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F£1 BBUEROAEC X HERE b LR )
1 BEBIEROF EICK DM LB (ERER)
2K BRI H Y BBAEIR LB i tost
Mean=+SD Median _n % Mean=+SD Median _n % Mean+SD Median _n % P
Fh (%) 91.1+62 92 80 90.2+47 91 18 91.3+66 92 62 ns. b
TR B 8 100 1 56 7 113
ik 72 900 17 944 55 gg7 "% @
AN AE (%HY) 68 85.0 17 944 51 823 ns. a
BENEE 40+10 4 49+03 5 38+09 4 ** b
1 0 00 0 00 0 00
2 4 50 0 00 4 65
3 22 275 0 00 22 355
4 21 263 2 111 19 30.6
5 33 413 16 889 17 274
BE4ERILE 37+14 4 5714 6 44+16 4 )
I 2 25 0 00 2 32
Oa 5 63 1 5.6 4 65
Ib 12 150 0 00 12 194
Ma 18 225 2 111 16 258
b 16 20.0 4 222 12 194
v 12 150 5 278 7 113
M 15 18.8 6 333 9 145
=3 (%TED) 56  70.0 4 222 52 839 xk a
WEETEILE
B3 14 175 0 00 14 226
— & Bh 29  36.3 1 56 28 452 **  a
29 Bh 37 463 17 944 20 323
BEME
BiL 40 50.0 1 5.6 39 629
— &R BN 13 16.3 2 111 11 177 **  a
£ B 27 338 15  83.3 12 19.4
BEEFEBIE FNESEEDOBBEFBILE, *:p<0.05, ¥+:p<0.001, n.s.:not significant, a: x 2—test, b:Mann-Whitney U test
w2 WBUEROA R L DA E (DB 2 1E#R)
=2 BEEKOAECSIHHEMER (OFEICET21EHR)
E7S BEYERHYEE BEUER LB ol tost
Mean=+SD Median n % Mean+SD Median n % Mean=®SD Median n %
RIEEH (t8) 6.8+90 2 39+69 0 76+94 2 ns. b
HAEEE (8) 21.2+107 28 101+117 6 244+79 28 ®* b
EHOHEA (%&HY) 53 66.3 6 333 47 758 *x a
OREERE 25+14 26 1.9+21 13 2711 28 ns. b
ng 22410 2 25+10 2 22410 2 ns. b
0:BULviEL 0 00 0 00 0 00
1:EBICEE 21 263 2 111 19 306
2:8BE 30 375 9 500 21 339
3 hEE 20 25.0 4 222 16 258
438 7 88 2 111 5 81
5: JEHIZHELY 2 25 1 56 1 16
OERMEERLAIL (F) 42+12 4 35+14 35 43+11 4 * b
(B ZEER) 35+12 3 39+13 4 34+11 3 ns. b
OREsIRE 14+08 1 15+09 1 1.3+£08 1 ns. b
0:E® 7 88 2 1141 5 81
1.8 E 46 575 8 444 38 613
2:hEEE 17 213 5 278 12 19.4
3. EE 10 125 3 167 7 113
5]} (%TES) 68 85.0 9 500 59 952 %k a
RO (mm) 276+10.1 28 56 70.0 12.8+87 130 5 278  290+91 300 51 823 *x b
QR 7 E4 (El/18) 25+09 3 2.7+0.8 3 24+09 3 ns. b
SHUN (%TE3) 57 713 5 278 52 839 *x a
EAHFIDER (%&HY) 25 313 13 813 12 197 ** a
[N By 50 62.5 4 250 46 754
BrLE5 25 313 12 750 13 213 %k a
g 5 63 0 00 2 33
Cacy (%&HY) 34 425 15 938 19 311 % a
BRIIFEL (%HY) 40 50.0 11 68.8 29 475 ns. a
ORERERY (%&HY) 43 538 14 875 29 475 x* _ a

ERFHTEBARIFL- OFAKREY - BT IREXBROERABRDDE|EERR, ¥p<0.05, ¥xp<0.001, n.s.not significant, a: ¥ 2-test, b:Mann-Whitney
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! ; . plE test
Mean=+SD Median _n % Mean=+SD Median _n % Mean=+SD Median _n %
BMI 198430 19.7 185420 18.0 202431 200 * b
mE7IIIVE (g/dL) 35+04 35 33+04 33 36+03 36 ** b
KEEWAE #OER 77 96.3 16 88.9 61 984
BE 3 38 2 111 1 16 ™2
TEWE (NER) 32 416 1 6.3 31 508 ** a
b8 (NEE) 24 312 0 00 24 393 *k  a

BMI,Body Mass Index, *:p<0.05, **:p<0.001, n.s.:not significant, a: x 2—test, b:Mann-Whitney U test
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F£1 BBUEROAEC X HERE b LR )
1 BEBIEROF EICK DM LB (ERER)
2K BRI H Y BBAEIR LB i tost
Mean=+SD Median _n % Mean=+SD Median _n % Mean+SD Median _n % P
Fh (%) 91.1+62 92 80 90.2+47 91 18 91.3+66 92 62 ns. b
TR B 8 100 1 56 7 113
ik 72 900 17 944 55 gg7 "% @
AN AE (%HY) 68 85.0 17 944 51 823 ns. a
BENEE 40+10 4 49+03 5 38+09 4 ** b
1 0 00 0 00 0 00
2 4 50 0 00 4 65
3 22 275 0 00 22 355
4 21 263 2 111 19 30.6
5 33 413 16 889 17 274
BE4ERILE 37+14 4 5714 6 44+16 4 )
I 2 25 0 00 2 32
Oa 5 63 1 5.6 4 65
Ib 12 150 0 00 12 194
Ma 18 225 2 111 16 258
b 16 20.0 4 222 12 194
v 12 150 5 278 7 113
M 15 18.8 6 333 9 145
=3 (%TED) 56  70.0 4 222 52 839 xk a
WEETEILE
B3 14 175 0 00 14 226
— & Bh 29  36.3 1 56 28 452 **  a
29 Bh 37 463 17 944 20 323
BEME
BiL 40 50.0 1 5.6 39 629
— &R BN 13 16.3 2 111 11 177 **  a
£ B 27 338 15  83.3 12 19.4
BEEFEBIE FNESEEDOBBEFBILE, *:p<0.05, ¥+:p<0.001, n.s.:not significant, a: x 2—test, b:Mann-Whitney U test
w2 WBUEROA R L DA E (DB 2 1E#R)
=2 BEEKOAECSIHHEMER (OFEICET21EHR)
E7S BEYERHYEE BEUER LB ol tost
Mean=+SD Median n % Mean+SD Median n % Mean=®SD Median n %
RIEEH (t8) 6.8+90 2 39+69 0 76+94 2 ns. b
HAEEE (8) 21.2+107 28 101+117 6 244+79 28 ®* b
EHOHEA (%&HY) 53 66.3 6 333 47 758 *x a
OREERE 25+14 26 1.9+21 13 2711 28 ns. b
ng 22410 2 25+10 2 22410 2 ns. b
0:BULviEL 0 00 0 00 0 00
1:EBICEE 21 263 2 111 19 306
2:8BE 30 375 9 500 21 339
3 hEE 20 25.0 4 222 16 258
438 7 88 2 111 5 81
5: JEHIZHELY 2 25 1 56 1 16
OERMEERLAIL (F) 42+12 4 35+14 35 43+11 4 * b
(B ZEER) 35+12 3 39+13 4 34+11 3 ns. b
OREsIRE 14+08 1 15+09 1 1.3+£08 1 ns. b
0:E® 7 88 2 1141 5 81
1.8 E 46 575 8 444 38 613
2:hEEE 17 213 5 278 12 19.4
3. EE 10 125 3 167 7 113
5]} (%TES) 68 85.0 9 500 59 952 %k a
RO (mm) 276+10.1 28 56 70.0 12.8+87 130 5 278  290+91 300 51 823 *x b
QR 7 E4 (El/18) 25+09 3 2.7+0.8 3 24+09 3 ns. b
SHUN (%TE3) 57 713 5 278 52 839 *x a
EAHFIDER (%&HY) 25 313 13 813 12 197 ** a
[N By 50 62.5 4 250 46 754
BrLE5 25 313 12 750 13 213 %k a
g 5 63 0 00 2 33
Cacy (%&HY) 34 425 15 938 19 311 % a
BRIIFEL (%HY) 40 50.0 11 68.8 29 475 ns. a
ORERERY (%&HY) 43 538 14 875 29 475 x* _ a

ERFHTEBARIFL- OFAKREY - BT IREXBROERABRDDE|EERR, ¥p<0.05, ¥xp<0.001, n.s.not significant, a: ¥ 2-test, b:Mann-Whitney
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! ; . plE test
Mean=+SD Median _n % Mean=+SD Median _n % Mean=+SD Median _n %
BMI 198430 19.7 185420 18.0 202431 200 * b
mE7IIIVE (g/dL) 35+04 35 33+04 33 36+03 36 ** b
KEEWAE #OER 77 96.3 16 88.9 61 984
BE 3 38 2 111 1 16 ™2
TEWE (NER) 32 416 1 6.3 31 508 ** a
b8 (NEE) 24 312 0 00 24 393 *k  a

BMI,Body Mass Index, *:p<0.05, **:p<0.001, n.s.:not significant, a: x 2—test, b:Mann-Whitney U test
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BILEELHECTH L. FRICEFITEEHERE DK T I L 2 X =7 (A OWEI) B 5 L
WD RREMEN R SN TWD., L aX=TOEMTH Y, BMEREDO &> TH 5N
B RO, SMDORANE, BEICZ i minE 12\ Tl T lEE & ORI S ST
WAHH, THIEHERE & OBLEIIARB TH 5. F iz, IHIEHEEIZB W TIE, REMNRIHET CH
D OJE S LW FE RS TNIBIE L TV D Z ERP NI > TN D, & 2 TARBZ
X, B EERE A RICHEIREZ T, ORI &R SMI & OREAZB ST L
THBHEROET & rax=7 Lo Xy BERNREREZHBE T2 22 A& L. A
WY ifi O BI{EEO BN S A 275 4 2RI, @8 EFFHINEIC TR DR S %, A£RE
RA VB ABEITTHEE SMI ZHIGE L7z, 2 oOfh, 1 ERTEE B 058 i ae B B
Z2HE LTz, BLENEN O OE S O JLE TIRAERE - SEREIC X U, R4ERE & &l
HECMUESMIFB LGB g L7z, £70, WAHEICREE T 5 N7 2 MET 5720, B
JEA2 HIES L L, Ff - MERIE XU SMI, £ OthTE H FEEEH 4%, Body Mass Index,
Barthel Index, MNA-SF®, Clinical Dementia Rating) #iiBHZA % L L CHR VAT 1 v
7 BlRa T 24T o 7o, ZORE R, WA TS BRI, DU SMIIEA EIZERY VA
w U, o, ZHu U RAT ¢y 7 BUFSHT TIOR8 &2 FRHE L7 B TR SMI
PR O B BEHE T & LTl ahiz, fiame LC, BN EimE s\, Jia
NRE=TICERR T 2B B0 BEFHIZIB VT HRAE L, HEEEDOIK TICEE L TWD A
REMEDS R STz,

A. BFREH U7 QOL HMeRF/e & OBLEN D BIEFIC

B LERFE L EH LT 2®BEICE BEARECTHD. FICENERRT LIS
WC, mlnE OWHMSRE DMERF - IR HOREREDR T2 o TWnD Z &%,
BREBOMREOLIL LT, RO LAE  HEHKE D FISCII2V. BEA#EERE I
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BT DIHMEHERE O T IX QOL O IRHE
DEAIR EIZORNHEKRRMETHS.
B E 23T D IHIEERE O SER & LT
BUERIZKT 5 O B0l ER B DIRIE, €
L CRIBEDOHIFENZET D D03, ITHFI
WEIE 05 70 &, B LASK oD LIS RS K] - oD
BEREAX T 23 HIg 2 INEE I LT D &V ) R
HEPWAEND X2 >THY, Fxlk
ZOE RN aR=T N 5D TIERWN
MEEXT., raX=T i IgHmE ek
DEH DN OWT & FHM e L, %ﬁﬂ;ﬁ%
FRICH T D mElmE DT EFO) 27K
FThdeHEINTWD., £, REIR
EOKTb I Lax=To—KEE5bhT
B0, MR ORI R BIREDMER %
@Dt#wn&:7®%%’%0ﬁﬁ5&
FEAb5. BRI &l E 2RV T
@%ﬁ?k#/lxnx\:Yk@F%L?ﬁ)?E%éﬂ
TV, B & 2\ CIHIE B 6E
EHaxR=7 L OBE A BRF LI
Fex DWW LIZRBOEBED ol #H
I R LR mE & B, 2ol
FACREERE DA TR IR 7R & METE
T2 ENEL, B EERE & FEEO R
DIFET D MTENTIT RV, £7=, IHIE
BEREDIKN FIC L v AR RRIC XAk L,
W T IR B 2 AT REME b R R LS b
W2 EnD, BRI SIHEEEOIK T &
LU, TNaTHiT5Z LITHERFICEHE
ThbdbeEZXD. —H, Prax=7Top
Wi ELHED O & DT d 5 DU E A& i & O k)
(%, BEIZES 3 i OWE FHEREIN T & o
BhENRE SN TEHEY, muﬁ&@DW%
REDIR T & DU BB 4 7 S DJs & B L
wéT*@ﬁ&é.%:fﬁﬁ%@,m@
BRI D BT A ChHIRBORE S &
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P aX=T OZWEAED —DTH 5 MUk
B WU SMD) & OBEZ ] 52N L

T, HIHEDIKR T & rax=T7TLD kL
O BRI B A RGET 2 2 & & AL
B i A KPR AR A A i L
7z,

B. HFZt5E
1. xt8E
AAROHILH T O ARY i OBTIZFEEL,
O HTDINSLIFBE D FEFEZ IR, RIS
L OB ANRERRR, Rl AR — 4,
REVE Rl 7 v — 7 R — L, WA
¥, BEICTEET O 65~98 1% D ES i
B 399 4D 5L, A EIC X 5 EHF
BISLHZENTE, FBRTHEHE
ARSI H 72 B2 T — Z TR AR E O )
72 275 (B 60 44, Zotk 215 44,
ol 85.6+6.5 i) A xtgrE Uiz, P&
2014 - 2 AIZFEMm L. 7ok, oL Lo
72 124 ZIFTRYIEIC K D sk DL H A D
HI=°, PiE-ClU B DEIWT, ~N—RA X — T —
ORI L DN EE TS, NER
HEHOWENRAETH-THETHS.
2. AEHEHE
ASEOFECTNELIZHAD S B, 47
FricfEM L7z B 2L FIOoRd. BHEA T
F =R TR DA E A V-l
AL, FANCHIE FECEAT 2%y U 7
L—a U E ST ol RHE R S K OV B
ATIZ K DFEMTRRLE, £z, FEH
TIHH DA OHEE OBREILZNE TOESN
RN ARG L LT DPERERE 72 & QN Y
BE R RSB 2 AT 2 b & 1XAT -
7.



[FEHREEE]
R« A A O FRHlE H Td 5. Ohara
OFEICESE, BERATEEETH D
(7322 % 2 —7 ) (Fa—rULa )L AR, #
ZNB, BANCCTHIE L7z, filE2 o TR
RN, DA OIERBR EISALE S DR
FESEIC N B Tl & ATIC Y e —T %
W, WEMA Y Ea—X OliH FIZ TR
IO DR X & — [ 2W|EL, D
EHEA R Lz, BkznEioh iE
(5% : 10.125mm, %P : 9.5mm)Lh E4& &
EHE, 2 A A 2 RfEE & L7z,

MU SMI(Skeletal Muscle Index, "B
BE  AFEORLIHIEE TH D, 4K
BRA v E—F U ZEQCLT, BIAE) & v
TGRS K0 U Z U i 4% 1
ZREL, TOMEHEm o & TE
> = fE & L & . W OE T
InBody®S10(InBody Corporation, Seoul,
Korea) # V7=,

[REZEIC L 2EFATEE]
EARRBME « MR d X O - 2 A A
EHLT.
BEARSE : MMl B, ~8—F% 0 v L, ik
WER, O, FERBOBEOR EE2HFHAE L
7z
Body Mass Index(BMI): i \ O Ak % 5
THET, AEZZRO R CH--EL
W%, 71y M4 7fEIX 1994 4200 WHO O
YIS X 18.5kg/m2 & L, TR A
RfEEREE LTe.

Barthel Index(BI) : &%, H\ VT 25Xy
ROBRE, #R, M L, N, BH), BEE:
A%, B, PHEE, PEREHIO 10 HA
Z L AVEVERBERE O B SLEE TR 2 15 AR
Tho.
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MNA®-SF : 65 Ll EOEkE 2 %5 L L
B 2R IR ED X 7 ) — = T AT,
HRE DRI EE TRFEEOWD ) [KE
O THBEME] DREMEIA L X - Sk
PR TEEHE « 5o [BMI) ® 6 HED
ERNOFMET 2 Z LN TE 5.
[FRAERIC X2 EHEE]
BIFEBREL - ASRRPR SR - BU/E i B3R o %
PR AR AT S, BRRETR A X B E R B A
K« 7V o VORT 4w AT
7 NEIC L DM A IR Lo L
7=,
Ttk OH I . RER S OA KRB (R -
oy RFEH) O F O A Tesd L 7=,
Clinical Dementia Rating (CDR): #2HiE
OEEEOFAETH D, ol - B4 -
T ) & R REAR R - A - R
OSERBE « AR 6 TEHEICB LT, W&
FHOREEEEZ SR L WD ERD
NEENENENHEME TR L, i
RAHrgess o (R, 72\ LB H#RT7e &
BIZLY 0-05-1+2+3DHEMETHRS
AT 24T > 7z

3. WEt - f#bT

FEFEEH B L OZOMmOEHIZOWN
T, ®GE % BB OWF IR O i il T
FRIEARAERE - EERED 2 BEICIXSY L, BER
B ZAT o7z, ZHLE TOMEITB N TK
IE OB RS v NATENED HILTN
IRNTZ 8, AWFFRIT IV TR il oo g
%7y hAZEE L TEHA L. EiA
BIZxISET 5 2 BEM O Z OB IEICIT
Mann-Whitney U #E%, #7 2V ZEHIZ
I X2HREZE W=,
F7o, HHERORREEZEE 2, BHED



Kl L OEEZ BEE L LT, 2hic
B METRF 2t T 2720 AT v 7
T A REEFROENC LD —Ha AT
o4 7 BRI AT - T2, MSLE B ORE
HYETI B L TN TN OEALEICBWTH
EHERN 0.1 K315 C, o MBIFREN 0.8 K
WoH D& Uiz, Filinds X ORI
F D=, Hli oA EHRRICED 5
PN LTz, #atigMTIciE SPSS Statistics
20.00BM Corporation, USA)ZfH L, A
EERIL B%ICRRE LT,

4 f B~ DR

AT T H BB R R v & — 1
HEBS0KRES : 23-1253) B L O HAK
FRFHEEHNHGHEZESRRE S -
EC14-027DARBDO b &, AERGE B &
WEDZENE » ET= 2 #EF T3 LIEBNZ S
FIZLDUAEITY, EHICKEAAEES
7= ECER L.

