group had a significantly

higher prevalence of frailty, suggesting the necessary of frailty screening in the obese.

Key Words: Calf circumference, Finger-circle test, Frailty, Sarcopenia, Obesity
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PFM: Pelvic Floor Muscles.
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increases lower extremity venous blood flow. Prog Rehabil Med. cle contraction in stress urinary incontinent women: Comparison
2017; 2: 20170009. between transabdominal ultrasound and perineometry. Int Uro-
40) Chehrehrazi M, Arab AM, et al.: Assessment of pelvic floor mus- gynecol ] Pelvic Floor Dysfunct. 2009; 20: 1491-1496.
(Abstract)

Changes in Uterine Artery Hemodynamics during Voluntary Contraction of Pelvic Floor Muscles

Sayaka URUSHIKAWA, PT, MSc
LUTIS

Akiko MORI, PT, PhD, Masami HIDAKA, PT, PhD, Koutatsu NAGAI, PT, PhD, Kaoru SAKUMA, PT, PhD,
Akira SAKAGUCHI, PT, PhD
School of Rehabilitation, Hyogo Medical University

Atsushi FUKUI, MD, PhD
Department of Obstetrics and Gynecology, Hyogo Medical University

Objective: Ischemia due to excessive contraction of the uterine muscles is a cause of menstrual pain. Therefore,
exercise can be expected to improve circulatory dynamics. In this study, we evaluated changes in uterine artery hemo-
dynamics induced by the voluntary contraction of the pelvic floor muscles.

Methods: We measured the hemodynamic changes in uterine arteries caused by voluntary contraction of the pelvic
floor muscles in healthy adult women aged 2045 years using an ultrasound imaging system. The primary outcomes
were the time averaged maximum velocity and time averaged mean velocity. The secondary outcomes were the
pulsatility index, resistance index, and pelvic floor elevation rate. Measurements were taken during the menstrual,
proliferative, and secretory phases. Furthermore, differences before and after voluntary contractions were analyzed.
The correlation between the change in time averaged mean velocity before and after voluntary contractions and pelvic
floor elevation rate was also assessed.

Results: A main effect of time averaged mean velocity was observed between before and after voluntary contraction
(p=0.023). The time averaged mean velocity revealed no correlation with the pelvic floor elevation rate.

Conclusions: Voluntary contraction of the pelvic floor muscles increases the time averaged mean velocity of the

uterine artery. Pelvic floor elevation rate was not correlated because it is not a measure of contractility.

Key Words: Menstrual pain, Exercise therapy, Pelvic floor muscles, Uterine artery, Hemodynamics
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Feasibility of Combining Physical Therapy with Exergames for Patients with Subacute Stroke:

An ABA Single-case Design

Keiichi TAKEI PT, PhD

Department of Physical Therapy, School of Rehabilitation, Tokyo Professional University of Health Sciences

Miho SUGANAMI, ST, Shinpei MORITA, PT
Department of Rehabilitation, Shiomi Hospital

Objective: This study aimed to evaluate the feasibility of physical therapy combined with an exergame (EG) called

Ring Fit Adventure (RFA; Nintendo) in a patient with subacute stroke.

Methods: An ABA single-case design was implemented for a male patient in his 80s who had a subacute cerebral in-

farction, with each period lasting 2 weeks. The A phase was the baseline period, which included 1 h of regular phys-

ical therapy per session, while the B phase included 1 h of EG training with RFA and regular physical therapy per

session. Psychological measures were assessed using the physical activity enjoyment scale, while cognitive measures

were assessed using reaction time and the stroop color-word interference test. Additionally, physical measures were

assessed using the 30-second chair stand test, Berg Balance Scale (BBS), and timed up-and-go test.

Results: The BBS showed improvement in all phases, with the greatest improvement observed during the B phase.

Conclusion: The effectiveness of conventional physical therapy may be promoted by combining it with EG using

RFA in patients with subacute stroke for improving balance.

