EHEBFEZAFEE - REMAFRER 565 2014F

(F)
AGEGREEORBE IR —HEEICRIFT
AE4EEENE (ADL) ETOHE
¥E (k%) BF ™" FE EX 88 FTE
B @BF¥" BHE CF AR A#T 4l xT="
EE

SUEMERICBNT, BAEDOLWEIE L WERERELTRET A EDVNEETH L2 00b5
3. HARNEREZ I CHST A8 AV F—HEE (BEE: basal energy expenditure) DHfEE
FEERET, AT O— N2 H#EEREZRHAL TV 200 HIRTH S, L, AREE#HEET
IR AED A L. B AEEE (ADL: activities of daily living) 2METF L TWAH Z &5,
BEE HX T L CWAHREMDNH 5. £ 2T, AWEE#EE OLHREL A )V F —H#E & (REE: resting
energy expenditure) #ll%E L. ADL O % P72,

Kk B A RO AR oSS (BT 4. K1 %4, 75-91%) O REE Z##Er00) — X —
¥ — % HWTHIE L7z, WHEINTWE N ZAXRAT 4 7 boffiEA» 58 L7 BEE (BEE-HB)
L. ADL O CTd % Barthel Index (BI) & st L7z,

ZOMER. AbEkEEDOEKESD - ) O REE 1£17.6~25.3 kcal/kg/day & A#EAKE { . REE/
BEE-HB t13087~136TH > 720 ZD#E ADL EF#EAH V) . HZ L T\WwA L H%E S5 BI=100
D¥E1E REE =1.1~12% BEE ORBEH#ERN AU TIEE 528, MBI EHE SIS Bl =350
W& IZIZ REE (X BEE £ ) < o7z,

Db ERS, ABREREEICBWT ADL I3 REE 228 % LT L. HEEGEICABILE LB
BOLANF - LB mERET HBIIE. N ARLT A 7 FOHEERDL LSBT 2D TIlE% <,
Mg O) — X =% —E2HWEIMEZ A5 2 L 2EBETLLEND L ERES NI,

Keywords : &8, M0 — XA —% — ZHETAOVF—HE &, HELGEHE (ADL)

D100/ LA EA07% 127 5 & FHI STV 5D,

BRIV REERE Y~ ¥ — D ABREETYH

JAOE O S NN L. Bt S R R LRIZELAFET ), NSTO 1 7 v —77

W - NI RERFSERT O [ H AR O R RIHERI A ] 20114F 4 A 52012461 A £ T2 A L724E
CPRCISAEI2HHERT) 12 & 5 £ 20114 T3 A B DI HH1382.2m% T M IZ70m AL, 80
2o 565l EOEIE13233% 12 F T M AR TENZEN206%. 41.2% KT
L. 209 70Ul E1317.2% K 080k L b i 265%TH o720 T2, ODRIMENEHIFET
6.8% % 6O TV Do 20504F 1213707 DAL A5 T ABE S 5 80m% L b o BB (L 4E #2044 59
30%. 80/ LA5%915% . 907 LA L2549 5 % M Lo TR, Rt REEDERLAE K 2%

FF

st

LA X S NG NS e S
® % G R R AR v 8 —

25



Y 25TV h,

EEE IS ER R EER 2 &4 2
HEIC L) REEEL ST RBESRB VIS
LEDLLTY, ZOREEHICET LTV
ZAZIEF A v, 80 Z B 2 4 BE G E T
X, BERERICETAMETCS2LA L H
RN O EFEILHE2010EMIC BT D, Eilh
BHOT =BV Er 570 LA —F,
DIZENTWEY, 72, L DFFBETT AN
F—LEEORBBIZHNONTWE N AN
271 7 b OHEERD IRk ADiFFE T — ¥
PHERDENZHDOTHY), LLDODHEAAD
B E N OLERFEERMIIEHE L Ty,
INYARSLT 47 FOWELSILRDO LN S
IANTE—LERIZE L T, 70 Lo [FE4F
W, FAEEROCFEAAETIIEEL ) ZHDIZ
INELHEBEND LV HEY 2, HES
HORERTIZ, N ANRT 1 7 b OHEER
PHEROLENDL T AN F— LB mfEIcE
HENLEDOMRELH L% HERANEWNRE L
TR AV ¥ —EE = (BEE: basal energy
expenditure) OfZEHRES b H 525, FIE
W40 EE & — RN TORETH Y . S,
FRICEBERER EEFOEREICHIETE S
MNEIPIEIAHTH 5,