C. &
1LEARRM
KFHE DK EH BT B BLONRITE
PES 60 4(21.8%), Zothdy 215 4(78.2%)
ThoT-. FHERITHIEN 83.9+8.0 7%,
ZEN 86.146.0 1% CThH - 7-.
2. W EIRMER - BEREOkLK (& 1)
F7, B R L OB EEED NGER
AR RE DS 132 44 (48.0%), AfERENS 143 4
(562.0%) T -o7=. WU SMI OFE)LEHE
FEDS 4.8+1.4kg/m2, EAEHREDS 4.441.4kg/m?
TH Y, WA SERIC AR
(AR UM 2 7R L7=2(p=0.010). %7, BMI(&
fERE : 22.6+4.6, EAEAEE: 20.3+4.0, p<0.001),
BERE 2 (B R 19.0£11.4 A, {KfEAE
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15.4£12.2 /K, p=0.020), Barthel Index(/&
fIERE © 43.1+32.5 i, {KAFHE : 33.8+32.6 =,
p=0.017), MNA®-SF & 45 & (& il & -
10.0+2.7 A5, {KAERE : 9.1+£2.5 4%, p=0.003)
DMEAERE DS B ERE IS LR T B IR VVE &2
7~ L7z, CDR IEMHH EARAEREAS s fEfE 12 L
NEBICEWVEE R L7 (R 1.7+1.0,
IAERE : 2.0+£0.9). B 7 = U B8 CILIKIERE
IXEEREC X BMI KEOE NAEICE
WE R AR L7 (p=0.026). = Ofth, A& T
(X727 > 7o I (B ERE © 85.146.6 7%, 1K
fIERE : 86.2+6.4 %, p=0.152) & AL AE L E1E
BRI @ Mg Ao Lz,
3. B EREERTORF (& 2

AT v T UL RBEICL D Ha P AT 4
v 7 Bl o it OFER, WEHHE OF 7 B
K& L CTlRA&MICIUEE SMI(OR=0.83,
95%C1=0.69-0.99, p=0.049) 23 fhH S 7=,
F =, % # % (OR=0.98,
95%CI=0.96-1.00, p=0.065) % & Tl /e
WHDOD, RHEEGERDORWEEDAT v
TNZBW TR - & LTt S 7.

L
HE

D. B8

ARFEIE, BFFOR S & Uk SMI & DB
WA O LT, HE#EEEDIKR T &9
AR=T LD XY BR R BEE 2 T D
Fa BRI, B S 2 xR IR
BEFM LT, ZORE, BiORES L
e SMI & OESE A 5 2N 7> 7=, BEICSE
ITRFZEIC I T, S Rl 12 31T 2 MHE
et aX=7 EoBEN R ST
WDIED, BTG R TRV T B e MR
AE & VU SMI & DB N A SI TV D A3,
PSR 1SV TR HRE & L a8
=7 72 LN Z OB R - & oD BEd &



L7e i 133k x W LZRV B b T,
ABFZE TG B AT A IR B 5 6 D
EBZ D, RO FE B e Z R T &
TWDICHED LT, FHip EHEEE Y
FRM OARE S E & 0 2 2 B m
DML TWD LR HDHZ &b,
ASEIOFERIL, £DORKEAZ TN T 5 L CHE
FERe U MNERVBHEEZD.

AEAWZPUAE SMI X, Y raX=7 o0
WAL L THAMICH A VBT
BY, I BIAEICKD5HET V7 - 3
NaX=7 « arkvrHhRACBNTHEM
SITWD. —J7, WA 7 G 7
Th D L FRIRFIZ, RSB ERGHILEE
EHOWTEGICEZZFHAIETHY, K
BB E L 723 RTH L EEZ D
5. RIS DR S, JeATHRIC D
THRE L OBEENRE SN TEY, THIE
BERE & ORI ZHEHIS 2 ECTHDRRED
—DEEBEZX LN TS, S HIZHEA# &
Fraxtgl LzfEicB s 2 v M,
PRE DM DEGVDRERITEET D 2
ENDIWEBRIECH Y, BAEEHT
% E R I3 L CH FEMTE DI
b5,

A Bl WA TEARAE A | A B R L P~ DU
SMI 2SAEIAREZ R L72IED, AR D
BER & LTI SMI 23t &7
T BN (23T S HE T HERE & DU SMI
& O HEIZ DWW TIEBEIZ Murakami 5 723
WELTWD, E7z, FHEoR I ES
LR E LT, IEEPEORT, KB IRED
Bk, RIEVEY A NI A O, kA
FUA, KERLVECVBIOM A LE AT
A RNATr )DL OBEBIE S
TW5. DF D, FIROFEHEN KT L7z
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T m I (S A B D B OB T RET
TR 2HMICRETHEDEBZZ D
A, W &R CER A T 2RIV T
HAELTND LWV FHRITLROMBRTH
HELEXD.

F 70, AUFSTHE R CITBIE N & ARl
B aa O TR EE bR PRI AE
TR o2 b DD, AT v T T A XIEIC
L5 ZHu AT v 7 Bl TR O
JE & L OBENRE S L7z, SR % Xkt
LUAT O FATHFRIZ BT, Mk AL
MEFHIEDEIEIZHEZ TH D L DlEL &
%, A EIOXGE RO BIE R O FLEAR
B35 KL<, £, HRIOXNRED
67.6%(186 Z)NFH A 2EE L TH Y, £<
DX BENRELT Y v P70 EOMiLE®E
- TWD Z ENnD, MifRIC L 2AED
MERF + [EE SR O ORI IEICEZ Th
HZLERBLTWSDMNE L,

KD Y A7 FHliTd 5 MNA®-SF (%
TIHB URAT 4y 7 BRI T IR 1
E LTIt SN o7, il T
TR R X SRS A B IR OEZ R
L7z, BARANOENESIHE TS\ TH L
aAR=TRHIIEY L a R=T BRI R
MNA®-SF 2 27 28 B IR & DFE R D
5, REBNENEEREICBIT L2
R=TDOIVRAIHFRTTHDHEDORELH Y,
A ElDOFEFNT Z DFATHIIEORE R & FF T
HHDEIRoT.

7B, AENIXINE TITREINL TV
K5 JE B IE B OO & ST D BEHEIE
BIER 7 & L Chhi S L7z 0o 7. REIER)
\ZCRAE LT il TN S BB Ot &
LTKAENELTHDENDD, ZNET
DOIEIEHERE & Wefs & oo B 2 Wit L7



I, BUEHREN S HREMRF S TS
EEENRE LIZbONEL, AFFRICE
W TR O BUE R B DD 70 0%
BRI HAE S L ORE IR L 72 &
bihb.

S HE SIS TRV T, RRBITETY
A7 LEEND D EOWEND D, A
FEENG, L aX=7 0BG
b KO BUE R O & £ - TIH I RE
PEF L, RSB IRREICH S Z & T, L
AR=ZT DE B LS, LT U AT A
ERT DR S D, ek ORI,
FS U 12 2 D ARR SRR DES D PRI D78
DD ATREMEDN B 2 DAVD DS, HATGE &
DG, BRI OIR FORAEZ S &
DRI OBRANKNEIC /D Z LD, A
WCEEZEA L2V B2 ESbT
W5, —J5, Kanehisa &%, Jifiax AJE &
FAZRHT DN AFROFER DD, Fth DL
BEIRREREBOUEIZAR Th o7 Ll
LTHEY, KFE-ERLEDETERLD L,
SRS 1BV T HARIC L v HhE
Ba M9 5 2 &L TR ORES & Bk L,
WHMEHSEE 2 AR5 2 & T, RRE, &5
W v aX=T7 OBELEEMTE D0
L7z,

BT, RBFFEIC BT DRI DV TR
XD, FT, AERIEH < E THETFIAE T
BV, BHRHIEORD & VS RO R
& DO EARB R R RBAR O ZEIZIZE > T
R Z DT, BARE 72 K R BGR O 28]
2, BRI MR LB Th 5.
RIEiEE - BB O @ LR S5 0,
AN Z O 72 5 NI T8 OFSREDE W
IZOWTIHEE L TV, IRFHEOHIE
LERNCTF YV T L=y a U EZITTEK

%
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OREBICEIVERLTNDH, TR TH
A MR Z ERICHERTE T a]
REENE 2 b D, XIREXFEW 2 & OH
BEEE 2 L TV DENRZ NN, ZHEO
HAREREDEZBETE TR, £,
P S 1T RS R RO A RE DI T
Rl i ERE L LI, R RN T A
BI DI ENENTZ, S BITARIRR IS
MR E, K0ZOEAZMK L
TR ZITORLERSH DL EZEZDLND.
L%, MAIXINS OFRBEE iR <,
A EIO G 3T 2 MEWran & o Ik & 1
ELTND.

E.

at

i

fiame LT, EN#mina IcBnT, K,
AR TEARRAEAE X A L L~ DU B SMIT 23 A
ARVMEZ R L7z, £72, WU SMI O T
& B RE B AL D D D3 AR T oD BAE A
LT ERZZ LD, Pras=T
(2 KD O DB i O THIE
IZHAE T TV D AMREED VR S 7.

F. BEARER
7L

G. MrZEFRE

1. FRICHEK

1) Umeki K, Watanabe Y, Hirano H.
Relationship between Masseter Muscle
Thickness and Skeletal Muscle Mass in
Elderly Persons Requiring Nursing Care
in North East Japan. International
Journal of Oral-Medical Sciences 15,

152-159, 2016.



2. BOREK

1) MR, I, WS, NRB,
BIRBH0F, R)MET, # EEWR, 2%
Ty, R TERE, B, FARAECER, 1]
HLE @07 LAV EF—F N T
A v & OREIZEE T B RE~ S
O VY R i iy e & AR & D BE kD ~
TRk 28 AR H AR i BHE TRy - b
£ i, 2016 426 H 18 H

(S

=

H. ZROR EEHE D HEE - B &R
7L
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FIRAEEHERF (n=143) EIEAEEER (n=132) U-test

Mean sD Mean 5D P-valie
s 83.1 6.6 86.2 6.4 0.152
BMI 22.6 4.6 20.3 4.0 <0.001
MNASSFRES 10.0 27 2.1 2.5 0.003
Barthel Index 431 325 33.8 32.6 0.017
SMI (kg/'m”) 4.8 1.4 4.4 1.4 0.010
CDR 1.7 1.0 2.0 0.9 0.009
ErEEEE) 3.8 6.7 32 5.8 0.729
el (F) 19.0 114 15.4 12.2 0.020
CIRRESTER (n=143) EEAEEER (0=132) x test
n %3 n g Pvalue
FER| R 30 21.0% 30 22.7% 0771
gog s 113 79.0% 102 77.3% )
HEmMEEE 721 94 65 7% 83 62.9% 0,706
0 49 34.3% 49 37.1% )
PE—F AR iI:P 138 096.5% 129 97.7% 0724
0 5 3.5% 3 2.3%
HFEEE r"_l_ﬂ_, 140 97.9% 129 97.7% 1,000
0 3 2.1% 3 2.3%
5 iI:P 134 93 7% 126 95.5% 0.602
0 9 6.3% 6 4.5%
EEE :I:P 114 79 7% 111 84.1% 0.434
0 29 203% 21 15.5%
BMIF (& = 115 804% 90 68.2% . 1o
fE 28 19.6% 42 31.8% T
SEOER #n 97 67.8% 89 67.4% 000
721 46 322% 43 32.6%

BMI, body mass index; SMI, Skeletal Muscls Index; CDE., clinical dementia rating.

K1 AR - AR

Step 1 Step 6
Variable Cutoff OR 95% CI  P-value OR 95% ClI  P-value
el 08¢ 14 057 0.29-1.15 0.117
i 1.02 0.98-1.06 0.356
VU SMI 0.82 0.64-1.07 0.147 0.83 0.69-0.99 0.049
HEREHT 4% 0.98 0.96-1.01 0.192 0.98 0.96-1.00 0.065
Barthel Index 1.00 0.99-1.02 0.597
MNA"-SF#a15 5 0.95 0.84-1.09 0.486
CDR 1.12 0.77-1.61 0.557
BMI 05 AKX 1.18 0.60-2.31 0.632

OR, odds ratio; Cl, confidence interval;, SMI, Skeletal Muscle Index; CDR, Clinical Dementia Rating.
£2 TIHEVAT A v BEIRSHHC K D WAHIRREER 1 O

35



JEAE SR A B B e (BRHFR R AT )
SR E
BRI H#EE NR— L2815 30 » A DIETERE
Mini Nutritional Assessment®-Short Form & @ Ef#

WHoEo s S FESLBARMIEIE NESLRFERM St > 7 —  Flbek
woensE AR X [ESLRAEENFUR ER R R 2R B e S hFFE R
e
FeorfE  BURHF MOTMSIATEBOE AR ERFER 7 — #I5ER
wrrefEE EE AR WITISTATBOE N RO MR R F R v & —
RIS
WHIEH 1 ZE M WTMSATBOE N RO R R R 2 —  Wi5EA

MREE

Mini Nutritional Assessment®-Short Form (MNA®-SF) & £ pi|#8## Ak — 2o (FR)
AFTOENHEEEE BT 5 30 » HHOLTRE OB ZHRHNT 2 L2 L Lz, 8
FTAFTH 423 4 (FFfin - 84.3 £ 8.6 %, M : 81.9%) ZxIRIC 30 » A OMEWHIFH A A 1T
72, MNA®-SF | 6 DDOIHHE (£ 3 » HITBIF2BEFERD, #E 3 » AT 51K
HFA, BEIRES ., 5 3 7 AT MR b L AR BORER, MR - R
RARE DA 1 BMI) TR SN TWD, AT, Fex ZHEREER (K. i, &, K
5, BEEEE) | B {AB%EE (Barthel Index (BI)) . i8%1#%5E (Clinical Dementia Rating (CDR))
A L7z, Cox il ¥F— RET /L ZHNT, MM@SF@307HW@%E$&@%‘
ZIeT L7, 30 » H DR, 4 D 166 (39.2%) 41N Lz, EFRICE 1T 5 MNA®-SF
IFEBEICHEREL D Eoo7z (9.4+£2.1vs 8.4+2.3;p<0.001), Eﬁ‘éﬁuaw%%mx
OBEFE, BI, CDR Z #2545 & L CFi#s, MNA®-SF (A EIZ 30 » HH DT HE &
# L T2 (HR:0.86, 95% CI: 0.80-0.93, p < 0.001), e~ 1%, HARDKZE AFEE D 30 7
A DILEHRITKTT D MNA®-SF O FHIK & L ToFAEEZH oM L,

AMFRER FECRRMO AR & OBMIZ X v IRFTT
BE, AARITEMRICEA U Tt 5 (BAETEE. 2010) .

RICRALTWD, TOREMEICHEN, B —J5, @linE OREA IR AR, &Y
RIS OB BEMULET Cnd (BE  JE, SECICEEL WS tfE ST 5
7. 2015) . EA#EmEE D% < ITHN (Correia MI et al. 2013; Lim SL et al.
L7 AEIE DN 72 7= FrRlfE#Z AR — 2012 Térma J et al. 2013) , SRFKRAEE A
L (Fri8) 7o EOMERRRIC AP 5 EH ) 7V —=v79%5Y—/LEt LT Min
2, L)L, FFEOAFIEDIZEA LT Nutritional Assessment® (MNA®) |
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Nutritional Risk Screening 2002 .

Malnutrition Universal Screening Tool %
PeiE U 72 JE A THFZE Tk, MNA 23 b e A
AT DFECHEZTHT LD L T
L EN TS (Diekmann R et al.
2013) L7 L. MNA [33ECHAZ THIT
HY—nNE LTHEY THSN, 18 THH D
il CHEAL S U E R ZFE A L72 < Tl
57avN, £ T, 4, MNA ORI TH
% Mini Nutritional Assessment®-Short
Form (MNA®-SF) 23BH% &L, milind %
R L LTEAFEIC B VT, RERRIREEIC
BT 28k % 72 U R DFAEIZONT, £
DL PEPHEGR S LTS (Guigoz Y et al.
2006) , A1z T, MNA®-SF (L 6 IHHIZ[H
BITHZIETRETTHIENTEDMMER
V=N ThbD, £LT, FBEAFE ZXE
| MNA®-SF O %294 MNA & O— B
B DIRET LI JBATARIE C b Y D R
INTWD (Kaiser MJ et al. 2011) , &
512 Lilamand 5137 7 > A ZBWT 773
4 DR AFTHE Z 5512 MNA®-SF O 2 =
TIE 1 EMOECHEAED TR & LTH
BETho7m LA LT 5 (Lilamand M et
al. 2015) .

— . FERAFTEICHT AT AELEY
TV AL FOREBIANCET DT o Lk
e eIz K v . MNA 12 X 5 EIRE

(Lauque S et al. 2000) 5 XX BMI (20
2T, M7 VT Iy, a L AT a—/VE
72 EDOAALFE (Lee LC et al. 2013) A3k
BEINEOoWELHDL, OFED, FFRIC
BT DENERRE ISV T LY e ek
RAE DRI FED W2 SR B AEIT 2,
ASENCESGE T D AR H D T & b b
STWD, LoLns, BAROENER
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W 2t RICES (1L ) oBlZ %
A L.MNA®-SF % H N TRFSIRAE A 7T L .
FEC S A & OB & BT L 72t gEi3 720,
Tes I TAFE, HIE, H# TESENMMO
LR D AARIZEBNTE MNA®-SF 735E
CRAEOTRNIE L TWD AT 24
D EHE 2Tz, FRFIZ, Brimimd
DIET-FHRIZBIT 5 systematic review Tl
RERAE, SRBERE, SRANEERED e b P
LTWetoH®ERH D H DD (Thomas
JM et al. 2013) |\ ZNHT N TEED TH
A L7235 H 720y,

Z 2T, AWETIR, E#EmnE Ot
CEARICEES 2 LMEIN TV 2 FED
MR (Hjaltadottir I et al. 2011; Eren Z
et al. 2015) | FAMEMEATZ OBE/E (van der
Maarel-Wierink CD et al. 2015) . H{&#%
REDOFHMfEIED—->Td 5 Barthel Index

(BI) (Diez-Manglano J et al. 2016) .
BLOREROMMIEREDO —>TH D
Clinical ( CDR )

(Schnaider Beeri M et al. 2008) .
MNA®-SF (Lilamand M et al. 2015) %7t
WIZH L L. ARAERICEE DA X2 b &
RE L. 30 7 H Lo R OBIEIM 2%
(7 MNA®-SF (T & 2 SRFEIRAE DR 25 A A
DB E S DT RA L TRIT 5 Y —
NELTHMThOLmRT 52 L,

Dementia Rating

BB S Ik
1. BFET A B L OIS

HARD A BRNO 5 SORED NFTE & %
D% RNREIZEET DA 1TV, B
ZIM~DFEEN G LI, FAEREZ LT
% 423 4 (B 90 4. Lotk 333 4) OF
— X e e Uiz, 30 4 H R OHEY



E ATV, BIE DO LTIZONTOIEHR
UV L, SETHE (Death) 38 X OVELFRE
(Survival) @ 2 BEIZ/7T 72, ABFZEIZH
AROFESLRFERME 7 — WEFE
M ZBZDOHFAAE (No. 605) &3 T3
e L7,

2. FHAEHEA

2012 4F 10 HDORX—RAF A 2T,
DOETOFEEM, T#EL, FHREL
BIHE OFHEICEET o L7 Fy— L EH
T, Pl EEEOR — 21T o1z, TDH
KGE T L OPFEE A Y OFEEA, N
e EERSEAE IR L, AR (M
i, R, REH) | BEERE GREErEiZ
R R PR ER R AR, PRBR AR IR i
BEMEIR R, /X—% 2V LR, MR |
B ABSREORHIT & LT BL, F8AMERE DR
& LT CDR., RZEIREOFA & LT
MNA®-SF #1717 o72, £/, HFREB LUK
HOT — X &M\, Body Mass Index
(BMD % FH L7z,

1) Barthel Index (BI)

BI (X A ATEHRE ORISR D—>Th
D, 210HHE (BF, ERF1LNy R
O, BN, b VEME, AW, BT,
PEER PR, BHRA, HHE= o ho—, HE
Ry bu—n) OHEATEIMENGR D,
FHEB I ELE L T D EGVITHESY
TV % (Mahoney FI et al. 1965) , iz T,
BI OFIHH OEFHEIL 0 225 100 &7 0 |
KO EWRREN LI RWATERKRELZ R LT
W5,

2) Clinical Dementia Rating (CDR)
CDR % Morris & O HEIZ DV TREAYE
PR ENFEAM L 7= (Morris JC et al. 1993) .
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CDR (Z/X 5 27 L—F (0, 0.5, 1, 2,
3) BV, TS L— RFEidlE, 7Y%,
)y ) & BERFRGE ), Hiteort 2 O TEE)
FHER L OWRIE, Hom v OEED 6 HH
IZHD YT, K ENTL— R L0 5En
PHEEZ R LT D,
3) MNA®-SF

