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Table 1. Sex-Specific Prevalence of Risk Characteristics at Baseline (1980) in a 12-Year Prospective Study of 1,844

Japanese Men and Women Aged 60 to 74

Alive without Alive with
Risk Characteristic Impaired ADLs Impaired ADLs Dead P-Value
Men n=445 n=47 n=305
Age, mean + SD 64.9 + 3.6 66.6 + 4.0 67.7 + 4.1 <.001
Albumin, g/L, mean =+ SD 427 £ 2.5 423+ 24 418 £ 26 <.001
Total cholesterol, mg/dL, mean + SD 185 + 32 184 + 37 179 + 30 .03
SBP, mmHg, mean + SD 147 £ 20 149 + 22 154 + 23 <.001
DBP, mmHg, mean + SD 85+ 12 85+ 12 87 +13 .22
Hypertension, %* 67.2 68.1 76.1 .03
Diabetes mellitus, %" 1.1 21 26 .30
Body mass index, kg/m?, mean + SD 222429 221+ 3.2 214+ 3.0 .004
Smoking, % .
Never smoker 20.4 43 16.1 12
Ex-smoker 247 34.0 239
Current smoker, <1 pack/d 43.4 46.8 46.6
Current smoker, >1 pack/d 115 14.9 134
Drinking, %
Never drinker 211 31.9 29.5 .023
Ex-drinkers 7.6 10.6 10.5
Occasional drinker 238 10.6 17.7
Daily drinker ’ 47.4 46.8 423
Women n=1685 n=98 n =264
Age, mean + SD 64.9 + 3.8 68.0 + 4.1 67.9 + 4.1 <.001
Albumin, g/1, mean + SD 432 + 2.2 424 + 2.4 424 + 24 <.001
Total cholesterol, mg/dL, mean + SD 204 + 34 201 £ 32 197 + 37 .03
SBP, mmHg, mean + SD 144 £ 21 148 £ 21 150 + 25 .001
DBP, mmHg, mean + SD 82+ 12 83+ 11 84 +13 a1
Hypertension, %* 63.1 71.4 716 .02
Diabetes mellitus, %" 1.8 2.0 38 a7
Body mass index, kg/m?, mean + SD 23.0 £ 35 235+ 35 225+338 .04
Smoking, %
Never smoker 87.4 89.8 85.8 .048
Ex-smoker : 31 1.0 35
Current smoker, <1 pack/d 8.8 9.2 9.8
Current smoker, >1 pack/d 0.7 0 0.9
Drinking, %
Never drinker 81.8 88.8 80.7 .048
Ex-drinker 1.8 1.0 3.0
Occasional drinker 13.1 8.2 9.5
Daily drinker 34 2.0 6.8

* Systolic blood pressure (SBP) >140 mmHg, diastolic blood pressure (DBP) >90 mmHg, use of antihypertensive agents, or some combination of these.

" Nonfasting serum glucose level >200 mg/dL.
ADLs = activities of daily living; SD = standard deviation.

sexes, mean age was lowest in participants who were alive
without impaired ADLs. In contrast, serum albumin and
TC were highest in participants who were alive without
impaired ADLs. In both sexes, the highest SBP, DBP, and
serum glucose levels were found in those who had died.
Smoking or alcohol consumption differed significantly
between the three groups. The highest prevalence of those
who had never smoked or consumed alcohol was found in
those who were alive-without impaired ADLs in men.

- Table 2 shows sex-specific adjusted HRs of all-cause
mortality and ORs of having impaired ADLs according to
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quartiles of serum albumin. The multivariable HR of all-
cause mortality for the lowest albumin quartile compared
with the highest was 1.48 (95% CI=1.01-2.17) for men
and 1.70 (95% CI =1.16-2.51) for women. As a contin-
uous variable, serum albumin was significantly and inverse-
ly associated with all-cause miortality (HR = 0.93, 95%
CI = 0.88-0.97 for men, HR =0.92, 95% CI=0.87-0.97
for women, for 1-g/L increase in serim albumin). This re-
lationship remained significant after excluding deaths with-
in § years of follow-up-(data not shown). In women, the
muitivariable OR of survivors having impaired ADLs at
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Table 2. Likelihood of All-Cause Mortality and of Having Impaired Activities of Daily Living (ADLs) According to
Quartile of Serum Albumin in a 12-Year Prospective Study of 1,844 Japanese Men and Women Aged 60 to 74

