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O LI HHEE A B S ¥ T, FEREMLLTHONERRBE S LUOETY A7 (Cox Hfi/
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L A D

BWR 3FEROBHMHAT, NMERBRETE A, FECEHESBATHRL 2. EEHEZRV G
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dL OFHEEFE T N TTHEIC LR L7z, HRAEEOEYUEIL, 3.5¢/dL T1.3%, 3.8g/dL T
9.6%, 4.0 g/dL T29.6% T& > 72, &E(L3.5¢g/dL T5.4%, 3.8 g/dL T18.5%, 4.0 g/dL T
45.4% TH - 72, FrRE33.5 g/dL T99.4%, 3.8 g/dL T92.0%, 4.0 g/dL T73.4% TdH - 7=,
Btk I I RS 123.5 g/dL T63.6%, 3.8 g/dL T30.0%, 4.0 g/dL T24.0% T&H - 72, i 7 IV
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L2L, REHET DTS ANOSMBPEEL W
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3.8¢g/dLLIF] X &hiz,
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WX TH 5, FHI2FIC BT BT EAOERE
RIBWIWITH L, AHIXI3249%12ThH - 72,

(-0 T2 OFEFHFHIZ, V-V~
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L TS NABADBVET D, O5HAODZNEN
IZOWT N3] F2iE Tz | oOngF i ClE
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bo FHEHETO DERERTEIFIC L HEnz, £
DEFTRAFHE L 721,

MMSE {3, BIEFEDO A7 V==V T F A &L
THARATRLESHONTWS, 11HHOBERIC
F O SN, 2HBAOG A (RE305) % R
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ST, 2O, E#EHE LD EOFITHOWT
3, NRERPEHICRL LD SHEILT, thT
NI/ 3 e, i 3 iR, K3 iR L
72 TR 3O ILEE% reference & L, ZNLUND 3
BE GEUEMELUTRE - f/)s 3 0 0rfE - i 8 9 rEf)
DONEMRBRES LT Y AT % Cox Hf /N
YP—FETWVICIVEBL /-, BHICHK-> TiZ
e - FRAEIEL - ETUICZ, IO 4 >odt
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R (BIAEWLRESE, AR, JEMEE), AE
RO (BAESKT S, BEMEE, FEEHE) kD
B SN 7z, B3I - SR ERZ#IEL /2
FITHY, Moo (GDS; 1045LLF, 11-1344,
14500 1), ZRZ0EEHE (MMSE ; 18-24 85, 25-275,
285 DL E), BAEBERE (M, S, O
%, WKWK, DA BV, L), FBAVEERE
CEFRICERETH A/ DR ST THAS, EHbE
LbE 2 W/ BEDERTIEAW/EBETIE R I
TR SN/, B4OETIVE, HENERN, 4
IGEE, B R ERO T XTI X RS
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ME7 VT 2V OEFEEMEIZOWT, %4EK, K
B, R, BURIGHEPELEEBL, TONT v
A DR E B OPEIEEE & L CORZY4M % il
Bt L7,

KFFRICEB O TREMEKRIT, TS ICB T A1
B7IVT I MEPFEERULTOZFEOE G L EERL
Too REEELL, NEMRMBE E/BACEREL-E
BT AHIME T VT I AEPEEE LT OBEOEE
EEFRL T, BRER, NERREBEEYREL T
EWERFEICBT SME T VT I A FEEEE L
DHEDOEIG LR L oo BHERUSHEFEL, g7
T AP FEREELL T OB B A N R BRRE
FBFCERE L BOEE EERL T,

REHEHTICIE SAS Version9.1 (SAS Inc, Cary,
NC, USA) %R\, P<0.05%#HatFmhEKE
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5. fREERECE

RFEDIEL, HTALKFERFBLE S RO FHmE
ZEEORREH TS, HRFICKL TE [E7-
D FRiEZ ] O%2RICER & DI XD HEED
HRZdiB L 7= BT, EmIC X ARELZE,
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1. MREFOEAREMH