MNA®-SF (% 6 DOIHHEIZ L Y k=i
TW5 %k 3 r Al o BEFERD

(severe decrease in food intake,
moderate decrease in food intake, no
decrease in food intake), 17 3 » HIZF
i} B K ERY (weight loss greater than 3
kg, does not know, weight loss between 1
and 3 kg, no weight loss) . BEIHRES) (bed
or chair bound. able to get out of bed/
chair but does not go out, goes out), 7
3 - HITBT DA b L AL RMR R
DFEER (Yes or No) . #Hif - ¥R D
A % (severe dementia or depression, mild
dementia. no psychological problems) .
BMI (BMI less than 19, BMI 19 to less
than 21, BMI 21 to less than 23, BMI 23
or greater) , 12T, MNA®-SF O&FHHE
TO0H 14 mERD KVENMERB LY
BWRBIREEZ R LTS, F7z,
MNA®-SF DA a7Z35OAT Y —IZ
HEEND - RERERL (12-14 points),
REFBOIBEINLHY (8-11 points), (K45
(0-7 points),

3. R

AAFZETIL, I PIEAR R ZE £ 7213
AN# (%) TR L7, Death Bfdk L O
Survival BED 2 BERIHEIZ IS T, A
#1213 Mann-Whitney U test, 77 32 VU —



ZEH021E chi-square test ZEfE L7z, L
T, ZELRMEZEET 5720, L
7201552 TOEHF T Spearman DFHES
R EER LIz, oL, BMI &
MNA®-SF 2 =27 OISR (r = 0.603)
N> T2720, BMI ZFrE ., LIBEOfT
AT 2T,

FEATHFZE THAE S LTV D B AE K F D
WER~OBRELZHET DL L b,
MNA®-SF 23301 O FHIK 1 & L TR L
TWANERFT D720, 2 DOET IV
(Model 1 : 4Ffin, M5, Model 2 : Model 1
REmiEME T 75 DBEE + CDR+BI) A {ERL L.
Cox B NF— RET /T XV fifhr 217 -
7o D%, Model 2 OFBIAE S A EE L.
MNA®-SF ® 3 >0 77 Y —jil, 38X 6
DOEHABNZ DN T HIET RO TR &
LCRE L TW A0 Z et 2 72 O fiftr &
1T-o7-,
KIEMEIX, 4.0% (CDR) 75 19.1% (G4
WML e DBERE) O#IPH TR b, K
N T A& F/NTT D728, missing at
random OFEFRICHESELEHMAALEZHW
TR Z 452 L 72 (Vandenbroucke JP et
al. 2007; Barnard J et al. 1999) ., KEfH
NRAENT=T—4%t > ME 5 @Y ERKL
oo BT —H Ty MZOWTHMN. L TEZE
BEEIFSOTB L 0w P25 ¢ 7 BERao0
DTN, HEDT-DRENHAE S
Too 7oB. AMFETIX, ZEAAEICLD
W5ET — & % T b 2 E 2T & L
KRBT — X =B LTz T — X iz
AT % RIRHOSRAT & LTz,

F7o. AW TIE, P<0.05 Z#FHAE
KUEL Lz, & TOREENIZIE IBM
SPSS Statistics 23 &V 7z,
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4. fmERE~DOEE

AWFFEIE A ARDERLRFERPIEE & —,
f BRSPS 2 B 2 O A KGR (No. 605)
%15 TN L7z,

1) #FREDORIG & D EAD NHEWEE
EBEIZEDA T r—Lb Farky MK
SE, MBEEARAAND L IIGHEHE OREMN
BoENTWETFT—XDhORMEEZ T,
AL,

AW ITEAE A P REEA AL LI RiED T —
B DM DIHEITH Z b, TT7A4 1Y
—OREICIEIT 2V, L L, ®gEo
TERIDFEFAT DN TR & T L, 25,
IHT LTIZIRBEEDFE R OB E T 5, Fiz,
WHERE R B DD WD B IFH IS
O HBLSMIER L,

T2 BLOHROREIZITEICN— T
A A7 B, B E ORE I TRE T
5o
2) WREOXMRLIeDHE (RAXIIFE)
DR & R
AHFFETIE, AR O Rl — @Ak E NS EE 9
55O DIl ak DY E LY DS
HE SR B SRR AFTRFICAR AN S L <IX
REEF I CETHAZITV., RO BRI
WA ZBfRE L7 ECRIEN GO TWD T
— X DHORMEE ZITER Lz,

3) WFIESEIC Lo TAET DEA~DORFILE
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AIFIED R — AT A L FAERE D K G385
PRI, 4EIRDY 84.3+8.6 %, LIMEDOE AN
81.9% . HEMN 146.4+9.2 cm, {AEN
43.7+8.7 kg, BMI 78 20.4+3.5 kg/m2., FEfE
JEE (RAMEMET 2% : 10.8% MM 5 55 : 53.8% .
FRIR R © 10.6%, TRERZRIEE : 48.4%.
RS R 9.6% /S —F 2 Y U 1.7 %,
IR 0 5.8%) . BI 2N 37.9 + 284 &,
CDR 7% 2.1+ 1.0 i, MNA®-SF 7% 8.9 + 2.2
75,30 # A [El#% . Death #£13 166 4 . survival
BT 220 £ ToH o7z, MZ T, MNA®-SF
DT AY =X 854 (23.1%) MEHREE,
2354 (63.9%) MEREOILZENDH Y | 48
4 (13.0%) MRFBIRERIFICOEINT,

Table 1 {278 L7= X 912, Death #fiE
Survival #f & T, Finks KOV CDR 23
ARIZEL (p<0.05) . HE., (KH, BMI,
BI 5 L U'MNA®-SF [ IH E B> 7= (p <
0.05) , NNz T, Death RfIFrAmEM: iz D
MENEEICE -T2 (p=0.024) ,
MNA®-SF ® %7 3 Y —3 KX O BB Ok
H.% Table 2 |Z7R L7=, MNA®-SF © 7 7 =
U —BIDFERIZBUN T, death BE TlHEAE
WA EICE -T2 (p<0.001) ., MMZ T,
HHEBIZE W T, Death #f TiZ,
decrease in food intake, severe dementia
or depression. BMI less than 19 23 F E(Z
%otz (p<0.001) ,

Table 3 (2R L7= & 912, MNA®-SF 3,
Model 1 123\ T, HRlE X O OFRFE
%, ARIFECOTHRIR L LCHAELT
7= (HR: 0.84, 95% CI: 0.79-0.90) , &5
(2, Model 2 28T, PRI, 4, aamk
PEffiZ¢, BI, CDR OF#%ZICB VT,

severe
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MNA®-SF ® 2 =7 (HR: 0.86, 95% Cl:
0.80-0.93) IZAEICH O THIRNTFE LT
REE L CUh,

Table 4 (Z MNA®-SF DA 7 = U —F L
HHERB]E 30 » HOETHEE OREEZ R LT
W5, AT IV —RIIBNT, REEITK
LT, [RREOBENH Y (HR: 0.48, 95%
Cl: 0.35-0.68) . FIRAER 4T (HR: 0.23,
95% Cl: 0.11-0.48) LJIEIZ HR 2MEF LT
W, HERICEWT, #®E 3 yr ADAH
& (HR: 0.74, 95% Cl: 0.58-0.95) 1 X
O'BMI (HR: 0.78, 95% CI: 0.67-0.91) #*
ARIECOTHIRFE LTREE LTV,

FERT — X & AW RS RIE, KB
DRfTER DT — 2 & T fRNTRE 5 &
T, FEXMOENEBEMENE VD
Rl bz, AR Th -7z,
Mz T, 5@YDOTF—4ty FDOEH
(variability) (2 TOEE T 10%A1H T
% -7~ (data not shown),

D. &%

ARFZEIE, JeATHFE (Lilamand M et al.
2015) LT D NFE, thRREREIE. F
. NHEFEEROAARICENT, BEA
A& DECOTFRIAF L LTHRES LT
HPECH Wy (Hjaltadottir I et al. 2011;
Eren Z et al. 2015) | #amEM:ifisc OEEIE

(van der Maarel-Wierink CD et al.
2015) . BI Diez-Manglano J et al. 2016) .
CDR (Schnaider Beeri M et al. 2008) %
PR L TRA LT E T, MNA®-SF
DA AT W FFERAFTHE O 30 » AHOET
FhETHTHY—LELTHSTHDLZ L
BN LTEIRIOWIFETH 5,

ARG 1T 5 30 7 H OBIEHIR DL



R 39.2% Th o7, LATHIZEICKIT HE
riminE OELTE 1T 1 FHT 17.4%
(Lilamand M et al. 2015) . 24T 30.7%
(Isawa S et al. 2014) . 3 4E[ET 50.0%
(Fernandez HH et al. 2002) TH2HZ &
M5, AWFZED mortality rate (£E 4155
RERETHoTZ, £z, KFFEOXIGRE
D 23.1%I XK 7E, 63.9% LK ED BTN
»H Y TH-o7-, Lilamand H DOHFFE T3k
AFTE D 15.T%HMEARTE | 58.T%HMERE D
BENHY TH-7- (Lilamand M et al.
2015) ., F7=. AARIZEIT S zawa DO
ZEITFBUNTIE 19.9%AMEH AR | 60.2% DM
EOBITNHY THo7= (Izawa S et al.
2014) , EERFEOEIGHEF @V, 1T
REEDESGZ TR LT\, 2 b DORERIT
AWFIEDORIGFE DO—fEME & MNA®-SF #FAff
DELMEERLTNDIHDEEZ D,
AAFGEDHME L 72> TWD Lilamand &
DHATHFZE (Lilamand M et al. 2015) & @
PERIZ BT, BB & 12 MNA®-SF
DI HEBIOMF TR DERNE LT
%, Lilamand 5137 7 ADORFEIZEBIT 5
MNA®-SF A2 728125 6 HE DKL
DOTRIET & L CRET 20v% 1 FOBI%
HHE&RT, RFELTWD, #5601
MNA®-SF @ 6 SOEHEOW, ik 3 » H
OEFHRERD, BE 3 » HOKRERD,
% 3 HIZBIT DRI A b L AR
BORER, BMI D 4 SHFELE OFHIK T &
LCAEICEELTWZEHELTWD,
—JF., ARFZECiTmE 3 » A oRFEERD
BELUBMI © 2 SOOI H ML O TN
LT L CTuve, BIEHIROR S0
B ARYIN -2 BN I = R SR SRR/
% 8 7 HOERERDNZ DWW TITAMRED
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KGRI L SATHIE Ot 538 TILARE O Y
2 20kg DA b0 DH 2 L3R LT THE
PEDSEIVY, — 7. B R ERED BRI
FKEIRIEZ R BMLIZWEAFZEICB W THE
7B S Te, BMI 13 < DS THE
JEXVHEREEES L LHMESNLTND

Z &5 (de Souto Barreto P et al. 2015;
Nakazawa A et al. 2013; Veronese N et al.
2013) . MNA®-SF (23511 5 BMI OFFAfiiix
HERADOTHIZBWTEETHS LEX
Do Flz, WE 3 » HITBIT DKM A R
L AR B ORBRIZOW T, SR EA

(Cruz-Flores S et al. 2011) . KA b
L A (Glymour MM et al. 2004) [ AFED

HEWREESTLEOMERDH DL, £, K
WHEIZIT D2 8 4 HIZEIT DGR A
ML ARBMERORBROZTIL 2.6%
(11/423) 72 o Zx L T, SEATHFE
(Lilamand M et al. 2015) Tl 76.7%
(593/773) L REREVRHRLNTZ, DOF
V. MNA®-SF O Z DB IZOW TR, o
HH (e.g. BFRERBAKERL. BMI)
LB L, Rl EEENSEIC L o TR D AT
REMEDS NI S 4T,

L L7ein b, AT, BIESHIR, A
BRRRLHICHEDLT. WFZEIZIVNT,
% 3 A OEHFERD B LU BMI 2855%
KF2EE L2 ETH 307 HDRETROT
HIRF& L CTHEICBEE L TW\We, SFE
DWAT, FrRAFTE x5 & U EATHE
%2 ClE BMI 870 (Gaskill D et al. 2008)
EHABICHEEL T ERE STV,
SV 5L BERICHT LT e —F
< BMI #dETx 5008 Liv2vy, MNA
DAAT ZHIZ LTt AFFRIZEB N T S,
MNA Oz =7 | fdig, KHE, BMI O



ERRE SN TWD, B2, R AT
XL LT 2 » ARORAY T U A b
(#7 400 keal/ B) (2B 2 ABFFEIZ LV |
7T AR EAIT e o T2, T R
v METIIARIC RV — B, (KH,
BELO MNA X a7 388 L7z & o)
INTW3A (Lauque S et al. 2000) , A4
IR AT E XI5t L Liz 6 » ARl Y A
TarA YT A (ZRLF— 250
keal ; 72AE<E 1 9.5 g) 1Tk DM AR
IZBW T, supplement B CIIAEIZMZ
TBMI b HEICHEM LI E oWsER ST
W5 (Lee LC etal. 2013) ., Sal0Fkx D
FEE 5 8 MNA®-SF 0IEH Th 5z 3
s H OBFEERD I L O BMI 2351 OF
W& LT ESnZ Enn, R ART
FHIZBWTIE, Bz o 2 HEREEMNA
HRF ORI, ITARA PR LUE)
ROFEIEL LTEETHS LEDND,
E.f&im
MNA®-SF ® A 27 1% B A DR AHT O
B EERE ICBW O RAELZ THIT S
V=L LTHENTHDZ ENRH BN
STe, ZDOZ ENDH MNA®-SF 4= L L
7= BRI 22 R I K ORI AT
i DORBIRIEOMERF, S8, T Y
A7 DIRBRIZEBRCE 20 LitZey,
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Table 1 Baseline characteristics.

Variables Survival (n =220) Death (n = 166) P values
Age (years) (n = 371) 829 + 87 86.3 + 8.0 <0.001
Women* (n = 386; 70 men) 181 ( 573 ) 135 (427 ) 0.894
Observation period (days) (n = 386) 804 % 156 378 + 227 <0.001
Height (cm) (n = 370) 146.8 * 8.9 1459 £ 9.5 0.352
Weight (kg) (n = 371) 452 * 8.9 41.7 * 8.0 <0.001
BMI (kg/m?) (n = 370) 21.0 + 3.6 19.6 = 3.3 <0.001
Medical history (n = 312)

Aspiration pneumonia 11 ( 344 ) 21 ( 65.6 ) 0.024
Cerebrovascular disorder 87 ( 51.8 ) 81 ( 482 ) 0.425
Respiratory disease 16 ( 485 ) 17 ( 51.5 ) 0.580
Circulatory disorder 8 ( 56.3 ) 66 ( 43.7 ) 0.496
Neoplastic disease 18 ( 600 ) 12 ( 40.0 ) 0.566
Parkinson disease 18 ( 750 ) 6 ( 25.0 ) 0.035
Neurological disorder 11 ( 611 ) ( 389 ) 0.630
Others 47 (490 ) 49 ( 51.0 ) 0.222
Barthel Index (n = 366) 42.0 * 274 32.2 + 288 <0.001
CDR (n=371) 1.9 = 1.0 2.3 = 0.9 0.001
MNA®-SF (n = 368) 94 + 21 84 = 2.3 <0.001

Continuous variables are expressed as mean + SD, and analyzed by Mann-whitney U

test, and categorical variables are given as number (percentage), and analyzed by

Chi-square test.

P < 0.05 is defined as significant difference between Survival and Death groups

Abbreviations: BMI, Body Mass Index; CDR, Clinical Dementia Rating;

MNA®-SF, Mini Nutritional Assessment®-Short Form
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Table 2. Comparisons of MNA-SF categories and items between survival and death

groups
Variables Survival (n =220) Death (n=166) P values
MNA-SF categories (n = 368)
Malnourished 28 ( 329 ) 57 ( 671 )
At risk of malnutrition 143 ( 609 ) 92 ( 391 ) <0.001
Normal nutritional status 40 ( 833 ) 8 ( 16.7 )
MNA-SF items
Decrease in food intake over the past 3 months (n =371)
severe decrease in food intake (0 points) 6 ( 353 ) 11 ( 64.7 )
moderate decrease in food intake (1 points) 21 (1 44.7 ) 26 ( 55.3 ) 0.020
no decrease in food intake (2 points) 186 ( 60.6 ) 121 ( 394 )
Weight loss over the past 3 months (n = 371)
weight loss greater than 3 kg (0 points) ( 429 ) ( 57.1 )
does not know (1 points) ( 100 ) ( o ) 0.080
weight loss between 1 and 3 kg (2 points) 49 ( 53.3 ) 43 ( 46.7 )
no weight loss (3 points) 152 ( 587 ) 107 ( 41.3 )
Mobility (n = 370)
bed or chair bound (0 points) 126 ( 56.5 ) 97 ( 43.5 )

able to get out of bed/ chair

61 59.2 42 40.8 0.878
but does not go out (1 points) ( ) ( )

goes out (2 points) 26 ( 59.1 ) 18 ( 40.9 )
Acute disease or psychological stress over the past 3 months (h = 370)
Yes (0 points) 5 ( 455 ) 6 ( 545 ) 0.539
No (2 points) 207 ( 57.7 ) 152 ( 423 )
Neuropsychological problems (n = 370)
severe dementia or depression (0 points) 61 ( 47.7 ) 69 ( 52.3 )
mild dementia (1 points) 92 ( 59.4 ) 67 ( 40.6 ) 0.011
no psychological problems (2 points) 59 ( 67.8 ) 21 ( 322 )
Body mass index (BMI, kg/m2) (n = 371)
BMI less than 19 (0 points) 64 ( 47.1 ) 72 ( 52.9 )
BMI 19 to less than 21 (1 points) 49 ( 53.8 ) 42 ( 46.2 ) 0.001
BMI 21 to less than 23 (2 points) 49 ( 65.3 ) 26 ( 34.7 )
BMI 23 or greater (3 points) 51 ( 73.9 ) 18 ( 26.1 )

Variables are given as number (percentage), and analyzed by Chi-square test
Statistical significance was defined as p<0.05
MNA-SF, Mini Nutritional Assessment-Short Form; BMI, Body Mass Index
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Table 3. Association of MNA®-SF score with 30-month mortality.

MNA®-SF score

HR 95% CI p values

Crude 0.84 ( 0.78 - 0.89 ) <0.001
Model 1 084 ( 079 - 090 ) <0.001
Model 2 0.86 ( 0.80 - 0.93 ) <0.001

HR, Hazard Ration; CI, Confidence Interval; BI, Barthel Index; CDR, Clinical
Dementia Rating; MNA®-SF, the Mini Nutritional Assessment®-Short Form
Model 1 was adjusted for sex and age. Model 2 was adjusted for Model 1 plus
Aspiration pneumonia, BI, and CDR.

p < 0.05 is considered significant association

Table 4. Associations of MNA®-SF categories and items with 30-month mortality.