Key Words: Stroke, Exergame, Physical therapy
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BREUEICRZES Lol —HT, BTIEiE LZH
15 (LLF, JEBR/ S v 1) %R L EFA % FI L 72447
ST TR Sy FREG X510 LE0RT 5 & Wi
F TR IABIE L 72 (R12)0 T & 9 1A E LA,
SATHI 6T TFA & Holi U EFA IS & 2 HORASEI 12 %
B ORAE % 30 B I TH - 720

BATHERE D FFANE, XPREATH A LT 2L

A% E % vy, Comfortable Walking Speed (LLTF, CWS)
BEML 2o /NT v AERESEAM 1% Mini-balance Evaluation
Systems Test (LLF, Mini-BESTest) 16), Berg Balance Scale
(LLF, BBS) 7, Timed Up and Go Test Comfortable ( LA
T, TUG com) ™ %t L7=o 5 3 WA 40 %
BEiAEA L T B L EFE L1/ 2T - 720 CWS,
TUG com, H MRS 0 Fr B S A7 PR, Bl P 138 26 ) sl 3
# (dynamic joint control training : LLF, DYJOCK — k)
OPRFFREB OWE L2 OF i L, 2O TIE % A
L7zo F7z, BATHIZOHIEIZIE, SARA, Mini-BESTest,
BBS, TUG com DAATELD 7 v b 7192 %7z L,
T ¥R MR BUE R & AHRRO T, MW EHIRTL
THEICHNY & Lz SaHiEHE Of#Z2 T 1TITRT,

op -k e 3]

L AR )6t (30~637 H)
I AV O ARER O ]R8 13 % A E AL ARG DL &
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BATREONREHL L % 2, Z ORI T O KR
BEREOETICL 2 b0 LR L7, KfHE? ©
1, EEARREAME T LT AN L TIZIFAIC X 5
IADERTH B L WG I TWDED, AIEFI DAL
BT ORI TIE, [FAIC X B BE - REDIBIE
HHEETH > 720 ZhUE, AIEG O R REATE E $RR
LCTWAZEIMAT, EEREDREEIKTZ2RDT
W50, HOEHRANOEZEOELTLSHEETH - 72
EEZT. O, Bk EEHEA L Y A w
EFA 25/ A OARFEBN IZ AR CTH B L £ 2, EFA%
PR LB T e s 0% v KL (M2). 72, EFA
R LEETT ST 2320~300FE L, 6T L
T CORTEHH M E N —= 2, SR,
AT (DT, @HEAA) bIEML 7.

2. HFEREME & b Rl

5639 H 121X, FMAIRFBERERTAL 0 2AE - PREPIKAE
HIZAETHOHHTIN T TRE L WEFTORHY
iR T, KBRS L WHEZ B2
BBS 237 25, Mini-BESTest (95, MMSE 228 % % T
# L, TMT part A b WEREE 5725 DA F T
U7z, Aear, MBI B TR, BTk
ATHL S P R 2 U3 ST ) TR L 2 0 &
MG E OIFMUC BT 2 HFERITHE b WiEE o7z L
ML, AHIFRANOTF R A T % 45 TR 2 528
EEEDL7UART Yy THAMBL, AT SRR
WCHBOGM A REBI/ERIND 2 LIC X ) BEEH
FTE§, AUAOEE Y X7 PRAELTWAHIRET

& o 720 Mini-BESTest D UG ELZHHOEE TS, Ml
FHNDAT v ¥V TOEABONTHo722 b L H
VAT FERHEETH 5 720 AUAOBELBIOBRIC
JUAATy THMB UEE T 28I, 7 a2 A
Ty T AT 2 A T L7z Z ORI EE
ZREL [BEEOPRWE I LTL2ZE W] & EFA
rFHA L7256, BRoOAMFRERBEIEIESINLT, it
WIS BETH 5720 — T [HREBOIMANT # B IR E
WL RVEIICLTL BRIV EIFAZFIH L7238
&, EAMNRER LA 72 a2 27y TR
FRECH - 720 HRBAGRE T, ¥oREirbiwv
ity ANBITE & 2 ) 1LABREITRTH - 7.
ZURAATy TRBRICTEEIE S RWwE 9L TL
728w L EFA ZFIH L7254 193 R EE ST RE T H -
72o =77, THREDOIMINBIE ITRED D0 5 v &
W] ETFAZ R L726A, S24BRIENTTEETH -
720 DYJOC AR — FIZ X 2 L8 HIHERETI, #onkiTb
WA, 1268 TH o7z [R— KL
PUFRELAEVWE ) ICLTLES W] LEFAZFIH L7
Yity, 1B12BRFFWHE T H > 72 DI L, [ A K
LRETFEHPENIIICLTL S W] LTFAZFIHI L7
Yitr, 1664 IRFFITRECTH - 72 (K2),

3. BEEHE TS (63~124% H)

I AR OAKEGI O B SIE, iR co 2 1
AATy THICEBEZRRHETE RN ETHY, Zhid
I AN > B & BRI T IR O IR RS RE R T AR FE O
TTICE 2D ONPEREE Z 72, AR 30 W] 57

K2 HEROEMEPAENTH 7270 T LB

OTFBAFER (B0 X [BEP HEEND X9 IC] BURL, T EREREZ I Y Fu—LT 5.
Q@BFEAT v TR Sy FICREFRES LI FORL, A TIRORBEENEZEL 2 51T 5.
OBATH [P Sy PG LI HoRL, HVRORMEPNEDLEBIES 5.

