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QL FRAVIDORE :

NIPPON DATAS80, NIPPON DATA90 ¢ ADL FAZE TIL, AT D 6 HEIZS>WTHOEM%ZIT->T
Wb, TRbL, RE BB AR, Hhtt, BASIT, BABITORRAB M, 1.HIL, 2. ¥518),
3. EMBOVTNICE Y T30 2SR EERECEFERAE CHEL TV, ZOR TRIMET
IZOWTid, FEBEEDO HIKIFELRWTFTREERH 20T, BABITZBRVWV-5HEBMNLTAY
LEX1-EHZADLIETEL, #hUANDEL ADLIETHLEZR L, U EIVBHERELTIX

B AT, FEMNARE, BTO 3 7V —ICoESNT-,

OFsgiins 1= L L .
AT NIPPON. DATAS0 (233135 (1) fL/EE ADL R T OREE, (2)MEL ADL {E T DB,
(3)HDL =L 2Fa—/L¢ ADL & FOBEEIZ W THT LI, B S EFRICRT5FEB S AERFE, 5B
CROFOEEEBEDYRIZO VAT 4o BRI Jof#&ﬂ;’bf_o

1. NIPPON DATA 90 | :;5%}%%@@%&’@%‘& _
-60 B LARED BHEIZ 31T B BR BN A T B E 2 U R - :
NIPPON DATA90 OB #F —#&E AL T, BIERERH| GEE, BUERRHY)IC ADL B
SEEE. bz E SV EERLUEH KM (Disability Free Life Expectancy: YA F DFLE)AZ &
H432LT, BEBEMN ADL B M5 X B3 MeRETLT-, DFLEIX, 820 BIZ24£MHE
(2005 )& WY U/ BRI KV EE LT, BERERFIO ADL B SL#E|41X NIPPON DATA90 0
F BB E LT, BERIUIRERAR DT 2 E AL, RERBRON 7Y — 2 BEE
B2 LGERE), HY (BRTERRE + 284E) 0 2 DIZERELT-, ADL iZ NIPPON DATA90 0B BB 45
P35 10 £E7% (2000 4F) OFAER R EH L, ADL BIMIIRE, HE X, AW, Hett, BRNSBIT
DSHEETRTEIMLEL, 22KEL 1 BB THIBIF I M BIE-7cF % ADL JEB SLE LT,
¥ 13 NIPPON DATA90 Ot 5E B0 LB OOV E | 2000 LA T LR
. 2000 4 ADL FRAEZZ1Feh o= E &2 BRI L7= 1,654 ALL7=, DFLE iX 60 55 85 ET
5 A B CTHEHLE, : ‘ o

C. ﬁa*% _ :

. fEBREF & ADL KT D447

1. ?‘T%%"0)77J-D-—7/7° o . : :

NIPPON DATA80 { _m)‘éﬁ%%‘wwm—?'ﬁ"kowf Jm}“ & ADL {&Toﬁ%‘f@fk%%m



LLTCHE 1 1T, EREFAER 47-59 B 3227 £ DH L, FEER 3% B (Cardiovascular diseases,
CVD) DEEFEH ., BB FEER ., A —AT7A VR EROBIENS 2SN TWRZWEZERV
2930 £ DB THY, 19 ERDOFERF T 29 A0 F ARSI, £FE 2501 £ DHb,
FEICBMUI-DIT 1891 & Thot-, X 1 ITRESME LIESMEBOFEEZT T, 2L ATO—
MERE TRV IFEOREICEIIE) T,

X1. MJF vs ADL 38X WNREZETE

BEDOAIZLADLAEHRESE
NIPPON DATA80 xt& & Iz{gihéﬁ“Eﬁﬁi{m\,éﬁﬁéntuf;uk
MNELEFhTWSORENESHY. BT HHEED
47-59/ 32274 REEDOBAHSFFRL-HBEFIEHT

