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Associations of nutrition status with inflammation and
the activity of daily living in the elderly
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Table 1. Physical characteristics, lifestyle habits and blood biochemical parameters in elderly men and women

men (n=270) women (n=120)
Characteristics

Means + SD Range Means + SD Range P
Age (years) 73.5+ 3.6 (70-86) 73.3+3.3 (70-84) 0.723
Body height (cm) 164+ 5 (150-177) 151+5 (138-164) 0.000 **
Body weight (kg) 60.9 + 8.0 (42.7-83.9) 52.1+17.1 (35.6-68.7) 0.000 *E
BMI (kg/m? 22.7+ 2.6 (16.3-30.3) 22.9+ 3.0 (16.5-31.9) 0.548
Systolic blood pressure (nmHg) 130+ 16 (85-177) 127 £ 16 (92-174) 0.056
Diastolic blood pressure (mnmHg) 75.6 +11.0 (43-114) 73.2+ 9.5 (53-97) 0.031 *
Hemoglobin (mg/dL) 15.0+ 1.1 (10.3-18.1) 13.8+ 0.9 (10.8-16.2) 0.000 *
Het (%) 43.7+3.1 (30.6-52.1) 40.4 £ 2.6 (35.3-47,4) 0.000 *
WBC (/pL, x10°) 5.95 + 1.23 (2.06-11.4) 5.44 + 1.22 (3.10-9.15) 0.005 o
% Neutrophil (%) 55.83+ 7.7 (30.9-78.7) 55.0 + 7.9 (38.4-75.2) 0.540
% Lymphocyte(%) 31.9+17.3 (12.1-56.8) 335+ 7.1 (13.4-51.4) 0.021 *
% Eosinophil (%) 3.65+ 2.19 0.4-12.9) 3.05+ 1.78 0.7-9.9) 0.015 *
% Basophil (%) 0.96 + 0.36 (0.2-2.2) 0.99 + 0.39 0.3-2.5) 0.638
% Monocyte (%) 5.92 + 1.28 (3.2-10.4) 5.39+ 1.14 (3.0-9.0) 0.000 *
Total protein (g/dL) 7.4+0.4 (6.2-9.2) 7.4+0.4 (6.4-8.5) 0.509
Albumin (g/dL) 45+0.3 (3.4-5.3) 4.4+0.2 (3.5-5.0) 0.588
AJ/G ratio 1.54 + 0.22 0.8-2.1) 1.52 + 0.22 0.7-2.2) 0.306
BUN (mg/dL) 16.8 + 4.0 (8.7-36.2) 15.8+ 3.1 (9.6-24.5) 0.048 *
Creatinine (mg/dL) 0.91+0.24 (0.5-2.9) 0.65+0.11 0.4-1.1) 0.000 ok
UA (mg/dL) 5.95+ 1.23 (1.1-9.3) 4.91+0.93 (3.1-7.0) 0.000 *k
BUN/creatinine ratio 18.9+ 4.0 (11-35) 25.0 £ 6.6 (14-55) 0.048 *
eGFR (mL/min/1.73m?) 68.6 + 14.6 (18.0-120) 97.2+19.0  (55.7-157.7) 0.000 *
Total-cholesterol (mg/dL) 210 £ 31 (133-309) 228 + 32 (163-335) 0.000 *
LDL-cholesterol (mg/dL) 128 + 27 (63-232) 139 + 29 (63-232) 0.002 *
HDL-cholesterol (mg/dL) 60.1+10.1 (27-114) 69.1+18.1 (28-127) 0.000 *
Triacylglycerol (mg/dL) 113 + 60 (36-505) 106 + 50 (33-293) 0.390
AST (U/L) 25.1+9.3 (11-83) 24.7+11.6 (14-108) 0.352
ALT (U/L) 22.5 +12.2 (9-93) 20.3 + 15.3 (6-124) 0.004 *
ALP (U/L) 230 + 67 (62-565) 260 + 84 (95-576) 0.001 i
g-GTP (U/L) 38.3 +26.9 (3-183) 26.8 + 28.2 (7-261) 0.000 *k
HbAle (%) 5.5+ 0.6 (4.2-8.5) 5.4+ 0.6 (4.4-8.5) 0.221
Fasting plasma glucose (mg/dL) 103 + 16 (74-181) 100 + 18 (73-210) 0.014 *
CRP (mg/dl) 0.22 + 0.57 (0.01-8.42) 0.14 +0.13 (0.03-1.01) 0.194
TNF-a (pg/mL) 1.15+ 1.03 (0.44-10.5) 0.95 + 0.48 (0.48-4.01) 0.030 *
Smoking (Brinkman index) 224 + 413 (0-3000) 2.8+25.9 (0-280) 0.000 *
Physical activity (times/wk) 3.70 + 2.69 -7 2.81 +2.70 -7 0.003 wk
Alcohol intake (g/d) 21.7+29.1 (0-106) 2.4+ 7.3 (0-54) 0.000 *k
Energy intake (kcal/d) 1823 + 510 (355-4177) 1407 + 342 (736-2667) 0.000 *

Abbreviations: BMI, body mass index; Het, hematocrit; WBC, white blood cell; A/G ratio, albumin - globulin ratio;
BUN, blood urea nitrogen; UA, uric acid; eGFR, estimated glomerular filtration rate; LDL cholesterol , low density
lipoprotein cholesterol; HDL-cholesterol, high density lipoprotein-cholesterol; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; ALP, alkaline phosphatase; y-GTP, y-glutamyltranspeptidase; HbAlc, hemoglobinAlc;
CRP, C-reactive protein; TNFa, tumor necrosis factor a.

