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1. X5#E

B AL G T S RS - XA SR A 705K
il (GERC64E 3 A1 AR R) OB 4 H2,925A
(B 1,210, &tk 1,714 0) 1S, @R s
WRERHI [F7- = 0 FREZ ] ORIz EEL,
SRS 7 IS TR-E 0 PR ] #EkL 7o
CDObH, WHZOZLHEITI8A (B 4344, &
M 524 ) T, 2NEIE32.8% Th - 7,
2T, &, (K#E, BRERE, SKEE, BT
BE, S Ofm, FRAEERE, HABsE, Mk, Mk
IR, VIR R 55 2 5T L 72,

2. #FAEEEB
AWFFECHAEL/ZEHEE, )7 v 7r— ik ¥
FERDL, BRI, BEARE Obzedh, BHERIE, 28
Ao, BFREOR), (MR : MiER=a L AT —)b
fiE, MiEF7)V7 I V/HE, &EECKIEEER
(CRP), Alanine aminotransferase (ALT), Aspartate
aminotransferase (AST), Gamma-glutamyl transpep-
tidase (y-GTP), (3)Z DAl : Body Mass
(BMI), S Offm, RABKEE, H{AHRE,
FETGIRIE D RFIRIL T H %6

MIERE T VAT —) U, SR ERECIN sk
2 HREZEERIMLL /2 MR E %, BAaty— -
I TVICEFEL, BERIEIC & - THIEL 72, I
TIIVT I VE, EREE CRP, FFEERE (ALT - AST -
y-GTP) L FFRIC, BFFERILIC X 5 MR (4 % [
REICEFEL, MB7IVT I VEE T LYV
V=7 U —vik (BCGHE) IZk- T, BEKE
CRP 3T 7 v 7 ARBHEIEIC L - T, HFEER
JSCC AL RHIEIZ & » THIE L 72,

2> OfA[AL, Geriatric depression Scale (GDS) T
FEAM 2 4T - 721, 52 0B BE B A& 13 Mini-Mental
State Examination (MMSE) TEHMli% 17 - 7219,
BAREEEI Physical function scale of The Medical
Outcomes Study (MOS) Short-form General Health
Survey Cakffi & 4T - 7219, T 61 7 Bk D F (K
HEILANILD S, IEmD [\ EE) 224 HihE)
MTEL] EFRD [HEEL EOEE) & OIEH)
WTELH] LB L E 2 FREE) S R ERL
720
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HENGE) OREETVERAVEE L, 72, 3
TEBIUEHIIITHY D (censored case) & L 72,
N DB 8 - BN ERERI OB B 7=
D, SREANCOEL LOLETORBEEZT,
RGERAND HEMEIC L LHREZE/-, BENERE
RUOIEHRIT, BT & FHILKFERF GRS RIS
FHtE S BR A N R A B & DI FE e 12
FEOX, IBHICENERTEDOHEHROMEICET %
MEEOGEL A8 7- LT, FRI4E7H 1 B,
HFR214E 6 H30H T TOREFEHH &, BENER
TE DX I OWTOERRHE A Z T 72,

4. IRETEEMT
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KRB L, £05H, BNEREICHET AEHRO
FBEOIERBEHZ24AN, T CICENERTCEZTIE
76 N, HIMOIERES 1 AL LOBRMT — 2 KIEH
20 NA BRI L 72827 N (551396 A, k431 N) %
RIS & L7,
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RO Z/RT T ERHOLNT WS, HPY 5 4
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DOBENERENT —F I (HR) & 95% 15§ X [
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L), BEAERE (WA, BHERIE ; 0, kL) %
P /o, BTV ET V21T, FTHERE
(ALT - AST - y-GTP ; #ifi A &) LliFkRalL A
TFH—IUEICEELY 5 2 5 HERE (KA, K
W D, kL) LA EEREETVER
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WAHRIREMD B B, 7nds, RIE, DA, FHEER, I
BREDOFREEE (ALT - AST - y-GTP) 2>\ i3,
FHESNOF BRI L, FEENOFB 2 TOM %
Fftn L 72o EHIMLMATIC AW /2ZE R (Fis, BMI,
WAREIE, KN, S RBREE, SR E BRI A
& BRIMEATICA AR (RIE~ — 1 — KB
D&, DAL L OFEOA, FFEHEIEAERE L L
DFEDI, TEEPEEENOEDLR) DT —XH
RIBTHHEIZOWTIE, ZNENDOENT TR
RICEHDILpo T (o k213, BRERETREEd 5
BAEIC, BEEOT — XN KIBTHAHEIL, O
PrHiCE&ENRN) o AZAFROMBHTIIIMER 2 LV A
T =)L 5 SRR B IMLRITIC W e 2 h O
B @7V —) #FEL/ADHD (cross product
term) %A B ET IVIEMTEAL, B
{LfEMT & A EAEFH OfFNTIL, 2EERETT IV (£
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MERE T VAT B —)UEL TOMHTL, Wt
» 7 I SAS Version 9.2 (SAS Inc.Cary NC) % W
Too &7z, P<O.05%MATFAIHEKAEE L7,