CVDMOEEF®E 394
THRERRI 504

> BERAEE ((ERTEEL) 1934
BEHAREGECET ., SiREM &)

v 154
293044
C
BRYIMAET
> 4204
AETREFSE
25014
FREZALBRRMICEEIC
P \ SN o TR E R T BLEEBY,
HiEOEBRETo=(RE)
ADLEHZEZ N ADLEAZEAFRZS M
18914 6104
A 1 B
ADLIFET ADLET
18164 754

MAEDOBNTHI BEOLRWNEFOER IO HOBREAND
Avs B, Avs C, Avs B+C [Z2DW\T#EEITo1=



#F 1 ADL fAEZSME LRBME OR—IF A BHEDEN

HESIE RmE PfE

1891 610
EH % (SD) 52.9 (3.6) 52.8 (3.7) 0.36
L3 (ZHE%) 62.6% 58.9% 0.09
A M E mmHg (SD) 138.4 (19.7) 137.4 (19.8) 0.30
LR M FE mmHg (SD) 83.3 (11.9 83.2 (11.8) 0.79
~ BEEANR HY % 10.2% 10.3% 0.93
BMI kg/m? (SD) 23.0 (3.1) 23.1 3.1) 0.76
BTE B % 30.5% 28.7% 0.41
Bav zFa— mg/dL (SD) 193.3 (32.9) 198.2 (36.2) <0.01
FTATI g/L (SD) 4.4(0.2) 4.40.2) 0.79

SD: @@ﬁ%

2.1 FEE ADL & (NIPPON DATAS0)

%= 2\CfiEE ADL IR T OB EIZOWTRT, A7V —RIVMEEO BOR SBT3 0
VW, ADL KF, FECOYAZIZ LR L, IHEHIME 160mmHg LA EE7-13353EHM)E 100mmHg
U EDOBTIXADL B ME I HADLE FIAY, EEYRZZWFhbRFHFRICARICH
EThHolc, EADLETICOWIDHEFEMEDFELFA L, BEROD (v XH-1) /1
BHOA Y XX BEFHOADLIK TEREZZOBREN TV —ICBITAADLIE TICH 43 MED
FELEZDL, ADLIET D 45% (33.6 A/75 N IFFEEEMEICERT5LE 2 b0,

% 2, MJEE ADL (K T B

mEHFTY— EXLE AR LE B EiLE2 R EEOPIE
ADL{ETF vs ADLBSE

ADLB L% 225 661 522 408

"ADLIET#E 5 : 21 19 30

R - HEREE A v X (95%C) 1 1.38 (0.51-3.71) 1.49 (0.55-4.06) 2.92 (1.11-7.67) <€0.01
BEFE Ao XH(95%CDT 1 1.50 (0.55-4.08) 1.55 (0.56-4.32) 2.96 (1.09-8.05) €0.01
PET- vs ADLBE

ADLAMH 225 661 522 408

ELHE - 44 142 108 : 135

LR - HERREA Y X (95%CD 1 1.11 (0.76-1.62) 0.95 (0.64-1.41) 1.50 (1.02-2.22) 0.03
S EREA Y XHO5%CDT 1 1.24 (0.84-1.82) 1.08 (0.72-1.62) 1.74 (1.16-2.60) €0.01

Cl: {FEK M

t: €E@, 4., BMI (<18.5, 18.5-24.9, 25-), RERE CREUE, RERE . BEED BaLA7u—L, TATIV CRE
ERME: SREMME < 120 mmHg 7> #EEHME < 80 mmHg

AIERE: EEMESE > DUEHAOE < 140 mmHg 7> $LEHME < 90 mmHg

HMEL: BIEMELE 2> IEHME < 160 mmHg 2> FBRHIME < 100 mmHg

ML :: WG > 160 mmHg $7-ik HBHME > 100 mmHg 728k BEKAR

_10_



3.BE L ADL {&F (NIPPON DATAS0) .