Dead, Cases Alive Impaired ADLs,
Stratum Participants Multivariable Cases Alive  with Low ADL Multivariable
Mean at Baseline Person- Deaths Hazard Ratio at End of at End of Odds Ratio
Serum Albumin (g/L) Survey (n) Years (n) (95% Ch* Follow-Up (n) Follow-Up (n) (95% CI)*
Men (n = 797)
Serum albumin level
<40 388 174 1,938 87 1.48 (1.01-2.17) 87 8 1.10 (0.36-3.36)
41-42 415 246 2,867 103 1.36 (0.95-1.95) 143 15 1.56 (0.61-4.01)
43-44 435 212 2,603 69 1.06 (0.73-1.55) 143 15 1.62 {0.64-4.07)
>45 45.9 165 2,080 46 1.00 119 9
1-g/L increase in serum albumin
Analysis for all participants 0.93 (0.88-0.97) 0.93 (0.81-1.06)
P for interaction with serum total cholesterol .60 0.11
Total cholesterol
<Median (n = 393)" 0.91 (0.85-0.98) 0.92 (0.76-1.12)
>Median (n = 404) 0.94 (0.88-1.01) 0.97 (0.79-1.19)
Women (n = 1,047)
Serum albumin fevel
<40 39.2 143 1,700 58 1.70 (1.16-2.51) 85 22 4,12 (1.82-9.36)
41-42 415 289 3,592 78 1.18 (0.82-1.68) 211 31 1.84 (0.91-3.72)
43-44 434 358 4,698 72 0.91 (0.64-1.29) 286 29 1.36 (0.69-2.70)
>45 459 257 3,308 56 1.00 201 16
1-g/L increase in serum albumin
Whole population 0.92 (0.87-0.97) 0.86 (0.77-0.96)
P for interaction with serum total cholesterol .006 a2 -
Total cholesterol
<Median (n = 537" 0.87 (0.81-0.94) 0.77 (0.65-0.91)

>Median (n = 510"

0.98 (0.90-1.07) 0.95 (0.81-1.11)

* Adjusted for age, total cholesterol, diabetes mellitus, hypertension, body mass index, cigarette smoking, and alcohol drinking.
*Median of total cholesterol was 180 mg/dL for men and 200 mg/dL for women.

CI = confidence interval.

the end of follow-up was significantly higher in the lowest
albumin quartile than in the highest quartile. A significant
interaction between serum albumin and cholesterol for all-
cause mortality was observed in women. After stratification
at the median of serum cholesterol, the HR associated with
a 1-g/L increase in serum albumin for women was 0.87
(95% CI = 0.81-0.94) in the group below the median of TC
"and 0.98 (95% CI = 0.90-1.07) in the group with TC at or
above the median.

Table 3 shows multivariable ORs of having a compos-
ite outcome of impaired ADLs or death according to quar-
tiles of serum albumin. The multivariable OR for the lowest
albumin quartile compared with the highest was 1.56 (95%
CI =0.94-2.57) for men and 3.06 (95% CI=1.89-4.95)
for women. This relationship was more evident in the group
below the median of TC (multivariable OR for the lowest
albumin quartile = 1.91 for men, 95% CI = 0.88-4.15, and
4.50 for women, 95% CI=2.25-9.02). As a continuous
variable, serum albumin was significantly and inversely as-
sociated with a composite outcome of death or impaired
ADLs in the group below the median of TC and not in the
group with TC at or above the median in men and women.

When compared with women with serum albumin lev-
els above the 25th percentile (40 g/L) and TC levels at or

above the median (200 mg/dL), women who had serum al-
bumin and TC concentrations that were simultaneously
lower had the highest multivariable adjusted OR of having
a composite outcome of impaired ADLs or death (3.76,
95% CI = 2.31-6.12). The corresponding OR became 1.35
(95% CI=0.67-2.71) in the group with low albumin
(<25th percentile) and high TC ( >median). Using the same
cutpoints (>40g/L for serum albumin and >median for
TC) as a reference for men, the multivariable OR was also
highest for men whose albumin and TC levels were simul-
taneously lower (1.34, 95% CI =0.74-2.43). The corre-
sponding OR was similar for those with low albumin and
high TC concentrations (1.34, 95% CI = 0.83-2.16).
These results were not substantially affected when par-
ticipants with clinically abnormal serum albumin levels
(<35 g/L or <38 g/L) were excluded from the analysis.

