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Body mass index at admission is a predictor of improved activity
of daily living in integrated community care wards
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Abstract : [Objective] To investigate the relationship between body mass index (BMI) and the degree of improvement in
activities of daily living (ADL), and to determine the predictors of prognosis in patients admitted to integrated community
care wards. [Methods] We performed a single-center retrospective cohort study of 314 patients, aged 65 years and older,
admitted to integrated community care wards. Patient information was examined retrospectively from the medical records.
Patients were placed into two groups based on BMI at admission, and statistical analysis was performed. [Result] The low
BMI group showed a significant difference in functional independence measure (FIM) scores at admission, discharge and
gain than did the non-low BMI group. In multiple regression analysis, BMI at admission was independently associated with
FIM gain. [Conclusion] The low BMI group had lower FIM scores at admission, discharge and gain than those in the non-
low BMI group, and BMI at admission was independently associated with FIM gain. Therefore, BMI as an indicator of

nutritional status should be considered in the physical rehabilitation process in integrated community care wards.

Key Words : Activities of Daily Living, Body Mass Index, Integrated community care wards, Older Adults,
Rehabilitation.

#Wi2 : [HW) HWIRaRE 7 7 WA EE 2 & L L. ABE;O body mass index (BMI) & activities of daily living
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BITHEXNHRE LTI R — M TH D DEIR & D IRFBIIZEE OXFEIREES ADL 129 2 153RIc
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A AN OB, BARE O ElvE b
LTw3 (WHO. 2020), HAIELHBMD10.9%,
0 10.6% 1% body mass index (BMI) %318.5kg/m?
ROEME DD Z EPHMESATWVSD
(Tamakoshi. 2010), {& BMI IZ%6T- V X 7 & k&,
activities of daily living (ADL) BEBESE (Ni. 2017)
(Sun. 2017). ¥ va =7 (Minematsu. 2016) &[4
HLTWD, vax=7I3RE, Fir, BEEREE
K (Hiligsmann. 2020). APEHBAER & BAHE L CTw»
% (Sousa. 2016), & 51z, & BMI @z HEE T
iE. BETPEE O FARIE | ROER O RIESR A
W Z & B TRE N T WS (Tkenaga. 2017), %
D1z, BEEDEBMIIZI ALY F—¥avDF
BARIZO L2 HEMEDDH 5,

ADL B8 D IE HHEATE 21X 2 T: D ITRBELRED T
HH, ADLEENDMETF T2 L AEEOEMET T 2
AEEMEA D 2 (Loyd. 2020), APt %= & ADL
REOIET VA7 %Em® 5, ADLAREDMET T 5 L
RBE s EIz % D | fEBEH O R L. ADL g8
BELIVE T T2 ReMELrH 5, 720 ADLBES S
BEF9 2 LIEEEMET T 2 2 & CTHEBEENMET
L. Fvar=7filidgki & OSOHEH»E 2 5 wlHE
MndH 2, 2010, Hid ABiE#H D ADL 84
ET%FB$ 279121k, ADLBED ICBE T 2 A
TFEWHL 2T 2RBEDD 5,

MBS 7 7RI, DR O SR < B
INEY 7= a VIR E TR D | sub-acute FERE
& post-acute HERE & ¢ FF O D BRI TH 5, sub-
acute BEAE & 13, SR IC AL 213 & £ THEYE
L TR WEEEZZITANSHEETDH 5, post-
acute BERE X, BMEHIRPE CIBELME T L, £ D1k
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LT HIMMIZ ADLBED Z A LS 2 BEDD 5,
ZD7:®, ADLREHUWEOHERF % i L TR
HIize s 2 2 skt E 7 3,

Z 2T, AW, MRS 7RI ABE L 72

B3 D BMI & ADL eI OUGEFE & 0 BIR % F <.
FHROFHURFEZHL I L, ERAZINEY
F—yaVEMIIORITLZILEZHNELTWS,
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T A 3B a s — ML LTz, A
TR BE D HUIREIE & 7RI ABE L. 20174E4 A 205
201944 A COMIZY ALY F—v 3 YALE B
H 72655 0L Lo B Z R L LTz, BRAMENE L,
T—=RBRBLTVWDEH L LTz, BEBIISITA
T, BUUA»UEHEAER N L, RFERICE Tl
BT HARE Y20 EMEM KRS s (BAY
4. 2019), 18.5 kg/m*Kiifi K BMI B, % h 2l
EERIHMEBMIEELE LTz,