The p-values were calculated using Mann-Whitney's U test (*p<0.05, **p<0.01).
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Table 2. Correlations between characteristics and TNF-a for elderly men

Groups by TNF-a ngfferﬁliir:)'i Low Middle High p for
range (pg/mL) Coefficient <0.783 0.786-1.002 1.007= trend

TNF-a (pg/mL) 0.66 + 0.09 0.89 + 0.06 1.77 + 1.50
n 270 79 92 99
Age (years) 0.128 * 73.1+ 3.7 73.6 + 3.3 73.8+ 3.8 0.157
BMI (kg/m®) 0.101 22.4+2.7 22.6 2.6 23.1+2.6 0.269
Systolic blood pressure (mmHg) 0.117 127 + 16 131+ 17 130 + 14 0.250
Diastolic blood pressure (mmHg) 0.064 74.9+ 9.6 75.6 = 11.6 74.7+10.7  0.832
Hemoglobin (mg/dL) -0.072 15.1+ 1.2 14.9+ 1.1 15.0+ 1.1 0.340
WBC (/uL, x10?) 0.170 ** 548+ 1.27a 6.10+1.55b 6.07+1.57b 0.007
% monocyte(%) 0.129 * 5.68 + 1.22 5.84+1.15 6.19+1.39  0.048
Albumin (g/dL) -0.099 4.49 + 0.23 4.46 +0.27 4.41+0.28 0.120
A/G ratio -0.210 ** 1.60+0.21a 1.55+0.23ab  1.49+0.20b 0.004
Creatinine (mg/dL) 0.145 * 0.87 £ 0.16 0.91+0.25 0.94+0.27  0.132
UA (mg/dL) 0.188 ** 5.65 + 1.06 a 598+ 1.11ab  6.17+1.41b 0.013
eGFR (mL/min/1.73m) -0.154 ** 71.4 £ 13.9 68.1+12.7 66.9+16.4  0.102
LDL-cholesterol (mg/dL) -0.025 130 = 28 127 £ 27 128 £ 27 0.758
HDL-cholesterol (mg/dL) -0.146 * 64.2 +19.3 58.4 +15.6 58.5+19.4  0.079
Triacylglycerol (mg/dL) 0.164 ** 95+ 42 a 118+ 66 b 122+64 b 0.005
ALT (U/L) 0.032 21.5+ 7.8 21.5+12.6 24.3+14.3  0.195
y-GTP (U/L) 0.080 32.5 + 16.6 39.2 £ 27.5 41.9+32.1  0.265
Fasting plasma glucose (mg/dL) -0.039 105 £ 17 101+ 13 102 + 18 0.489
CRP (mg/dL) 0.142 * 0.17 + 0.25 0.27 + 0.88 0.22+0.33  0.089
Smoking (Brinkman index) 0.025 163 + 303 239 + 396 260 + 495 0.363
Alcohol intake (g/d) 0.026 16.5+ 18.6 19.8 + 26.6 27.6+36.4  0.504
Energy intake (kcal/d) -0.024 1840 + 514 1802 + 548 1829 + 473 0.750

Data are expressed as mean + SD.

p-values for trends were calculated using Kruskal-Wallis test among the three groups by the TNF-a.
a,b,c: Values not sharing common letters denote signifficant differences among tertiles by steel-dwass test.

Speaman's Correlation Coefficients (* p<0.05, ** p<0.01)
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Table 3. Correlations between characteristics and TNF-a for elderly women