HR 95% ClI P values*
MNA®-SF categories
Malnorished (0-7 points) 1.00 ( Reference )
At risk of malnutrition (8-11 points) 048 ( 035 - 068 ) <0.001
Normal nutritional status (12-14 points) 023 ( 011 - 048 ) <0.001

MNA®-SF items
Decrease in food intake over the past 3 months 074 ( 059 - 095 ) 0.016
Weight loss over the past 3 months 0.8 ( 071 - 103 ) 0.106
Mobility 1.12 ( 087 - 145 ) 0.375
Acute disease or psychological stress
077 ( 052 - 115 ) 0.203
over the past 3 months
Neuropsychological problems 0.78 ( 058 - 104 ) 0.091

Body mass index (BMI, kg/m2) 0.78 ( 067 - 092 ) 0.002

HR, Hazard Ratio; CI, confidence interval; MNA®-SF, Mini Nutritional
Assessment®-Short Form
*Adjusted for age, sex, aspiration pneumonia, Barthel Index, Clinical Dementia Rating,

p < 0.05 is considered significant association.
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JEAE R e B B e (BRHR AR AT )
ST
H AR DNl i% AT 1281 5 Council of Nutrition appetite questionnaire(CNAQ) &
FETCHR L OBIR - 1 FE R OREWTHFZE

wrrefiEE EE # WITMSTATBOE N RO MR R F =R v & —
MR R

WHoEo s SRR ESZAFIERI S IE NESLRF RO IE Y v & —
BRI

WHoEo R Lk — FESLAREER B BT MR

WHIEH 1 S EKEIT MOTMSIATEOE AR R R FER 2 —  BHER

MREE

AR, B EEEE SN L TR Y . AFTHEHRICB W TH#ES— 2221 5851 E<
o TETWD, £z, mlE OERRBENLHEHLINTE Y, ZOER L7225 BROFEE
& L CBH% &1 7= Council of Nutrition appetite questionnaire(CNAQ)72SEA 7 & & 12
KT HRBIADIEL LCHE LTV D0, 38LUNCNAQ IZ L 5 EEROFHEA HARDEAS
EREE O CE TT 52—V LTHENTHL2nEHNE Lz, BARD 5 SO5ri#li
D NFTE 316 44 (B 60 44, &k 256 4 )G 84.91 8.3 1) & /oMt 4 & LT 1 4 [#]
DA TEAAT o T2, N—A T A VFAETIZ, AFTE OEMEFHR (M. Fin, k. RE,
BE 1 ) . Barthel Index(BI). Clinical Dementia Rating(CDR). Mini Nutritional
Assessment®-Short Form(MNA®-SF), CNAQ £ X O CNAQ DOffi 5 T&H % Simplified
Nutritional Appetite Questionnaire(SNAQ) & H ARKDE/r# EilinE 2 x5 & L CHE SN
7~ Simplified Nutritional Appetite Questionnaire of the Japanese elderly(SNAQ-JE) %
PAEEHE & LT, £/, X=X 74 UVliE%R., 1 BROETIZOWTORBREINE Lz, #l
SRR IE T Lo k528136244 (19.6%) Tdh o 72, FETREITAETFRE & Hb_ T EH CNAQ A
a7 NAHE I 72(25.114.8 vs 28.01+3.6; p<0.001), F£7=. Cox LufBil[alfforHT i 5
2. PE. 4EED, BE{EEE. BI. CDR., MNA®-SF Tili#& L7-#%. CNAQ A a7 I3AEIC 1
FEH O R L EE LTV 72(HR:0.91, 95%CI:0.85-0.97, p=0.004), [FEEIC, SNAQ A=
TEIO® SNAQJE 2a 7B \WTh, 1 FHOLLERLEBHEL Tz (HR0.84,
95%CI:0.75-0.93, p=0.001; HR:0.84, 95%CI:0.76-0.92, p<0.001), CNAQ {Z L 5 &K D7
i B AROENHFEEEE DL 2 THIT5Y—LE LTAERTHY . CNAQ ITEN#Elh
FANHTDRBANAOEEL LTHELTWDZ ERHALNE T2,

46




AMFRER

T, BARITEmEERIE, A
T — B A & 510) 2 Bl m i D3 L
TWb, —Ji. mlindic & > TIEREEIRE
DWFER LT EEREL 2> T 5,

RAREOFAMIZ I, MR ACIRE I
b BEEREORD 72 EFENE VLT
B R T IED N LT B 28, B s
FHARNRTHE ~DRAHENRKE < fEsg A
Fr OB SIS OTHRETHIL, JETR
ERERERAZTHT 27D DA 7 ) —=
Y7 HREELTHEHYER L DITHED 220,

RN 2 IR & LT, BARIR
MEZ B, BROFAMZ T 57212
Council on Nutrition Appetite
Questionnaire(CNAQ)MERK S 4v, IREEJ
D afERE L LT BAGHE DY — 1 & LTo
Z M PEN A STV % (Wilson et al.
2005), F7z. CNAQ O HAFEM MR S
. TOZGME, FEERHRET SN THD
(Tokudome et al. 2016),

Z ZTABIETIE, iR AFTE D 1
FEMOaR— MA L ER L, CNAQ 72
S mnE T D RBIADIERE L LT
L TWDHH, BLUPCNAQ IZ X HRERD
PTG A3 H A DI = i DSET & Tl
LY=L LTHENTH LD EMRE LT,

BB S Ik

A BNOF—GAEANDEE T2 5 DD
ilefiiak O NFTHE & & OFBEITRAEICB S
D EITV, KEEE S DT 359 41T
K LT 25 4F 1 HIZARN—R T A i
ATV, ZOH% 1 FEFOIELE DV TOEHR
PINEETE | MOLEEMHT OFIAZLE D
HEIZREDO 720 316 4 (BE 60 4, ik

47

256 45 ) F D 84.9+18.3 %) DT — X &
GAKIDSE SOy

3. FAAIEHE

N—2 T A IRAETIE, FRNCFHAMRLE
BT DIODWHEZITV., ZHEET
L2 ANFTE O S E&AN, it REL
ISR ARG L, A RGE, T, &
R RE, BEEED). HIHREOFHME S LT
Barthel Index (BI)., #RZIFEREDFIAH & L
T Clinical Dementia Rating(CDR), &%
RAEDOFHM & L C Mini Nutritional
Assessment®-Short form(MNA®-SF), £
BROFEHM & LT Council on Nutrition
Appetite Questionnaire(CNAQ) %4772 -
Too Fio, BIEMIMHIEFTE 2T T &
Z O HBZOWTOEHREST-,

@O Council of
questionnaire (CNAQ)

CNAQ | T HUSAE(E mlin g & R Whaag AT
EER A ISRV T, BRI B 2R R E R
ZTRT D Z LA AEEZR 8 DDIHE (BAK,
TR, 22k, R, WROE{k, 1 A
ORFEREE, BEROERH, BEOXKD)
D ORER S N D BAGHIE Y — 1T, 1~5 B
BEIZ T D, CNAQ OATER DA
1L 8 705 40 L 720 | LV RWEEN R
BARE R LTS, CNAQ DA T (X 2
OO T A —IZhEIND

appetite(29-40 points),poor appetite(8-28

Nutrition appetite

: good
points).
SINTIXBIEMMT ORCOF T CTH T 2

VBRI x 2B, A HUT
Mann-whitney @ U #2E % > Creig L7z,



Fo. ZEIGEEZ BT 5720, P
L2 01552 TOZHH T Spearman ¥ X
O Pearson OFHPEMRE A RS L. AHBEILREL
DHEXHED 0.5 LD HRENWEEKIZHNT
FETNVOBANZHR LR EH 5
—HERIR LTz, FECRICED DK T 24
W 2720, BRABIITBIERRMG A 76
FECE TOMIM, HBIZEE L UTHR, M
AL BEAEIE A M GRMEPET 2 2 5 1o IR AR
PR, IMIE RS, TEERaeiEE . IR
B AN—=F Y R MRIRERR L 0D
b E), BI, CDR, MNA®-SF B L
CNAQ DA Z & A L. Cox HApIENFS>
HrZ KV N &2 1T o7, S HIZ, CNAQ A
aATIZHESNT, BERRFE(CNAQ=28)
L RAR B RE(CNAQ > 28) D 2 BEIZ A3 1T,
BT #F % Kaplan-Meier {ETEAT L, 2
FEMOEAIEDOEZH ST D720
Log Rank Test #17>7-, F£7=., AHf%ET
(T, P<0.05 Z st EKkaEL Lic, &£T
DOFEFHENTIZIZIBM SPSS Statistics 23 %
iz,

4. B ~ORE
AWFFE L A ADE B HERNIE Y 4
—. AN E B S OFEAAGE (No.
605) Z13THEM L7z,
1) WFREDORIG & D E AN D N
FEIZEDA T+ —L Rartr M
HEox, HREARAND L IIREEHEOFRE
DEFEHNTNWDT — X DIHDOHEAEE T
R L7,
AWFFEILEAE R ATREEA L LT REED T
—Z DT DOHEITO Z b, TTAN
T ORFEICHBEIZ 2V, L L, RFRE
OAEBDFE RN DN TITFAE & 5P L, £
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S O LImRBEORE R OB T 5,
Fio, RERN OB/ LD VD 5 IR
BAFFED BHEYLUSMAE T L7220,

F— 2B IO ROEEF XTI — R
T A4 A7 ., S & ORE BRI TRE
T %,

2) MRS OMR LR DH (RAUIFIE)
DR L [FIE

AHFZETIE, AR O Rl — Ak N AN E E
T 55 ODIr# e DITFER Y LY O
AR R B D R APTRFICA AN S L <
IRFEE I CETRAZITV., B0 HPY
SRSNEZHME L7 ECRIENMGHTND
T — X DOHOFEME A ZITHEH Lz,

3) MFREIZL > TET HEAN~DFRF]
O fEfdt & =5 EOEBRO T
AW THEMAT 5T — X I TE MR O
W L 2HEEATo b DOTHY, BNE
TENIZA T 2 AR R ORI,

4) ZOfh

FIZEFABIZ DT« [ENTAFZERR R A
SR FFEIRIGE Y v 2 — RIS A T 4 Bh 1R
BANCHIY | ABFSE A3 FIZ2 T L7z,

C.HrZeks &

ARFGEDOIRMT xS 316 4 DN—A T A
VAR ORI G FiPEE Tablel 128 LTz,
B HIE T Lot 88 1T 62 44(19.6%)
ThH-oT=,

BIEHII TP OSECRE & AAFRED 2 BEIZS)
F TR AT o TR FECHEIAAARE &
T, T AEICE <, BMLIZAEEIZ
K< Moz, Mz T, Bl, MNA®-SF & &
O CNAQ ITAEIZEL . CDRIZAEICH
o 7=(Tablel),

Kaplan-Meier {EIZ L 5, AEfFiifg %



Figurel |27~ L 72, Log Rank Test D5,
BERARIE(CNAQ=28)I%, BBk EIF#E
(CNAQ>28) & T, AEFHMICHE
I H LT (p<0.001), F7z. Cox Hfil/~
P— RETVORRNG, M, Fhn, BT
&, BI, CDR., MNA®-SF Cilj#& L 7=%.
CNAQ ZaTIAEIZ 1 FHRDOIETRL
BaE L TNz
(HR:0.91,95%C1:0.85-0.97,p=0.004)
(Table2),

SNAQ,SNAQ-JE DO fitifii Xk 4 Table3
(R LTo, =R T A VRO FRfEIT
SNAQ 7% 14.0+2.3 £1. SNAQ-JE 7% 13.4
2.6 A Th o7z, BIEHIM T OESLITHE -
T, 2 BEMEE LR, SNAQ B LY
SNAQ-JE J:i0 SET-BEASAETFRE L T,
AR o7z, 61T, Cox HpillalFsy
Hrofsd, . M. BEERE. BI. CDR,
MNA®-SF CTH#E L7=%. SNAQ A7
LUUSNAQJE 227 & b AHEIC 1EED
FETC R LB L T /= (HR: 0.84,95%Cl:
0.75-0.93,p=0.001; HR: 0.84,95%CI:
0.76-0.92,p<0.001),

D.Z%

AT aR AFTE 12k 5 CNAQ
(2 LD RROFHMA B AR DA & lin O
W ETHT Y — e L THESTHL)
R LT COWMETH D, HE. &
W E O TRIZEET D LRESN TS
(Torma et al. 2013), “fin, B, BEAENE,
BI. CDR. MNA®-SF C#H# L7~ ETH,
BEROIR FAEL LA EICBE L T,

HeATA7E(Huang et al. 201428 C,
BROFIL, BROAESEFERED
WO DOFE L Vo T HMZRFETH Y |
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CNAQ O L D IZHEEDOIHEBE > AaTIZ &
%R & O CuZen, EEOTE H IS
., HAOBRREN A aT7(hEN5HZ &I
X0, AARA v bRNREHDH ZENT
&5, £z, BIEEIE L RRITRRD
THRICKET D iat LT3 s o
E7p < ARBFSERE RT3 R O AR
FHICHRD CHERMAEZRME L b0 L
EZ2 D,

AWFFETHW =, CNAQ IZFZEENETH
V., BRI CERICX 2 HEAAEMETH
%D, PRHERENME T LB #EEmE Th
S Th, HYOFEHA, NELAREIZELT
HARERD 2 PT 5 Y — L L LTOEHE
P 2P S FE & T A (Tokudome et
al. 2016),

ZIE TOWFTED BARERDIFIETRIC
B LTk, 202 a EHmIciE T
HTEMN, BELEINTWVAS, CNAQIZ X
L EMOFMILEER D2 TR TE D720,
TEMEE R TR B ANEATH 2 &MV ATHE
2720 S HITANIER RO T S Tl
TEDLZENBALNTRY . BN RS
DRBNAOREL LTHEALEZ D,

KWFZETIER, N—R T A U BECRIR
(CNAQ=28) D4 H DOEIG 1L, 2K T
59.8% (189 4) ThH -7z, ZDH HR—2
TA AR, VAEDNIZEET LTSRS
1% 25.9%49 £4) Th - 7=, WHBEABLEE %
*fg & LU= T 9E(Hanisah et al. 2012)
KoM = i & xh 52 & L7 e ATk oE
(Mohamad et al. 2010) TiZ#J 65~80% 43
BMAIE(CNAQ=28) ThH 7= L ODWENH
D AR ORER IR S R R L b
Nice SEATHFR ORGS0k L OARE
mlin B, HusE R ARSI E S



WETHY ., XMIGENReD, o, B
B RATTIRERCTEIN 72 &~ DXL
RN D Z LD, AFZEOREET
(X, SEATIRSE & bl L CRIRE D &l <
BMI 2MEfEIZ b 20 53, BECRIE DX}
BENDIRDST2bDEZZBND,
F2ITE, CNAQ OFfFils i
SNAQ(Simplified Nutritional Appetite
Questionnaire) Z W 2 AFZE 0N ST
% (Kaur et al. 2008), A#F%2 T %, SNAQ
TR LIEZ A, SEEEHEICHEEL T
VW, £72. 8 5 (Tokudome et al. 2016)
ERL L7- SNAQ-JE THFILT- L 2 A,
WL EAEICBE L T\ e, o D AR
DOFEFRTIZ. CNAQ £ L USNAQ.
SNAQ-JE ® EnaE VT, BERAE
EEmE O CETRT Sy — L ELTH
hTH-72, SNAQ & SNAQ-JE 1%, 41H
HOEMECTHY . CNAQ X v &R T
2 C& D BHGHEFRIE CTH 5, Lol
MRk AFFE X AN 1 A 3 FRE - THft
Enb=, SNAQ-JE O J7 23 iiak AT
DR A IS 2> —1 & LTHE L
TnbEZE2 b5,
BARAIRITI, AL J73E, BAE, 9O,
ERBEREAR T, 1R REAR T L BRI
AVEBREE . RRFIR LR S S 1B
EHORNERA RERIC KLV 5 &R E D
& DL 1T < FHET 52N (Okamoto et al.
2007), BHROUFEEZT U M AL LTINS
AR EITIF E A ERO B2,
BYRARE L ET D701, BERAE
ol & IRk A RERICOW TR LT
WRIT U B2, DT LD,
SNAQ. SNAQ-JE TH REKZFHIET 2 2
CIXATRETEDY, SHHOEBEMETH S
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CNAQ DS, AR A v o F % Himt
THREAITE L TWD L EZXD,

AR IBN T, E ST 5T 5
KEINANORIE L L TOFMENGEHA S
7 CNAQ ZHEIE L L, B IROMR ~ 725
K% &8 LI RBN ANEE S, AN
BEL, SHICETEIEET D LD 220
AWFZENTOND Z & W Lz,

E.f&im

CNAQ IZ X 2 BB OFHMIL B A D B3
B DT 2 T2 Y — e LTHY
THDHZENHLNERY . CNAQ ITEA
D T D R ADRE & LGl
LTWDEB2ONZ, ZOZEND,
CNAQ Z#atfE & L. B mind Ok %
HMEFFIE X5 2 LT, SRaIRRE, JRYE
REDHBR, BARRLREAYEL, B
I O LR O OMERF S BTk,
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H.An)RAEEME D HHEE - BRI
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Tablel.

Baseline Characteristics and Comparison of two groups by Life and Death

Total (n=316) Survival (n=254) Death (n=62) o
AGE (years) 849 £ 83 83.6 £ &1 90.0 = 6.7 <0.001
Female 256 ( 81.0 ) 203 ( 793 ) 53 ( 207 ) 0.370
Observation
seriod(days) 3234 = 951 36b.0 = 0.0 153.1 = 100.3 <0.001
Height(cm) T 1471 =+ 11.2 1475 £ 11.6 1455 £ 9.1 0.127
Weight(kg) * 459 = 93 470 £ 94 414 £ 78 <0.001
BMI(kg/mi) * 220 = 18.0 227 = 20.0 195 £ 3.2 <0.001
Medical History
Respiratory disease 48 ( 15.2 ) 29 ( 60.4 ) 19 ( 396 ) 0.001
Cerebrovascular disorder 111 ( 351 ) 91 ( 82.0 ) 20 ( 180 ) 0.658
Cardiovascular disorder 117 ( 370 ) 91 ( 77.8 ) 26 ( 222 ) 0.382
Neoplastic disease 20 ( 63 ) 16 ( 80.0 ) 4 ( 200 ) 1.000
Parkinson disease 14 ( 44 ) 12 ( 85.7 ) 2 ( 143 ) 1.000
Neurological disorder 24 ( 76 ) 22 ( 91.7 ) 2 ( 8.3 ) 0.187
Bl 3.9 £ 285 434 £ 27.7 252 £ 26.8 <0.001
CDR
0 6 ( 19 ) 5 ( 20 ) 1 ( 1.6 )
0.5 33 ( 104 ) 30 ( 11.8 ) 3 ( 48 )
1 85 ( 269 ) 68 ( 26.8 ) 17 ( 274 ) 0.004
2 102 ( 323 ) 90 ( 354 ) 12 ( 194 )
3 90 ( 285 ) 61 (240 ) 29 ( 46.8 )
MNA-SF 86 £ 23 9.0 = 22 73 = 24 <0.001
CNAQ 274 = 40 2800 = 3.6 251 £ 48 <0.001
T: Survival =248 /Death=59; %: Survival =234 /Death=59; *: Survival=228 /Death=56

Continuous variables are expressed as mean *SD,and analyzed by Mann-whitney U test

Categorical variables are given as number(percentage),and analyzed by Chi-square test

BMI:Body Mass Index;Bl:Barthel Index;CDR:Clinical Dementia Rating;MNA-SF:Mini Nutritional

Assessment-Short Form;CNAQ:Council on Nutrition Appetite Questionnaire
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Table.2 Mortality rate of Council on Nutrition Appetite Questionnaire(CNAQ)

Unadjusted HR for

Adjusted* HR for

Mortality (95%Cl) g Mortality (95%Cl) P

AGE .11 (107 - 115 ) <0.001 1.10 ( 1.06 - 115 ) <0.001
Fmale 143 (070 - 289 ) 0.325 065 ( 030 - 137 ) 0.255
Medical History

Respiratory disease 275 (160 - 473 ) <0.001 1.79 ( 099 - 326 ) 0.055

Cerebrovascular disorder 087 ( 051 - 149 ) 0.622 092 ( 053 - 159 ) 0.765

Cardiovascular disorder 129 (078 - 214 ) 0.322 147 ( 085 - 254 ) 0.167

Neoplastic disease 097 ( 035 - 268 ) 0.960 067 ( 023 - 198 ) 0.470

Parkinson disease 070 ( 017 - 285 ) 0.615 151 ( 035 - 657 ) 0.585

Neurological disorder 039 ( 009 - 158 ) 0.186 052 ( 012 - 223 ) 0.382
Bl 098 ( 097 - 099 ) <0.001 098 ( 097 - 100 ) 0.024
CDR 147 (110 - 196 ) 0.008 069 ( 048 - 1.01 ) 0.056
MNA-SF 075 ( 068 - 082 ) <0.001 082 ( 073 - 092 ) 0.001
CNAQ score(continuous) 087 ( 083 - 092 ) <0.001 091 ( 08 - 097 ) 0.004

Cl:confidence interval;HR:Hazard Ratio;CNAQ: Council on Nutrition Appetite Questionnaire

*Adjusted for age,sex,Respiratory disease,Cerebrovascular disorder,Cardiovascular disorder,Neoplastic disease,Parkinson disease,Neurological

disorder,Barthel Index,Clinical Dementia Rating,Mini Nutritional Assessment-Short Form
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Figurel. Survival curve by category of the Council of Nutrition

appetite questionnaire
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Table3. Comparison between the two groups due to subject characteristics at baseline and life and death of Simplified Nutrition

Appetite Questionnaire (SNAQ) and Simplified Nutrition Appetite Questionnaire for the Japanese elderly (SNAQ - JE) and mortality rate