65 LD ABRES
(n=517)

—p 7 —% R (n=203) |

| ﬁﬂtﬁiﬂéﬁéﬁ(n=314) |
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(2) AEEB
MUTOFMIEE %, & V7 itskd 5% FEMITIN
£ L 7z, functional independence measure (FIM) (3,
HHEEEICB Y 2 B EOFHMEicd D, “&N8h” %
1R "BRTHEN 2 TRETIRETHZ, 20D
WEY — ik, £18HE THR I T b, H#HE)C
B3 2 131HH L a8 S 2 5 THH O A FF18HH
T, HEm 3126, IR I8 TH 2 (Keith.
1987), FIM O 2 a 7 1x, ABihks & BBk 12 & B FE
DY F R h DS LTz, FIM IEEEE) FIM, 72
B FIM, #8 FIM 12431F 72, FIM 2 2 7 OZ1{tiZ. &
BiRED 2 a7 226 ABERE D 2 a7 %2 LW TR
L7z ABehs D BMI OB NI, ABefR 1 EFH
ODHRED T — X ZHH LT, BMIIZ, RE ~ FF 2
F (BMI = kg/m®) oRXZHWTEE LTz, 7T
VB IOCHIGMH & v %27 (C-reactive protein :
CRP) &, APBERFDIMEMAE T — & 5 63K D 7z,
charlson comorbidity index (CCI) %, 2200 F% R



MRS 7 7 HBNBE & O Bt BMI 13X ADL 880 O FllAFTH 2

DENZFTEB»H DY TOoLIEETHY, 7
T 2&MEERORBMENRE T2 2L TRa7H
LWxEnd (Charlson. 1987), CCIIx AReHd &
NT b HFEREBE TN, FH L7z, food intake
level scale (FILS) 1%, 1 ~100RE CTOHEFEED
TBETH D, 237 BEWIE EROERURIN 23 BT
TH>dZE%RLTWS (Kunieda. 2013), FILS @
FHE XA BRI E R B LT o T, BET AV
X —813, FEEHE (basal metabolic rate : BMR)
WA P UVART EEBIRTF 2 REE L 72, BMR i3
Harris-Benedict . # FHWTEHR L. A bV ARFIZE
Long 5 (1979) O#it iz S W CEGH L 2E
UTzo TEBIRFIE, BFEOIGHIRELFE L CHY
IR NPRE LT, HEAERIZBT 2iEEIEL
EFNZNOHYE I A MILBRE LY vV a VT
B2 EHEOBEREIE. 1.1 (K), 14 (), 1.7

() & L7, HREOWEEIRIX, “K” X [HEiThic
ToTwa], “F” 3 [V L)L ADL & & Ofx
EPRDOTEB D A 24T 5 ] “E” 1% [V Nne ) <% ADL
KMz CHEIZ EoTEE 2175 ) LT,
FIRBROEEI R, K7 13 (B « AL Tl
By - AERES |, 13 [EHZEBCcoER R
BATGOHO rv—=v7], ‘B & [HfTh Lo
B cEs e EmAamofm i brv—=v7] L
720 ABEREO = 2 v ¥ —§EHEIE, APis 5 1 HEH
FCORFEMOE S IR ANVF —RETFE LT
HHUT:, = AVF—FRERIE, HEZA VT &
T AERI AV —ROE S E LTHEH LT,
ABEHBUZ, HIREHE 7 7 R OER BB E LTz,
FRIZIANEY) F—ya YL ORESEE AV
720 ABETE. BERIGIZ D VT IEH A, HINE LT (3
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PESING ABeiE BMI (kg/m?) S % Lk
ABEHEE 7 V7 3 Al (g/dl) Sl % g
ABEKE CRP (mg/dl) PG fE % LR
AR F v X —& (keal) SEGE % g
ABERE = 2 v — 38R (keal) SEIIME % PR