5. RIEBEMNERE

AREMICIL, FHILKFRF BT/ TR RHmEE
FEEDOER TS GRRE S : 2002-040
BC144-5 H20H ), 2378 - B e R OB
K7D, B0 FEZ ] fROFTEIIED
FHANORE, S X 0E 6Nk OFHE
MEANDRE, EEEBEOBFELSHENDOREIC
DWTCHBAL, WRERAPOEMIC L HRAETE
7o

I # R

1. N—=ZXF1 O

FENTRS G 3% OP I Fln (BEEEfR ) (1375.2 (4.5)
KTHY, 700 HI4EKE TOHEDOEE1353.6% T
Bote N=ATA VRBERFOMIER L AT H—
IEOFHE (BEHEfFZE) 13204 (32.9) mg/dL C
bV, @IEMEEEERA #3165 A (BRI %3
D20.0%) Tl -7, 6FEMOBHHAET, 74A
([79.0%) 2FEL, 13N ([{1.6%) 2Aiishiciz)E

®1 RN=25 4 VRAERKO GG OREALEE
MmEEa VA7 8 —)f#H (mg/dL)

<177 177-194 195-211 212-230 231<
(n=165) (n=153) (n=175) (n=167) (n=167)

B (%) 74.6 58.8 44.6 33.5 29.5
Ty %) O£ EHERZE) 75.844.6  74.9+4.2  75.5%4.7 749%47  747+%4.0
Body Mass Index (kg/m2) (P + [EH#E(HFE) 23.3+3.3 24.3+3.4 243+33 246+35 24.3+3.1

birkin. duE4 15.3 15.4 6.3 8.5 8.6

B4 57.7 50.7 46.3 45.8 34.4

D OEMOE (%)? 9.2 15.8 12.1 13.2 13.4

FIBEENMET L T 5% (%)P 8.0 4.0 3.5 4.9 7.3

ADL 28 RifF /e (%)« 61.7 57.5 58.4 55.5 57.4

Mz e (%) 5.5 1.3 2.9 3.6 3.0

HHERERTEE (%) 8.5 9.8 14.9 19.8 15.0

PAERE (%) 15.2 12.4 5.7 6.6 5.4

IR e (%) 7.3 5.2 6.9 6.0 5.4

iR MERRERAE (%) 15.8 23.5 18.9 24.6 17.4
SR C RISMEE (mg/L) (P £ RERFZE) 0.3+0.8 0.2+0.6 0.1+0.2 0.1+0.3 0.1+0.3
Alanine aminotransferase (IU/L) (CF¥ = EE#E{H2)  18.1+11.8 17.5+8.4 17.2+11.4 17.6+9.8 17.9+9.6
Aspartate aminotransferase (IU/L()W*L@ﬁﬁ%) 97.3£13.7 245487 24.3+£10.3 25.3£12.0 25.5+10.3
Gamma-glutamyl transpeptidase &%gzr%ﬁ_ﬁ%) 38.7436.7 39.3£46.0 30.9+£22.0 33.3+£36.8 38.1%59.2

a. Geriatric Depression Scale (GDS) 73145 L LD

b. Mini-Mental State Examination (MMSE) 7232451 F D3
c. Physical function scale of The Medical Outcome Study Short-form General Health Survey (MOS) 75 J5 LI EDF
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L7 T/ENEREEORERIT, 214N (H
25.9%) TdH -7,

MG TV AT —)UE% 5 5L L 7o/ ED
EREMZE 1WORT, MERI LV AT 82—V ERxR
K5 pAeAECld, Bk, BEES, RABEEDMK
TLTW5%, ADL B RIFx#E, M - DA -
BB BB DL GRS ) - 72y — T, 2 DR
D%, @R IMAEGEIERAE DD e - 7,