W RLFHEDOIEARRE RS (R 1),

M R E8RADS L, HHIT47.8% TH -
7oo P¥IFR (BEERZE) 1375.6 (4.5) WTHO,
70> B 75K D DENG 7549.0% S b % - 7,
BIIEMLE % D% £1310.5%, BLAEATE S O L& 13
42.8% T - 7o, HEEBFEREZFOBEOEGIE, WX
2EFT3.3%, EIET41.5%, % T10.2%,
BRI CT14.9%, A T8.9%TH - 7z,

SEMOBIHEIC XV, NERMRREZFHIC
T T TN (TR R FED13.3%), FECHIL
33N ([[4.0%) THYH, 2T rLEEZEILAZER
W AFHS0N ([F15.6%) TR E s LU
FECFH & L CHER L 7o M RBRERE A BBl 2
7o B OMERIL, ESZ8E54N, ENESTANTH - 72,

*1 XNREOEAEN (n=832)

S (%) 47.8
(%)
70-747% 49.0
75-797% 32.8
80-847% 13.2
85 LA 4.9
BEREI5ELT (%) 20.1
EEmEZL (%) 32.2
V—yx )l HR—=FaL (%)
Wo o & EOMBHEFEL 8.4
ROBEDOBE N & EOMRMEF L 5.9
HEAEEZEYL T<Nb AL 24.8

%E‘ﬂ%b‘k%ﬁﬁ’\iﬁhfﬁof<h%/\ 9.6
£

AL L EHOE DY OMEEZL T<N5H 119
Nz L

HAewss (%) 10.5
HBEEKEE (%) 49.8
o o148 E (%) 12.6
TRINBERE24 5 LA (%) 4.8
PERMEEED D (%)
St 3.3
155 I FE 41.5
Do fpt 2 10.2
PR S 14.9
MA 8.9

EHAVRERE (%)

EHEBH L2V HEVEBETIIARW//E 269
S AQEeAAN
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2. MFETNT I OREBEE(ETBIRHOE
EEUTHICETINERRRAES L VT Y
Y

Mg 7 VT I v OREEE% 3.5 g/dL 7> 5 4.0 g/dL
FCTOHPTO.1g/dL & L ICEL S #, & HEAE(H
DIFK 3 G FE % reference & L 7D, fhFED /N
Y —FH 5% EEXE (95% CI) #HHL 7,
HEEE LT RO R AT (K2,

PE - ARREIE AN — F I (95% CD i, 17T
VT IV ORHEAE/NS.5 g/dL T5.4 (2.3-12.4), 3.6
g/dL 3.3 (1.7-6.8), 3.7g/dL 2.9 (1.6-5.2),
3.8 g/dL T2.1 (1.1-3.9), 3.9 g/dL T2.0 (1.1-3.5),
4.0g/dL T1.8 (1.1-3.1) THh D, TN TOHKHEfHE
THERVAZ D ERANREINT, &/, SERE
TIVFTRTUTEBWT, CORREIKRESFEDLR
Mol 788, HELHOBHIZENTL, JAZOD
EROBEIHZ TIZERBRETH - 72 (FRITR
=),

3. METILT I OREEBICKITDHEE,

RREE, BERE, BHRCEPE

MiE7 VT IV OREEEIC ST 5, 4K, K
B, RERE, BMEOSEPE AR L2 GR3),

REURIFIAEME A B HICOoN AL, FEHEEER
3.5¢g/dL T1.3%, 4.0g/dL T29.6% TH - 7=, &K
4 FLEEE A EIF A1 o ER L, FRUEE3.5 g/
dL T5.4%, 4.0 g/dL T45.4% Th > 7=, HREIT
HHEE 7 B HICONET L, HEEEM23.5 g/dL
T99.4%, 4.0 g/dL T73.4% Td - 720 BBV It
v & JRHEE 2 TSI ONIR P L, FEHE(E233.5
g/dL T63.6%, 4.0 g/dL T24.0% CTH - 72, —71,