B : WAy AL (Internal focus of attention)

@Orua2AATy 7, KSR HREOIMNAEAF) T X520 E I HRL, ATHOMERZI Y PO—V$25,
BDYJOC K — FIZ & 2 LHHIHMA IR (WA KL 2T B 2L I HoRL, L RFF2T 5.
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BCIXEEMMTH > 7-DIH L, 635 H TldE~rh
LRESR A & T LSRR & TMT part A 250 %€ 7] 78
AR T L7z (KD o AWM CIIEERERE DL
R~ FEEHURRLITEEBREVEE I T L TCWizz0, &
RNEBICEMRZ T 5 2 LR S5 2 L WEETH
D IFA % W 72 ADERIASHEE & HIWF L7z, L L,
R AR L B TR AR RE - 1B O I T At
L, TFAZFH L2B0RIC L D BEOBIER/N T + —<
VADYE R RO, BEREROBIR 3% EFA
HULOIRED & [FA L OFREITET L 72,

F72, FAZFIH L7288 70 75 513 20~30 5 F it
L, AT UM EIEE & 724008 0 H 300y, Al
FE BN T 72 BARATRRE, B RIS B EE b FE
L7z

4. SHEEHN

1) kAP R

FMA O FIBGEB)IH H X #5325, RAEEFIZ R -
THRIM, JEE2CH B L7z ZEERELIT BRI,
RO, JERAE, BRI IC2MIc B L7z WMET TOM
EEEMEE, REVESCREEOMET T, WEERE
FIEITIER s L722s, T RAROM L) EHN
e RELSEDLY BVIRETH - 72

2) HELLIAE TR

MMSE (%29 5, TMT part AiZ50%, TMT part Bl
12080 % T L7ze BB IZMAERG O L H#iPH £ T
g L7225, EIRE RO TR LB ER O 1 B 4
PR IE5RAE L7z (R,

3) H&E, BT, NT VA

HITANO T MR Tl AE TR E A TRETT 2 5%
FMEEDIURAAT v TICLEBEZRIFTEE L 1%
D, #mE) 2 2 3R L 720 Mini-BESTest @ Bt 1 %
BHWOWEHETYH, MDA F v ¥y Z7OHEHIZ2 5
ANEWFE L7z SARAIX65 5, TUG comix13.3%, BBS

72L, WU HITWMASRITAY . E oz DK, 5
12495 HIZRAMRAT HAL & 74 ) B HRIATRE & %2 5 7o

Z =

Al RO RERRGE & TEERRE O 2 7D 72 e
LT, EROYGEE G b TEMERE R OBOR %
EFA HUG7» 5 TFAHUNZE) ) 8 R =728 S A Z AT\ AT
IR o I ARIINEAE G O H LKL - E bR
BT ZZEL, W@HIALHH LEFA Z A L 7265
TR T AEHLITER L7z S ARG -
FERE IS —FBLGE 2 BD 72720, RN SRR Z AT
HIFA % TR E L2 AZFERI L, ®EIIIZBIRAT
(S EL USSR AT RE & 72 5 720

EERERE O T % G 7B 0 3 5 PRAEHR I 159

AIEBI DA A TIIEFADIFA & L LAERTH -
2P, EEOREEECTHEEREORT 2RO T
W22 R, BERNICHCO KO —INEELY
T H5IFAIC L B AR EHHRHETH o270 EE 2
%, Sakurada?? ©I13TFAIC X 2H0RIZ, &V Bz
BT AWMEPETIIN T+ —~ VA EEIC LS5
ZEPHEENTVD, 2L, FENEBOEE~DTE:
BETHICNNT 5 2 EHTRETH 5 720 1EHE 72 HE) 2555
ITTCELILERRBL TS, L2LGHD, AEFI
EEOREKRERKTZE2LTBY, HEDOFEKRWIIZE
BEMTLFAOFMANKHETH > 7z LM S5,
2T, EFA L Wi LIFA IR & 0 % OFBAM AR 2 B
28 Zehs, WE RTHBEICBNTET )RR
oty FORITERZ T 2 H—0D, HBHRIBIHER
ZINF72HETH o 72720, HEOKE - EEEREOMK
TaAT 5ARIEFNTITEFADTIFA & I LA RN 7 FB:C
HotcbEZ D,