— . Witk EORET Tl R 2 RER G
EEMEEZG SRS L, AIHER DY A7 %
O 5720, BRI RAEFHPLIE L SNTw
%o BETTIR, #HFLIC L 2NEEO = %
WE MDD B 720 SHRED T AL F— it
AAEEBEL AV F—HEEDTIZT S 2 LA
EFLwnesnTnwi,

W) 70 RASE T NG - F AR
THAHIZE D rbET ., AkEkEEOLEL
ANF—mrBHNT L0t ET
AT L 2o BRI EDS = AL F —
HEBICKECEET LRI Mo Tw
%8, BB CIIEFEHELIRL TCOHRNES
EOBERRAEES A L TBY Y., 512,
B D12 58 R0 I [ O 2 EVR C & i W= 28
WAL, BEEREZ LTV, 2hb
DT Lnb, AbEEkEEE CIIEE 2 SikE &
R LTCHHAEI DL EHR LA

EDHEMEND, FZT. HREEBEROD
% HEAEEE (ADL) 28 AREkEE O%
Hir o A V¥ —H 2 &= (REE: resting energy
expenditure) (2 ITTEIZOWTHET L7,

B

MREE

BT REERE ¢ v 7 — I RN RL, 2
TV, DRI MRS ABE L T 2 milin 12
AFENEZ T L. FE-AGHEP S
N7-EEZNREL LTz, MBRFEZEHL
TV 5 BE, RAVEIC X D LEPRC VW ES
RO T E RO BE I TRIL L 720 244 9
H~F 254 3 H 12 ABE & 72755 H 5917
I TOERBEEE 7L ROLMEE 12D
Ee AWIEIC 2o 2, RIFRIE A E R
MR v 5 — RO B R KO
HERROAKRZH TV S,

IXVX—HEEDHTEEEH

REE OHIEIZEFA/SIf QA —¥ —1 70
E=% AE-300S (3 F MERFER) M, &
% 2 W LRSS L, 3047 LA B Z2 B EAIR IR EE ©
OBEM E L7zo 155 EHIER. ZE LT
10~ 155 OFHEE R L7 BRRHEE=
(VOo) MU EfbixFziELts (VCO,) =Hw
% Weir ®19 X v REE # & L 72,

BEE (&, REE MI7ERED & &, RE K O iy
FHWT, N AXRAT 1 7 b ofiE (BEE-
HB) J OB R - K2 se it o XY (BEE-
NIHN) # W THH L7z, 26 0tER % Ll
TR,

BEE-HB

6647 +13.75 X K HE (kg) +

50x B (cm) —6.76 X 4E i
4VE 1 655.1 + 956 X 1A E (kg) +

1.85 % &£ (cm) —4.68 x 4E i

BEE-NTHN
- (0.1238 +0.0481 x f # (kg) +0.0234 x
5§ (cm) —0.0138 x 4Eff — 0.5473 %
PERI*) % 1000/4.1866
X M1, 2



ABREHEEDLEF_R I XX —HERICRIITHEETEE (ADL) ETORE

AE4EEHEL NIV (ADL: activities of daily FCIEER B, 405 LT Tl A R ) oS B

living) P 08 UTFTTxeEnheins,
BEOADL OFHii & LT, N—t )L A1 ¥

7y 7 A (BI) ¥ EIREL L7 (K1), /N— -

YA 7y 7 ZXI0HEE2H %20, £

OIHHTHZ L TWIUX A2 S < ENIT W U7z ABEH o S g 8 % O 154 s

HIEEEDIMEL o T b, BFTEITIRS 1382+ 6% (75~91i%) Th o7z, FEHIL, #4

10045, ff& 0 AT, 10053522 H I, 605 L WePERG 28, EE. Bk & Th o7z, ADL

®1 N—wILALTYIX

E =in @ Ei=] 'J;
1 E=x
‘B3 BRhESEQEET. BERRTRAMI mUEAD 10
EBRSTTRh (o E AL BInTEUTHRLTES D) 5
=y it 0
2 BiFFhEuE D FEE
B L AL ek AROIELET (FETE rLED) 15
CEEOENTBELLUEREETS 10
EACEATIRETHDMFIEEE 5
=S T -CF 3 el IR NG I+ 0
3| Ex
H 57 G, BRER RS TR 5
R S b= v Rl e O O [ 0
4 kAL EhE