2. MFRILATO-MELENERE) XY

1) ZROfRER

MERI VAT —)UE & ENEREY A7 LD
B & F 210 /R4, 212-230 mg/dL % JL#E & L
72, BEROSEEREOTT IV O HR (95%CI)

H60%E  HARAHE
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177-194 mg/dL £ C1.36 (0.85-2.18), 195-211 mg/
dL #£70.99 (0.62-1.56), 231 mg/dL LA E#£C1.38
(0.88-2.17) TH YV, WIK5 HAAFCTHER Y AV
ERERDI

il BNERE LU EET T N AL E LT ET
LERL 727, FREIEREK S EAREHICED S
ot (RTF—X7xL),

2)  FHAHNORER

FBLANZHEHH L 72#E R T, Bl TOLEET
DETIVIDHR (95%CI) %, 177 mg/dL K
266 (1.28-5.49), 177-194 mg/dL #f C0.91
(0.40-2.10), 195-211 mg/dL #£C0.88(0.34-2.29),
231 mg /dL LA BB T0.60 (0.20-1.81) TdH - 7=

%, 177 mg/dL & i # T 1.91 (1.23-2.98) , (£2), WHTOLEEEHRHEDET V3D HR
x2 MBEHRIVATO—)UEEBENERE) AT
MmiEEa VA7 88— fH (mg/dL)
<177 177-194 195-211 212-230 231 <
RO
B A 754 761 890 873 843
ANV 54 40 38 38 44
g?"/i%lﬁﬁl\%ék Ko 199(1.31-3.03)  1.55(0.99-2.43)  1.10(0.70-1.73)  1.00(reference)  1.39(0.90-2.16)
?3?0/5%%?5%%? B 04(1.95-3.01)  1.39(0.87-2.22)  0.98(0.62-1.56) 1.0 (reference)  1.36(0.87-2.15)
g@;gﬁ%ﬁ%w 1.91(1.23-2.98)  1.36(0.85-2.18)  0.99(0.62-1.56)  1.00(reference)  1.38(0.88-2.17)
Bt
B AL 578 488 388 306 273
ARV 38 13 12 8 5
g?%i%lﬁﬁjl\z%a%] Ko 9 41(1.96-4.63)  0.98(0.45-2.16)  1.06(0.43-2.61) 1.0 (reference)  0.68(0.24-1.93)
g?%j%%g.ﬁ%f Ko 9 55(1.26-5.14)  0.93(0.41-2.11)  0.85(0.33-2.18) 1.0 (reference) ~ 0.57(0.19-1.70)
g;i%%%ﬁ%k Ko 9 66(1.28-5.49)  0.91(0.40-2.10)  0.88(0.34-2.29)  1.00(reference)  0.60(0.20-1.81)
-
1B A 177 274 502 567 570
YIAY 16 27 26 30 39
g?o/;‘/ﬁlﬁ’%a%* Ko 13900.71-2.46)  2.09(1.22-3.59)  1.13(0.67-1.92) 1.0 (reference)  1.64(0.99-2.70)
g?%%%%ﬁ%f Ko 1 4300.74-2.77)  1.95(1.09-3.50)  1.11(0.65-1.92)  1.00(reference)  1.87(1.10-3.18)
g?o/é%%rga%] Ko 137(0.70-2.68)  1.90(1.05-3.44)  1.14(0.66-1.97)  1.00(reference)  1.92(1.13-3.27)

a. M, P GERIZR) %%
b, BTV LICINA, RESIE (8RELL, 18, MEE), BERI GRS, SR, JERy, &
%), SGERYE CRAEAGES, 82 - JRAEE, ME%), S St (Geriatric Depression Scale ; 145 M, 14
SR, MEEE), RAEERE (Mini-Mental State Examination ; 245804 F, 248K, EEZE), A (Physi-
cal function scale of The Medical Outcome Study Short-form General Health Survey ; 0-5 &, 5 SLLE, MHEEZ),
Body Mass Index (25.05i, 25.0LL F), IMiE7 V7 I/l (3.8 g/dL Kiifi, 3.8¢/dL LI E), B&E CRP (Hifk
), mifERRERAE R, b BEARE, BHAREREAE 2

c. BTNV 21Tz, HFBEARE (Alanine aminotransferase - Aspartate aminotransferase ; WA E),