DISCUSSION

To the authors’ knowledge, this is the first prospective study
of the relationship between serum albumin and all-cause
mortality and impaired ADLs in a non-Western population.
The unique finding of the present prospective study is that
the relationship between low albumin, even when within
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Table 3. Likelihood of Having a Composite Outcome of Impaired Activities of Daily Living (ADLs) or Death According
to Quartile of Serum Albumin in a 12-Year Prospective Study of 1,844 Japanese Men and Women Aged 60 to 74

Deaths or Cases Deceased or Impaired
Participants at Alive with Impaired ADLs, Multivariable
Stratum Baseline ADLs at the Odds Ratio* (95%
Serum Albumin Mean (g/L) Survey, n End of Follow-Up Confidence Interval)
Men (n = 797)
Serum albumin level
© <40 38.8 174 95 1.56 (0.94-2.57)
41-42 415 246 118 1.45 (0.92-2.29)
4344 435 212 84 1.13 (0.72-1.80)
>45 459 165 55 1.00
1-g/L increase in serum albumin 0.92 (0.86~0.98)
P for interaction with serum total cholesterol 19
< Median total cholesterol (n = 393)*
<40 38.7 113 62 . 1.91 (0.884.15)
41-42 41.4 137 67 1.96 (0.94-4.09)
4344 43.4 90 36 1.46 (0.67-3.21)
>45 45.6 53 17 1.00
1-g/L increase in serum albumin 0.88 (0.79-0.97)
>Median total cholesterol (n = 404)*
<40 38.9 61 33 1.40 (0.68-2.92)
41-42 41.6 109 51 1.27 (0.69-2.33)
43-44 43.5 122 48 1.08 (0.60-1.97)
>45 45.9 112 38 1.00°
1-g/L increase in serum albumin 0.95 (0.87-1.04)
Women (n = 1,047) ) -
<40 39.2 143 80 3.06 (1.89-4.95)
41-42 415 289 109 1.39 (0.93-2.07)
43-44 43.4 358 101 1.07 (0.73-1.57)
>45 45.9 257 72 1.00
1-g/L increase in serum albumin 0.87 (0.82-0.93)
P for interaction with serum total cholesterol .001
< Median total cholesterol (n = 537)*
<40 3941 100 61 4,50 (2.25-9.02)
41-42 415 179 74 1.72 (0.92-3.20)
43-44 43.4 171 43 1.02 (0.54-1.94)
>45 45.8 87 21 1.00
1-g/L increase in serum albumin 0.79 (0.72-0.87)
>Median total cholesterol (n = 510" )
<40 39.5 43 19 1.57 (0.73-3.41)
41-42 416 110 35 1.10 (0.62-1.94)
4344 43.4 187 58 1.22 (0.74-2.01)
>45 45.9 170 51 1.00
1-g/L increase in serum albumin 0.98 (0.89-1.08)

* Adjusted for age, total cholesterol, diabetes mellitus, hypertension, body mass index, cigarette smoking, and alcohol drinking.
" Median of total cholesterol was 180 mg/dL for men and 200 mg/dL for women. )
CI = confidence interval.

the clinically normal range, and total mortality and im-  the highest relative risks for 3- and 5-year mortality and a
paired ADLs was more evident in elderly Japanese with  composite outcome of death and decline in functional status
cholesterol levels below the median. after 3 years.® Another study reported that functional

Few studies have examined the effect of low serum  performance was three times as likely to decline in Dutch
albumin on mortality or ADLs stratified according to serum  men aged 55 to 85 years with lower serum albumin (<43 g/L)
cholesterol level 225717 A follow-up study of 937 U.S. men  and lower serum total cholesterol (<200 mg/dL) as in those
and women aged 70 to 79 found that those with low  with higher levels after 3 years of follow-up.!é Similar results
albumin (<38g/L) and low cholesterol (<167mg/dL) had  were observed in the present study.
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In contrast, a 5-year follow-up study of 820 Dutch
males aged 64 to 84 found an inverse relationship between
serum albumin and the incidence of coronary heart disease
in individuals with serum cholesterol levels of 250 mg/dL or
higher.!® Furthermore, it was previously reported that a
combination of low albumin (<43 g/L) and above-average
cholesterol levels (>185mg/dL) is associated with excess
cardiovascular mortality in Japanese men and women aged
30 to 5§9.17 The combination of low serum albumin and
high serum cholesterol may be associated with excess risk of
cardiovascular disease when mean serum cholesterol is high
or when the study cohort is young, which might be due to
the antioxidative effect of serum albumin on serum low-
density lipoprotein cholesterol.?* To the contrary, in older
populations with low serum cholesterol, the combination of
low serum albumin and low serum cholesterol might
be associated with excess risk of all-cause mortality and
impaired ADLs.