46 BEDH 61 OB DY, ML MEEBOBEENRL, 1999 EDOADLOBHFREEIZS ML
FBEHBRITHNT Uiz, REEF T 2EEE D ADL 0L EREAY X O5%EEX MR
BRLBICHER TRV, HH;1.52 (0.50-4.63), ZtE;1.74 (0.65-4.60NLEV MEAA Rbh
7 : '

4, HDL v 27 m— & ADL{ET (NIPPON DATA90) _
FARBERBEBERAER 55-TAROMROILBREBEBOEE ., BAFMEDIRREH
BEFRWFRETH o7 1838 £EHHTUI, K 3ITRTEEY, BLbIET +ADL K TFDOUARZIX
& HDL B C{&</2o7= (HDL HEHIIHTIREROA Y XL (5% EFXMH) | Bik:
0.67( 0.41-1.09); &#4: 0.57 (0.34-0.96), %7z non-HDL =L ZFm— L (#=L-2F m—/L-HDL
AL ZFa— )0 FRIETEBINELIZHE . Bk b B non-HDL 2L A7 u—/L, & HDL B TR
T +ADL K TFDYRZ BB/ Nedeoiz,

$3. HDL 2L X5 m— /L& ADL J& T 261 ADL+3E =00 B

HDL=v
ATET EFEY BAE duXt OWEEEE ST oXi OSHEEEM  FECHEAE FyXi 9SWEEIEM

(mg/dL)

5 =42 203 13 1 63 1 76 1
43-54 210 12 0.97 0.39-2.40 62 0.89  0.56-1.41 74 0.90 0.59-1.39
55- 214 11 0.85 0.30-2.41 56 0.64  0.38-1.07 67 0.67 0.41-1.09

g =46 276 13 1 43 1 56 1
47-59 269 14 0.98 0.42-2.25 45 0.92  0.56-1.53 59 0.92 0.59-1.45
60— 285 12 0.67 0.27-1.69 31 0.53 1.30-0.96 43 0.57 0.34-0.96

*4E#S Non-HDLaLV AFu—, W2 U-R UK, S, 5 fE, BMI, B8, fRiE 4 FRE

I NIPPON DATA 90 {2 L3R EFMOHEEDRA
—60 FELABED BT BT A RRER RN A - EE R U K-

2 \IZBHOBYERERANC 4= ADL KT EIE . KBICEEAR L T4 (DFLE) # k%5

IZ/RLTz, ADL AR T EIG I FERE, BUERRH LB ICER D LA THIC/E-THEMLUZH, 90

% Cid ADL {X TS 13 FEBE 50.0%, BUERERHY 42.9%L72 o7z, 60 5% DFLE 13 3EBLE 21.0

% RERRE 19.7RTHY, AEROEHRMITEDS DFLE DFIGIIFELE, BERRDY.,
EHIZ 9% TH o7, Fi- 70 52> DFLE (XFFRE 13.7 &%, BERERE 11.9 B Thotz, FEH

EFFBIENFHRMIZEDD DFLE OFE B L, 85 B TIXFFEYE 70%, BIERERSHY

88% CihoTz, BEMRER BN # 7= DFLE DfEI 85 BUABETIXE TRREHO D, MU THRED

FREYERBRSY IO REVWEAD Rbhiz,

S o-11-



X 2:

25

20

15

10

EEPER R - ADL FE B STE14 (B )

ADLETHS (REEBREL) ADLETHE (REEBEY)
100% 100% T

|
\
|
wmH H H H H HitH 1HF H H H H H H

59
185 [144 0

50% 50% H — — ] | ) L ||
25% - 25% H -
65-69 70-74 75-79 80-84 85-89 00-94 65-60 70-74 75-79 B0-B84 85-89 90-94
E@H7IY EBATIY

: BYERBROAFEROFERMLE), BEELLFEHRMDFLE)