7%

FLUEfE /5 3.8¢/dL Tld, %% *KI139.6% (H
12.1%, ZtE7.4%), BEEIX18.5%, FpREIT
92.0%, PR EE$30.0% TH - 72,

M7 V7 I VES.8g/dL % FLHEH & L /- [
D, mAK3IDAMHEE (4.4g/dLLLE) % reference &
L72BED, MBEONY —F H&95% 5 X H
(95% CI) #HEH L (F4),

M AFREIENT — R (95% CI) (3R 4EfE LA
TBE (3.8g/dL LLF) T2.1 (1.1-3.9), /3 3fr
Bt (3.9-4.1g/dL) T1.5(0.9-2.5), mfE 3 5 (rft
(4.2-4.3 g/dL) T1.0 (0.6-1.7) THVH, FELE
NGBS RE Nz (P for Trend=0.004), F7-,
/8 ke, Rl 3 S RETCY AV DR ER LA
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£33 METIVT I VOEILE[IC BT 5H55243%K,
R, R, BrROCEFE (%)

MiE7 VT 3Bl (g/dL)
35 3.6 37 3.8 39 4.0

BAES 1.3 2.6 48 96 17.8 29.6
R 54 85 13.1 18.5 31.5 454
i L 99.4 98.4 96.7 92.0 84.8 73.4
PEMER S A 63.6  50.0 42.5 30.0 27.7 24.0

SRR RN ST BT AIE TV T S R
fELLF OFEOEE
NERRREECE /R CEREL -FICKT
BIE 7 VT I U EASSLEEE DL T OF OIS
FrRE  NERRAEEREL T WAEREICRT
BHIMET VT I MENFEE@ L, EOZEOE S
B ME S I RS ¢ Mg 7 VT I B IEEEE DL T 0%
ICB T AN ERRRE £/
T Lo OEE

O

x2 METIVT IV OREEAR LS ¥R ORAEMLL TR 31T 2 M RREE S KUY A7 (n=832)

Mg 7 VT I v IHEHEE (g/dL)

3.5 3.6 3.7 3.8 3.9 4.0

AR B RGER 7/11 11/22 17/40 24/80 41/148 59/246

P - i E HR 5.4(2.3-12.4)  3.3(1.7-6.8)  2.9(1.6-5.2)  2.1(1.1-3.9) 2.0(1.1-3.5) 1.8(1.1-3.1)
HR1  6.0(2.4-14.9) 3.6(1.7-7.7) 3.1(1.6-5.7) 2.2(1.2-4.2) 2.0(1.2-3.6)  1.9(1.1-3.2)
HR2  5.5(2.3-12.9) 3.3(1.6-6.7) 2.8(1.5-5.1) 2.0(1.1-3.7) 1.9(1.1-3.4) 1.8(1.1-3.0)
HR3  5.7(2.3-14.1) 3.2(1.5-7.0) 2.7(1.4-5.1) 2.1(1.1-4.0) 2.3(1.3-4.1)  2.1(1.2-3.6)
HR4  7.1(2.7-18.9) 3.8(1.6-8.7) 3.0(1.5-5.8) 2.3(1.2-4.5) 2.4(1.3-4.3) 2.2(1.3-3.8)

) reference T XN FNH{AK 3 i L L, KEEMELTHICOE HR #HH L7, 37%bb, 3.5g/dL 5L U3.6g/
dL % ZEHEfE & L 7-W5134.3 g/dL LU EBE%, 3.7g/dL7» 54.0g/dL% ZLH¥E(E & L /-HFI34.4 g/dL DL E#E% reference

E L7,
M- SFEAEIE HR (95% (S1HX )

HR1: ¥, i, BHEE KEEOHE, V—r b - TR—F OFEzHHIE

HR2 : M, 4Ffn, B, SRR DL 2 fi Ik
HR3 : ¥, 4Fm, #1155, @RAEEE,

BB , EERYERE 2 ik

HR4 : ¥, ik, #HBE, KEEOFE, vV—rr)b - YR—F OGS, BERI, SERE, @5 -

ARSBERE, FRBREAENE, EBIAMEREE 2 fHIE
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R4 MFE7 VT I /H3.8 g/dL & HLHEH & L /=R D NERBRE R UL U 227 (n=832)