IABIN TR - EEREEOUE 220, [FAZF)
HA LRI L Y BBEDOBIER/ST + =< Y ADUFHR
B Tz729, EFA LD AD 5 IFA L DS A §F
FEW L. —MRWICIFA IS S 7 + — < » AHFICH
COYRO—ERIIEEZ T 2BORA b % 7280, =
M OR RN R EESHE I NS Z L WE IR TW
%Y, LaL, TFA RS EOBMIEI LSS 2 —
SEMB OB L 72 AR 4T B a2, EFARLEICH )
THbHIEIRBENRT VS,

F72, Kald” BEEBEOK T 2T 2082 ThN
ZTFADSEFA & FBE L X 0 X5 o AREEEATE§ 5 T g
HERELTWL, REFICBWTY, BRI T O
BAFDINT v AR T IEEZ RIZLTBY, [FA%
FHLINMADPERN TH o722 5, [FAOEMINZ
ROV TIE, EEOBIE LR HEIANDORD & &
T ER, BEICH L TN RILEDREICAER TH
CENRHESNTVED, Tho & EGDEFA L IFA %
PSR IR LT OB Z 2 7o/ L THR D NG »
ZEREDI) L2 b 72 2 L AR S 7,

AIEBIHE DS, WREICEERE - EEREOKT
2D DA, A AMINIIRILEERE O BER BRI
ARV D R VEFARERTH 0, A - FEHEHERE IS
FHr RO A IETFAICY D B2 5 & v 12iE# 8
DEFBPHENTH D Z EHRBENT,

L Lahs, RAEFIIBIT SRR & ZF 2tk
BT O BLRIEDMBOFEBNC DRI TH HH L9 213
REHTH B, ZD7280, FIEFNI BV CTHERELEEICIG U
TIFAB X EFAORF OEBEE MR E L, €0 LT
BY R EETEEEINL TR T e ANEETH
bEEZ B

AREFT ORI L LT, BfEOMEMEIIBIT 550, #
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BRGE Lat T Y0 AR B H DR DA A
D%, B AR AR O VT ORIV WA
W - TR AR T AN LT\ 29BN R LBOR i
DECHE 2 HEBIOVT LS BRIV LE L E 2
2. 7, —FBITORBTHL I EHDY, SHIIH
HOREGITORHADPLETH 2 L2 5,

&

8

Gl HEOKEERBETOEERRETZEL
FEBNAS L, FE o Tl B~ R 2 ¢ #oRJi k2 EFA
MPOHIFANEBRRICEE L 28T, FEWLRNT Y
A - BATHRREO U E 2 D7z, TORRIL, JEROZEA(L
A & OFEBNZIE UT, BN FHl 2 AT W ER O RAL
DI BIRL 72 ECEFREL T 2L FRTH
L EEMEZ /R L T,
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Bo ARTIZEMEMIC BT 5538 & S itkae, LB
EORBRIEIZOWT, 722 DB ZEALIT OV TS
%o

SHRBENERE, RERBICSZA8E

2B TR, BEOEIZHN, FRRIMER Y
RN OTEEYEZ LT RESRE S ZREO BE 2R L
Tho ZD720, BRI X B EALUSIC X 5205
Wmic5- 2 2 B2 THERT HULEND b, RENE
EHLAEMPULNE LT, LTREORE SIS THR
DO AN F -2 HAET L, NREZ AL F—L
BV A= roafReiy v o RIS L) MG
ENBTIVEBEREE LR ETHL, L2, 7
) a—7 Y OFEICEBRRS D 5720, TAVF-0%
IEfh o v 87 o5 (B4L) % E4RE LM FEss]
I s (K1), NREOZ AV F—I3REIKE
<, POEFIIEEL L ORIEEY A P AL A b
VABRVE VDPEESND 2DIZENICPIT LT
WMRT 2, 8575 LoEEBE T, HEfEF T750~
1000 gl 727 287 ZEPTH TR T L23ms
NTHBY, BT EHIETT Y, —, Zoft
TPRiLED L, BITERRHR - BEREZICL > THE

*  Rehabilitation and Nutrition in Acute Care Hospital

1) KPR PR I R 7 PR I e 2
(T530-0043  KBRHFRBTALIX Kl 11" H 9 27 77)
Masato Ogawa, PT, PhD: Department of Rehabilitation Science, Osaka
Health Science University

2) MFRFRFBEFSRVER ) N E Y 7— ¥ 3 U HEREmEY:
Masato Ogawa, PT, PhD: Division of Rehabilitation Medicine, Kobe Uni-
versity Graduate School of Medicine
F—T—F 2N, 7V N, RFEREE