‘B3 TIROIBE BEFEET. A7 ERLEEERALTLSESEZO 10
AFnEn

SEIS DD, FEFAE, WIR EMFCAWEETS 5

s T UE (340l BE 0
5 A

=Nyl 5

- B ST BAET_(3 N 0]RE ]
6 | &HT

~45mBl_Em AT, 3R E (EHET. HTRERI0ERORABIRNGL 15

“asmll_EGTENET. HiITRO ERETED 10

TR B G, S TICTasmll L fR{ETTRE 5

- LECLLA n
7 | PEERSTRE

S FduigE e oy A Wi 10

CTTEYERICIIBIREET 2 5

SN 0
8 | /Y

‘Hiz 4t 7724 — EEOFHFET 10

SRS D, FREERYAREAEAL I mLL A 5 TITIA 5

- Lsellst 0
5 HEfEa FO—IL

R SRR ASFED I EL B TR 10

SEECEELY, IR, PO UL T ET 5 58 ST 5

- | s LA 0
10 | #FEara =L

REIL., WNERISOERYIRLE T AR 10

P ECERERY MREDIRMNELIVBEETTS ERED 5

« FE2l A 0

Mahoney.F.L & Barthel D.W.: Md.State.Med.).14:61-65,1965

27



x2 EELE=®

as B F& hE
DRe: = @ M (em) (ke) Bhl. B
1 KERA R AE 80 F 144.3 34.1 16.4 100
2 BEIEMERE 88 M  156.6 43.7 17.8 35
3 FREEMERG-X 75 M 158.0 41.6 16.7 4]
4 ﬁ@ﬂ{ﬁ_ﬁ.’g{ﬁgﬁf 31 M 154.2 47.5 20.0 100
s EREm T EEH 91 M 152.5 35.8 15.4 20
b @gﬁkﬁﬂﬂjﬁﬁ 86 M 163.0 63.0 23.7 100
7 HMEEREERE 75 M 165.0 52.0 19.1 100
8 SN 79 M 1625 57.8 219 100
BMI: body mass index
Bl: Barthel Index
%3 X8l REE & BEE
=& e
indirect-calorimeter Harris-Benedict FoL B FETEPRDLL
REE REE BEE HB BEE HB REE/BEE BEE MIHN BEE NIHN REE/BEE
No. (kcal/day) (kcal/kg/day) (kcal/day) (kcal/kg/day) HB (kcal/day) (kcal/kg/day) NIHN
1(F) 932 27.3 874 25.6 1.07 703 20.6 1.33
2(M) 768 17.6 855 19.6 0.90 986 22.6 0.78
3(M) 798 19.2 921 22.1 0.87 1013 24.3 0.79
4(M) 959 20.2 942 19.8 1.02 1040 21.9 0.92
5(M) 701 19.6 705 18.7 0.99 863 24.1 0.81
6(M) 1591 25.3 1166 18.5 1.36 1250 19.8 1.27
7(M) 1300 25.0 1099 211 1.18 1171 225 1.11
8(M) 1381 23.9 1139 19.7 1.21 1211 21.0 1.14
REE: resting energy expenditure
BEE-HB: basal energy expenditure by Harris-benedict
BEE-NIHN: basal energy expenditure by National Institute of Health and Nutrition
\& BI=1002°5 %4 (55144 44, KIE144). 35LL REE & BEE-HB @ }t (REE/BEE-HB [t )
THAR3IHTH-o7z (K2), 10D EAs5 % (BH4%. H14%4) <.

7€ L7z REE Py (BiEo#) 131071+ CDO54DEESTXTBIPI0TH - 72 (X
324 keal b V) . AHEHDH 721 O REE 1£215+29 1)o ZHiZxf L. REE/BEE-HB H.A31.054 i
kcal/’kg Th -7z (#£3), MNI3HFMEL. TOEEOBIIX0~35& Kl

28



ABEHEEDNLEF_R I XX —HERICRIITHEETEE (ADL) ETORE

Bl =100 =

x B
* it

1.0

REE.”BEE

Bl = 35 =

HB

X 1

NIHN

REE/BEE Lt & HE4£E8){E (ADL)