Groups by TNF-a ggffiigz Low Middle High p for
range (pg/mL) Coofficient <0.783 0.786-1.002 1.007= trend
TNF-a (pg/mL) 0.66 + 0.09 0.91 + 0.06 1.49 + 0.68
n 120 51 38 31
Age (years) 0.201 * 72.8+3.5 73.5+ 3.1 73.9+ 3.3 0.140
BMI (kg/m? 0.006 23.0+2.9 23.3+3.2 22.4+ 3.1 0.651
Systolic blood pressure (mmHg) -0.102 128 £ 15 126 + 15 125 + 18 0.413
Diastolic blood pressure (mnmHg) -0.057 73.5+ 9.3 74.0+9.4 71.8+10.0 0.644
Hemoglobin (mg/dL) -0.154 13.9+ 0.8 13.9+ 0.9 13.5+ 1.0 0.199
WBC (/uL, x10°) 0.117 5.21+1.18 5.57+1.25 5.67 + 1.23 0.184
% monocyte(%) 0.160 5.25 + 1.03 5.39+ 1.11 5.61 + 1.32 0.337
Albumin (g/dL) -0.255 ** 4.47+0.23a 4.45+0.22 ab 4.34+0.24b 0.050
A/G ratio -0.137 1.54 + 0.22 1.53 +0.19 1.46 + 0.25 0.458
Creatinine (mg/dL) 0.026 0.64 +0.10 0.66 + 0.10 0.65 + 0.14 0.592
UA (mg/dL) 0.057 4.82 +0.92 4.90 + 0.88 5.07 + 1.01 0.496
eGFR (mL/min/1.73m) -0.034 97.5+ 17.0 94.6 +17.1 100.1£23.8  0.501
LDL-cholesterol (mg/dL) -0.018 139 + 31 135 + 23 142 + 30 0.705
HDL-cholesterol (mg/dL) -0.268 ** 73.8+18.5a 69.2 £ 16.9 ab 61.4+16.7b 0.006
Triacylglycerol (mg/dL) 0.312 ** 89+32 a 111+58 ab 127+55 b 0.002
ALT (U/L) -0.101 18.7+ 7.2 25.5 + 24.8 16.7 £ 6.0 0.089
y-GTP (U/L) 0.035 24.8 +23.0 30.9 +41.2 24.9+11.8 0.763
Fasting plasma glucose (mg/dL) -0.101 101 + 17 102 £ 24 95+ 6 0.537
CRP (mg/dL) 0.205 * 0.13+0.12 0.13 + 0.06 0.18 +0.20 0.138
Smoking (Brinkman index) 0.031 0.39 + 2.80 1.05 + 6.49 9.03 + 50.3 0.929
Alcohol intake (g/d) -0.248 ** 2.47+6.11 2.30 + 6.74 2.34+9.73 0.109
Energy intake (kcal/d) -0.008 1438 = 366 1311 + 310 1475 + 323 0.158

Data are expressed as mean + SD.

p-values for trends were calculated using Kruskal-Wallis test among the three groups by the TNF-a.

a,b,ct Values not sharing common letters denote signifficant differences among tertiles by steel-dwass test.

Speaman's Correlation Coefficients (* p<0.05, ** p<0.01)
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Table 4. Multiple Linear regression analyses of parameters associated with plasma TNF-a

levels
men women
\E{;jggiz: Explanatory variables n=270 n=120
B p B o
In (TNF-o)"  Age (years) 0.145 0.019*  0.053 0.582
BMI (kg/m) 0.080 0.228 -0.189 0.035 *
Diastolic blood pressure (mmHg) 0.087 0.150 0.011 0.901
WBC (/uL, x10?) 0.074 0.274 0.075 0.420
% monocyte (%) 0.136 0.026 *  0.145 0.115
Albumin (g/dL) -0.066 0.316 -0.166 0.070
Creatinine (mg/dL) 0.059 0.355 -0.162 0.085
UA (mg/dL) 0.087 0.171 -0.001 0.989
LDL-cholesterol (mg/dL) -0.049 0.431 -0.181 0.065
HDL-cholesterol (mg/dL) 0.089 0.229 -0.214 0.039 *
In Triacylglycerol (mg/dL)’ 0.168 0.019*  0.177 0.098
Fasting plasma glucose (mg/dL) -0.009 0.886 -0.115 0.204
In CRP (mg/dL)’ 0.081 0.210 0.219 0.019 *

! Natural logalithm(In) transformation.

* p<0.05

Abbreviations: TNFaq, tumor necrosis factor a; BMI, body mass index; WBC, white blood
cell; UA, uric acid; LDL-cholesterol, low density lipoprotein-cholesterol; HDL - cholesterol,
high density lipoprotein-cholesterol; CRP, C-reactive protein
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£

AAFZEL D . BARANDOEESMBF BV T, M5 TNF-o 3£ O _EFIX5EIRRE
EBET L ENELMNE 2o, BEROEFIZEBWT, 14 TNF-a 2E 0 AT
i, ME R PEARE,. A% CRPE & IEOMBE A R L, i HDL =2 L 27 v —/)b
& BOMBEZ R Lz, ZORERIE, MEE INF-a BEIXEHRE CILEm<, £, &
fndr O TIL, M4 TNF-a &1L, 4E CRP ECil G HIEAEE, i HDL =
VAT —/VE, Mgk L AT o —/ U iEs EEd 5 (17,18] LW ) efThst s —
F]LTW5D, IMiE TNF-a % L imfE CRP & OB#EM L, TNFa 281 v % —1A
F2-6 (IL-6) ° CRP ®EAILFTFHTDHZ LIZX - T, KNIZET D EMED R
RESIEEITEVWIGE (7,8] ZXFFLTWD,