The exclusion of participants with clinically low levels
of serum albumin (<35 g/L or <38g/L) did not affect the
study results. Accordingly, it is likely that an outlier phe-
nomenon did not cause the relationship between low
albumin and a composite outcome of death or impaired
ADLs. To the contrary, these results, especially for women,
suggest that there exists a threshold at which the risk of the
above-mentioned composite outcome is greater when se-
rum albumin levels fall below a range from 38 to 40g/L.
However, some previous studies describe a linear associa-
tion between serum albumin and mortality within a normal
range of serum albumin.’ The results of the current study
suggest the need for more research to determine at what
albumin level risk for death or impaired ADLs begins to rise
for elderly people.

For the risk of low ADLs, different results were
observed for men and women. In men, the OR of having
impaired ADLs in survivors failed to reach a maximum in
the lowest albumin quartile. Consequently, for men, the OR
of a composite outcome of impaired ADLs or death in the
lowest albumin quartile was diminished, although it re-
mained highest in the lowest quartile. One reason may be
the difference in life expectancy for elderly men and women.
Crude mortality in men (32/1,000 person-years) was much
higher than in women (20/1,000 person-years). Accordingly,
for men, impaired ADLs constituted a smaller fraction of the
composite outcome of death or impaired ADLs. The long
period of time between the baseline examination and the
follow-up survey for ADL might also have masked the re-
lationship between serum albumin and impaired ADLs, es-
pecially for men, because most elderly participants died
before ADL assessment. However, a 3-year follow-up study
showed that a combination of low albumin and low cho-
lesterol levels predicted functional decline, especially for
men.'® Further studies are warranted to determine whether
the sex difference observed in the current report is real.

Although the causal mechanism remains unclear, serum
albumin is a biological indicator of poor nutrition, muscle
loss,'? subclinical disease with inflammation, and vascular
injury or neoplasm,?® especially in elderly people. Serum
albumin is also a negative marker of the acute-phase
inflammatory response.?é Cytokines such as serum inter-
leukin-6, which are high in acute or chronic inflammatory
status, decrease serum albumin levels.2”

The present findings are based on a long-term follow-
up study of community dwelling participants in the Japa-
nese general population. Low-normal serum albumin levels,
especially when coexisting with low serum TC, predicted
all-cause mortality during 12 years of follow-up. Further-
more, low-normal serum albumin levels combined with low
serum TC, even when both were within clinically normal
ranges, were associated with impaired ADLs for women
more than 10 years later, which might reflect mild nutri-
tional deficiency or chronic inflammatory process. Accord-
ingly, adequate nutrition counseling or screening for
subclinical chronic inflammation should be considered for
those whose serum albumin and TC concentrations are
simultaneously low. Such interventions may be especially
important for women as a means of preserving ADLs.

A limitation of the present study is that information
about ADL was available only at a single time point at the
end of follow-up. Another limitation is the lack of infor-
mation on nutritional change or recent weight loss at the
baseline survey. However, individuals whose baseline data
revealed stroke, which is the largest cause of impaired ADL
status in Japan, were excluded.?® Furthermore, the present
follow-up period (14 years) was so long that it would have
been difficult for individuals with impaired ADLs at base-
line to survive to the end of follow-up. It is also unlikely that
individuals with impaired ADLs or severe subclinical
disease with weight loss such as cancer were members of
the study cohort, because each participant was community
dwelling and attended local public health centers without
assistance. Thus, it is likely that few individuals with
impaired baseline ADLs or severe subclinical disease were
included in the present analysis.