Al 3 v % —Fo I (%)

ABERHER T A v X — &t/ ABERpgie 3ov X — &t

G T HEHE ABEE: FILS Vv 1~ 10
FefS
ADL gy ANIBPERE FIM HEE)IH H
RFEIHHE
FIM FlJ15% R FIM- A Bk FIM

CCI: charlson comorbidity index. BMI: body mass index. CRP: C-reactive protein. FILS: food intake level scale. ADL: activity of daily living.

FIM: functional independence measure.
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(3) #RatiRiT

TRTCORBEHEBAIZOWT, ERMEOMIEL LT
Shapiro-Wilk #%E % i\, Z OFERICES W THRIE
TR 72, EHMEOMEIZHE S 2HHOZEL
N5 72D, EHDIHE D HE RBIED LWtk
Er, V8T AR v Z1THE S 4% Mann-Whitney U
MEZToT. £, BEREOHEEIZOWTIE X
BOEZ1T o 120 #MFIM A5 2 HIVAR & U CERJE
ST EATW. FIM R4S & ARl BMI 021 L DR
OGRS ZMET L 72, Fin, M. AREH BMIL A
Belke 7 v 7 3 fE. ABERE CRP, CCL, APghs= %
VE—FRR, AR FILS, ARthki#a FIM % 3t
BRE LT, ZEMEHMEIZHBERE [r] >0.8TH
E LT, ZEILIRMEDMER S N72BEITE. BRRR
WWEWE2H 2 LEZ LN DERERA LT, HaH#
T 12 1% BellCurve for Excel (Social Survey Research
Information Co., Ltd., Tokyo, Japan) % w7z, #EEtH2E
A RKHEIR 5 %A & LTz,

(4) RENEE

AL, ARbefmE A s OREHFS © 2019-
02) DEBERT T2, BAFHRIIEAIHFETE L
WO IERL LT T— 2 2 LTz, BT
RCTHDTO, 77T MEHERBED A — L
R=VIZHIR L, MREANDBMEFEETE DX I
BiRE L 72,

3. R
(1) BERLCEX

122 N (P42 A, &ZMBON, P4 187.346.3
%) MEBMIERIZ, 192 (BMERIAN. 133 AL
SPYI4EHRS5.2+8.00%) DIIEAR BMI BFIZ /M H S Tz,

ZIRAETEHEH ORI Tk, AR 7 v 73 vl
(p=0.009). ARelE T 2 v —& (p<0.001). A
B bf = 2 v ¥ — B HE (p=0.001). A P Kf FILS
(p<0.001), ABPEEE) FIM (p<0.001), ARPEks
ZHIFIM (p<0.001). ASBPEEEA FIM (p<0.001).
HEE) FIM (p=0.003) & #4 FIM O F)#5 (p=0.004) 1.
EBMIBED G BERIAER S . Abeh— A v ¥ —F 2
£ (p<0.001) 13E BMI D 252 o T2, BEERIZ
MR L DITBEAEBERE R DL . ZDRIZE BMI
TEC IR B B JR(E BMI B C I E B S R 03%

Dotz WREE b ABETTIFI KD KD % <. BEEE
FEBHEREBAR— LR L0572,

(2) ERRESIT

L EMLE T RO 2THE X T < R, MR A
Bel: BMI, ARehs 7 v 73 i, ABEk: CRP, CCI,
AR = 2 v ¥ — 8 #, FILS, ABEHRHE FIM A3
WricsE £z, BEIFSITOREER. # FIM FI45 125
L T. AP BMI (B=0.127; 95% CI=0.054 to 0.944,
p=0.028). APl 2 V¥ —FEH (B=-0.135; 95%
CI=-6.344 to -2.396, p=0.017) . APk FILS (B=0.138;
95% CI1=0.009 to 1.626, p=0.048) A3JH37. L CRIH L
Twiz (R*=0.035),