TNF-a l3EIC~7 a7 7 — Ik EASND A S IA > Th D <
Z OO S HFEAE SN D, TNF-a 1L, LR & RIS, BRI IC BV T
LA AV AEREIGIL, Uk T 2 ) VIR EER TS (19), Wi
REIATLAEG > AU P> CHARBNEMN TR Z 2 RIEIT, A > A Y URGiEL R
L. ZOfEFRE LT, MiETFHEIEWEO EHClyE HDL =2 L 27 12— /UEOK T 72
EOMIGIREORENEND (19), RFFROXSRE LT 5 M TNF-o EIL, 1
R E O EFofiE HDL 2 L 2T 0 — UEDIK T LBE#E L TW=n T, BA
NGB IZ BT, M TNF-o JBEED FRIEA v 2 U UHETE L BT 5 2 &
HEZR X5, BLBRIEWZ &0, A CIE B L o BMI OVEHEIX, ZZEi,
22.7 kg/nf & 22.9kg/ni TH Y . BiEIZI W TIE BMI & M4E TNF-a 35 o [ B
PEDFRO BT, ZHEIZEB WL BMI & i TNF-a J8 2 12 IZ A OBEMENTES Hil
TWb, Zdx, RIS O 720 BAR N &S 28T 5 ME TNF-a 2 0
BRI BERE S B ORT-A B o TV B ATREMEDS RIR S D, 72 & 2 E RIEIT,
Kl @ bn O] CIEIEE & RSER & W ORFIZEERN B 5000 Lt fENIZ
JATHFZE ClE, 85 Ll Lo @l oM 1L, M4 CRP fEIX iR L A7 a—/1
fii. LDL-2L 25 a—/Lffi, HDL-a2 L 25 2 — LEoWFin & b EOMERH 5 =
ERHAEEN TS (20],

AR OWFFETIX, MAE TNF-a L, MiGR\BRERL X OME 2 L7 F=EE E
(ZBSE# L, eGFR fH & AIZBIHE L T\ ey, Z ORI IR BEIC o 72, 35
RN D TH R OAEME 2 x5 & LR ik, g JRERE o _LF13 IL-6, 1 TNF-a
JEE AT CRPED R & EORHMENH 5 Z L BAHE SN T3 (21), Yeo B,
2 HUHE PRI FBE 238 1T 2 I TNF-a 2 EE 35 KX O AE CRPED |5 & eGFREDK T
& OBBE Z R L, fE TNF-a 255 X OUsE CRP (0 S 1382 B S O FIE I
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HLTENENWMNS. LT A RFThDZ L aRLTE (22), AMFZE TR, MmiE

TNF-a #2E & MG RIBRIER X OMIE 27 V7 F = Al & ORGEME DR S SIS 2
IV, TIUTBMIT LR, T a— L BEREN SN D 2T X BRI
TLTWHAENEZW =D EEZBND,

AWFFETIE, MHE TNF-a RO EFIT, AMEREES KOS L IE DB 7
B, THEIZB W TIRIME T V7 I Ui s, BRI TET v 7 I v/ ra 7 ) Ukt
EROBEMER A BT, EELEREBF IO T, AMEREIIE TR L BEET 5
ZENWMEINTWDS (23,24), F7o, AMEEE IL-6 1%, K, TR2bb7 LA
JVIRIRRE (frailty) EBIEL TWHEWHIHELH D (25), 65 Ll EOIEE R lng
IZBW T, mE CRPIED EH&, LA NVEBEEL TS Z EDRHEINTND
(26]), BMEROHTIL, FriThF ek s HEREOBEMA 7 LAV LR L TWD 2
EVREINTND (27), 7 LA ME, &l TIEH RERECREERE DI T, /i
FE. B0 Y A7 b A Y. BRI L SRS HIERRETH Y . Z OHERIC
FEEOEMERENEES L TWHEBEZ LN TS (28], ABFETIL, M TNF-a
WL MIET V7 I EE ORI ORI, T ORERIT, Rk L
1&MERIED M ST 28, FHIEAIZIIET VT 2 MEDIK T2 H7253 (29) & W) iGiz
XFFLTWD, 2z, @miEIZBIT 54 TNF-a BE O EFIX, RIEOHETE
ALTERY, AMEREOEME & B2, ZLANVDOERD Y 27 DFMICAMTH S
AIREMENNE 2 BTz, AP TIE, M TNF-a J2E1X. BMI Ry 7 /L7 I ED
LR BOBIE LB # T 5 Z L 2O MM o728, 2 OBEM IR, Btk &«
PEOF LS BO LN LITERTRETH D, ZOMRIL. BARANORT 25T
Mk EEE L, BT LD b RIEEZ N LIZBTEN KR EOER Y X7 B3E <,
T LA IVOARFEIZIE D oW 2 & BRI LT D, I E TNF-a 25 < i 4 CRP B3,
R E ICB T DR T, MERDBI O LA VOHREEZ PRI 10046 A8
PERIEFRIE & 72 I OWTIE, SROMERLETH D,

AL OXRF L, BoOBEBTREZEZ%2 L7z 390 4 DIETEEIE Th b,
Fhz, KFFROFEMRIL, EEEEE OP THREBICIT 20L& < |
FEOBEmWEMIZEBIT /R EARINDD, ZD LD RIEFRREESIE ThHho>Th,
MAE TNF-a R & RIE, A AV ARFUMEIRSRE OFRIE & OMICEIEMEDTRD 5
Nl eid, AT REZ B2 6N 5,