In conclusion, low-normal serum albumin levels with
low serum TC, even when within the clinical normal range,
was associated with loss of ability to perform physical
activities in elderly Japanese, especially women. Because
albumin and TC are inexpensive and easy to monitor serum
biochemistry parameters, they might represent a useful
predictor for identifying individuals at high risk for ADL
decline and death in the early stages of old age.
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SAEROFEN ADL OB LERBABEREATFOY R 7 E£E L OBEE
—NIPPON DATAS90

SHRFEE B EA BBENERKEELEY - PHESXSBE #HH
SHEFEE Bf 8% ELRRBERtL X —THRZEH BE
SHEFRE AT XE WERREITREFR BE

[BM]

AAIBWT 65 B LOBBEREMT I T EBREXTEIRETRI TR
KEBTEALOTHAILPEETHS, HIBHESZBWTERED R EAFENE
(ADL) # BIFICE-S7=-DIzik, £FICBIT5 ADL OBREEZHALNICTTHZ &R
EETHS, HIREERE D ADL OREIZHOWVWTORIHIBEHFTIZL 5 b OB KER
FEHTEY., BEOICHO N LRIV 2V,

EFRRICBNC, EAMBEATEBECETICRIETHRAL LT, BHEIMES
BARESE D, TETRATREFORAN IE L HD TV, o, EXANAH
HEBED 5 EROWB L B - FETIT, AFEBESMETLTWS L, BIH L HR
LTEFDRDPEERNELRBIEPHALNI R, TRHDIZE LY, MEHR
TREHFOFHIZ. Bt BRAERBDERTOFHET TR EZDRDOETIINT ST
BHIiZ b D BNBdZ EBNmmInTnd,

T, BROBBBEAAREFEESZ EBAMEFCLHEEDORELEET D
TLREHANTEY, ARV v Fr—aRER TS, ZhiZ, BiLE
DIEERBEE. ERFORERLE LTORNBIEHOERICERTOILICKHBHT
b5, BELTVWAREBRETFOENRSL RPBEBBBREBORESKT Y A7 BH
XA ENRINTWDS,

AElr. BRREEBROARRFOLEMLEFENBFEATDEORTLOBEEEZHDL
T A LENEETHS, UL, ZhET, TEMNAEEEBEOHD & REWTHY
WZE S LRI 2V, 22 C. AN HBARAORRERCBWT, BEHE D
SAEMOFRE B EEE (IADL) OHBEZRALMCTHZ L &, IADL OHB LBER
BEADOHBRRAFOK L OBESE AT,

ARFFRIE. BASE HEESICHIH S /- KM a2 R — FHFZE NIPPON DATA90
KBWT.BREOERESEBRARREFOEM L 5 EROFRM A ¥ AEESE (IADL)
DHBERAOLMZTHZEEHEE LT,

(5]

EA41% 1990 i, EEAME LAE42E 300 RKICRBWT, 30RUELEDE2ERZ
HEL L TREERABEBTEESZEH L, 4B, FERSFHXEZEET SREHIC
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XoTEREh, M—ENEETBEECHAENTOh:, ZOREOZLE LN
% L LT, NIPPON DATA (National Integrated Project for Prospective Observation
of Non-communicable Disease and its Trends in the Aged) &9 &FD 2k — M
ERREIN, SETEEREFRLEMTR L OBESRF IR TE L,

NIPPON DATA90 Ti¥. 1995 4 & 2000 FIZEFNENEFEDOREIZ OV TEH 1T
o, MAT, ZORATEENERTEL S RULDEAEE TRENEON-E
REE LT, RREBEARSHERN (HEH) XOFEZEL2 A= IADL OFE%:.
ZUMEDORBFTOBHE/TER L, AEBHIVRELNTZDIL 300 HXF, 257
WMETHoTe, RERFHEERELEARL L, BERENTERP o ZHIIERFE
TXEETEE L,

#FEHDO I AD LI, 8 (reliability) & Z¥MtE (validity) MBFERREN =R 7
—NATHY, RE 1205 IXFERMNBMN., RE 620 9 IXMARESIME, RM 10 225
13 RS BE Z7=TRTEY, 18 ORAEET T IV, Tvwinx )] OZFR—T
BEL, IV B1A, TWx ] BORTHY, A I3 AFHERTHD, ZORF—
MIZL OETEAIR TV,