% ' (B1)
23.8, 21.0 21.0. 19.7
|l BERRGL o 2EgRHY
O Kb
BRELLTSRS
1 149, 13.7 133, 11.9
7.7, 6.2 7.5, 6.4
60 65 70 75 80 85 60 65 70 75 80 85

EgAHTa HbOHEZFERDTITUHODLE, DFLE
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NIPPON DATA80, NIPPON DATA90 1Y, A{EE {8 ADL & FTORBEEZB L7, £7- NIPPON
DATA90 5 —ZbLBUER RO EEE L EHLAMEZEHL-,

(1) ADL AEXMZREOFHEIZ OV T

R LIRLI2L Y, ADL BESME LIFESME OFEILZEFE CH o7, Zhit ADL FE~
DBMBREMREORREEBRDOBNFIEKETEILOTIIENVWILER TR ECHE, BB
ICRERBMEOIZEA L IIRBEREZH LRV XL CORBELT Chol-, Thbb
K%Eﬂ%ntﬁ%ti%ﬁﬁ%%‘@%ﬁ%tilfﬁibﬁ’%&%zr;u\o'

(2) fERRAEF& ADL & T D BBz >\ T

AR TIX, EFBLBICH TS ADL (BT, FB1-. ADL E T+ OURZEFHML-, chE
TOMRETIIECEFICHTIEEOIRZ ML T8, 4 EFD THSI U ETFEER
THDDEREAFIZONTOFBRRENT, K, RELOBETRESN TV =D L [
2, MERE, BE EX%, E HDL L RTFa—ANBNAEFESENTRBREFTHIIEN
RENTL,

(3) REFMREIZONT _
AHFFIZBN T, BERBRAOREEMEEICRIILE, 1990 EnLEEIEAMEEAL S
&7 NIPPON DATA90 Tid, B TR EEBICRIENBREENS—F, ZECIIEE O
BRI Db ot, Z071-50FEBRIE /BRIE D BT IXR RN HY | BT CIZBHICIREL
EhEL7z, —HERICRE W CEIERER L DFLE OBMEASHIRELI-b 00 . 24581 CIERE LY
BUERBRHYD DFLE DMEVMEMICH T, R FEORERIN—RT/BThHY, BEE
DEDE 10 FROBEBEOELITZERL TRST, A& R8N EHE ThHA TR M55,
HA B CEIEE ICRIEN 28| ARERD DFLE OERNBIER I L5 HEME ca il
OD, Ex DBRBER CEEOCRREENREIVILIIBRNTHY, FERIIEOAL UM R
Liz¢unz 3,

@) SHORE .

YRR 19 FFEDORFFRIZEY, NIPPON DATAS0, 90 DF — &) bAEETE - fEBREF L ADLIE T D

HEOHEER CEEBBEOREFMETELRIU, TR 20 FEEUBIT, TR 19 FE

T —FREDRT L-EREEREREL AV T, BEELERBEBROMKREF LM,
RAFELERBAERBIECARE, SIETMRE, ADL, QOL ETERE (ic, REFEREL
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[BRO) T RRETHE T O D OAFEBETFMER & LTOETAT I L oflE
PITORTEY, NETFHOEAIEBELTOREL LTHAWVWLRTWA, LMLARRL
AR TMET VT I & BHEAEFREE (Activities of Daily Living, ADL) D{&
TRIVEC L DOEELXEHMICKRET LIz adk— MIEIZIZE A EHE SR TV,
FIERIAVRT O VETANT I L L HICERRELZ R TMERELEZ O 55,
MEOREERAEZEH T ADL R L OB LR LI-BEIID R,