UUED L 91T, RO/ RIT. BARANGEBE TIEELZOWTIIZE N TE, 1N
$E TNF- o fED EFIFIRIECA VAU R LBHEL TRV | FrcktEminEcs
WTIE, M8E TNF- o 5O ERFRRE EBET 2 2 LA RIB ST,
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2K

RIEIL, INERIZ & b 72 D IBMER R H R RRIK NI BB e B & 7= 37 2 & AR
SNTWD, TRNETHANEREDEMEZ NG E L TRIE~Y—I —OZ Y2 MRE L
TEMFTRILZ D, 72T NEhnd 238 & U CRIE & B9 2 EH 2 it L7z ix
FEAERD, BT 2RI LI LIFHWO N ARIE~Y— I — O T, FHE
%ﬁ%a@wwwm;imvﬁm77~9w%%$éhwfy&~m4%y%Uh®
2 C-FUSMES 378 (CRP) DTS5 LI . ERIZEBT 5 EMEDK
ERRA S X2 & &6:&%'(15$A@E #% (23T L TNF-
a L BMI, 77 X U, =R X —EBEER CREREBICEEL B TR
& OBENE & R Lz,

LR EZZZ L2 10 1% 5 86 £ T (CE¥JFH 73.5 %) DO PB4 390 4 % x4
&L/ﬁﬁﬁ AT o 7o MLHE TNF- o YL & BRIRIR A 72 b ONTAETE EEER & D
EPEZ AT~ 2 ONENAHBRBCCE R 04T IS K o THRET L7z, s 12k
WU, MHE INF- o JREE IR, e, BmERE, HLEREL, Mm% CRPfE, mik~s L7 F=
B, M REAE IS X OIS YRR IAE & EOBEMEE R L, TAT I/ T a T
V. eGFR B X OMTE HDL-=2 L AT v — ) UfH & A DOBIEM 2R Lz, iEEindc
BUWNTIE, M INF- o J2EE X, 4, M CRP 38 X OV TP s A & 1E o BN
ZorL, MIET VT I AfEd K ONIE HDL-= U AT v — Ul & A DOBIEMEZ R LTz,
A OFEFIT. BARNEEE TIZELOWTHIZE N TS, E INF- o J2EO 5
FRIERA A UARGIWELBEE L TR Y | FrickMEmmdE I8\ Tk, mfE TNF-

a RO FAIHMERE L BET 5 2 & DNRIB S LT,
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25

ZAEE i E O ATEMHEREEZFDL, AHORN R ENREER TRFEDK T, £
7o, EE RO T BB ORBMNC I DB OVARAZ SR L ARSI IRRED BB
B 5 [(30), FAREERITAEIR TIC X 5 EYOBIR OIRIEIE 72 & Eilnd O T4
EEAASEDLZENMLATND [31), mlnE OFBHEIXH[ROET I EOERAR
ORI EBL L (32, FRAVE O EER & IR E RO BIGR A i ST
NTW5 (33), IrifRbrfiag ClXE M mind okt L, ZWEBEIC L5887 -
TRV AY N —EANREBIND L HIZRY, FEIRO TR L OENEREDO TS
EUGED T D DEBID SRR 7 T OBEBEMEI R D BTV D, IR I 1T D2
NHEEEE T DY AT BIOREAT U —= 0 FHUETIL, BMIL, RERDFE,
BTV T I UE, BERE, B0 L IIRE OREBMKE, HEOAEER 7 ) —=
VR L LIRREDOMERIEDN & 5 mlnd 2 L, REFHEZIT>TW5H, Ll
RNG . BEAHEERE BT, REIREOS T N E SRR AIE S v 0 B H AT
HNLEEZE DI B L B2 TOLNINT LHBBNIZ2 o TRV, 85 3Ll E D
HE IR T B RFIRREDIR T & #EE & OBE 2 AT L 72921 E N4 & 34
RO, FRIZFR— OB FEEZRUE L TV O RBBRER O EN#E ST 2 xR e LT, K
FARIBOIRT & il & DB 2 fiffT L 72 AF5EIIE & A B0,

Z 2 CAMISE T, MBI AET 5 61 %D 106 s E T CEXFn 86. 7+
6.2 %) OFESFEENE 1,823 £ & Kkt5 L L, RFIRREDFHM % Bouillanne HIZ L -
TG SN EEE R IEMIERE (Geriatric Nutritional Risk Index ; GNRI)  [(34)
ZHWTER L, KEBREBOKT & MK L PRETEE. REESERE O HFHAELH
SR L. BREFEORE & OREME A R LTz,
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DIRES

1) X5RHE

N EFREAR =LA L, EMREZEZZZ LTS 615 106 %
FTCOARNOENHERGMED S L, T—XIIKERH DO, L OIRFER/NMTE
7 L7 F = (BUN/Cre) 7825 2 H7-OB/KOAREMENRH D (3) & DER
WE B 446 44, M 1,377 4. BE 1,828 4 E %G L Lz, FIRFHANIEREIZ &
AT, BRI EMREZ AR TN, AR IS R BT DRE T
TRV A NEBO—BRE L TEMIN, & OIZREEMMNFEE GNRI 12 L 5 %%
FHMIZ DWW TR, ~L Y RN A BT L, T YIRASHE MBI EAZ B S 0K %
5 C5Eh LT,