1990 412 60 B LA E72 o 7= 2831 A% 1995 0 IADLREDOXR R L 2 ofe, 2D H
H 286 AL 1995 LRI T L, 404 NIIRBFOBINRE LN TRHERETH -
Tro 5D, 1995 FEIZTAERNR LR oDIX 2141 4 THY, £DH L, 324 MBEHFL
40 LB BREICEMT A LN TERDP oD 20609 LOFENEHTE, D
FEEIL 2000 FF TEBBEN 1995 FR LR —DEFRTEF L TV DX 1644 4,
SEMOMICEH LK 1204, BT LZDIX 3014, BRI 44 THo7-, 1995
FEIZIADLAE®*ZZ LIEIL 2141 4 Thote, TD 55, 32 A MBEER L 40 4 03xt
BEEM TN TETREBEITE b o7, AENHE 20694 D 5 5. 2000
FERFICAESFEOBB ZEH L, 1995 FRER—DOERTERFEL TV DX 16444, 5
EROBICENLE 1204, L LD 3014, BFARRAIZ44 THoT, R—D
FERRICBEELTWE 1644 £D 5 B, 2000 £DOFHET, 36 LHMBELR L, 89 LMBXE
BB TETRENTER» o7, 2T, FHEROHETXLE X 1995 F & 2000
FEOMEIIRENTE. XBOH S 29T A 2RV . HEHB 2L TERZE L5 492
4. KHET304., 7t 12224 TH 5,

Z LTHEAD IADL ® 5 £ 0O#B %2, 1995 EDEB AN S 2000 ENBEER U
FLETRD I,

ERBEBOAKREFIX 1990 EOR—X 54 VEOFME (SBP>140mmHg
and/or DBP>90mmHg)., ¥R%E (7 /23— Z>=200mg/dl and/or HbA1c>=6.0). &
aL A7 a—)VifE (TCH>=240mg/dl) , {& HDL fifif (HDL<40mg/dl). kY 7
Y74 FiifE (TG>150mg/dl), B (BMI>25kg/m?), BEMD 7HE & L=,

FRERERTFOFRICLY IADL EROEEBRL2INE I DERER LI, EREE
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¥t t REIRIE—RESEIHN. BRI RRELIToT, KIZ-oh b 71
BOoREFOEEE SEROHERNESLOLTILELDBEY., M., £, KELX
WELUCEERSN ORI L, AEAEIS%L LT,

[&E2])

FRATXIRE D 1995 FRF O T FEiT, FHE 719 (£5.0) K. K% 72.8 (5.7) =&
Thotz, ®11T, HEBRERIICHENX IADL §ROE/EEZ R L, ThTH
DERTELZLLVERLEVIZY IADL SROEHERIAFREICET LTW, £,
IADL O L&iZ, BR L LEFBBEICRDII>TRELRY, BHED 656~69 KD
-0.412 12X LT, 85 LA EBETIX-3.167 TH o7, LETIX., 656~69 B D-0.476 IZ
st LT, 85 LA EBETIX-83.143 Th o 7=,

#£ 21, WA, fEBREFDEE (risk status category) BIZHT=N—R T A VEEOD
g, BEE, BESE, KEEE. sh/EE. §SavX7Fe—MfE, {& HDL @
fE, M TGMEE, BRBEOEEGETR L, BhEbAITITV — T L RXHTEHFEIT
XERH LN o7, One risk factor DF TR OLHEENE oD F L E bEM
JE#Z Tdh o7, Two risk factors THELEP DL EMEDNEETH Y, RIZE-
FOERBHETIZIowHDL 2 VAT —ATh Y, L Tid high TG T > 72, Three
risk factors (¥BL L bEMETH Y, RWTHEHTIX High TG, K HDL Th o7z,
ZMTIIHighTG R 2FBTH Y., 3FBIIWERK TH o7, Four more risk factor
TIX. three risk factors DIRFIZM X T, BHEHE DOEIEN BT 63.4%. KT 80%
Tholz, BERFROEIELEHET66%. ZHETB80%TH-7,

# 31X, 1995 55 2000 FNZENEFI D IADLHEROENEZ EREFOFEH
KRLTWD, BELLEMPLEFTHIR > THARRRELERRELL 2o T,
BHETIRMFER 2 VAT o —A e TG ELUSMI, WTFhLOEREFBH 51254
IADL B DM ERE N2 T2, KE TR TR TOBKREFTY A7 3H5FH 7 IADL
B DEIERKEpolz, LLEED HDL 2R EWVWTHUEEBEEZIRO R 1o
72