4. ER

SR OFERD S MG 7 I ARE L 72
BMI @ ## 1%, JEEBMI B35 L i LT FIM fl
BoME <. ABgk BMI & FIM |45 & Ji57 U C B
LTW3 Z & AR BMI 2MEAH D B 13 ARk
DB THEEE DMK < . FIM FJ#5 & 457 U C R L
TW3 Z &, ABEREO = 2 v X —FER L FIM Fl15
CADMENEDSD B Z EBHL IR 5T,

(1) APBzEF BMI & FIM

{& BMI B 5 H3IEE BMI BE & D & FIM Fl 15 0ME
<o ABEEE BMI 37 L C FIM FJ#5 & BJE# LT w
720 BAZEHR, REREEAIEREHT. WS, O
BB OWRTIE. ABR O BMIZ FHRAR & H
HLTW3 ZEPmESRTHS (Ni. 2017) (Sun.
2017) (Maeda. 2018) (Wakabayashi. 2019), 4[ED
FERIZ N ORI ELFFL Tz, Tz &
BMI 13 KRG RS 87 (Nishioka. 2020), 12
M B 92 1 il 95 B (Costa. 2015), 6 2% A FT & i &
(Bravo-José. 2018). 15 fip & 4k 2k F 3 (Reijnierse.
2015) I2BWTHVaR=T L OBEIRE ST
W3, BRAEREECIE. XBARRIZX 2 vaxR=
7 % RIE T 5 A REME S E < (Wakabayashi. 2014) . 1%
BIEOET., BE, X 0. XERR IR
DADLETEEHELTWS Z EBMESATVS
(Nishioka. 2019), AHFZETIE, APk BMI 23&AfH
O BE A REAERE A (BB FIM b {EfECTH - 72, Z
D1z AEBMIEIZH Va =7 %% L. FIM O{&



Hol 3% & 7 WA B 8B 3 o AFREE BMI 12 ADL g6 b o FHIKFTH 2

& 2. & BMI B & 3E{E BMI B D LLER

% BMI (n=122) JE{E BMI (n=192) pfE
iy G 87.3+6.3 85.2+8.0 0.068
W B 42 B 59
K5 ok - 80 Lotk : 133 0495
HE (cm)* 152.4+9.3 151.149.9 0.205
ABERRE (kg)*™™* 38.3+5.3 50.8+9.9 p<0.001
B BMI (kg/m?)*** 16.5+1.4 22.2+3.1 p<0.001
A7 V7 3 Al (g/dD) ™ 3.2+0.5 3.9+0.5 0.009
ABEE CRP (mg/dl) 3.07+4.35 3.06+4.34 0.214
cCr 2.8+1.9 2.6+2.1 0.091
AR 2 VX — & (keal)*** 1393.8+241.3 1538.1+292.3 p<0.001
AP v 2 —fBEE (keal)** 1092.0£410.6 1241.7£382.5 p=0.001
A 2 v e —FRE (%) 85.7+86.9 81.9£25.6 p<0.001
FILS*** 8 (6,10) 10 (8,10) p<0.001
ERHE (H) = 50.3£12.8 50.3+13.0 0.985
ABERSER) FIM*** 36.1£23.8 45.9+25.0 p<0.001
ABRIREER AN FIM™*** 18.749.4 22.5+9.8 p<0.001
AR FIM* 54.8+31.8 69.4+33.0 p<0.001
B BREESR) FIM™* 40.8+27.3 55.4+27.0 p<0.001
IR BEREERSN FIM™ 18.8+9.8 24.049.8 p<0.001
SRR FIM** 59.6+35.9 79.4+35.5 p<0.001
YEB) FIM Fj4 = 4.7+11.7 9.6+13.4 0.003
FB%0 FIM Fl|45 == 0.0+4.9 0.5+2.4 0.143
#i# FIM FlJ45 *** 4.7+15.3 10.1+£14.3 0.004
BEFEERE © 46 BEFEMERE © 82
JEBIER - 26 HEE) %5 : 55
PR I o 37 g 2 27 0.011
PRBE#E © 10 fEEias - 18
féimn A ;3 P/ : 10
b3k : 58 Sl : 84
T - 22 IR L 19
NG Sl - 2 SRR 3 0.139
SRR © 28 SRR - 64
Z Dl 1 12 Z O 1 22
H%E 25 H% 173
AR A& — L 58 FEERERZAR—L 84
St MRS © 3 St NS - 7
e e — IR © 6 — IR - 2
B AR 7 EHRA : 3 0.002
SRR - 7 SERIERE « 4
e s 11 T -8
ZoMf 5 ZFofh ;11