2) HIEEH
HRFTMHOMEMEIC L > TH R, KENNEI N/, BMI I3MFH (kg) %
HE (m) OZFTHFLTCEMLE, RIMHEE & LT, ME ST EH, BF
NIE, MIET T XA, MERFBERE, MIGRRE, G2 L7 F=E, oI
ERa L 27 o — ) UE, i HDL = L 25 1 —/U#, ifijE LDL = L 25 1 — L{#,
Mg PPN E, MEFESE~—— (v -GTP BLOT AT XTI/ F T~
A7 x7—E [(AST), 77=v7 /7 h7 A7 =7 —F (ALT)). IFEE, i@
~EZ by Ale (HbAle) EEZMNE L7z, 728, M+ HbAlc i H AFERE 2
(JDS) ICX 2 FETH LN ML EFEEEICERT 5720, “IDS jE7 7 % 0.4
W=t N LT DR Uiz, REREBOFNAZ R Z AN FEEE GNRI (Geriatric
Nutritional Risk Index ; GNRI) . H = (GNRI=14.89 X Albumin(g/dL) +41.7 X (K& 1%
H(RE (IBW) ; 7272 L, KHE > IBW ORI, (K& IBW =1) %M\ 7z, GNRIIZ
FSNWT, x5 % (5% Y 2772 L) (GNRI99 LA L), MRS Y 27 %Y | (GNRI
92-98), [HEEESRFEY X7 HV | (GNRI 82-91), [HEH#EIY A7 HV | (GNRI 82
K)o L, BLRNREIRE DAL 21T > 72, GNRI Z W THRB AL R & 7
CIMIRAALF IR AT L OBIEMEZ R FTL . EHIT, GNRI & B3 - EAFIRAE X 55| 38
HVE S O B H AR BNLE, BIORFOIELOBURERFILT,

3) uAHRAT
XBRE ORI L O LT — Z 13 E AR R T Lz, GNRI R HEEY
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TSN TR R TR A 3 LR R AAE 25 QN TR R 1 LD BsE# X, Speaman DJIENT
FHBARE A - T adT o7, 28D 1IEHMEIE Shapiro-Wilk O IEM PO B2 L0
AL, B O ZE T Kruskal-Wallis #E 4 Az, 3T 2 FEM DO ZE1T Steel-Dwass
DL BB LV 2T 272, T X TOMEHEITIZ= 7 B AHE 2007 (Rt
SRHY—E, HL, BAR) ZHOTITWO, fERE 5% Kl & #a I A= & L,
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RES

P =i 1,823 4 OXIGE O S RFHANE, 3 X ORI PR A ORI %
Table 5 (27~ L7z, 61525 106 i F TOXGH O FhniL, Bk 85.9 (£3.6)
k. ZME86.9 (£5.9) WmThH-oT,

GNRI Z# W CRBEIRREZFMBI L2 2 A, [REOV 27721 X, BT
33.6%. ZMETIL33.8% Thole, MBREREY X7 HY | X, FMHETIT39.5%., &
PETIX 40.7% TH Y THFEEREY X7 50 11X, BYETIE 21.5%, M TIiX 21.3%,
[EEREY A7 HD | 1L, BETIE6.0%, ZMETIZ4.2% ThoTo, TREEREY
2750 |, WEEREV R HY |, [HEREVAIEDLY ) 2H5bE HERE
U227 F &, BYETIL67.0%., ZMETIL66.2% Th-7- (Table 6),

GNRI i & S REFHANE, 3 & QUi A bR A e E & O AHBI % Spearman DA AH
B AN TRHF L 2 A, BB\ TiE, GNRIEIZ, A%, BMI, i~
BB E A, MIERE X7 EE, MIET VT I E, EREBE, miEm=a L
T r—/ Ui, i LDL-= L A7 o —/ Ui, i s E, AST. ALT 4 X O+
~NEZu B Alc il EOMEIZ /R L, Fink LOTH#EE L IZTEOMEBEZ R LTz
(Table 7). ZMEIZEHWTIX, GNRIfHEIX, A, BMI, fLf~F7 o A6, fLiF
WH 7 BE, MG T VT X AE, MIGIRFERE, M7 V7 F =l MiGK
B, ISR 2 L A7 o — Ul iy LDL-2 L A7 o — Ll iy PRSI E . AST,
ALT, v-GTP BL UL ~F 7 v Alefli & IEOMBEZ R L, Fink L O #fE
EITE D%~ L7z (Table 8),