FPIERBLTEIE, 725 A
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#£3 HAPOMBERD L AT O —)UH & ENERED AT
MiER L A7 —)Uf# (mg/dL)
<177 177-194 195-211 212-230 231< %ﬁ;f}ﬁﬁ
s
751 AR (n=443)
ANV M 6 13 6 14 12 0.10
S B NY — e 1.93(0.56-6.72)4 3.13(1.12-8.71) 2.20(0.81-5.97)  1.00 (reference) 2.18(0.78-6.11)
75 LL E (n=384)
ARV 48 27 32 24 32
LI ENY— F It 1.56(0.96-2.53) 0.91(0.52-1.58) 0.57(0.33-1.00) 1.00(reference) 0.98(0.58-1.64)
Body Mass Index
25.0kg/m2 LT (n=511)
ARV 39 22 25 23 24 0.19
SR ENTF—F It 1.71(0.98-2.98) 0.96(0.52-1.77) 0.85(0.47-1.52)  1.00(reference) 0.86(0.48-1.53)
25.0 kg/m? L E (n=316)
ARV 15 18 13 15 20
SEENT—F I 1.69(0.74-3.85) 2.54(1.16-5.53) 1.16(0.52-2.55) 1.00 (reference) 1.96(0.89-4.29)
LI PR
BUE - BEBUEY (n=351)
ARV 34 16 12 11 10 0.17
LR ENY—F b 2.69(1.30-5.58) 0.93(0.42-2.07) 0.69(0.28-1.73)  1.00 (reference) 0.93(0.38-2.30)
JEMLEE (n=463)
ANV M 19 23 26 27 33
SEENT—F I 1.26(0.66-2.39) 1.59(0.87-2.91) 1.04(0.60-1.81)  1.00(reference) 1.46(0.85-2.51)
AR
BIfEfRIEE (n=355)
ARV 31 14 11 15 7 0.10
SEENT—F I 2.92(1.38-6.21) 1.01(0.43-2.32) 1.19(0.52-2.74)  1.00(reference) 0.76(0.28-2.03)
- FEARIEE (n=401)
ARV 17 21 23 17 31
SR BENT—F I 0.79(0.40-1.54) 0.95(0.51-1.80) 0.71(0.37-1.37)  1.00 (reference) 1.11(0.64-1.93)
Egey e
K& (n=341)
ANV M 26 30 22 23 24 0.50
SR BENT—F I 1.24(0.67-2.30) 1.35(0.75-2.43) 0.70(0.38-1.30)  1.00 (reference) 1.16(0.63-2.14)
o BERE (n=474)
ANV M 15 5 8 8 9
SR ENTF—F It $.32(1.67-6.60) 1.02(0.43-2.42) 1.44(0.69-3.04) 1.00 (reference) 1.11(0.54-2.26)
125 B I Y P8 S A
HY (n=165)
ARV 9 10 9 6 13 0.02
SR ENTF—F It 2.20(0.74-6.52) 1.29(0.45-3.73) 0.37(0.11-1.25)  1.00 (reference) 1.89(0.66-5.38)
7tL (n=662)
ARV 45 30 29 32 31
LI ENY— F It 1.75(1.05-2.92) 1.16(0.67-1.99) 1.01(0.60-1.70) 1.00(reference) 0.95(0.56-1.60)
RIE< — N —{KEPOFEDH (n=737)
ANV M 40 33 34 33 41
SR BENT—F I 1.63(1.00-2.64) 1.33(0.80-2.19) 0.77(0.47-1.26)  1.00 (reference) 1.14(0.71-1.82)
DABEERE L DFEDH (n=753)
ARV 43 35 33 36 41
SR N — R I 1.71(1.06-2.77) 1.33(0.81-2.18) 0.94(0.58-1.54)  1.00 (reference) 1.15(0.71-1.85)
TR BEERE 7 L OFZ DA (n=776)
ARV 53 38 35 37 43
SEENT—F I 1.91(1.20-3.02) 1.29(0.80-2.08) 0.90(0.56-1.45)  1.00 (reference) 1.19(0.75-1.88)
FFRE DS EIEE N DFE DA (n=645)
ARV 39 34 34 32 40

SR BENT—F I

1.39(0.90-2.16)

0.95(0.60-1.51)

0.72(0.46-1.14)

1.00 (reference)