SR + e (R 2=, ThUiE (25%, 75%). BMI: Body mass index. CRP: C-reactive protein. CCI: Charlson comorbidity index. FILS: Food Intake Level

Scale. FIM: Functional Independence Measure.

OME IO TR W tRRGE ™ Mann-Whitney U MUE
£3. THEDT

) BB AREBM 7@?@% AEBGRRCCI /\ﬁ{ﬁgﬁg RLS  AREBEM  EMAS
eyl 1
A i —0.091 1
AP BMI 0067 —0.174 1
AR 7 v 7 3 E —0.042 —0.156** 0.152* 1
APiE; CRP 0.035* 0.114* —0.024 —0.327* 1
CCI 0.183**  0.021 —0.007 —0.224* 0.12* 1
AR 2 VX —FOURE —0001  0.076" —0036 —0.063 —0.02 0.007 1
FILS 0076 —0129°  0.189* 0.244* —0.127% —009%  0.101 1
APBEfES FIM 0.026 0.307* 0.212* 0.428* —0.151** —0.15* 0.019 0.579* 1
FIM F5 0.005 0089 0.151* 0046 —0071 0004 —0.146 0.102* 0.031* 1

BMI: Body mass index. CRP: C-reactive protein. CCI: Charlson comorbidity index. FILS: Food Intake Level scale. FIM: Functional Independence Measure.

*:<0.01 **: <0.05
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Tz Lo TWHaBEM D 5,

(2) APBzEs BMI LIBRBE THEE

ABEIRE BMI AMEAE O B35 13 LU T HEE KT
LCH D, FIMAE &ML CBEL TWwiz, BMI
T2 ORSBEIEMEITE TR TE ) | EBMI XK
KERRETH o ILTREME DD 2, FHIREE AT
HERNRELIYATT 4 v 7 Va2 —Tl&, W
ThE 2483 2HHE D12~54% MMERETH - 1:
(Namasivayam. 2015), 655520 _F o &g At &
NRELIZVATIT 4 v 27V Ea—TiE, WHE
EIFEEKED Y A7 HNFTH - 7z (Favaro-Moreira.
2016), RHMHRAFTELTRNR L LIV AT <
F 4 v 7 VUE 22— (Tamura. 2013) <652l 154 A
x5 & LTI (Kurosawa. 2019) Tl. {% BMI
EWETNHERERT & ORI VRS T W 5, {EBMI
DEFIFI var=7 ORgEMEsE . FILS 2 2
7 IMEVEFIZ IV aR=7 I X W REE LD 2
T EEM: 23 5 (Fujishima. 2019), 7z, YV NE Y
F—va VIR AR ERFEST AN G L LA T
i, FILS iZ¥ vaR=7 LMy LCEELTE D,
FIM & O fIZIEMB % 7R L7z (Yoshimura. 2018), &
ST, SEEPRER AR EE 1034 25 LIsiE
Tlid, WETREEIX ADL fE D EARAR LBE L TWw
7z (Matsuo. 2017), AHF5ECI&, FILS i& FIM Fl45
EMSTUCHE L Tz, BETREE S FEBREC T
HHEOWEZHEST 2 2 L TFIM O WEE LT
TWIZATREME A D 2,