[FiE] 1980 FILEBINEAYE (4UFF) OBRRBRBLEBRRETHRE DBHT,
NIPPON DATAS80 L FEAE N TEY, 4 THRERBEADERRF LEBERICLS
FT L DBEEIZONTE L BENRRIN TS, NIPPON DATA X, Ak, RESEM
EOARAEERE (ADL) x> FHEA Y P e Lzak— MgEE LTHESA T
%o, NIPPON DATAS80 Tid 65 ML EDAEHFHEICBE 2EICb Y ADLAE%4T- T
BV, 1994 (FE1EE), 1999 F (B2EEB) KL2EOREFHOBHEETHES
ToTee BMBEDOXNBEITIN—R T A VT 60~T4 O OMEBRBRBDEEERED 2
1,844 A (B 797 A, &t 1,047 A) THY, F1BEDO ADLHFAEZ T RERA
P& L7, 19944F5BE0 ADL T, TR¥F), THHEE), TERZ), (AW, [ENBE)
DEEED I bWThM1EBIC REMNE) UTAH5HE8% IADL EF) LESL
Foo MBETNVT IV DA (<4.0, 4.1-4.2, 4.3-44, 4.5<g/dl) LMELaLRT
o—/VOFRRIE (B 180 mg/dl, & 200 mg/dl) THIT T, 14 FEDERL LIV
ADLIEF L OB#ERBN Lz, BLICOWTRTAT I VERR OB VRS LY L
fer—Rie (HR) %, #£#,. BMIL, BfE, BERK, BE, HE, 3L X5Fo—
NETRELT Cox DUFINY— FEFATRDE, ELTAT I ELEREL LT
AR DR 2 £ LT, ADL IS TR >WCIRFEDREN 2 0 25 4 v 7 BRI T
EM LAy BB L,
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[ER] B bMETAVT I VEMES RBIEERTEIXIADLIETFT+HREED Ay
XHREEMICEL 22 EmMERL, 4.5 LEZEREL LEBEES, KD 4.0g/dl OF
v X1 3.06 [95% S HHIXRE] 1.89-4.95] ThH-o7- (k1).

£1. TVZ7 I ONSHLEFETET+ADLET & DORSE

7;1/7(5/‘{15}{:,: —— NP %ﬁié‘%?;} ETXiZADLET
v Xk, 95% CI
B N=797)

-4.0 3.88 174 95 1.56 0.94 ,2.57
4.1-4.2 4.15 246 118 1.45 0.92 , 229
4.3-4.4 4.35 212 84 113 0.72 , 1.80

4.5- 4.59 165 55 1.00

it (N=1,047) ' ’

-4.0 39.2 143 80 3.06 1.89 , 4.95
4.1-4.2 41.5 289 109 1.39 0.93 , 2.07
4.3-4.4 43.4 358 101 1.07 0.73 , 1.57

4.5- 45.9 257 72 1.00

ZHTIE, BEEOEEILBWT, IET7AVT IV ERaL AT ao— VORIICEER
AEEAERDHE (P=0.006), XBEXRILATFo—LORRETHTI S L, Bk
&b, T FRAVIRECTH ADLIETTH, BAI7ATIV0ER (0.1gdD) 12
O N — Kb, v ZLEOETEIX, $a L ATFo— LFRERBOETL Y XX H
-7 (F2), ' :

R3IT, BHECRIT A A VAT O — VP RERBETO, METALT I OMGHLE
MET+ADLIETOEELZR L, a VAT o—ANh R ERE Tid, 45 L L2 E
L LIEBEE. LMD 4.0g/dl DA » XEiT 4.50[2.25-9.021 ChH -7z, —FH, BaL X
Ta—)VRPRIE EOBETIX, 4.5 UL LZERL LEEE. LMD 4.0gdl O X
L 1.57 [0.73-3.41]1ThH o 7= (K 3),