#41k. SEMICBIT SEMERNFERN IADL BROE{ELX—R T 1 VFDOMEKR
RFoBE2~T, BREBEZBOBREFESEMT 512L IADL HFREVFEICET
LTW e (p=0.029), 1995 fE#EIZ AR ADL 43 8 3L LT\ E I RE L T RSO
W% EHE U723 B R BE R OfERE F 25 IADL 3B BITIE< 722 Tz (p=0.034),

[E£] _

AHETIRK, BERORXERZHNT, ﬁﬁ%ﬁ%%@f&‘lﬁlﬁ?@?&@&ﬁﬁ%ﬁ%A
WA IADL oHB L oBEEZHOMILE, B4 0EKREF TREEDE
HDL 2 L 2T m— VIl fELSMZ IADL DR T & AR RBELZ R L7e b DT o 7o A3,
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BRBEBOABREFHE IADLBRIIEERACEHEEZ L, 4 OBEEIEIH T
HbURIBERBTAHILIZEI>»TIADL OIETIRONRBZ EBREINT, ZHIIHE
RREROAKRRATFOERIZELY IADLIETAZ T TEXARESHEZRB LT WS,
BRBEABMBKRETF & ADL, IADL OBEIZOWTIIWL DD EITHRERSH S, Fl
ZIEELEEFEBEDIET, IADL ETREHINL T WD, Pinsky DX,
Framingham Study ¥ — % £ iV T, KHIBVTELE, B, BERFETHBZ &
A, BHETHBEOLETHS I LR IADLETIBELTW WS HEEZ LTV,
F M OOKBERESHROERZMRIC LIFE T R RKMLEMED 139mmHg
UTOEFOERICK L TCEMLERETIL 3.66 fFDOFEBRRNBETEALNT, E-IBH
BT ELRY TETHMNGRENESRDEE D Ushape #/n L7z, BT EIT
FEERAMETICEET IEREZRFLEER, BLE. BaLVXTo—0 BE R
B LIEFHBRAERREAFE LTHERD -7, £7- Pinsky 5 OHE T, KHICBWTER
FRHRBEMEEILEBREDEZETEIE TR I NG, EHEZICL>TELL &
EOFEERAZEEL WAL I EBRREINT,

7=, MA 512, NIPPON DATA 05— # % T, HDL & £AH B ¥ EE81E,
METOBEEIZSWT oM EITo 2R, HDL BMEWZ L ADLIETAE < 22 51T
ERLTE, Z0OZ s, EEBNEOHEM, NIBEMORA 2L HDL #8ims€ 5 &
FRAEEBENEETHI I ENRRBRINT,

Ohmori & ? retrospective observation Bf%EIZ L 5 &, 6 »y AU LD EHNEICE
HERE LT, B, BKETFET, EVWSITREZHLT TS, ZOZENLHER
BERBDORBBRAFOFHOEEEN IR I, FHHEERLE L TESEOERZRY A
NEEBEZRET S LAKELEDbRS,