Total (n=316) Survival (n=254) Death (n=62) P
SNAQ 140 £ 23 143 = 2.0 127 = 2.8 <0.001
SNAQ-JE 134 £ 26 13.8 = 24 11.8 = 3.0 <0.001

Continuous variables are expressed as mean *SD,and analyzed by Mann-whitney U test ; Categorical

variables are given as number(percentage),and analyzed by Chi-square test

Unadjusted HR for Mortality(95%Cl) P Adjusted* HR for Mortality(95%Cl) o
SNAQ 0.76 ( 0.69 - 0.83 ) <0.001 0.84 ( 0.75 - 0.93 ) 0.001
SNAQ-JE 0.79 ( 0.73 - 0.85 ) <0.001 0.84 ( 0.76 - 0.92 ) <0.001

Cl:confidence interval; HR:Hazard Ratio; SNAQ: Simplified Nutrition Appetite Questionnaire; SNAQ-JE: Simplified Nutrition Appetite
Questionnaire for the Japanese elderly

*Adjusted for age,sex,Respiratory disease,Cerebrovascular disorder,Cardiovascular disorder,Neoplastic disease,Parkinson
disease,Neurological disorder,Barthel Index,Clinical Dementia Rating,Mini Nutritional Assessment-Short Form
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JEA TR AT E A & (RER R AEIITEEE)

SyRMT IR &

T VAR —LAFTEOBREBREET) LT & ORR - 24 A B O 2R — MMIFSE

WHoEHE BURHF MOGTMSATEIE AR R FER v 2 —  WHER
wrrefiEE EE # WITISTATBOE N UM R R F =R v & —
BRI
I vk s L EL Y BRI RPN A R B A 2%
WHoEH 1 ARIET W ISTATBOE N RO R R R =R v & —
WHIEH I8 SR WITMSTATBOE N RO R R R R v & —
e AE = EAEIL HOTMSATBOE AR EME R R A ER v 7 —
MAEEE

AAROIHELRR Tl R TREEZ AT 2 A ORI BT 2 7%
REDIK T3 LWAFTE O D HERF SR A R FE S L8R ZIFEIC X 2RO
FECEPMTOIN TV DD, B mlind O & -0 A THERE O WAk 72 RFAM VA | LhfE ST
STV, & 2T, SBAIEREE O BB LB OWTEHMET 5 B B E RN
REANT, FrlE#EE AR — AAFTIEOBREBERIENZHE L, T 0% 24 7 ALE
BRL . B O BREREIPECR AL THT LY —LE LTHEH T S0
Bitd a2 &L Lz, BARD S5 SORFEOAFED H L, ROEBEREZ L T\25 3514

(31 60 4, etk 291 40) Zorxtged Lz, 201841 HERX—RXAF7 4L, £
D% 24 7 AROBINE DL TIZONTOFREIEE L FETH I LOEFEHO 2 BEZ
T T, N AT A AT, AEEE R (M Fils, k. RE, BMD, BEERE GR
WEMERGZ . MIMAE s, PEEsR R, TEERARIE S, JEGMRER, S—F Y V) &
KEEHE DFEAG & L C Barthel Index, FRHBEEE D FEAN & L T Clinical Dementia
Rating, “REFIRBEDFHE & L C Mini Nutritional Assessment®-Short form, H%E
BRI AT/ o 72, 24 » A OB PIZET L72SN#E X 134 4 (38.2%)
THo T, FEERHIAFRIC R THERB L' CDR A EICHE < . FE., (K&, BMI,
BI, MNA®-SF 5 L O SFD i3 EICE -7, MZ T, Atz oBEEDOH 5 6 0
WA EICZ o7z, Cox HBIEIFEST ORI, Filis (HR : 1.064, 95%Cl : 1.035 -
1.094) . RAMEMEAiZR OBEE (HR : 4.492, 95%C1 : 2.532 - 7.964) . [LEEOPEHA (HR:
1.965, 95%C1 : 1.305 - 2.958), MNA®-SF ® %2 =7 (HR : 0.754, 95%Cl : 0.676 -
0.842), SFD ® 2 =7 (HR:0.942, 95%Cl : 0.901 - 0.985) 1TH EIZIET DO FHIK 1
ELTEHE L T\, BHREEBEAFHNIX Nursing home (23 TR Z2FE T O T HIK
FELLTHEELTWEZ &b, BRERREFHEZEHE & Lz B EREHR L O
B 3PEIE Nursing home AFT#H O H B ER MR L EMESIRE OEIEOEL X2 5
EE b, ERW TICRILE S5 %2, 7T O-EOR EICRELSERRT S EEbN 5,
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Wese iR B, PEBRARbRE . EGMRE, ~—
TV W) HEEREORME LT
Barthel Index (BI). FRnigre0fii& L
T Clinical Dementia Rating (CDR)., ¢
TR OFEANL & L C Mini Nutritional
Assessment®-Short form (MNA®-SF)
(Kuzuya, Kanda et al. 2005:Rubenstein,
Harker et al. 2001) & H % E R HE J17EM
(SFD) %1772 -7-, £7o., HRBLOIEK
EHDOT —# % A\, Body Mass Index(BMI)
EREH L, X—=2F7 1 VA% 2014
12 HETO 24 7 A MBIEREZITV,
KREDITIZET D 1FREINE LT,

Barthel Index (BI)

BI 1% H & AEIEERE OO —> T
HY, 210HE (FF, R F06y R
~OBE), BER, M VEIE, AR, BT,
PEB AR, A4, = ba— HE
Ry ha—) OB EEFIENOKD,
FHEB I AN L T 5 EEVITHESN
TU 5 (Mahoney and Barthel 1965), /llz
T, BI OFHE OGFHMEIL 0 205 100 & 72
D, EVEWERS LY RWATEREZ R
LT\,

Clinical Dementia Rating (CDR)

CDR % Morris & D {EIZHAD W TREE
JiE B3 = 23 34 L 72 (Morris 1993). CDR
W25 507 L—F (0, 0.5, 1, 2, 3) ¥
by, TO7L— FERE, WAk, Hr
71 & RERRIRE ) . Ml OTERE), FAE
BLOERSE, FolE by ottigio 6 HEIZHE
DUT, L0EWT L— K2 KD iRWERm
fEEZRLTVD,
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Mini Nutritional Assessment-Short form
(MNA®-SF)

MNA®-SF [ 6 DDOIHHEIZ L D kS
TW5% : Decrease in food intake over the
past 3 months (severe decrease in food
intake, moderate decrease in food intake,
no decrease in food intake) . Weight loss
over the past 3 months (weight loss
greater than 3 kg, does not know, weight
loss between 1 and 3 kg, no weight loss) .
Mobility (bed or chair bound, able to get
out of bed/ chair but does not go out, goes
out) . Acute disease or psychological
stress over the past 3 months (Yes or No).
Neuropsychological problems (severe
dementia or depression, mild dementia,
no psychological problems). Body mass
index (BMI less than 19, BMI 19 to less
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Tablel. Baseline Characteristics and Comparison of two groups by Survival and Death

All Survival Death P values
Sex Male 60 ( 171 ) 39 ( 180 ) 21 ( 157 )
Female 291 ( 829 ) 178 ( 820 ) 113 ( 843 ) 0.602
Age 8398 + 8.63 8216 = 854 8709 =+ 7.89 <0.001*
Height (cm) 14631 = 9.29 14743 = 943 14437 + 875 0.005*
Weight (kg) 4407 + 867 4642 + 870 4023 + 8.70 <0.001*
BMI(kg /m?) 2041 + 347 2114 £ 3.36 1912 =+ 3.30 <0.001*
Medical history
Aspiration pneumonia 31 ( 92 ) 12 ( 387 ) 19 ( 613 ) 0.003*
Cerebrovascular disorder 152 ( 451 ) 96 ( 632 ) 56 ( 368 ) 0.732
Respiratory disease 35 ( 104 ) 22 ( 629 ) 13 ( 371 ) 0854
Circulatory disorder 136 ( 404 ) 81 ( 596 ) 55 ( 404 ) 0133
Neoplastic disease 30 ( 89 ) 19 ( 633 ) 11 ( 367 ) 1.000
Parkinson disease 22 ( 653 ) 18 ( 818 ) 4 ( 182 ) 0.106
Neurological disorder 27 ( 80 ) 21 ( 778 ) 6 ( 222 ) 0147
Barthel Index 38.07 = 28.0 4363 = 276 29.09 £ 262 <0.001*
CDR 0 24 ( 68 ) 19 ( 88 ) 5 ( 37 )
0.5 29 ( 83 ) 24 ( 11 ) 5 ( 37 )
1 60 ( 171 ) 40 ( 184 ) 20 ( 149 ) 0.002*
2 95 (271 ) 62 ( 286 ) 33 ( 246 )
3 143 ( 407 ) 72 ( 332 ) 71 ( 530 )
MNA®-SF 888 + 203 940 + 192 8.04 + 1092 <0.001*
SFD 2341 + 641 2496 £ 5.69 2093 £ 6.73 <0.001*

Continuous variables are expressed as mean + SD, and analyzed by Mann-whitney U test

Categorical variables are given as number (percentage), and analyzed by Chi-square test

P < 0.05 is defined as significant difference between Survival and Death groups

BMI; Body Mass Index, CDR; Clinical Dementia Rating,

MNAZ®-SF: Mini Nutritional Assessment® - Short Form

SFD; Self-Feeding assessment tool for the elderly with Dementia

62



Table 2. Association of SFD score with 24 - month mortality

HR 95%Cl P values
Sex 0.640 ( 0.359 - 1.141 ) 0.130
Age 1.064 (  1.035 - 1094 ) <0.001*
Medical history
Aspiration pneumonia 4.492 ( 2.532 - 7.967 ) <0.001*
Cerebrovascular disorder 0.678 ( 0.452 - 1.017 ) 0.060
Respiratory disease 1.047 ( 0.569 - 1.926 ) 0.882
Cardiovascular disorder 1.965 ( 1.305 - 2.958 ) 0.001*
Neoplastic disease 1.304 ( 0.676 - 2.515 ) 0.428
Parkinson disease 0.787 ( 0.282 - 2.200 ) 0.648
Neurological disorder 0.691 ( 0.297 - 1.608 ) 0.391
Barthel Index 0.992 ( 0.980 - 1.004 ) 0.181
CDR 0.886 ( 0.691 - 1.137 ) 0.343
MNA®-SF 0.754 ( 0.676 - 0.842 ) <0.001*
SFA 0.942 ( 0.901 - 0.985 ) 0.009*

Cl:confidence interval, HR:Hazard Ratio, CDR:Clinical Dementia Rating

MNA®-SF; Mini Nutritional Assessment®-Short Form

SFD; Self-Feeding assessment tool for the elderly with Dementia

# Adjusted for sex, age, Aspiration pneumonia, Cerebrovascular disorder, Respiratory disease
Cardiovascular disorder, Neoplastic disease, Parkinson disease, Neurological disorder, Barthel Index,
CDR, MNA®-SF
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Table3. Associations of SFD items with 24 - month mortality

BRETIHWL 4 TEARN BETZE?
HR
HR 95%ClI P values HR 95%ClI P values
(reference )

1 A 1.000 0931  (0.508-1.707) 0.818 0.698 (0.398-1.222) 0.208
2 @Y 1.000 0.827  (0.445-1.537) 0.548 0.763 (0.426-1.368) 0.365
3 FTE 1.000 0.879  (0.504-1.534) 0.649 0.526 (0.283-0.977) 0.042*
4 158 1.000 1.068  (0.614-1.859) 0.815 0.505 (0.237-1.076) 0.077
5 B 1.000 0.668  (0.407-1.098) 0.111 0.312 (0.159-0.612) 0.001*
6 FIHT 1.000 0.868  (0.462-1.631) 0.659 0.942 (0.543-1.633) 0.831
7 &£ 1.000 0.897  (0.536-1.502) 0.680 0.562 (0.310-1.016) 0.057
8 HiE 1.000 0.830  (0.468-1.472) 0.524 0.544 (0.298-0.994) 0.048*
9 & 1.000 0.774  (0.438-1.369) 0.379 0.434 (0.222-0.851) 0.015*
10 FREN 1.000 1.068  (0.571-1.997) 0.837 0.710 (0.408-1.233) 0.224

# Adjusted for sex, age, Aspiration pneumonia, Cerebrovascular disorder, Respiratory disease

Cardiovascular disorder, Neoplastic disease, Parkinson disease, Neurological disorder, Barthel Index,

CDR, MNA®-SF
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Figurel The Self-Feeding assessment tool for the elderly with Dementia
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Figure 2 Survival curve by category of the Self-Feeding assessment tool for the elderly with
Dementia
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r—2% 4313 8690 8458 5754 27215
A - REICET 55
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BB - RBICEET 558
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FEOIALZE T 55E
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AR 53
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ERAMS 128 2.97% 147 (1.61% 109 (1. 29%) 76 (1.32%) 486 (1. 79%) 55.4  <0.01
OREfsEE 174 (4. 03%) 145 (1.61%) 435 (5.14%) 275 (4. 78%) 1291 (4. 74%) 7.9  <0.05
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BT 55
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03 A 32 (0. 74%) 143 (1.61%) 122 (1.44%) 93 (1.62%) 339 (1.25%) 20.5  <0.01
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Table 1 Results at baseline survey.

Total (n=14) intervention group (n=7) control group (n=7)
p-value test
MeanSD Median n % MeantSD Median n % MeantSD Median n %
sex men 1 7.1 1 14.3 0 0.0
n.s. a
women 13 92.9 6 85.7 7 100.0
age (years) 90.6+4.5 91 14 90.043.5 90 7 91.145.6 92 7 n.s. b
nusing care level 4.910.4 5 14 4.740.5 5 7 5.0£0.0 5 7 n.s. b
conversantion (%could) 4 28.6 2 28.6 2 28.6 n.s. a
No. areas o 5422 5 14 54828 5 7 61826 5 7 ns. b
with tactile hypersensitivity
No. present teeth 4.0+7.5 0 14 5.1+10.2 0 7 29439 1 7 n.s. b
No. functional teeth 10.9+11.9 85 14 15.1+#12.7 14 7 6.6+10.2 1 7 n.s. b
halitosis 2.4+1.2 2 14 3.310.8 3 7 2.7+0.5 3 7 n.s. b
oral hygiene score 1.9+2.0 13 14 1.2+41.8 0 7 3.5¢1.9 3 7 n.s. b
oral bacteria count (Lv.) 4 14 3.6t1.5 4 7 3.6¢1.1 3 7 n.s. b
oral dryness 1.3+0.8 1 14 1.440.5 1 7 1.1+1.1 1 7 n.s. b
BMI 18.6+2.2 18.1 14 18.2+2.0 183 7 19.0+2.6 17.8 7 n.s. b
nutritional intake process fed orally 13 92.9 7 100.0 6 85.7
ns. a
a gastrostomy tube 1 7.1 0 0.0 1 14.3
form of staple food eaten 2.4+1.2 2 13 2.1+1.2 2 7 2.3+0.5 2 6 n.s. b
spilled food (%present) 9 69.2 5 714 4 66.7 n.s. a
thickened fluids (%present) 10 76.9 5 714 5 83.3 n.s. a
BMI, Body Mass Index
a:x’-test, b:Mann-Whitney U test
A~ o= s
F* 2 I AL RA ORI LR
Table 2 The effect of TMH.
intervention group (n=7) control group (n=7)
Mean#SD  Median p-value MeantSD  Median p-value
No. areas with tactile hypersensitivity  pre 5.442.8 5 . 6.1+2.6 5
n.s
post 2.613.6 1 4.4+2.8 4
oral hygiene score pre 1.241.8 0.3 3.5+1.9 3.0
n.s. n.s.
post 0.8+1.1 0.0 3.5+#1.9 3.0
halitosis pre 3.3#0.8 3 2.74#0.5 3
*
n.s
post 2.1+1.6 2 3.0£0.6 3
oral dryness pre 1.4+0.5 1 1.1+1.1 1
n.s n.s
post 0.7+0.8 1 1.9+1.1 1
oral bacteria count pre 3.611.5 4 3.611.1 3
n.s. n.s.
post 4.4+1.7 5 4.620.5 5
BMI pre 18.242.0 18.3 19.0+2.6 17.8
n.s. n.s.
post 18.0+1.6 17.7 18.742.5 18.1
form of staple food eaten pre 2.141.2 2 2.741.1 2
n.s. n.s.
post 2.4+0.8 2 2.7+¢1.1 2

OHI DI, Oral Hygiene Index Debris Index; BMI, Body Mass Index; *,p<0.05

Wilcoxon signed-rank test
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DHLRENE - HESICBET D0 IR D [HERMEAERGEDOZKHEDRY ) (EEHF
IeH BT KBV TIRELEFETH Y, O LRZOZYEORTEFT, By b
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THHEBZLND EHELTVD,
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("aged” [MeSH Terms] OR “aged”[All W2 4
Fields] OR “elderly”[All Fields])

N R
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[(BE&HR]  RSST D& FHIE

OTOHZH] OF =y 7% LETLHATS,

Q2 ORI S T AL A D,
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LTHH I, [TV, Lol b, e XMEIS MR Z A T 23V ] EHERT 5,
ANy T Ay F T30 RIET D,

OWzgaPE D & Fg 2 e TEB) 2 Lo T, OB EZR VB X, ERIFICBEIL, TIZE-76
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®—[EIH O N Dl X 72f¥ L 30 B CTHE FANE Z » 7o FH & fedk T 5.
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B RIARIE T oW THERE O S0 AT 1Y, B sl E O ETEMRERTMIC AW 2 TEART =
vy 7 UA N Y OFIZHD 3HEE (13 HEANCHERTEW S ORERUT K20 E Lk
4. BRSCHDZETHLEL2 220830 £ 16 HOBINRITRY ) & LA
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R R A F74 2 2012 4K Y T, S RERWE N OR 7 ) —= 0 7 AR
T7 AR (CQ3 ) , KEAT A N, 7— R7 A N, B RBE TR OREHZ AR ORIE 2 215
TWb, KERAT AN, 7— R7 A b, B fafn BEERE 3T IC 8V TRE RSO HED
HThY, FLFMCHLIBRED ML —=U ITRRETH D,

Mann (ZHRFEEFIZI1T 2 MM OBE T IEE ORI RE & LT, 18 LA EDOWIFE D
AR R T S REE R 2N REB 7 B BRI S I HIE T & D MASA ZERE L7 Y, Lo
LA OWE TREEAZ L Z3EABIZEA LI L A, T BE RO bt O OFFRE X
K<Y VAT HEBEICBWTEET A2 HLEREM SN TWD P, E7HEICITEF - SiEkEE
DHFBENRAIRTHD Z L VPO HEMFZORERLETH D,

— R IR DN T, i A R B 1 B R 2 kP BRI B Sy 7 B el TR R @,
23 TH H OFAM T OME FREE Y 2 7 FAIRESGETHR ', SWALQOL H AEERR 1V, /S—F v
JRERE DT DITHRR I 7 FREEE M ZE (Swallowing Disturbance Questionnaire; SDQ)
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T A B AR 0D b D 72 ENHEOBIGA~DOEANIIES TIE/2, B NEERED
SEEICIX, B R O ETRRERHMIC NS AT = 7 VXA M Y OFZH D 3
HHAHBBIZRD W,

EAT-10% 1% 2008 412 Belafsky HIZ & - T Sz 10 OEMEBICL A7 Y —=V
THRETH D, MITICEER] 72 HETMEE L L2y, BAT-10 @ H AGERIERIS J OME A -
FUPEDORGETFRD VI X - TR ENTRY, ZOMEBHRE CITE N #mlnE 1 347 A 89%
Tholel e, BN#EmmE BT o2MmE L LTHERT IS THD L Bbivd,