GNRIfE & /it (EE 1, 2, N1 5 5) LOBRICOVWTHFILIZE =
5. Blel BICHHEEN ENDICoN T GNRIEMNME T Lz, BECE TR, BX
BLV 1 OTNV—T TR NEE 4 O 7N —7 T GNRI N EEIZIE T L
(Table 9), ZMEICBWTIX, EXELL 1O V—FIl, N#EE2 DTV —
7Tl GNRI A REICIE T L7z (Table 10), Efats#E (Bt 44, &Mt 13 4)
Rz S R AT RE OV T, RBAES IS OB E (B3, 25
IV) ZLICGNRI 2B L TAILE 2 A, Bl bICRAE RIS OEEH N EN T
MBHIZHOT GNRIMEZME T L, RBEVE SIS OATEH L E2 Ma, Db, IVO 7L
—7 D GNRI X, VAR LDITN—TFLH_THEIET LTV (Tables 11,
12), — AL C 2 U LOoRFORELREM L T B 184, kMt 434 %
P&, H-RBREZIERME L TV A HREICHOW T, GNRIEE BEFEOERE (Fa, —
ORA A, W3R, V7 MR, BRER) LoBREMRSILIEE Z A, B8 - e FHRE
OAE T ORI RIS LI BHEIEDZEICE - T, GNRI EAME T3 2 [ 3580 5
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Nnic, Bl b1, —A KA L LT=BFHEORMEZZIT TWD T )—7"TT T,
RO TREFEDORMEEZZ T TNE I L—F L H_T AEIZGNRIENMET LT
7= (Tables 13, 14).
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Table 5. Physical characteristics and blood biochemical parameters of the subjects
residing in nursing care facilities

men women
(n=446) (n=1,377)

Characteristics

Means + SD Range Means + SD Range
Age (years) 85.9 +3.6 (61-106) 86.9+5.9 (64-106)
Nursing care level 2.4+1.4 (0.375-5) 2.2+1.4 (0.375-5)
Body height (cm) 160+ 8 (130-180) 148+ 7 (123-179)
Body weight (kg) 53.9+9.1 (30.0-83.3) 471+9.0 (24.7-89.2)
BMI (kg/m?) 21.2+3.3 (12.2-29.9) 21.4+3.7 (10.2-39.1)
Hemoglobin (mg/dL) 12.4+ 1.7 (5.7-17.4) 121+14  (6.2-16.4)
Total protein (g/dL) 6.8+0.5 (3.8-8.7) 6.8+0.5 (5.0-9.1)
Albumin (g/dL) 3.8+0.3 (1.7-4.7) 3.9+0.3 (2.4-5.1)
BUN (mg/dL) 17.7+ 7.5 (6.0-68.0) 16.3+6.7  (5.0-76.0)
Creatinine (mg/dL) 1.96+0.58  (0.29-6.33) 0.86+0.42 (0.34-8.85)
UA (mg/dL) 5.70 + 1.54 (0.8-11.9) 525+ 1.44 (1.7-12.7)
Total-cholesterol (mg/dL) 180 + 38 (87-333) 195+ 36 (89-364)
LDL-cholesterol (mg/dL) 106 + 32 (32-235) 113+ 30 (33-238)
HDL-cholesterol (mg/dL) 51.6+ 14.5 (22-101) 58.4+15.8  (18-146)
Triacylglycerol (mg/dL) 121 + 62 (36-431) 130 + 64 (30-645)
AST (U/L) 22.0+ 8.5 (6-99) 22.9+9.93  (9-130)
ALT (U/L) 17.3 £9.7 (4-80) 16.0+10.3 (3-99)
y -GTP (U/L) 25.9+ 26.5 (5-327) 24.5+ 26.4 (6-388)
HbAlc (%) 5.6+0.6 (4.4-8.7) 56+0.6  (4.1-10.7)
Fasting plasma glucose (mg/c 125+ 38 (49-339) 123+ 39 (57-360)
GNRI 94.9+175 (64-109) 95.6+6.8  (63-118)

Abbreviations: BMI, body mass index; BUN, blood urea nitrogen; UA, uric acid; LDL
cholesterol , low density lipoprotein cholesterol; HDL-cholesterol, high density

lipoprotein-cholesterol; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; ALP, alkaline phosphatase; y-GTP, y-glutamyltranspeptidase;
HbA1lc, hemoglobinAlc; GNRI, Geriatric Nutritional Risk Index
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Table 6. Classification of subjects according to mulnutrition risk calculated

using Geriatric Nutritional Risk Index (GNRI)

GNRI Total (%) men (%) women (%)
range
n 1,823 446 1,377
no risk ~98 612 336 147 33.0 465 33.8
. <
low risk 92to = 98 736 404 176 395 560 40.7
moderate risk 82to < 92 389 91.3 96 215 293 21.3
high risk < 82 86 4.7 27 6.0 59 4.2

GNRI=[14.89 x albumin (g/dL) ]+ 41.7 xBW/ IBW* ]

»IBW=ideal body weight
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Table 7. Correlations between GNRI and health-related parameters in elderly men in nursing care facilities