[E£] , -

NIPPON DATA80 DF4EHE (60 AT TORF TR, BE7 LTIV oEa L X
TR LVOBETHRLART Y R BHEWVI EXHBE SN TWS (Okamura T et al. J
Clin Epidemiol 2004), &HFF D 60 mLL LOERATIIFIET LT I U 2Ea LR
TE—AVDEETRECBE P ADLETOV R I7BFE N EXRENE, Ba LT
R—NETNVT I OREERIT, FHPHEIICL o TRRZTHEELRD B,
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#£2., BaLVvATu—AOPFRETCELSLEHESDOTAT IV LT, ADL{ETOEE
O —FHE ADLETOFy Xk

HR 95% CI OR 95% ClI
Bk
o 5il 093 088 ,097 093 0.81,1.06
ZHEEAORE BILVATFu— ALk TATIV) P=0.5% P=0.112
RavzxFo— LR Bk (N=393) 091 085 ,098 092 0.76 ,1.12
BaL2Fo— L HREL E N= 404) 094 088 ,101 097 079,119
ik

e AGi| 092 087 ,097 086 0.77 ,096
REEROBRE (BILVATO—L * T AT IV) P=0.006 P=0.118
BaL AT o— )L HRERRE (N=537) 087 081 ,0%4 0.77 0.65 ,0.91
Balvx7o— VR RAELL E (N= 510) oo8 050 ,107 095 081,11l

£3. TAV7IVMAPHMEFET+ADLIETOBE (i, B2 LR T o—L P REKRR)

7/'»'7(;:/‘/(15}{51 - B yf&ﬁ.g:g;g‘ T E/IXADLET
Fo X 95% C1
RBaL 27 o— A R4H (200 mg/dl) K i#E (N=537)

40 3.91 100 61 4.50 225 ,9.02
4.14.2 4.15 179 74 1.72 0.92 ,3.20
43-44 T 434 171 43 1.02 0.54 , 194

4.5- 4.58 87 21 1.00

BaL 27 o— L B 5 E (200 mg/dl) £L L (N=510)

4.0 3.95 43 19 1.57 0.73 , 3.41
4.1-42 4.16 110 35 1.10 0.62 , 194
4344 434 187 58 1.22 0.74 , 2.01

4.5- 4.59 170 51 1.00

[BRIOETLT I OEEITARAAGHREDEHOZ ADLIETILUTETCDY X7
P EREFRZLWRENT, ZOBMITEMET, HoMERI LAT o — A3 ED D
E£FTIVREETHY ., BEEMEMOBGRELE L DN,
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Lower Levels of Serum Albumin and Total Cholesterol Associated
with Decline in Activities of Daily Living and Excess Mortality in a
12-Year Cohort Study of Elderly Japanese

Tomonori Okamura, MD,*" Takebito Hayakawa, PhD,* Atsushi Hozawa, MD,*

Takashi Kadowaki, MD,* Yoshitaka Murakami, PhD,* Yoshikuni Kita, PhD,*
Robert D. Abbott, PhD,*$ Akira Okayama, MD, and Hirotsugu Ueshima, MD,* for the NIPPON

DATAS80 Research Group

OBJECTIVES: To examine the association between levels
of serum albumin and total cholesterol (TC) and risk of
subsequent mortality and future decline in activities of daily
living (ADLs) in elderly people.

DESIGN: Population-based cohort study.

SETTING: National Integrated Project for Prospective
Observation of Non-Communicable Disease and Its Trends
in the Aged, 1980.

PARTICIPANTS: One thousand eight hundred forty-four
Japanese individuals aged 60 to 74 randomly selected
throughout Japan and followed for 12.4 years.
MEASUREMENTS: Decline in ADLs and mortality.

RESULTS: After adjusting for other covariates, the multi-
variable odds ratios (ORs) of impaired ADLs were highest
in the lowest albumin quartile (<40g/L) for women. The
multivariable OR of having a composite outcome of death
or impaired ADL for the lowest albumin quartile compared
with the highest was 1.56 (95% confidence interval
(Cl) = 1.94-2.57) for men and 3.06 (95% CI=1.89-
4.95) for women. Serum albumin was significantly and in-
versely associated with a composite outcome of death or
impaired ADLs in the group below the median of TC in
both sexes (multivariable OR for 1-g/L increase in serum
albumin = 0.88 for men (95% CI=0.79-0.97) and 0.79
for women (95% CI = 0.72-0.87)), which was not signifi-
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cantly associated in the group with TC at or above the
median.