HB : REE & BEE-HB Mkt
NIHN : REE & BEE-NIHN Otk

Bl : Barthel Index

T& - 72 REE & BEENIHN & &}t (REE/
BEENIHN It) #ATh b e, LMHIZBWT
IZ. REE/BEE-HB HAS1.07TdH - 72D 1% L
BEE-NIHN [t 13133% K& 2o 720 BT
REE/BEE-HB .12} C REE/BEE-NIHN
DFHNE o7 (K1) BIA1000 EH 1A
#) 7 REE (BEE D11~12f%) T > 727%
BIL #3350 F @ % REE (& BEE & ) 4 7%
Mol

zE

ABEr o8 o REE HIEME L T HME I
—39 AfEH 5 BEE % Flul A6 ¥ CIL#FHT
Hotzo BIOEETHITA L, HEAEE %
5 ETREHV. L TWw5D EH%E S5 BI=100
DEF T 7 REE OHEERD SHERI X
HAEEIFIF—H L CWzds, HEAGEZ %D
LA RELEEZ 5N A BI =350 E T
. REE OHEHIfEL ) K<, BEE & h b &
S5V ETH - 72,

REE [3I—#%A9IZ BEE ®D11~12f5& &1 T

29

VDA, N AXRLT 4 7 FOMEERIE.
F151~200 cm K ON4FE #1321 ~T705% 128 H &
| F 7o E R EITGET O E R D 20~
0RO~ ANDT =7 2 FHIZ L2
ThblzH, SHo L) % EiEHE Tl REE
=8 L72BEE x11~1212» Tl F 50T
RETEDSE 2 BN 5. Hind 3 BRI AL =
WAL > TBEE A 45 EEZLNTH
D N AXRKT 4 7 FORUITE#E TlEas
FEPREL DY LENTVED, KifED
ADL 255 WHBEMEEOEEIZB VT, REE X
B L7 BEE OL1~12f5% % ) . — iy 2 i
EREFFHTE L EEZ 5N L, HFOHEY
IZBWThH, 70-79% DO EEHET, N1 AR
274 7 bORXA»HHEM L7z BEE I35HIE X
DAV EHRIELTWS, LL,. 202t %
Fam O AIII AR FE DIEGIEL S D 7 < WF
LDV TH Do T2, 1HIL 2lE
T& oz EE X ADL 8% { . REE/
BEE-HB It #31.07T& % D125t L T REE/BEE-
NIHN [ti3133% 7% > CH Y, BEE-HB (35
B 5 A5 L B EWETH - 72, BEE-HB



IEEICR AT ERETIHECREL SN, &
HTEELCRABELONL VI HELD L —
M HHERE R 5T,

ZD—Ji, Bl 05 &7z ADL HMEVHA, &
L5 oHfEENRE KL T3 REE O F MKW
MR E o7, ADL EFARIZMHED D A 72
DY ADL 2ME ABE R s TR A &= AT
LT OIZREEDHM LAZBEE £ ) 4%
{TpolzbEZ N5,

G B O R B R A ] O R EAR T
HEEHREBERE 259 ZEBMbNTW A,
ABEEEREE TRILHEMAONE 2 L%
Cy BRAEBERICH > T b 2 el
Vi, AFZECHIE L2 BEIZB VT, BI 25100
Td o 72 BB LTI R 2 O E s B C
BEEAR W & R E AR T 7z
CEPHEMEING, 2D, REE 23— %R 72
s o/ EZO6NA, —F. BIA3LLT
O BB LRRMEVERT R0 BT D728 THREAARIK
EDFEE . A=A L C\w/z729 REE 28
K ol bEZEND,

Bem o FAE . RHIRE I IE R EREO
WENPWETH H D ADL DT IZ & o THj
WED - 72 ARl EE CldiEeEic L %
BEE b LEL AV F—F %K 5 L xS
K& AW RENPEZ ONDL, REICEHK
BREIHHATEZLEL A LF—HEERD
FZERILH SN T A HEER D S g,
EDHEL SN T IUT R B 720,

A, BA SR N -2 a v
AHERE S, RLERE O 29202 ADL %
MR TEXDLDWRETTORLA Mo T
Who ZO ADL DR L L TARIZET S Hw
72 BLIZIA { flib i, FRICEEE ORET LA
AV MIELTWAY, BRENE oz A
e B DRSO MEEH & L T4, BI
AMZHRETH D, oo TOBIZIZBL %
JAWTCBEE 2f#%4 5221250, IELWL
BIANF—gdKDL 2 ENTEIUL, R
KEFHOENOLMO TEREV, 0720
(2 SRRITARIZEDER S A 3 & & 12, il
DSREFEFHNE H X OY%REZR & & REE OB %R%
HISDMIT 52 ERLETH 5,

30

(#&3R]

A oSk E# O REE 22 L. BEFED
et B L2 2 A, BIABE WAL,
REE=% ! L 72 BEE x 1.1~12& Il |Z 3w
e 7% o720 —Ji BIDPMRWEEIZEH L7
BEE & Y) REE EflfEDO KL fEkEBD
DHERZZFOEIFHVLILIFEFE LL &
Ve TO70, ABRERBERICBVTIL, B
IANVF—EOHREIZIE ADL & 52 E T
LATE B 5o

(5% 3]

1) BAHESC, SilnE O REE R
2007, 22(4), 433-437.