Groups by GNRI ggf;?;ii no risk low risk mo;iizf{ate high risk p for
range Coefficient >98 92 to = 98 82 to < 92 < 82 trend
GNRI 101.7+2.6 95.0 + 1.7 87.5+2.9 77.0+5.1
n 446 147 176 96 27
Age (years) -0.255 **  84.1+7.5 86.8+6.2 87.7+17.4 86.4+ 6.1 0.000
Nursing care level -0.301 ** 1.8+1.2 23+14 2.5+ 1.5 3.4+1.4 0.000
Body height (cm) -0.092 158.4+ 8.7 159.7+8.1 1609+7.6  162.7+6.7 0.038
Body weight (kg) 0.577 **  58.7+17.7 54.4+ 8.2 47.8+7.0 42.6+6.2 0.000
BMI (kg/m?) 0.705 **  23.3+2.3 21.3+2.7 18.4+2.1 16.1+ 2.2 0.000
Hemoglobin (mg/dL) 0.446 ** 132+1.5 122+1.5 11615 111+ 1.4 0.000
Total-protein(g/dL) 0.483 **  7.04%0.42 6.76+0.44  6.62+048  6.35+£0.68  0.000
Albumin (g/dL) 0.814 **  409+0.18 3.80+0.21  359+0.28  3.16+0.39  0.000
BUN (mg/dL) -0.036 16.7+ 5.4 183+ 7.5 18.8+9.1 18.0+ 13.2 0.100
Creatinine (mg/dL) 0.025 0.98 +0.28 1.15+0.74 1.08+ 0.53 1.08 + 1.01 0.008
UA (mg/dL) 0.161 ** 598+1.43 552+ 1.42  5.54+1.56 5.34+2.35  0.006
Total-cholesterol (mg/dL)  0.297 ** 190+ 35 180 + 36 169 + 38 157 + 42 0.000
LDL-cholesterol (mg/dL)  0.303 ** 115+ 31 105 + 31 96 + 31 87 + 33 0.000
HDL-cholesterol (mg/dL) -0.069 50.3+14.6 52.6+15.5 52.4+13.3 51.3+11.9 0.531
Triacylglycerol (mg/dL)  0.349 ** 142+ 74 117+53 97 + 37 83+ 37 0.000
AST (U/L) 0.151 ** 22.8+8.6 21.8+7.4 21.4+10.1 19.7+6.2 0.014
ALT (U/L) 0.219 **  18.7+9.3 17.2+9.7 15.8+10.5  132+7.9 0.000
y-GTP (U/L) 0.091 26.4+27.3 23.8+13.9 29.5+ 39.0 21.1+124 0.327
HbAlc (%) 0.153 ** 57+0.6 5.6+0.6 5.5+ 0.6 5.4+0.7 0.008
Fasting plasma glucose
(mg/dL) -0.030 125+ 41 126+ 38 122 + 30 128+ 39 0.489

Data are expressed as means = SD.

p-values for trends were calculated using Kruskal-Wallis test among the four groups by the GNRI.
Speaman's Correlation Coefficients (* p<0.05, ** p<0.01)
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Table 8. Correlations between GNRI and health-related parameters in elderly women in nursing care

facilities

Groups by GNRI gffraegz?;i no risk low risk moI(‘iies-‘rl'{ate high risk p for

range Coofficient >98 92 to = 98 82 to < 92 < 82 trend

GNRI 1017428  95.0+16  881£28  782+36
n 1,377 573 452 203 59
Age (years) 017544 g57159 87356  883+61  882+59  0.000
Nursing care level 0354 7419 23+14 2.7+ 15 35+1.3  0.000
Body height (cm) 0.028 1485+7.1  1481+72  147.7+7.6  1487+70 0.454
Body weight (kg) 0644 v 5o5177 466473 39.9+6.2 352+49  0.000
BMI (kg/m? 0.692.4c 938199 212 +30 183 25  159+18  0.000
Hemoglobin (mg/dL) 08534 196+13  121+14 11515 10913  0.000
Total-protein(g/dL) 03844 701+038 678042  6.67+050 651068 0.000
Albumin (g/dL) 0.762 4 408+020 381+021  3.64£027 325+025 0.000
BUN (mg/dL) 0.080 «x  165+62 15.9+ 6.0 16.4+7.8 15.6£9.7  0.009
Creatinine (mg/dL) 01474 0891043  084£037  0.85:£045  0.82+055 0.000
UA (mg/dL) 0136 4+ 5394137 5.27+ 1.35 5.03+ 1.61 4.89+1.67 0.000
Total-cholesterol (mg/dL) 0161 4+ 901135 193+ 35 191+ 38 17831 0.000
LDL-cholesterol (mg/dL) 0.115 s 116 + 31 111+ 29 110 + 30 103+27  0.000
HDL-cholesterol (mg/dL) 0.008 584+154 583160  59.7+168  534+122 0.057
Triacylglycerol (mg/dL) 03084x 14879 124456 111+ 52 97+40  0.000
AST (U/L) 0.9« 997:82  228+96  23.6+125 2294128 0.099
ALT (U/L) 0172 w5 16.5:8.9 157498  158+128  151+122 0.000
y-GTP (U/L) 01184 9431917 92514293 2354266  27.1+409 0.002
HbALe (%) 0.195 **  57+0.6 5.6+ 0.6 5.5+ 0.6 52+05  0.000
Pasting plasma glucose -0.018 124 + 40 120 + 39 125+ 36 12640  0.077

(mg/dL)

Data are expressed as means + SD.
p-values for trends were calculated using Kruskal-Wallis test among the four groups by the GNRI.

Speaman's Correlation Coefficients (* p<0.05, ** p<0.01)
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