JEES W X HDS-R ANEM TE, 230 HDS-R D8 30 mlifisd 21 ALl E (=1EHE
PH) B 26t R1T EAT-10 ORRFEZATUVMBUREE 77.6%, PR 76. % Th o7z L& LT
W5, ERIER IR AVE R REEIE 2780 2 5 B IR MR #E 22 5 & 3D 72 < 722 < 0 FE i
RIS 72 IR FREE 2500 5 2 & NN o, B RIHCE 0 S v] 75 A3 8 Al T REE o
ARG Y == 7 L0559,
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2) Mann G. MASA: the Mann assessment of swallowing ability. Clifton Park, NY:
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3) Ohira M, Ishida R, Maki Y, et al.: Evaluation of a dysphagia screening system
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(2017.5.19 %)
5) Belafsky PC, Mouadeb DA, Rees CJ, et al: Validity and reliability of the Eating
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KERAT A - OBBE, AEAHET U 255, 16 (2) : 192~197, 2012,

10) ¥RH JEF, #fE XV, I B M A ISR oW TREE Y X 71215
ARG == TV AT MBI D058, BEREET U Na5EE 10(1) :31~42, 2006

11) i W%, 2% mE, R S0k, fth o BET RS O QOL FHAfh : cIFEAY QOL 74 5
(SF-36) D3 i} & ¥ AR RS2 A QOL Fi A 22 (SWAL-QOL + SWAL-CARE) DX FHIZ DU T D Fhilse i,
FERE T U 23, 7(2) 1109~116, 2003

12) Toshiyuki Yamamoto, Kensuke IkedaHarumi Usui, et al: Validation of the Japanese
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13) 4 1E3E, BJR BA9L, O IR fi o MR Sl 1ok 5 neRkaem) L3
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14) [T, WHEF, FEREET, M Wi A2 U —= 2 7 BRI EAT-10 EEM DA
PEORRS, HIERmET U 2355, 18 (1) : 30~36, 2014,
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("eating” [MeSH Terms] OR “eating” [All
Fields]) AND (“disease”[MeSH Terms] OR
“disease” [All Fields] OR “disorder”[All
Fields]) AND (simple OR simplified OR easy
OR facilitated OR brief OR short OR mini)
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1) EEE D 5 DI HOWT- TR S
www. mhlw. go. jp/topics/2009/05/d1/tp0501-siryouS—1. pdf (2016.3.18 [HE)
2) BPJRERE] « BRIRICARSLS QRA i OIERWE NREE OJFIK & 72 5 FAHNZ SOV TH AT
{72&V @ Geriatric Medicine, 53 (11) : 1191~1194, 2015
3) Wilson MM, Thomas DR, Rubenstein LZ, et al.: Appetite assessment: simple
appetite questionnaire predicts weight loss in community—-dwelling adults and
nursing home residents.: Am J Clin Nutr. ;82(5):1074~1081, 2005
4) Tokudome Y, Okumura K, Kumagai Y, Hirano H, Kim H, Morishita S, Watanabe Y.
Development of the Japanese version of the Council on Nutrition Appetite
Questionnaire and its simplified versions, and evaluation of their reliability,
validity, and reproducibility. J Epidemiol. 2017 Feb 2. pii: S0917-
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HAREEIMESMRNZ & - IRT V7 L VIMENABEICBEE L T s LT 5,
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Background: Because few Japanese questionnaires assess the elderly's appetite, there is an urgent need to
develop an appetite questionnaire with verified reliability, validity, and reproducibility.
Methods: We translated and back-translated the Council on Nutrition Appetite Questionnaire (CNAQ),
which has eight items, into Japanese (CNAQ-]), as well as the Simplified Nutritional Appetite Ques-
tionnaire (SNAQ-]), which includes four CNAQ-J-derived items. Using structural equation modeling, we
examined the CNAQ-] structure based on data of 649 Japanese elderly people in 2013, including
individuals having a certain degree of cognitive impairment, and we developed the SNAQ for the Japa-
nese elderly (SNAQ-JE) according to an exploratory factor analysis. Confirmatory factor analyses on the
appetite questionnaires were conducted to probe fitting to the model. We computed Cronbach's a co-
efficients and criterion-referenced/-related validity figures examining associations of the three appetite
battery scores with body mass index (BMI) values and with nutrition-related questionnaire values. Test
—retest reproducibility of appetite tools was scrutinized over an approximately 2-week interval.
Results: An exploratory factor analysis demonstrated that the CNAQ-]J was constructed of one factor
(appetite), yielding the SNAQ-JE, which includes four questions derived from the CNAQ-J. The three
appetite instruments showed almost equivalent fitting to the model and reproducibility. The CNAQ-J and
SNAQ-JE demonstrated satisfactory reliability and significant criterion-referenced/-related validity
values, including BMIs, but the SNAQ-] included a low factor-loading item, exhibited less satisfactory
reliability and had a non-significant relationship to BMI.
Conclusions: The CNAQ-] and SNAQ-JE may be applied to assess the appetite of Japanese elderly,
including persons with some cognitive impairment.

© 2017 The Authors. Publishing services by Elsevier B.V. on behalf of The Japan Epidemiological
Association. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

dwelling elderly >65 years of age according to the National Health
and Nutrition Survey, 2013." The estimated prevalence in adults

In Japan, the prevalence of under-/malnutrition or body mass >85 years of age was reported to be 29.6%, and the figure among
index (BMI) <20 was reported to be 16.8% among the community- patients institutionalized in health-care facilities was 77.9%.>

One of the major factors leading to deterioration of a healthy life
among the elderly seems to be under-/malnutrition, which is trig-

* Corresponding author. Graduate School of Nutritional Sciences, Nagoya Univer- gered by loss of appetite (LOA; i.e., anorexia) caused not only by
sity of Arts and Sciences, 57, Takenoyama, Iwasaki-cho, Nisshin, Aichi 470-0196, age_related physiological factorsy inc]uding degraded/impaired oral

Japan.

E-mail address: tokudome@nuas.ac.jp (Y. Tokudome).
Peer review under responsibility of the Japan Epidemiological Association.

http://dx.doi.org/10.1016/j.je.2016.11.002

health, sense of smell and taste, digestive functions, and physical
activity,>~7 but also by dysfunctions of clinical parameters,

0917-5040/© 2017 The Authors. Publishing services by Elsevier B.V. on behalf of The Japan Epidemiological Association. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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including mental/psychological disorders (such as dementia and
depression), and effects/side effects of medicines.®!" Under-/
malnutrition is also associated with socioeconomic factors,
including living alone and sparse or loss of family relationships and
social/community communication.'?!?

Furthermore, LOA itself inevitably worsens activities of daily
living (ADL) and quality of life (QOL) because meals are basic to as
well as prerequisite for enjoyment of life, especially for the elderly.
To adequately evaluate appetite seems critical; however, Japanese
appetite questionnaires used currently are comprised of one or two
yes/no questions, without evidence of reliability, validity, or
reproducibility.

In 2005, using the Delphi method, Wilson et al'* developed the
Council on Nutrition Appetite Questionnaire (CNAQ), which in-
cludes eight items (eTable 1). Conducting studies on a long-term
care group (mean [standard deviation {SD}] age 79.2 [9.0] years)
and a community-dwelling group (mean [SD] age 53.5 [20.2] years,
including an elderly group [age range >60—102 years] and a young
and elderly group [age range >20—60 years]), they verified its
reliability and concurrent validity using an external lengthy
assessment tool (the Appetite, Hunger and Sensory Perception
Questionnaire)'® as the reference standard. The CNAQ and the
Simplified Nutritional Appetite Questionnaire (SNAQ), which re-
tains items #1, #2, #4, and #6 from the CNAQ, are now used for
young and elderly people (including patients) worldwide in
countries including Australia, Malaysia, Germany, and Korea.'®~'°

In the present study, we translated and back-translated the
original CNAQ and SNAQ into Japanese (the CNAQ-J and SNAQ-],
respectively) according to a standardized procedure and devel-
oped the SNAQ for the Japanese elderly (SNAQ-JE) using a series of
exploratory factor analyses, and we studied fitting to the structural
equation modeling (SEM), reliability, criterion-referenced/-related
validity, and reproducibility to verify whether those appetite bat-
teries can be applied to the Japanese elderly.

Methods
The original CNAQ and SNAQ

For convenience, we refer to CNAQ items as follows in this
article: #1, Appetite; #2, Feeling full; #3, Feeling hunger; #4, Food
tastes; #5, Food tastes compared to when younger; #6, Meal fre-
quency per day; #7, Feel sick or nauseated when eating; and #8,
Usual mood. The subjects were requested to reply using 1-5
ordinal scales (Likert scales) of each question.

The CNAQ (and corresponding SNAQ) scores of eight items were
tallied, and the total scores ranged from 8 to 40 (4—20 for SNAQ).
Scores <28 (<14 for SNAQ) may predict “at risk,” while scores >29
(>15 for SNAQ) “low risk at this stage” of 5—10% (ibid) body weight
loss from their baseline weight over a 6-month period with
approximately 80% (70%—90%) sensitivity and specificity.

Development of the Japanese versions of the CNAQ-J and SNAQ-]

We obtained permission from the original article's authors,'
including the senior author (JEM), for development of the Japa-
nese versions. Using a standardized translation and back-
translation method, a Japanese version (CNAQ-J) was developed
by two nutrition researchers, a medical doctor, a professor of En-
glish, and a Japanese staff member majoring in English. Translation
and back-translation were reiterated until equivalent expressions
in English were attained. A pilot study of 15 people (aged from 20 s
to 90 s, including an elderly person attending a health-care facility)
was conducted to examine whether the Japanese expressions
adopted for the CNAQ-]J were understandable or not. Younger

people were also invited to participate in this study because the
younger generation can play roles as proxy/surrogate interview-
based responders. Minor revisions were added, and the question-
naire was reckoned as feasible and applicable for the main study.
The Japanese versions (the CNAQ-] and SNAQ-]J) were finalized
(eTables 2 and 3).

Study subjects

From July to December 2013, we recruited 816 subjects,
including 175 community-dwelling elderly (CE group) attending
health promotion classes for a secondary prevention study to
improve mild frailties in O City, Aichi Prefecture; 328 receiving
meal delivery (MD group) services in N City, Aichi Prefecture; 163
attending day-care (DC group) facilities in O City, Fukuoka Prefec-
ture, and T City, Toyama Prefecture; and 150 staying at group homes
(GH group) in Y City, Kanagawa Prefecture.

For a test—retest reproducibility analysis, 54 elderly people (10
CE and 44 DC persons) were invited independently from the main
study.

Data collection

We gathered data on subjects' basic characteristics (gender and
age), their anthropometric measurements (height, weight, and
BMI), the CNAQ-J, the Clinical Dementia Rating (CDR)?%?! (from the
MD, DC, and GH groups), the Mini Nutritional Assessment-Short
Form (MNA-SF)>?? (from the CE, DC, and GH groups), and the
Constipation Assessment Scale-Japanese Version (CAS-])>>?* (from
the CE and GH groups).

All data, except for anthropometric measurements, were
collected using relevant appetite and nutrition-related question-
naires. We obtained self-administered replies from the CE group,
self- and/or interview-administered replies by proxy caregivers/
family members of the MD group, and self- and/or interview-
administered replies by surrogate facility staff of DC and GH groups.

Exploratory factor analyses of the appetite batteries, and
development of the SNAQ-JE

We performed exploratory factor analyses of the CNAQ-] and
SNAQ-] under the SEM using the maximum likelihood method, and
developed the SNAQ-JE, taking into account the distribution of the
CNAQ-] item scores, deleting any item having a smaller factor
loading, reducing Cronbach's « coefficient, or deploying a higher
brain function.

Examination of fitting to the model

We conducted confirmatory factor analyses to scrutinize the
goodness of fit index (GFI), adjusted GFI (AGFI), and a root mean
square error of approximation (RMSEA) for the three appetite tools.

Appraisal of reliability/internal consistency

We examined reliability/internal consistency of the CNAQ-J,
SNAQ-J, and SNAQ-JE.

Criterion-referenced/-related validity

Using the previously mentioned cutoff values of the CNAQ-J] and
SNAQ-], along with cutoffs of <14 or >15 for the SNAQ-JE score
(based on an average value 14.4), we categorized people into a
lower-score group and a higher-score group. BMI values were
contrasted between the two score groups in a cross-sectional

10.1016/j.je.2016.11.002
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manner, and correlations were probed between appetite ques-
tionnaire scores and nutrition-related questionnaire values.

Test—retest reproducibility

We studied test—retest reproducibility of appetite questionnaire
scores setting an approximately two-week interval.

Statistical analyses

To compare baseline characteristics with the CNAQ-] item scores
by subject group, we conducted t-tests for two-group comparisons,
analysis of variance (ANOVA) with post hoc Bonferroni adjustment
for multiple-group comparisons, and x? tests for comparisons of
proportions.

Exploratory factor analyses of the appetite batteries were per-
formed adopting the maximum likelihood method, and the SNAQ-
JE was developed from these analyses.

Confirmatory factor analyses were then conducted to probe
fitting to the model (including GFI, AGFI, and RMSEA) for the CNAQ-
J, SNAQ-J, and SNAQ-JE.

Reliability/internal consistency was
Cronbach's a coefficient.

For a criterion-referenced/-related validity study, the BMI dif-
ference between a higher-score group vs a lower-score group was
examined by t-test. We also explored correlations of appetite
questionnaire scores with nutrition-related instrument indices by
age- and gender-adjusted Pearson correlation coefficients.

Test—retest reproducibility of appetite tool scores was verified
adopting intraclass correlation coefficients (ICCs).

For statistical analyses, SPSS ver. 22 (IBM Corp., Armonk, NY,
USA) and Amos were used, and P < 0.05 (two-tailed) was assumed
as statistically significant.

appraised calculating

Ethical issues

The present study protocol was submitted to the Committee of
Ethics and Conflict of Interest at the National Center for Geriatrics
and Gerontology (Number of receipt #648) and approved. All

participants/proxies/surrogates were fully informed about the
study and gave written consent.

Results
Study subjects

After excluding 167 individuals (7 CE, 127 MD, 19 DC, and 14 GH
group participants) having incomplete information from the 816
subjects recruited, we analyzed the data provided by 649 subjects
(168 CE, 201 MD, 144 DC, and 136 GH group participants).

There were 230 men (35.4%) and 419 women (64.6%) (Table 1).
The average age among men (77.2 [SD, 8.4] years) was younger than
among women (82.3 [SD, 7.7] years). Average heights were 162.3
(SD, 6.7) cm for men and 147.3 (SD, 6.9) cm for women. Body
weights were 59.1 (SD, 9.4) kg for men and 47.2 (SD, 9.1) kg for
women. BMIs were 22.4 (SD, 3.1) kg/m? for men and 21.8 (SD, 3.9)
kg/m? for women.

The CDR study, in which the CE group was excluded, showed
that the percentage of participants with no problem (score 0) was
22.7%, with dementia suspected (score 0.5) was 19.6%, and with
overt dementia (score 1—3) was 57.7% (34.4% light, 15.3% moderate,
and 8.0% severe dementia).

The CNAQ-J scores

The average CNAQ-] score of all subjects was 29.3 (SD, 3.4)
(Table 2). The figure of the GH group was highest 30.9 (SD, 3.3),
followed by the DC group at 29.8 (SD, 2.6), the CE group at 28.9 (SD,
2.8), and the MD group at 28.2 (SD, 3.8).

Examination of the CNAQ-J structure and development of the SNAQ-
JE

An exploratory factor analysis demonstrated that Eigenvalues
attenuated as follows: 2.921, 1.006, 0.862, and so forth. Thus, a one-
factor (interpreted as appetite) solution appeared reasonable.

First, item #7 exhibited a ceiling effect and was excluded. An
exploratory factor analysis of the remaining 7 items deleted item
#6 because its factor loading was 0.248 (<0.4). The next analysis

Table 1
Demographic and anthropometric characteristics, and CDR scores by gender and study group.
All (n = 649) Men (n = 230) Women (n = 419) P* CE" (n = 168) MD°¢ (n = 201) DCY (n = 144) GH® (n = 136) pf
Mean (SD)  Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (yrs) 80.4 (8.4) 77.2 (8.4) 82.3(7.7) <0.001 73.5(5.9) uv,w® 81.2(8.1) uy,z 83.6(7.5) vy 84.4(7.1) w,z <0.001
Height (cm) 152.6 (9.9) 1623 (6.7) 147.3 (6.9) <0.001 156.7 (9.3) uv,w  153.9(9.4) uy,z 150.5(10.2) v,y 147.6 (8.6) w,z  <0.001
Weight (kg) 51.5(10.8) 59.1(9.4) 47.2(9.1) <0.001 56.9 (10.5) uv,w 504 (10.4) ux 50.7 (10.7) vy 47.2(9.3) w,xy <0.001
BMI (kg/m?) 22.0 (3.7) 224 (3.1) 21.8 (3.9) <0.001 23.1(34) uv 21.2 (3.3) uw 223 (4.0) w 21.7(3.8) \ <0.001
CDR score  MD + DC + GH groups CE (n = 168) MD (n = 201) DC (n = 144) GH (n = 136)
All (n = 481) Men Women
(n = 145) (n = 336)
0 22.7 (%) 27.8 20.5 0.087" NA 0.3 341 0.0 <0.001"
0.5 19.6 21.6 18.8 NA 32.0 0.0 113
1 344 27.8 373 NA 20.7 57.1 42.7
2 153 13.6 16.0 NA 9.3 6.3 34.7
3 8.0 9.1 7.5 NA 8.7 2.4 113

CDR, Clinical Dementia Rating; CE, community-dwelling elderly; DC, day-care facilities; GH, group homes; MD, meal delivery; NA, not applicable; SD, standard deviation.

2 Comparisons between sexes using t-test.

Community-dwelling elderly attending health promotion classes.
Elderly receiving meal delivery services.

Elderly attending day-care facilities.

Elderly staying at group homes.

Comparisons across four study groups using ANOVA.

o n o

e
f

& Statistically significant across the same letters (u, v, w, X, y, and z) by ANOVA with post hoc Bonferroni adjustment.

h

% test.

10.1016/j.je.2016.11.002
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Table 2
CNAQ-] scores by question item, gender, and study group.
Question item All (n = 649) Men Women  P? CE" (n = 168) MD° (n = 201) DCY (n = 144) GH® (n = 136) pf
(n=230) (n=419)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
#1 Appetite 3.5(0.8) 3.5(08) 3.5(0.8) 0.746 3.4(0.7) uv®  3.4(0.8) wx 3.7(0.7) uw  3.8(0.7) vx  <0.001
#2 Feeling full 3.8(0.6) 3.8(0.7) 3.7(06) 0.748 3.7(0.6) u 3.7(0.7) vw  3.8(0.5) \Y% 3.9(0.5) uw  <0.001
#3 Feeling hungry 2.8 (1.0) 29(1.0) 2.8(1.0) 0.167 2.8(0.9) 2.9(1.0) 2.7 (1.2) 2.9(0.8) 0.115
#4 Food tastes 3.6(0.7) 3.6(0.7) 3.7(0.7) 0.088 3.5(0.6) uv,w 3.4(0.7) uxy 3.9(0.7) V,X 3.8(0.6) wy  <0.001
#5 Food tastes 3.1(0.6) 3.0(06) 3.1(06) 0819 3.1(0.6) 3.0(0.6) 3.0(0.5) u 3.2(0.7) u <0.01
compared to
when younger
#6 Meal frequency 4.0 (0.5) 4.0(0.5) 4.0(04) 0.246 4.0(04) u 4.0 (0.6) \% 4.2 (0.5) uv,w 4.0(0.1) w <0.001
a day
#7 Feeling sickor 4.6 (0.6) 45(0.6) 4.7(06) 0.018 4.6(0.5) uv  4.4(0.8) uw,x 4.8(04) vw 4.7 (0.7) X <0.001
nauseated when
eating
#8 Usual mood 3.7(0.7) 3.7(06) 3.6(0.7) 0238 3.7(0.6) 3.5(0.7) u 3.7 (0.7) u 3.6 (0.8) <0.05
Total 29.3(3.4) 29.1(34) 29.4(3.3) 0339 28.9(2.8) u 28.2 (3.8) vw  29.8(2.6) vx  309(3.3) uwx <0.001

CE, community-dwelling elderly; DC, day-care facilities; GH, group homes; MD, meal delivery; SD, standard deviation.

2 Comparisons between sexes using t-test.

Community-dwelling elderly attending health promotion classes.
Elderly receiving meal delivery services.

Elderly attending day-care facilities.

Elderly staying at group homes.