55k HAREGRE H7%5

&7 V7 2/l (g/dL)

P for Trend
<3.8 3.9-4.1 4.9-4.3 >4.4
ANV B GE 24/80 54/302 33/277 19/173
M - FHAIE HR 2.1(1.1-3.9) 1.5(0.9-2.5) 1.0(0.6-1.7) 1.0 (reference) 0.004
HR1 2.2(1.2-4.2) 1.5(0.9-2.6) 0.9(0.5-1.7) 1.0 (reference) 0.003
HR2 2.0(1.1-3.7) 1.5(0.9-2.5) 1.0(0.5-1.7) 1.0 (reference) 0.006
HR3 2.1(1.1-4.0) 1.8(1.0-3.0) 1.0(0.6-1.8) 1.0 (reference) 0.002
HR4 2.3(1.2-4.5) 1.8(1.1-3.1) 1.0(0.6-1.8) 1.0 (reference) 0.001

M7 V7 I /Ml % #fi % & & LT P for Trend %5 H
P - AERSIIIE HR (959% (S X H)

HR1: ¥, B, BEE EBEOFE, V—y vl - $R— 1 OFELZHHIET

HR2 : 4, 4Rk, BERT, SRTERIL A #IE

HR3 : ¥, 4Fm, #1155, R0, AREBLERE , TErvRRE Mk
HR4 : ¥, Fn, BHE, EBRFORE, V—y vl - $9R—FOFE, BERME, S@ERE, 555

ARSIBERE, FRBREAENE, LB IAOMEEREE 2 fi 1k

BRINkhrolc, ZEBTTIIVIRTUTEWT,
INHOFRIKREIIEDLL P57,

VA =

AKOFFREOHINE, NERBEE S LURTY A7
FROBEP S, MET7 VT I/ MEEEE SR E D
RIEHHE - L CTH W %56 O S O 22 4% % #5T
5L ETHD, TDD, IETHEBEXE &
X D705k L FER % 3 FRLEM L, ME7 V7 2
N &N ERBRE S XU A7 L OREIC
W 1T - 7o ZOFBR, ME7 VT I/ E
3.5¢g/dL 7 5 4.0 g/dL OEHE(H N TITEB W,
ERBRAEL LU TY AV DEBEICERL 72,
ME7 V7 I /(E3.8 g/dL % FLHEMHE & L 72 WF, 7%
W139.6%, JKEEIX18.5%, FFREEI1392.0%, Btk
SOGHEFEX30.0%TH AT ERHOLN x5 72,

1. T>RKRAFH

KFFETIE, TV FRA V2 RRRE £/
BT E L, ZNUICH LT, TVEFERAV F&EN
HERRREDALETHT b, BHAWEIIETDAR ST
HTELRRETHA D, LL, ZOELLER-
THRMFEDERNPORKELSEDLALZ L3 nh -
Too NMEMBARED AT TV FRAVE GREXR
TP L 72T HOWTUE, FRTEER B CTEWRT
HYID) LT AT 728E, mE7 VT IV
3.8 g/dL & SLUEME & L /o RF D - 4F- Wbl 1E
Y —FH (95% CI) (31.6 (0.8-3.1) THV, /&
REEERE D A71E, AE TR VwbOD ERMERFEN
BOBNT, T, FEEDARETLVFRAV/FEL
THthafiT->72%a, W FmfiE Y —F
(95% CI) 1X2.9 (1.1-7.8) TH VD, NEHEREE