2) BAEGZME HAANOGFHIELE (20104F
i) (HANOEFEIGEER e B Sl H)
2009.

3) Harris. J.A,, Benedict F.G., A Biometric Study of
Human Basal Metabolism. Proc Natl Acad Sci U S
A, 1918, 4(12), 370-373.

4) B, BRREEICBU S T AVE— JEEAH
DR L Bl AV F -5 (BREB L UR
WBURES), BIREER S, 2009, 24(5), 1065-
1070.

5) TEEER, GIHE, LEMTFAL, PEG EFORF
Pk 5 BE R BB A WEAENEDAH
PEIZDOWT, ERIRAEN 5282007, 22(3), 329-335.

6) Ganpul A.A. Tanaka S, Ishikawa-Takata K. et al.,

Interindividual variability in sleeping matabolic

IR R oA 2

rate in Japaneasesubjects. Eur J Clin Nutr, 2007,
61(11), 1256-1261.

7) SFEEFHI, NSy, KNG, K BT
EORETICBT 5T ANF— 51283 5 B
WEZH~BAEOLANF —FGaREELE,PLD
P~ SRS EE, 2009, 24(5), 1027-1046.

8) FMEMELE, TAE, ZANT—-LEEOHEEOR
W, EEOHWHA, 2004, 209(5), 273-278.

9) HMFRE, EiEnE OBMREREFOKEETRE N
vy =3 a REEE SIRERRE 2013,
23(5), 1045-1049.

10) Weir J.B, New methods for calculating metabolic

rate with special reference to protein metabolism,

J Physiol., 1949, 109(1-2), 1-9.

11) HPERE, 85 AV —HE=EL oMzl
2 IR SeEE, 2009, 24(5), 1013-1019.



ABREHEEDNLEFR I XX —HERICRIITHEETEE (ADL) ETORE

12) Mahoney F.I, Barthel D.W., Functional evaluation:
the Barthel Index, Md. State. Med.]., 1965, Feb,
14, 61-65.

13) Min&ER, 4%z F—R_~#», HE F—
HiRR,  2000.

14) Furuta M, Komiya-Nonaka M, Akifusa S, et al,
Interrelationship of oral health status, swallowing
function, nutritional status, and cognitive ability
with activities of daily living in Japanese elderly
people receiving home care services due to
physical disabilities., Community Dent Oral
Epidemiol. 2013, 41(2), 173-181.

31



Abstract

Influence of the activities of daily living on resting energy expenditure
in hospitalized elderly patients

Takako Masuda(Kitano)*: **, Takayoshi Tsukahara®, Chika Toyofuku™ *,
Yuko Shima**, Kimiko Hibino™* *, Hisao Suda™* and Motoji Kitagawa ™

Providing optimal nutrition to each patient is important in acute care, yet no method has been developed
for calculating the adequate nutritional requirements of Japanese elderly patients. We use a general equation
to estimate for adults unwillingly. However, basal energy expenditure (BEE) may decrease in the hospitalized
elderly patients because of the decrease of the muscle mass and the depression of the activities of daily living
(ADL). Therefore, we measured resting energy expenditure (REE) in elderly patients by indirect calorimetry
and examined influence of the ADL.

Subjects were 7 men and 1 woman aged 75-91 years who were admitted to our hospital. Also, we compared
REE with BEE (BEE-HB), which was calculated using the Harris-Benedict equation. We used the Barthel
Index (BI) as an index of ADL.

REE of the hospitalization elderly patient were 17.6-25.3 kcal/kg/day. Ratio of REE and BEE-HB was
0.87-1.36 and this difference was related to BI. In patients with BI=100, REE agreed with the standard resting
energy requirement (REE=1.1~1.2xBEE). However, REE was less than BEE in patients with BI=35.

These results suggest that the ADL of elderly patients affects REE. Acute care workers should consider this

factor when assessing the energy requirements of hospitalized elderly patients with BI=35.

Keywords: elderly patients, indirect calorimeter, resting energy expenditure, activities of daily living (ADL)

* Graduate School of Nutritional Sciences, Nagoya University of Arts and Sciences
* * Nagoya City East Medical Center

32