CONCLUSION: In the Japanese general population, low-
normal serum albumin and TC levels are associated with
loss of activity during old age, especially for women. J Am
Geriatr Soc 2007.

Key words: serum albumin; cholesterol; activities of daily
living; mortality; cohort studies

Several studies have found that low concentrations of
serum albumin, a measure of nutritional or antiinflam-
matory status, are related to greater all-cause mortality.>
Low serum albumin also correlates with impaired activities
of daily living (ADLs) in community-dwelling individuals,-8
poor lower extremity function,” and low skeletal muscle
mass,'0 especially in elderly people. Several prospective
studies have similarly identified a relationship between low
blood cholesterol level, which might also reflect depleted
nutritional status, and.noncoronary mortality!!~13 and
physical disability.?* Serum albumin and cholesterol are
both included in routine serum biochemistry measure-
ments. Accordingly, applying these two parameters might
improve predictions of mortality or disability with low cost.

However, few studies have investigated the predictive
value of low serum albumin stratified according to serum
total cholesterol (TC) for identifying persons at risk of sub-
sequent mortality and functional decline,?15:16 especially in
populations with constitutionally lower serum TC levels,
such as Japanese.l”

It was postulated that lower serum albumin and TC
levels would be useful for predicting the risk of subsequent
mortality and impaired physical functional status in elderly
Japanese. This hypothesis was examined using data from a
prospective study of a representative sample of the Japanese
population.
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METHODS

Subjects and Follow-Up

Two cohort studies of the National Survey on Circulatory
Disorders constitute the National Integrated Project for
Prospective Observation of Non-communicable Disease
and Its Trends in the Aged (NIPPON DATA). Baseline sur-
veys were performed in 1980 (NIPPON DATA80) and 1990
(NIPPON DATA90), and details of these cohorts have been
reported.17-20 The 14-year follow-up data from NIPPON
DATAS0 were analyzed, because the baseline survey of
NIPPON DATA90 did not include serum albumin mea-
surements, and the first follow-up survey of ADLs for sur-
vivors aged 65 and older in 1994 was performed in
NIPPON DATASO.

The study population comprised 2,150 inhabitants
(945 men and 1,205 women aged 60-74) from 300
randomly selected districts in 1980. The baseline surveys
were conducted at local public health centers, and all par-
ticipants had to be capable of reaching the examination
center without assistance. The participation rate was ap-
proximately 77%. Three hundred six participants who had
a history of coronary heart disease or stroke (n=125) or
missing information in the baseline survey (n = 32) or were
lost to follow-up (n = 149) were excluded. Data from 1,844
participants {797 men and 1,047 women) were analyzed.

Physicians and public health nurses at public health
centers collected information about ADLs in the survivors
(n=1,275) in 1994. Participants were asked about five ba-
sic ADL items (feeding, dressing, bathing, toileting, and
transfer (walking indoors)) modified from Katz et al.2! and
whether each of these could be accomplished without help,
with partial help, or with full help. This survey was con-
ducted through telephone interviews (30.5%}), face-to-face
interviews at home (43.5%), mail (9.0%), and other meth-
ods (17.0%). Impaired ADLs was defined as partial or full
support needed to perform any of the five basic ADL items.