DAERELTV FIRAVFELIESE LD b SHEEED
%}7530 f:o

AKPFFEDO T FRA V FaREL RWIRREL 1T
NERBREYZ T WTHEFET LT ETHD, &
N33 7%bb, BEFGEZERTLLDTH %,
2. EEOHME

AR TIE B0 T2 Zg# (X
32.8%) TR RELTWAHT LD, FER/NA
T ADEEIZOWTE 2T NE R bR\, £
T, KRFFROMBHT*RE & EHERMERE - HEFHA0IC
B A70 0 Ex % L OMT, ME7IV7IVO
FEfE (BHEERZE) & e 7o, ZORSR, Kitge
K GHEOHFNETE.1 (0.3) g/dL, #ZM:T4.2 (0.2) g/
dL ThHDICK L, HEREE - REHEOHET
4.3 (0.3) g/dL, %t T4.4 (0.3) g/dL &, HHED
FHICKERZRZREDO DN -1, —F, ERE
FE - REMRAETIE, MET7IVT I /E3.8g/dL R
HBOEOREE LM T3.8%, T T4%Th- /-
EHEL T b, ABFHESREICS T HME T VT
S VAMiE3.8 g/dL Kili OFH OB IZ B M T5.0%, &«
HT46%TH Y, ABFTE5EH O PIKSEDHE
FERE D 72,

3. MFE7INT I OEEE
AWFZECid, IfE7 V7 I V3.5 g/dL % FL4E
fEE L7-BEOEMEIT1.3% &, D TED - 72,
MBS REFETIE, NMETFH 07T LSS %
HEBBREORE A, 65 EEBmE Ao
5% EHEL TWBY, UL, BEEFEEE 2
(0] 3T B ik R RN 0 BT AT = 1S BT, e
i E L L CRESINICEDRNET a7 T LN
ST HHEIRIS D1 &, FEFITENC & HBH
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EHEINTWD, LR T, HlERED 5%/
EFEY— U AR 5113, BERORKSEE
z25&, G%EDL) BWHEE TH W ET % RKUEEE
TRETAHATEDEFEL L,

M7 V7 2 V3.5 g/dL 7» 53.7 g/ dL % FLHE
il & U 7oy, B RE1395%, Bt SO R 1340 %
B TD, BREZ1% % FEl- 7, Eio, #%A4K
131.3% 2 5H4.8% TH o> 72 ZD LD HRVGEYK
BLUEETIE, A7V —= v 7 ORE %L
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Malnutrition and the risk of long-term care insurance certification or mortality
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A cohort study of the Tsurugaya project
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The purpose of this study was to propose a suitable cut-off point for the serum albumin value to
predict which elderly individuals are qualified for long-term care insurance certification and those at
risk of death.

The Tsurugaya Project was a comprehensive geriatric assessment conducted for community-dwell-
ing elderly persons aged 70 years or older in Sendai, Japan. Of those participating, the 832 from
whom consent was obtained and who were not qualified for long-term care insurance certification
were adopted as subjects. Cut-off points on serum albumin levels were set every 0.1 g/dL from 3.5 g/
dL to 4.0 g/dL. The risk of incident certification of long-term care insurance or death (calculated by
the Cox proportional hazards model), the frequency of the subjects, the sensitivity, the specificity and
the positive predictive value of the category below each cut-off point were calculated.

During 3 years follow-up, a total of 130 subjects either became certificated for long-term care insur-
ance or died. On multivariate analyses, the risk of incident certification of long-term care insurance
or death showed significantly increase with all cut-off points. The frequencies were 1.3% at 3.5 g/dL,
9.6% at 3.8 g/dL and 29.6% at 4.0 g/dL. The sensitivities were 5.4% at 3.5 g/dL, 18.5% at 3.8 g/
dL and 45.4% at 4.0 g/dL. The specificities were 99.4% at 3.5 g/dL, 92.0% at 3.8 g/dL and 73.4%
at 4.0 g/dL. The positive predictive values were 63.6% at 3.5 g/dL, 30.0% at 3.8 g/dL and 24.0%
at 4.0 g/dL. When the serum albumin cut-off point was set to 3.8 g/dL and the highest tertile level of
the serum albumin value was used as a reference category, the sex- and age-adjusted hazard ratios
(95% confidence intervals) were 2.1 (1.1-3.9) in those with serum albumin <3.8 g/dL, 1.5
(0.9-2.5) in those with the lowest tertile level and 1.0 (0.6-1.7) in those with the middle tertile level.

Conclusion This study suggested that a serum albumin value of 3.8 g/dL is a suitable cut-off point with

regard to sensitivity, specificity and positive predictive value.
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