FPET AL F— v SHE LTHNRET A VEF—%
PWHT2Z L 3TERV, LA, BEIFLF—$5
(overfeeding) X BILKER, FHF D& ¥ 37 B oG % B
ELEEE 5222, 2070 REBOYRHES SO
RIS OBEHE 7 < LRI, 7 & OB
DHEFBEZIRADBRDTH D, 4 FF4 0 TlE &
PESI OO 1S, TALE— R ) b AR T
INE—BEFT LI RHEIELTBY, ¥ U sERED
1.0 g/kg/day & Tl % L EFENT Y AEI~ A F AL B
bODEMY Vs BRGRZCEERHTH LYY,
INSDEEKDIZANF—FBEDOINTG V ADHEMEEH,
BRI L A2 T AV EF—RE L3RRS AT
D, FAVESE RIS, RN ORE A Rk S
TVRERTH L, 2070, AVEMOXmET 7%
BRI e G IRER IR L 72D 2T, ZOHMEE=S
VY TR LD OMIEARS S (K2)YY,
AN TIIERIC L2 RILTEZ T TR, %
- AIEBC X 2B YO L+ — N —F v LT
(BT EBRERNMTHS (113)7, ZHIEIC X %
WYL TIH1-3% 3 oM KT 2% d 2 & 3 &
NTVBA, BRICEHZ M ONEE L ) BEIRS
n, wAO10H B O EMOETZEETHLY, %
BN IC X 2 W EEIR R & © 8 7 B OWRES L/ & > /%
U MRIGEDTHIZ L 5T X SND. Sl %k

X1 SfoforF— s omaX
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H2 g & R aERE (RIRARE), 25

B3 L OB AV SR GO (7) & —
% - {FR)

ERRWT A Ty kAT RDN Al % Y e 2]
10 HDABRTI47% DS NV aR=T 2 IE L 72 &
WELTWEY, 200F VIR=ZTORED ) b,
IR R E, LR, REOEIMCEEED Y 22
D—oDr LT HENTHEY Y, ERMEFLax=
7 R B MY EEA A, WO RBEASADLETH
%9, ABerh 2BV AE N & 72 ) Activities of Daily
Living (LLF, ADL) @K F 12 f4 % (Hospital associated
disability : A'F, HAD) Z &1, m4EMEE Lo T b
D, ZOHT S GRIEIRIEAICED S 2 &A% EEH
manTcwa WV, BRHEORE, ABTOTHOREK
7004129 9, Hhod89-99% MR L Twawna
EHHESHTWE P SRRSO S ERIE B
DIEEKHTH Y P, HRERENT, HNY XD B
NTLED) L THIIET, 7L4VEF SR T2
ThH, CAERRAMEREEL BRI D, 0L
HAD R #AEICH-TLES &, BEIRER/RD B
1529, 207 ORI 2 EBEM A2 SRk
BBV T OB X DR, HNEE R ORER L W
3 BLE D S OHFEIREA NIIEHICHETH D,

AMETORESFM
SR CTIRREBINEOFMIIEE TH 5%, ABEHio

DN STeL & OBIER (LK (6) 22 S 7EIX)

REREOA ) —= v 7L ABH oS —% &L ZLT %
RERBOFIOE L S D UHEL L b, ARHIONKE
REOFMiE LCiE, FBINWEKEN7TEA XY b (Sub-
jective Global Assessment: SGA) & EARFHAI R M AR AL
FEREEDILBEN LM LEL 72 5. 1 4E Global
Leadership Initiative on Malnutrition (LLF, GLIM) & -3
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RELGA ¥ ¥ —% >~ X (Bioelectrical Impedance Analysis :
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4 Global Leadership Initiative on Malnutrition 2 T O E e (SCHE(15) 2> S1EX)

K1 EEAZY—Z VT — VO HE

SGA MNA-SF MUST GNRI MST NRS 2002 GLIM
FHGH R O O O O ©) @)
R IR O ©) O O O @)
EAINES O O
PRI @) O @) @)
RHVE - 9 D )
BMI @) O O @) O
i P O
THALRHEIR O
FEATE H % 6 6 3 2 3 4 5

SGA: Subjective Global Assessment, MNA-SF: Mini Nutritional Assessment Short-Form, MUST: Malnutrition Universal Screening Tool, GNRI:
Geriatric Nutritional Risk Index, MST: Malnutrition Screening Tool, NRS2002: Nutrition Risk Screening 2002, GLIM: Global Leadership Initiative

on Malnutrition.
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