Biochemical and Physical Examinations

Nonfasting blood samples were separated using centrifu-
gation within 60 minutes of collection in 1980 and stored
at — 70°C. Serum albumin and TC were measured using a
sequential autoanalyzer (SMA12/60; Technicon, Tarry-
town, NY) using bromocresol-green staining for albumin
and the Lieberman-Burchard direct method for TC at the
Center for Adult Diseases (Osaka, Japan) (now called the
Osaka Medical Center for Health Science and Promotion).
Measurement precision and accuracy for serum TC were
certified in the Lipid Standardization Program administered
by the Centers for Disease Control and Prevention.??
Trained observers measured baseline blood pressure using
a standard mercury sphygmomanometer on the right arm of
seated participants after at least 5 minutes of rest. Hyper-
tension was defined as systolic blood pressure (SBP) of
140 mmHg or more, diastolic blood pressure (DBP) of
90 mmHg or more, use of antihypertensive agents, or any
combination of these. Serum glucose was measured using
cupric-neocuproine,?? and diabetes mellitus was defined as
-a nonfasting serum glucose level of 200 mg/dL or more.
Height in stocking feet and weight in light clothing were
measured. Body mass index was calculated as weight (kg)
divided by height (m?). Public health nurses obtained data

including smoking habit and alcohol consumption, as well
as current health status and medical history.

Statistical Analysis

Sex-specific data were analyzed using the SPSS, version
14.0J (SPSS Japan Inc., Tokyo, Japan). Analysis of variance
for means or chi-square tests for proportions were applied.
The relationship between albumin and total mortality or
impaired ADLs was described by dividing the participants
into quartiles of serum albumin. The'multivariable-adjusted
hazard ratio (HR) for all-cause mortality was calculated
using the Cox proportional hazard model adjusted for age,
TC, hypertension, diabetes mellitus, body mass index, cig-
arette smoking (never, previous, and two levels of current
smokers: <20 and >20cigarettes/d, with “never” being
defined as the reference group), and alcohol consumption
(never, previous, occasional, and daily consumption, with
“never” being defined as the reference group). The highest
albumin quartile was defined as the reference group. Fur-
ther analyses were repeated excluding deaths within the first
5 years of follow-up, because individuals with severe but
subclinical disease might have had low albumin or TC lev-
els. The fit of the proportional hazards model was evaluated
by examining discrete regression models and permitting the
proportionality assumption to vary with time. Assessments
of nonlinearity involving associations with serum albumin
levels were also made. Although statistical power may have
been limited, there were no apparent reasons to suggest that
the proportionality assumption was inappropriate or-that
the fit of the Cox model was inadequate. The odds ratio
(OR) for having impaired ADLs or a composite outcome of
death or impaired ADLs was also calculated using multiple
logistic regression analysis. _

The model with continuous serum albumin’ values
instead of quartiles of serum albumin was also examined.
The significance of multiplicative interaction between se-
rum albumin and cholesterol for total mortality or impaired
ADLs was examined using cross-product terms in the mod-
el. The subgroup stratified according to the median of
serum TC level (the median of serum TC: 180'mg/dL for
men and 200 mg/dL for women) was similarly analyzed.

All probability values were two-tailed, and all confi-
dence intervals (CIs) were estimated at the 95% level. The
institutional review board of Shiga University of Medical
Science approved the study.

RESULTS

The means + standard deviations of baseline serum albumin
values were 42.3 £ 2.6 g/L for men and 42.9 +2.3g/L for
women. Individuals with clinically abnormal serum albumin
levels (<35 g/L) were rare (6 men and 1 woman). The prev-
alence of clinically low serum albumin levels defined accord-
ing to another cutoff point (38 g/L) was also low. Only 7.2%
of men and 2.6% of women had serum albumin levels of
38g/L or less. Total person-years were 22,785, and the mean
follow-up period was 12.4 years. During follow-up, 305 men
and 134 women died. At the end .of follow-up in 1994, 47
men and 98 women with impaired ADLs remained alive.
Table 1 shows the mean values and prevalence of risk
characteristics at baseline for those who had died and those
who were alive with or without impairéd ADLs. For both
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