Comparisons across four study groups using ANOVA.

a n o

e
f

& Statistically significant across the same letters (u, v, w, X, y, and z) by ANOVA with post hoc Bonferroni adjustment.

showed that all items had factor loading >0.4, but item #3 was
omitted since it was a Cronbach's a coefficient reducer. Item #5
(Food tastes compared to when younger), which required the use of
memory and judgment of the past, was considered to be inade-
quate for the elderly with higher brain dysfunction. The SNAQ-JE
ultimately consisted of 4 items (#1, #2, #4, and #8) (eTable 4).

Comparison of the results of exploratory factor analyses

The factor loadings of item #6 were 0.257 and 0.279 for the
CNAQ-] and SNAQ-], respectively, and the factor loading values for
the SNAQ-JE were all >0.5 (Table 3). The explained variances for
respective factor 1 were 28.22, 33.66, and 37.70 for the CNAQ-J,
SNAQ-J, and SNAQ-JE, in that order.

Fitting to the model

The GFI and AGFI values for the CNAQ-J, SNAQ-J, and SNAQ-JE
were all >0.9, exhibiting a good fit to the model using

Table 3
Comparison of the results of exploratory factor analyses.

confirmatory factor analyses (Table 4). The RMSEAs of the CNAQ-],
SNAQ-J, and SNAQ-JE were 0.063, <0.001, and 0.085, respectively.

Reliability/internal consistency

Cronbach's a coefficients for all subjects were 0.733, 0.640, and
0.700 for the CNAQ-J, SNAQ-], and SNAQ-JE, respectively (Table 5).
Cronbach's o coefficients by sex and study group for the SNAQ-JE
were uniformly greater than those of the SNAQ-].

Criterion-referenced/-related validity

The lower-score group according to the CNAQ-] and SNAQ-JE,
but not the SNAQ-J, had significantly lower BMIs compared with
a higher-score group (P < 0.01) (Table 6). CNAQ-] scores were
significantly correlated to the MNA-SF values (r = 0.124) and to the
CAS-] values (r = —0.335). SNAQ-] scores were significantly asso-
ciated with the CAS-] indices (r = —0.314), but not with the MNA-SF

Question item?

CNAQ-J SNAQ-] SNAQ-JE

Factor 1° Factor 1 Factor 1

Factor loading Factor loading Factor loading

#1 Appetite

#4 Food tastes

#2 Feeling full

#5 Food tastes compared to when younger
#8 Usual mood

#7 Feel sick or nauseated when eating

#3 Feeling hunger

#6 Meal frequency a day

Sum of (factor loading values)?
Explained variance (%) for respective factor 1

0.675 0.760 0.715
0.664 0.600 0.633
0.619 0.576 0.587
0.522

0.494 0.500
0.476

0.410

0.257 0.279

2.258 1.346 1.507
28.22 33.66 37.70

CNAQ-J, Council on Nutrition Appetite Questionnaire; SNAQ-J, Simplified Nutritional Appetite Questionnaire; SNAQ-JE, Simplified Nutritional Appetite Questionnaire for

Japanese Elderly.
2 Listed according to the order of factor loading values of the CNAQ-J.
b Factor extraction method: Maximum likelihood method.

10.1016/j.je.2016.11.002

Please cite this article in press as: Tokudome Y, et al., Development of the Japanese version of the Council on Nutrition Appetite Questionnaire
and its simplified versions, and evaluation of their reliability, validity, and reproducibility, Journal of Epidemiology (2017), http://dx.doi.org/




Y. Tokudome et al. / Journal of Epidemiology xxx (2017) 1-7 5

Table 4
Comparison of values for fitting to the structural equation model.
GFI AGFI RMSEA
CNAQ-J 0.973 0.951 0.063
SNAQ-J* 0.999 0.998 <0.001
SNAQ—]E" 0.991 0.955 0.085

AGFI, adjusted goodness of fit index; CNAQ-], Council on Nutrition Appetite Ques-
tionnaire; GFI, goodness of fit index; RMSEA, root mean square error of approxi-
mation; SNAQ-J, Simplified Nutritional Appetite Questionnaire; SNAQ-JE, Simplified
Nutritional Appetite Questionnaire for Japanese Elderly.

2 Including items #1, #2, #4, and #6 of CNAQ-J.

b Including items #1, #2, #4, and #8 of CNAQ-J.

values. SNAQ-JE scores were significantly correlated with the MNA-
SF values (r = 0.178) and the CAS-] figures (r = —0.357).

Test—retest reproducibility

For 54 elderly people independently recruited for a separate
test—retest reproducibility sub-study (10 CE persons [aged 73.9
{SD, 4.2} years] and 44 DC persons [aged 80.4 {SD, 4.2}] years), the
ICCs of test—retest reproducibility for the CNAQ-J, SNAQ-J, and
SNAQ-JE were 0.787, 0.693, and 0.702, respectively (P < 0.001)
(Table 7).

Discussion

We translated and back-translated the CNAQ into Japanese (the
CNAQ-]), along with its simplified version (the SNAQ-]). An
exploratory factor analysis demonstrated that the CNAQ-] was
constructed of one factor (appetite). According to a step-by-step
exploratory factor analysis, we developed the SNAQ-JE, which
uses four questions derived from the CNAQ-]J. The CNAQ-], SNAQ-J,
and SNAQ-JE showed similar fitting to the model and test—retest
reproducibility. The CNAQ-] and SNAQ-JE demonstrated satisfactory
reliability and significant criterion-referenced/-related validity
values with BMIs, whereas the SNAQ-] manifested less satisfactory
reliability, and non-significant criterion-referenced/-related val-
idity with BMIs or MNA-SF values. Additionally, the SNAQ-]
included item #6, which had a factor loading of only 0.279. Thus,
the SNAQ-JE, instead of the SNAQ-J], may be better suited for use
among Japanese elderly.

The SNAQ-JE reached a satisfactory level of Cronbach's a coef-
ficient (0.700) in the present study, but the SNAQ-] did not (0.640).
The Cronbach's a coefficient of the SNAQ-] in the present study was
comparable to figures for a long-term care group in the original
SNAQ study (0.51),' geriatric patients in Malaysia (0.58), Brazilian
participants in the Cardiopulmonary and Metabolic Rehabilitation
Program (0.61), and community-dwelling Japanese elderly
(0.55).°?7 The lower internal consistency values may be due to
the fact that most replies to item #6 were aggregated to “three

Table 6A
Criterion-referenced/-related validity analyses. Comparison of BMI values according
to appetite questionnaire score.

CNAQ-J SNAQ-J*
n Mean SD n

SNAQ-JE®
Mean SD n

Mean SD

222 217 36
425 222 37
0.063

267 216 36
380 223 37
0.008

Lower-score group® 233 216 34
Higher-score group’ 414 223 38
p° 0.009

CNAQ-J, Council on Nutrition Appetite Questionnaire; SD, standard deviation;
SNAQ-J, Simplified Nutritional Appetite Questionnaire; SNAQ-JE, Simplified Nutri-
tional Appetite Questionnaire for Japanese Elderly.

2 Including items #1, #2, #4, and #6 of CNAQ-].

b Including items #1, #2, #4, and #8 of CNAQ-J.

€ The score of CNAQ = 28, SNAQ and SNAQ-JE = 14.

4 The score of CNAQ = 29, SNAQ and SNAQ-JE = 15.

€ Using t-test.

Table 6B
Criterion-referenced/-related validity analyses. Pearson correlation coefficient® of
appetite questionnaire scores with nutrition-related questionnaire indices.

Nutrition-related questionnaire

MNA-SF p CAS-] p

(n = 448) (n =304)
CNAQ-J 0.124 0.030 - 0335 <0.001
SNAQ-J° 0.091 0.113 - 0314 <0.001
SNAQ-JE® 0.178 0.002 - 0.357 <0.001

CAS-], Constipation Assessment Scale-Japanese Version; CNAQ-], Council on Nutri-
tion Appetite Questionnaire; MNA-SF, Mini Nutritional Assessment-Short Form;
SNAQ-J, Simplified Nutritional Appetite Questionnaire; SNAQ-JE, Simplified Nutri-
tional Appetite Questionnaire for Japanese Elderly.

2 Age- and gender-adjusted value.

b Including items #1, #2, #4, and #6 of CNAQ-J.

¢ Including items #1, #2, #4, and #8 of CNAQ-J.

meals a day” (>80% of responses in the present study) with smaller
variance, reflecting in part its low factor loading value (<0.4);
indeed, the reliability figure improved when the item was
excluded.?®

LOA unduly drives down meal amount, causing weight loss and
frailty in the elderly. Wilson et al'* reported that a CNAQ score <28
(the SNAQ score <14) may predict being “at risk” of a 5%—10%
weight reduction with approximately 80% sensitivity and specificity.
Due to the limited observation period and research scheme, we
were unable to assess sensitivity and specificity of the SNAQ-JE.
Instead, using the SNAQ-JE average value (mean) of 14.4, we
observed significantly reduced BMIs among the lower SNAQ-JE
score (<14) group compared with those of the higher-score (>15)
group, but not for the SNAQ-J, in a cross-sectional analysis. Thus, the
scores <14 and > 15 could be used for the SNAQ-JE cutoff values.

Table 5
Cronbach's a coefficients by appetite questionnaire and study group.
Appetite questionnaire All Men Women CE? MD" DC¢ GH!
(n = 649) (n = 230) (n = 419) (n=168) (n=201) (n = 144) (n=136)
CNAQ-J 0.733 0.731 0.735 0.668 0.810 0.507 0.771
SNAQ-J* 0.640 0.599 0.665 0.560 0.702 0.408 0.645
SNAQ-JE 0.700 0.683 0.711 0.598 0.773 0.507 0.740

CE, community-dwelling elderly; DC, day-care facilities; GH, group homes; MD, meal delivery; SD, standard deviation.

2 Community-dwelling elderly attending health promotion classes.

b Elderly receiving meal delivery services.
¢ Elderly attending day-care facilities.
d Elderly staying at group homes.

€ Including items #1, #2, #4, and #6 of CNAQ-].
f Including items #1, #2, #4, and #8 of CNAQ-].

10.1016/j.je.2016.11.002
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Table 7
Test—retest reproducibility of appetite questionnaire scores in community-dwelling
elderly® and elderly attending day-care facilities” (n = 54).

Appetite Score at first Score at second ICC P
questionnaire  self-administration/ self-administration/

interview interview

Mean (SD) Mean (SD)
CNAQ-J 29.5(3.2) 28.6 (3.4) 0.787 <0.001
SNAQ-J 15.2 (1.5) 14.8 (1.7) 0.693 <0.001
SNAQ-JE¢ 15.0 (2.0) 14.7 (2.0) 0.702  <0.001

ICC, intraclass correlation coefficient; SD, standard deviation.
2 Community-dwelling elderly (n = 10, aged 73.9 (4.2)).
b Elderly attending day-care facilities (n = 44, aged 80.4 (4.2)).
¢ Including items #1, #2, #4, and #6 of CNAQ-J.
4 Including items #1, #2, #4, and #8 of CNAQ-J.

As noted, the lower-score groups had significantly lower BMI
values compared with respective higher-score groups on the CNAQ-
] and SNAQ-JE, but not on the SNAQ-J. We observed that the three
appetite battery scores were negatively associated with the CAS-]
values, with statistical significance. The SNAQ-] and SNAQ-JE
scores were significantly correlated with MNA-SF values (with
age- and gender-adjusted Pearson correlation coefficients of 0.124
and 0.178, respectively), although both correlation coefficients
were <0.3 observed in Japanese elderly people.”’” The SNAQ-JE
acceptability as a screening instrument should be further investi-
gated to verify the test performance (sensitivity, specificity, and
receiver-operating characteristic [ROC] curve analyses) in compar-
ison with nutrition-related questionnaires, including the Malnu-
trition Universal Screening Tool (MUST) and the Seniors in the
Community: Risk Evaluation for Eating and Nutrition
(SCREEN)'#?829 i addition to the MNA-SF.

Wilson et al'* developed the SNAQ by deleting “reliability re-
ducers” (supported by a principal components analysis) from the
CNAQ, but the authors included item #6, which had a skewed
distribution and a factor loading <0.4 in the present study. We
developed the SNAQ-JE using a series of exploratory factor analyses,
deleting the items showing a ceiling effect, having a smaller factor
loading, being an internal consistency reducer, and requiring the
use of a higher brain function. Ultimately, fitting to the model, as-
sociations with BMIs and CAS-] scores, and reproducibility values
were almost equivalent between the SNAQ-J and SNAQ-JE, but the
SNAQ-JE reliability and criterion-referenced/-related validity
compared to MNA-SF values were uniformly and consistently
(significantly/non-significantly) more favorable than those of the
SNAQ-J, which included the low-factor-loading item #6. Thus, the
evidence-based SNAQ-JE (including items #1, #2, #4, and #8) may
be adopted to assess the appetite of other ethnic elderly people
worldwide instead of the original SNAQ, although the instrument
was primarily developed for the Japanese elderly.

In view of public health nutrition, it appears critical to manage
the appetite of elderly people to detect LOA and to prevent LOA-
related disorders/syndromes in the early phase using pertinent
appetite questionnaires. Wilson et al'* conducted surveys on a
wide range of people (aged >20—102 years) but excluded persons
having moderate-to-severe dementia (Mini-Mental State Exami-
nation [MMSE] score <18), because their instruments were self-
administered by the subjects. However, biases may still exist
when obtaining information from the elderly with impaired
cognitive function and obtaining replies with proxy/surrogate
interview-based assistance. Question items should be a priori
confined to basic physiologic perception related to an appetite,
excluding items requiring deployment of a higher brain function.
Meanwhile, reports have demonstrated that the proxy/surrogate
respondent's information on dementia/Alzheimer's disease was
satisfactorily valid and reliable, without systematic biases.>?>?

Such appeared also to be the case in the present study: the
CNAQ-] scores of the MD, DC, and GH groups with proxy (care-
givers/family members) or surrogate (facility staff) aids were not
uniformly greater/lower than those of CE group self-administered
without assistance, suggesting that relevant proxy/surrogate sup-
ports may serve to enhance validity and reproducibility.

There are some limitations in the present study. As discussed
above, the participants were comprised of heterogeneous Japanese
elderly with respect to cognitive function, as seen in the pro-
portions of participants with no problems (22.7%), suspected de-
mentia (19.6%), and apparent dementia (57.7%) in the CDR analysis.
These observations reflect the real-world evidence that some pro-
portion of elderly people have a certain degree of higher brain
dysfunction. However, under the present study scheme, we were
unable to incisively relate cognitive levels to appetite questionnaire
scores by gender, age, and instrument administration method (self-
administered vs. interview-based with proxy/surrogate assistance).
These issues of interest warrant further clarification using a specific
research protocol.

Because we here investigated possible associations of appetite
tool scores with BMIs and with nutrition-related questionnaire
indices in a cross-sectional setting where causes and effects coexist
at a certain point of time, we should be deliberate to draw causal
inferences. Under a long-term prospective approach, with a >6-
month observation period and sensitivity, specificity, and ROC
curve analyses, we could precisely determine cutoff values, verify
possible factors related to LOA, quantify its long-term effect on
weight changes, and detect weight loss-associated disorders/syn-
dromes at an early stage.

In conclusion, we developed the Japanese versions of appetite
instruments: the CNAQ-J, SNAQ-]J, and SNAQ-JE. Of these, the CNAQ-
] and SNAQ-JE could be applied to Japanese elderly people,
including those who have some cognitive impairment. Because no
appreciable discrepancies were noted in reliability, validity, or
reproducibility values between the two appetite tools, the SNAQ-JE
appeared more feasible and practicable than the CNAQ-] for
assessing appetite among the elderly, predicting declining body
weight, and screening for LOA-related diseases/syndromes in the
premature phase. Thus, the present data-based appetite question-
naires may contribute to elderly people's quality of life and well-
being.
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eTable 1. Council on Nutrition Appetite Questionnaire (CNAQ)

Administration Instructions: Ask the subject to complete the questionnaire by circling the correct answers and
then tally the results based upon the following numerical scale: a=1, b=2, ¢=3, d=4, e=5. The sum of the scores
for the individual items constitutes the CNAQ score. CNAQ score =28 indicates significant risk of at least 5%

weight loss within six months.

1. My appetite is
a. very poor
b. poor
c. average
d. good
e. very good
2. When I eat
a. I feel full after eating only a few mouthfuls
b. I feel full after eating about a third of a meal
c. I feel full after eating over half a meal
d. I feel full after eating most of the meal
e. I hardly ever feel full
3. I feel hungry
a. rarely
b. occasionally
c¢. some of the time
d. most of the time
e. all of the time
4. Food tastes
a. very bad
b. bad
c. average
d. good
e. very good

5. Compared to when I was younger, food tastes

a. much worse
b. worse
c. just as good
d. better
e. much better

6. Normally I eat

a. less than one meal a day

b. one meal a day

c. two meals a day

d. three meals a day

e. more than three meals a day

7.1 feel sick or nauseated when I eat

a. most times
b. often

c. sometimes
d. rarely

e. never

8. Most of the time my mood is

a. very sad

b. sad

c¢. neither sad nor happy
d. happy

e. very happy
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Maintenance and improvement of masticatory function in nursing care elderly persons
(NC)is an important issue, and it is speculated that sarcopenia is related to declining
masticatory function. The decrease in skeletal muscle index (SMI), a major diagnostic
criterion for sarcopenia, has been reported to be associated with swallowing function in NC.
However, the relationship between SMI and masticatory function is unknown. Therefore,
we investigated the relationship between masseter muscle thickness (MMT) and SMI, with
the aim of examining the specific relationship between decreased masticatory function and
sarcopenia in NC. MMT and SMI were measured by ultrasonography and bioelectrical
impedance analysis in 275 NC participants in Omori Town, Yokote City, Akita Prefecture in
the Tohoku region in Japan. Cognitive functions measured from all participants using
questionnaire. Participants were classified into low-MMT or high-MMT group based on the
median of each of MMT, and SMI and related items in each gender. In addition, to examine
the factors related to MMT, logistic regression analysis was conducted by entering age,
sex, SMI, nutrition status, severity of dementia, and other items as explanatory variables
and MMT as objective variable. SMI in high-MMT group were significantly higher than
low-MMT group (high-MMT: 4.8 = 1.4kg/m? low-MMT: 4.4 * 1.4kg/m? P=0.010).
Furthermore, logistic regression analysis indicated that SMI were significantly associated
with a MMT (Odds Ratio=0.83, 95% Confidence Interval=0.69-0.99, P=0.049). Our result
suggested that the mass of the masseter muscles decreased with NC due to sarcopenia,
possibly contributing to a decrease in masticatory function.

Introduction

QOL, nutritional status, etc. (1). Especially, it is said that

In Japan where the aging population is increasing
annually, maintenance and amelioration of masticatory
function in elderly persons are extremely important issues
for maintaining not only nutritional status but also quality of
life (QOL) through the enjoyment of eating. A decrease in
various physical functions is seen in elderly persons
requiring nursing care (NC), and masticatory function is no
exception. Decreased masticatory function in these elderly
persons is a critical issue that is linked with worsening of

Correspondence to :
Yutaka Watanabe
E-mail : ywata@tmig.or.jp

there is a decrease of oral function (Oral-frail)is contributed
by “Frail” in elderly persons in recent years(2).
Strategies for ameliorating masticatory function in elderly
persons include treatment of caries and periodontal disease
in remaining teeth and prosthetic replacement of missing
teeth. In recent years, several studies have reported that the
decreased function of masticatory factors other than the
teeth (e.g, masticatory muscles and the tongue)is responsi-
ble for the difficulty in mastication (3). We believed that
sarcopenia might be a background factor for the decreased
function in masticatory muscles and the tongue. Sarcopenia
is primarily characterized by generalized muscle weakening
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in elderly persons (4) and has been reported to be a risk
factor for increased mortality of elderly patients in the acute
care ward (5). It has also been mentioned that poor
nutritional status is a cause of sarcopenia (4), and mainte-
nance of masticatory function may prevent sarcopenia
through the maintenance of nutritional status (6). The
relationship between masticatory function and sarcopenia in
healthy elderly persons has been previously reported (6);
however, to our knowledge, there are no studies that have
examined the relationship between masticatory function
and sarcopenia in NC. NC are different from healthy elderly
persons, as they have decreased cognitive function and
systemic disease, and it is unclear if a similar relationship
exists in healthy elderly persons. Furthermore, early
discovery and prevention of decreased masticatory function
are extremely Important because decreased masticatory
function leads to disturbance of bolus formation and the risk
of difficulty in swallowing is higher compared with healthy
elderly persons. The swallowing function, which is one of
oral function items, and skeletal muscle mass has evidence
of significant relationship (7). However, the relations be-
tween other oral functions (e.g., mastication) and skeletal
muscle mass, remain unclear. The principal aims of the
present study were to elucidate the relationship between
masseter muscle thickness (MMT), which is the muscle that
influences masticatory function the most, and skeletal
muscle index (SMI), a diagnostic criterion of sarcopenia, and
we also examined the specific relationship between de-
creased masticatory function and sarcopenia.