1.09(0.71-1.69)

a. ZEBNY T M, T ERALE), mEFE (U8R, 185 L, MEIE), SR (BIfEREE, mE%mEsE, JF
WA, e, AR GRAEKTSE, 8% - FEAEE, EEE), S OMERA (Geriatric Depression Scale ; 1450 F, 148K
i, HE[EZ), FREBEAE (Mini-Mental State Examination ; 248500 E, 245K, M), HABEE (Physical function scale of
The Medical Outcome Study Short-form General Health Survey ; 0-5 %, 5 fLl_L, %), Body Mass Index (25.04K7i, 25.0L4
b)), MmE7 VT I fE (3.8g/dLAI, 3.8 ¢g/dL LIE), R&E CRP GEfiAR), SlFIUEGTRERMAAE, BEPREERE, &
HEERE R, HFH%6E (Alanine aminotransferase - Aspartate aminotransferase ; A E), THREEERE, 25 A BEARE % i

. EEE CRP : 0.3 mg/dL LLF
FLHE(H : ALT (6-431U/L), AST (11-33I1U/L), »-GTP (10-50 IU/L)

Y =R (9595 F XD
MEEI VAT =)V h 7TV — L RPECRTEIULEITC AW e 2 n ZhofE Q@ h7Iv—) 2]l TR LAHA

o a0 o
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(95%CDI%, 177 mg/dL AKfuihF T1.37(0.70-2.68),
177-194 mg/dL 7 C1.90 (1.05-3.44), 195-211 mg/
dL #C1.14 (0.66-1.97), 231 mg/dL LA EFET1.92
(1.13-3.27) THholz, Tbb, MEHRILV AT
o — U E K5 0 (L BE D HR (X, F ¥ Tid2.66
(1.28-5.49), M TiE1.37 (0.70-2.68) &, Hir
LAIMER T L AT O —)UERETY A7 B ER LT
W, MUEFR T U AT B — Uitk 5 5 AR B
T0.60 (0.20-1.81), ZrM#:T1.92 (1.13-3.27) TH

D, EFISICIMFERIVATFO—LATFITY—&
YR % T o 7oA BAFRE Z BN L 7k R H
B HFHZHD, BUTRELMERTH- /2
(ZHIEFHD P{E=0.02),

3)  RBAHEMMT ORS R

ARFFE TIERE RIS R T ietE DO b AT
&L CH, BMI, B2EERE, ARERE, B {KBEHE,
R ME G FE R FE OF & TR ML 217 - 72 (K
3)e EORT IS HAEETY AT ERZFRD
Too MERIAV AT O— VAT T —=IZTNHOE
a7 B FREEZEBML/2ET IV 3 D
FERICEBWT, ERMERRIEREE I B A
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Serum total cholesterol levels and eligibility for long-term care insurance

A prospective cohort study of the Tsurugaya Project

Rena HosHi*, Yasutake TOMATA*, Masako KAKIZAKI*, Toru TsuBOYA®,
Masato NAGAT*, Tkue WATANABE*, Atsushi Hozawa?*:3* and Ichiro Tsujr*

Key words : serum total cholesterol, certification for long-term care insurance, community-dwelling elderly

individuals, marker

Objectives The purpose of this study was to examine the relationship between serum total cholesterol levels
and certification eligibility for long-term care insurance in elderly Japanese individuals.

Methods The Tsurugaya Project was a comprehensive geriatric assessment conducted for community-
dwelling elderly individuals aged =70 years in the Tsurugaya area, Sendai, Japan. Of the 2,925 in-
habitants, 958 subjects participated in the T'surugaya Project. For this analysis, we used 827 subjects
who gave informed consent and were not qualified for long-term care insurance at the time of the
baseline survey. Subjects were followed up for 6 years. We classified the subjects into 4 quintiles and
used the fourth quintile (212-230 mg/dL) as a reference for statistical analysis. We used Cox
proportional hazards model to estimate the hazard ratios (HRs) and 95% confidence intervals
(CIs) of certification eligibility for long-term care insurance according to total cholesterol levels in
serum.

Results During 6 years of follow-up, a total of 214 subjects were qualified for long-term care insurance cer-
tification. The lowest serum total cholesterol level (<177 mg/dL) was significantly associated with
increased eligibility for long-term care insurance certification. Compared with the fourth quintile,
multivariate HRs (95%CIs) of long-term care insurance certification were 1.91 (1.23-2.98), 1.36
(0.85-2.18), 0.99 (0.62-1.56), 1.38 (0.88-2.17), for <177 mg/dL, 177-194 mg/dL, 195-211
mg/dL, and <231 mg/dL, respectively. Moreover, the association was statistically significant even
after excluding subjects with a history of liver disease or cancer, an abnormality in the liver function
test, or high levels of high-sensitivity C-reactive protein.

Conclusion Low serum total cholesterol levels were significantly associated with increased eligibility for

long-term care insurance certification even after adjusting for a variety of confounding factors.
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