IS ORER D, 5. ADL 880 O YE 17 I3 AP
BMI %83 20035 5 2 L WWRB S tz, AP

K DAE BMI Z ) 7 7 7 CTHRALS % Z L 25, ADL
BEHWEITO LB A BEMED D B,

7o, HEUFMTORERTIE, ABER T A V¥ —
FREL FIMAGSAOMEZRL TV, Zh
X, FFEBMIEEOF RN ANV —FELEIMEN T &
ERHE L TV 2 ATREME YD 2, JEE BMIF 1K BMI
BEEHELC, AV —REENEIHESNT
Wiz, T A VF —#HEE b IE BMI DT 5% <
ToTWip, 2R EIT= A VX —RBERDEDS
RKE» o722 LT, ZANVF—FRERIZIEEBMI B
DFFHEL Lo TOWIZAIBEMED D 5, FIM FlIfGI3IE
EBMIEED F R E o7 2 LT, A VX —RRER
EFIMAGIZBAOMEERLI:Z L3 2 b,
IANE—FREEHIE L TH FIM FIE 238 WK
ELTIE, Ao AV —DERE EEBEO R
NE—RBERIZEND D EEOZ ANV —FREH
FRErol:Z E3EFZLND, RIFETIE, =42V
X — I H % Harris-Benedict 2 W T W5 A3, 7
BIRBOBE T EBN LA b & 5, K
BMI ##CliZ ADL BE D 25\ 72 & IHENRI % SR
OEFRI D DEFEL TCOIHEEMN LD 2, LU
LX) IHMEBMIEECIE = A V¥ —DEEFER X
DHELEESN TV 20, EREO A NVE—F
EBRELD HIEL Lo TWHREERH D, 70k
LTz ANV —RERL FIMFGZAOHEE
RO EBEZLND,

(3) XHFRDRER
Bz, KM FZOFEEH L LT BMIIZFED
WEREELTOVT W, {FHITX %5 BMI O EFIE,

x4, FIM G LEERFOERBOT

i [ J (R 2K FRHEm YRR (B) 95%CI p fil
el 0.712 0.0224 —2.885, 4.307 0.693
iy —0.119 —0.059 —0.354,0.116 0.32
ABEEE BMI 0.512 0.13 0.063, 0.960 0.026
AR 7 v 7" 3 A —0.045 —0.002 —3.771, 3.682 0.981
Bl CRP —0.219 —0.064 —0.619, 0.181 0.282
CCI 0.055 0.007 —0.798, 0.909 0.899
ANER A VX —ToRR (%) —3.871 —0.151 —6.727, —1.015 0.008
FILS 0.818 0.138 0.009, 1.626 0.048
APBEEES FIM —0.045 —0.101 —0.112, 0.022 0.189

R®=0.035. CI: confidence interval. BMI: Body mass index. CRP: C-reactive protein. EN: Energy. CCI: Charlson comorbidity index.

FILS: Food Intake Level Scale. FIM: Functional Independence Measure.
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BEOLEFREOEN LRI WREMELD 2,
Hz, ARElR: BMI & ADL R0 & iz, #F
FENTOLWRAEEF2IFES 2 5L H 5,
ERFLSR TR RMICIAE L7270, T IE ARG
RS NIERICRES N, 20720, HETS
Lo T2HHHE PR MEF 1T B 2 5. 2 T 5 A etk
bbb, &HiT, ZEERMBICIE, RHEIHRAEEZH
WA R IR L 72, % 4 R23130.035 &
Bdro Tzl BINS NG o TZERHBEHE L Tw
LHHEME LD B,

BRI, AFEOY >~ VI B TIUE L 7:
bDTHD, £D1zH, HEEZ<e MO R HIHERE
DR EFICHE TS 2 TV ORI D 5,

5. &

KW ORI R 5. ABtks BMI 25 FIM Flj45 & B
LTWBZENPHLNIIL 5T, 2D ED, AP
IKf BMI 2MEAl D BB #H A3 940% & H O TWB Z &
L, INENT—vaveERESEDTVID
12, ABilE BMI 283 2 DB RIBR S iz, &
®ix. ABtt o BMI O3Ehn2s, FIM OO 72 A3
Z200E I PITOVTHRE L TV DEDD 5,

6. HEE
F=ZINEIZTH DWWz ARRO B S
T RAXYTIDOHLZIEHEL FITES,

7. MR
PR R & RIS SIS T

5| 33Xk
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