Materials and Methods

This study was conducted as part of a survey on NC
conducted by Tokyo Metropolitan Institute of Gerontology
(TMIG). This project was entitled “Study on Improvement
of NC's Oral Function and Oral Health Condition and
Improvement of Dietary Life”, and supported by a Health
and Labor Sciences Research Grant (H25-Choju-Ippan-005).

Participants

The target population was 399 NC, aged 65 to 98 years old,
who lives in Omori Town, Yokote City, Akita Prefecture in
the Tohoku region of Japan. The population aging rate in
this area is 33.1% as of 2014, and it is higher than national
average in Japan. The investigation was complete enumera-
tion of all of the NC who live in this area. Participants were
resident of visitors at disability ward, medical ward, health

center for the elderly, special nursing home, dementia group
home, and day care facility at Omori public hospital, Akita.
Among 275 persons (60 men and 215 women; mean age, 85.6
+ 6.5 years) who had agreed to the study participated,
analysis were carried out with no missing value in
measurement items. The investigation was conducted in
February 2014. The reasons for excluding 124 participants
are as follows, (1) Pacemaker user, (2) Persons with contrac-
ture or loss of limbs, and (3) Residents unable to investigate
by entering the facility due to infectious.

Investigation parameters

For each item, we administered a preliminary survey to
the primary caregivers and performed preliminary training
of the dentists and dental hygienists who performed the
measurements using the methods described below. The
selection of items other than the primary investigation items
in present study was performed based on previous studies of
oral function and appendicular skeletal muscle mass in
elderly persons requiring nursing care(7,8).
(Primary Investigation Items)
Masseter muscle thickness (MMT): This was the primary
investigation item of the present study. Based on the method
by Ohara et al. (9), we used the ultrasonography device
‘Miru-Cube’ (Global Health Co., Ltd., Kanagawa, Japan) to
perform the measurements. The masseter muscle thickness
was measured in a relaxed state. The image display mode
was B-mode, and the probe frequency was 6 MHz. After
palpating the masseter muscle, we placed the probe parallel
to the region corresponding to the masseter muscle on a line
extending from the corner of the mouth to the mandibular
plane and measured the thickness of the masseter muscle
twice at rest using the measurement computer screen and
calculated the mean score.
Skeletal Muscle Index (SMI): This was the evaluation point
of interest of the present study. We used bioelectrical
impedance analysis (BIA)to measure skeletal muscle mass.
Then we divided the measured muscle mass by the squared
height(m), and the adjusted extremity skeletal muscle mass
was used as the skeletal muscle index (SMI). InBody®S10
(InBody Corporation, Seoul, Korea) was used for the
measurement.,
(Preliminary Investigation Items of the Questionnaire)
Basic attributes: We investigated sex, age, and degree of
long-term nursing care.
Medical history: We investigated whether there was a past
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history of cerebrovascular disease, Parkinson's disease and
other neurological disease, depression, and diabetes.
Body Mass Index (BMI): This is the index of adult physique
that is calculated as body weight divided by height squared.
The cut-off value was based on the 1994 criteria of the World
Health Organization (WHO) of 18.5 kg/m? and subjects
with scores less than this value were assigned to the low
body weight group (10).
Barthel Index: This is the index of Activities of Daily Living
(ADL). The index that assesses the degree of autonomy of
10 items (meals, moving from the wheelchair to the bed,
grooming, toilet, bathing, moving, climbing the stairs,
dressing, and bowel and bladder control)in several stages
(11).
MNA®-SF (Mini Nutrition Assessment Short Form): This is
the index of nutrition status. This is a simple screening
method to assess nutritional status in elderly persons aged
65 years or older using six items (‘decreased food intake’,
‘decreased body weight’, ‘mobility’, ‘mental stress and acute
disease’, ‘dementia’, ‘depression’, and ‘BMTI') (12).
MNA®SF is registered trademarks of Société des
Produits Nestlé S.A.
(Items Measured by the Investigators)
Number of present teeth/number of functional teeth: The
number of present teeth was set as the number of remaining
teeth, excluding residual dental roots, and the number of
functional teeth was set as the number of present teeth in
addition to the number of prosthetic teeth (e.g., dentures,
bridge pontic, and implants).
Use of dentures: We confirmed the use of dentures (total or
partial dentures) at time of the investigation.
Clinical Dementia Rating (CDR): Method to assess the
severity of dementia. The primary caregivers who suffi-
ciently understood the daily life of the subjects evaluated six
items (memory, orientation, judgment and problem solving,
social adaptation, and family situation) using a five-stage
scale, and based on the results, the researchers (professio-
nals such as physicians or nurses) made an evaluation based
on a five-point scale (0, 0.5, 1, 2, or 3) (13).

Statistical analysis

Regarding the primary investigation items and other
items, the participants were assigned to two groups (low and
high MMT groups) based on the median MMT separated by
sex, and intergroup comparisons were performed. Because
previous studies did not indicate a clear cut-off value for

MMT (9). We adopted the median men and women scores
as the cut-off values in the present study. The Mann-
Whitney U test was performed to examine continuous
variables between the groups and chi-square test was
conducted to examine categorical variables.

Based on the results of intergroup comparison, we
performed binary logistic regression analysis with stepwise
method (variable elimination method)in order to extract the
low and high scores of MMT as objective variables and
factors influencing them. The selection criteria for independ-
ent variables were a significant probability of less than 0.1
and a correlation coefficient less than 0.8 in the simple
comparison of high-MMT group and low-MMT group.
Because age and sex were adjustment factors, they were
included regardless of the significance of probability in the
simple comparison. SPSS Statistics 20.0 (IBM Corporation,
USA) was used for statistical analysis, and statistical
significance was set at 5%.

Ethical considerations

The present study was approved by the institutional
of Tokyo Metropolitan Institute of
23-1253) and Nihon
University School of Dentistry at Matsudo (approval num-

review boards
Gerontology (approval number:
ber: EC14-027), and consent was obtained in writing from
all subjects and their family members or primary caregiver

after receiving individual explanations in writing.

Results
Basic attributes(Table 1)

The number of men and women participants in the
present study was as follows: 60 men (21.8%) and 215
women (78.2%). The mean ages of men and women were
83.9+8.0and 86.1%6.0 years, respectively. SMI(men: 5.8
+1.3 women: 4.3%=1.2, P<0.001), number of present teeth
(men: 5.2+ 7.5 teeth, women: 3.1 £5.8 teeth, P=0.040),
MNA®-SF score (men: 10.4 = 2.6 points, women: 9.3% 2.6
points, P=0.004), and Cerebrovascular disease (men; 56.7
%, women: 29.8 %, P<0.001) revealed significantly lower
scores in the women in comparison with the men. The
median MMT of men and women were 10.1 mm and 9.5
mm. Thereafter, participants were assigned to two groups
based on the median MMT.

Comparison of high-MMT and low-MMT groups(Table 2)
First, the low and high MMT groups comprised 132
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Table 1. Participants characteristics and sex differences
Men (n = 60) Women (n = 215) U-test
Mean SD Mean SD P -value
Age (years) 83.9 8.0 86.1 6.0 0.065
BMI 22.3 4.4 21.3 4.4 0.101
MNA"-SF total score 10.4 2.6 93 2.6 0.004
Barthel Index 41.5 324 37.8 33.0 0.341
SMI (kg/mz) 5.8 1.3 4.3 1.2 <0.001
CDR 1.6 0.9 1.9 0.9 0.057
Masseter muscle thickness (mm) 10.1 3.5 9.8 3.1 0.441
No. present teeth 5.2 7.5 3.1 5.8 0.040
No. functional teeth 18.7 11.2 16.9 12.1 0.645
Men (n = 60) Women (n = 215) x -test
n % n % P-value
Cerebrovascular disease Absence 26 43.3% 151 70.2% <0.001
Onset 34 56.7% 64 29.8%
Parkinson's disease Absence 59 98.3% 208 96.7% 1.000
Onset 1 1.7% 7 3.3%
Neuropathy Absence 58 96.7% 211 98.1% 0.615
Onset 2 3.3% 4 1.9%
Depression Absence 58 96.7% 202 94.0% 0.535
Onset 2 3.3% 13 6.0%
Diabetes Absence 50 83.3% 175 81.4% 0851
Onset 10 16.7% 40 18.6%
BMI (High/Low) High 49 81.7% 156 72.6% 0.181
Low 11 18.3% 59 27.4%
Denture Yes 41 68.3% 145 67.4% 1.000
No 19 31.7% 70 32.6%

Values are mean + standard daviation. BMI, body mass index; SMI, Skeletal Muscle Index; CDR, clinical dementia rating.

participants (48.0%) and 143 participants (52.0%), respec-
tively. The mean SMI score in the high and low-MMT
groups was 4.8+ 1.4 kg/m? and 4.4+ 1.4 kg/m?, respec-
tively, and a significantly higher score was noted in the
high-MMT group compared with the low-MMT group (P=
0.010). Furthermore, BMI (high-MMT group: 22.6 = 4.6,
low-MMT group: 20.3%4.0, P<0.001), number of function-
al teeth (high-MMT group: 19.0 = 11.4 teeth, low-MMT
group: 15.4 = 12.2 teeth, P=0.020), Barthel Index (high-
MMT group: 43.1 £ 32.5 points, low-MMT group: 33.8 £
32.6 points, P=0.017), and total MNA®-SF score (high-
MMT group: 10.0£ 2.7 points, low-MMT group: 9.1+2.5
points, P=0.003) revealed significantly higher scores in the
high-MMT group in comparison with the low-MMT group.
Compared with the high-MMT group, CDR was significantly
higher in the low-MMT group (high-MMT group: 1.7%1.0,
low-MMT group 2.0 = 0.9). Examination of categorical
variables revealed a higher BMI score in the high-MMT
group compared with the low-MMT group (P=0.026). In
addition, although insignificant, age (high-MMT group: 85.1
+6.6 years, low-MMT group: 86.2 6.4 years, P=0.152)
tended to be higher in the low-MMT group compared with
the high-MMT group.

Examination of factors related to masseter muscle thickness
(Table 3)

As a result of binary logistic regression analysis using the
stepwise method, we extracted SMI as a significant factor
related to MMT (OR=0.83, 95% CI=0.69-0.99, P=0.049).
Furthermore, although the number of functional teeth (OR=
0.98, 95% CI=0.96-1.00, P=0.065)was also not significant,
we extracted the items that had the best fit in the final step.

Discussion

In the present study, we elucidated the relationship
between MMT and SMI, with the aim of examining the
specific relationship between decreased masticatory func-
tion and sarcopenia. Therefore, we conducted a cross-
sectional study targeting NC. The results revealed a
relationship between MMT and SMI. Previous studies have
indicated a relationship between masticatory function and
sarcopenia in healthy elderly persons (6) in addition to a
relationship between swallowing function and SMI in NC
(7). To the best of our knowledge, there are no studies that
examined the relationship between masticatory function
and related factors in NC. Thus, it is our opinion that the
findings in the present study are novel. Because it has been
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Table 2. Comparison of high and low MMT group
high-MMT (n = 143) low-MMT (n = 132) U-test
Mean SD Mean SD P -value
Age (years) 85.1 6.6 86.2 6.4 0.152
BMI 22.6 4.6 20.3 4.0 <0.001
MNA"-SF total score 10.0 2.7 9.1 25 0.003
Barthel Index 43.1 32.5 33.8 32.6 0.017
SMI (kg/m’) 4.8 1.4 4.4 1.4 0010
CDR 1.7 1.0 2.0 0.9 0.009
No. present teeth 3.8 6.7 32 5.8 0.729
No. functional teeth 19.0 114 154 12.2 0.020
high-MMT (n=143) 1low-MMT (n=132)  y’test
n % n % P -value
Sex Men 30 21.0% 30 22.7% 0.771
Women 113 79.0% 102 77.3%
Cerebrovascular disease Absence 94 65.7% 83 62.9% 0.706
Onset 49 34.3% 49 37.1% ’
Parkinson's disease Absence 138 96.5% 129 97.7% 0.724
Onset 5 3.5% 3 2.3% ’
Neuropathy Absence 140 97.9% 129 97.7% 1.000
Onset 3 2.1% 3 2.3% ’
Depression Absence 134 93.7% 126 95.5% 0.602
Onset 9 6.3% 6 4.5% ’
Diabetes Absence 114 79.7% 111 84.1% 0.434
Onset 29 20.3% 21 15.9% ’
BMI (High/Low) High 115 80.4% 90 68.2% 0.026
Low 28 19.6% 42 31.8% ’
Denture Yes 97 67.8% 89 67.4% 1.000
No 46 32.2% 43 32.6% )

Values are mean * standard daviation. MMT, masseter muscle thickness; BMI, body mass index; SMI,

Skeletal Muscle Index; CDR, clinical dementia rating.

Table 3. Examination of between various items and masseter muscle thickness

Step 1 Step 6
Variable Cutoff OR  95% CI _P-value  OR  95% CI P -value
Sex 0:Men 1:Women 0.57 0.29-1.15 0.117
Age 1.02 0.98-1.06 0.356
SMI 0.82 0.64-1.07 0.147 0.83 0.69-0.99 0.049
Functional teeth 0.98 0.96-1.01 0.192 0.98 0.96-1.00 0.065
Barthel Index 1.00 0.99-1.02 0.597
MNA"-SF total score 0.95 0.84-1.09 0.486
CDR 1.12  0.77-1.61 0.557
BMI 0:High I:Low  1.18 0.60-2.31 0.632

stepwise logistic regression analysis

OR, odds ratio; CI, confidence interval; SMI, Skeletal Muscle Index; CDR, Clinical Dementia Rating.

shown that the number of NC who have impairment of
masticatory function of the tongue, etc., is Increasing
regardless of the maintenance of number of present teeth
(3), the results of our study may provide a useful hint in
elucidating the cause of impairment.

The SMI, which was examined in the present study, is
widely utilized around the world as the diagnostic criterion
for sarcopenia; measurement using the BIA method is
adopted by the Asian Sarcopenia Consensus(14). However,

while the masseter muscle is the representative masticatory
muscle, it is also easily accessible for measurement of
thickness using an ultrasonography device from the body
surface and is suitable for use in large-scale studies. A
relationship between MMT and occlusal strength has been
demonstrated in past research(15), and MMT is thought to
be an effective indicator for predicting the relationship with
masticatory function. Furthermore, the merits of investigat-
ing this parameter in NC are as follows: it represents an
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objective index that is not significantly influenced by the
degree of cooperation of subjects, and it can be conducted in
elderly persons who have dementia.

At first, as a basic attribute of the participants, men
showed significantly higher scores of SMI, MNA-SF,
number of present teeth, and cerebrovascular disease than
women. Generally it is said that men have more SMI, and
this result is considered to represent the universality of the
participants.

The results of the present study revealed that SMI was
significantly higher in the high-MMT group in comparison
with the low-MMT group and SMI was extracted as a
related factor for MMT. The relationship between swallow-
ing function and SMI in NC has been previously reported by
Murakami et al. (7). Furthermore, decrease in activity,
deterioration of nutritional status, increase in inflammatory
cytokines, oxidative stress, and reduced growth and sex
hormones (e. g, testosterone) have also been reported as
factors related to decreased muscle mass (16). That is, it
appears that decreased muscle mass observed in NC who
have decreased physical functions occurs systemically
rather than at local sites. Therefore, it is natural that the
decrease in muscle mass also develops in the masseter
muscle, which is a skeletal muscle similar to those in the
extremities. Conversely, it is possible that estimate the SMI
from the MMT in NC.

Although the results of the present study revealed that
the number of functional teeth was not statistically
significant factors, the results of binary logistic regression
analysis using stepwise method suggest a relationship with
MMT. In previous study by Bhoyar et al, concerning
edentulous participants, it was reported that prosthetic
treatment was effective in inducing recovery of MMT (17).
The number of present teeth of participants in the present
study was small (mean number: 3.5 teeth), and 67.6% (136
participants) wore dentures, because many participants
used a prosthetic device such as dentures or bridge. These
results suggest that maintenance and recovery of occlusion
through the use of prosthetics may be useful in preventing
the weakening of the masseter muscle.

MNA®-SF, which is used to evaluate the risk of poor
nutritional status, was not extracted as a related factor by
binary logistic regression analysis; however, the results of
simple comparison revealed that in comparison with the
low-MMT group, the score in the high-MMT group was
significantly higher. A study concerning Japanese NC

reported that poor nutritional status is a risk factor for
sarcopenia in NC because the score was significantly lower
in the sarcopenia group compared with the non-sarcopenia
group (18). The results of the present study support these
previous findings. Also, CDR and BI were not extracted as a
related factor. However, the results of simple comparison
revealed that in comparison with the low-MMT group, the
score in the high-MMT group was significantly higher.
Takagl et al. reported that Alzheimer's disease is a risk
factor for decreasing SMI(8). Therefore, it is possible that
CDR has some influence on masseter muscle.

In the present study, the number of present teeth, which
was previously shown to be a factor related to MMT (19),
was not extracted as a related factor. Muscle strength
generated by the masticatory muscles is finally output as
occlusal force through the jawbone and teeth; however,
many previous studies examined the relationship between
masticatory function and the masseter muscle in younger
subjects in whom the number of present teeth was
maintained to a certain extent. In contrast, the small mean
number of present teeth in participants in the present study
and the use of prosthetic devices may have influenced the
relationship with the number of present teeth.

A relationship between poor nutritional status and
mortality risk has been reported in NC (20). Based on the
results of the present study, sarcopenia affects the
masticatory muscles, and due to a reduced number of
present teeth, masticatory function decreases, and a poor
nutritional status develops as a result. Therefore, increased
exacerbation of sarcopenia and mortality are possible risks
in this elderly group. As mentioned previously, it is possible
that the use of a prosthetic device such as dentures may
prevent the weakening of the masseter muscle; however,
since the use of dentures is difficult in NC due to decreased
physical ability, dementia, etc., such persons are unable to
use dentures (21). By contrast, in an interventional study
involving elderly persons residing in facilities, Kanehisa et al.
reported that the use of dentures is effective in ameliorating
nutritional status (22). When compared with the results of
the present study, it may be possible to prevent weakening
of the masseter muscle in NC by maintaining the number of
functional teeth through the use of prosthetics. As a result of
maintenance of masticatory function, poor nutritional status
and aggravation of sarcopenia may be ameliorated. Also, this
result indicate the prevention of sarcopenia is may be an
important factor for the maintenance of masticatory
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function.

Several limitations of the present study should be
mentioned. First, because the present study was a cross-
sectional survey, it could not elucidate a specific causal
relationship between decreased MMT and decreased
appendicular skeletal muscle mass. For this reason, in order
to elucidate a specific causal relationship, it is necessary to
conduct a long-term longitudinal study. Secondary, measure-
ment of MMT was performed by multiple investigators who
received prior training; however, the possibility of inter-
rater error cannot be completely excluded. Many of the
participants used a prosthetic device such as dentures;
however, the fit of the dentures was not considered.
Moreover, NC have various background factors such as
systemic disease and decreased cognitive function, so a
further study that takes into account other factors such as
medication use and long-term care status is needed. In the
future, we plan to address these issues by conducting a
longitudinal study. Nevertheless, the present study is
complete enumeration, and the significance is large.

Conclusion

In conclusion, among NC, SMI was significantly higher in
the group with high MMT compared with the low-MMT
group. Furthermore, decreased SMI and decreased number
of functional teeth were extracted as related factors of
decreased MMT, there is a possibility that decreasing
muscle mass arise from sarcopenia also develops in the
masticatory muscles in NC.
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