e, BRNOOMETIE, BEINBBLELHB N T-EEImE 2 RIC, #BETIB
HEHEMFICIAEEINBEEBLUEZEIX, LRPoFLHBRLTIEROBNE
DEILZTFHLEEWOIBRERS S,

LR s BREFDEF L ADLRIADL & OEEZ2ZAHEITIZEAERZND,
ABEIZELY He OEBRRTFEOBEENRKE 2L TYH, AREFHOHEMIZ IADL
DIRTERELEx OGN, 2@ IADL DIETIZIIE O DOEFERELX LIS, T
BREFOERIIFERB[EBRORERZED L7720, BIEMMEPICRIE LioMEdhi L
DERBRAN ADLET 2+ LT IADL DIETICIRA > TV 5 THEMN S 5, £ I8
REFEDLRSTHLEBEORABEIEEEHEOMMERE R EIZL-TETTSZ
EBRERINTEY, BEREOMOLEREDFEE L LTHRERSRABLREFOE
EREZELZONTWS, Y RAJEBEZLEOTIERBCA VAV ViRHUEe E DR
EHRIZ, BHRACESFED R LEORBLBEETHIZLEEZILND, WTHIZE
LERETEMIREL, S0 IADL ETOBERTH Y., ABLELE L THENAR
PHEMIE?, BREFBOARETEHRIEREDBARI T2 LBHONTEY,
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NELEDHEH A NOTELEMEREEX bR,
FIFIZIXEOPDORARSH 5, ETAREDOBEREFIX. #EID IADL FAEET
X2 2D 5 FRNICHIESNTZHDOTHY ., ZOMOREBEBOHBENZE LTV
R, LLREL, REFOHAIZIEHFEICESWHWTEY, AADORESLEVH
LICRTFELTWARWEDERTHD, FERN—R5A4 VRAERICEBENREERR%
HLTWeXREIL, #E IADLAEEE CICET LEV S REL oD T 578,
RROTFECLVEREFOELEETI V) [REOHE] 2 LABITAZ L
MTETWDHLEZDILBAIRETH D, RIZ. BERERIEREFORICEENT
WEHR, BERELZREERL LIFER, ©LUARER T IADL XFEIETLTY
Too BRIEIIERA RERFEEEDCERTHIN, EEL THLEBE~DY XA BETT S
ETIIPRYOBEMELPZZEBEBH/RINTNSE, TLEBEOBERICBVTIIEHS
DOEERBBED TENP oD, MLPOFKE L, FLEREREOHEEB TR %
BIEEEIZBRVRACZoTWEEExbh, BELTLEFEABESHOET
ZFHT2FETIREIELRNPoTEEZIOLND, KEZICIADL AR SET LICER
LTWa7dH, SERICBWTW2ED L 5 RFEE T IADL BETF L0 RF k7
D, ERDMENRLETH B,

ime LT, BARADORFKER NIPPON DATA905 EERI DB L vV, fEERBEA
DOfE% L IADL OIETELIAERBEEZR LE, BERSRALREF~DOFHMA
EITO ZERBERBEBECSREL THT AT TR, TRAEEHEZHESLTZ
CIZEBBDBZEPTRREINT,

Table 1 Mean of Insrumental activities od daily living (IADL) at 1995 and 2000, and
mean of the difference between IADL at 1995 and JADL at 2000

1995 2000

N mean SD N mean SD mean /IADL P value
Men
65-69 308 11.7 2.5 204 11.4 2.9 -0.412
70-74 251 11.7 2.2 164 10.7 3.3 -1.134
75-79 158 11.2 2.8 81 94 3.9 -2.222 <0.001
80-84 87 9.2 4.0 37 7.9 3.8 -2.568
85- 35 7.5 4.0 6 3.2 1.9 -3.167
Women
65-69 405 12.1 1.9 290 11.6 - 2.2 -0.476
70-74 312 11.8 2.1 208 10.8 3.1 -1.154
75-79 228 10.6 3.2 142 94 3.6 -1.634 <0.001
80-84 132 8.9 3.8 69 6.8 3.8 -2.855
85- 91 6.0 4.1 21 4.4 3.6 -3.143
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Table 2 Mean (ﬂ—.S.D.') and prevalences of baseline characteristics stratified by CVD risk status categories at baseline survey

in 1990, NIPPON DATAS0

Risk status category

None One risk factor Two risk factors Three risk factors Four more risk P value
factors

Men
Number of participants (%) 48 (10.1) 134 (28.1) 144 (30.2) 86 (18.0) 65 (13.6)
Age (yr) 72.6+£6.0 72.945.4 71.544.7 71.5+4.4 71.3+4.7 0.093
Body mass index (%) 0.0 4.2 12.8 27.5 63.4 <0.001
Smoking habit

Ex-smoker (%) 60.4 53.7 20.8 25.6 26.2 <0.001

Current smoker (%) 0.0 23.1 66.0 58.1 64.6 i
Drinking habit

Ex-drinker (%) 10.4 7.5 8.3 10.5 16.9 0.285

Daily drinker (%) 45.8 56.7 56.9 44.2 46.2 )
Hypertension (%) 0.0 56.0 75.7 72.1 89.2 <0.001
Hypercholesterolemia (%) 0.0 2.2 6.3 17.4 43.1 <0.001
Low HDL (%) 0.0 6.0 18.1 47.7 75.4 <0.001
High TG (%) 0.0 7.5 16.0 69.8 83.1 <0.001
Diabetes (%) 0.0 4.5 13.2 27.9 66.2 <0.001
Women
Number of participants (%) 80 (11.9) 207 (30.7) 193 (28.6) 121 (18.0) 73 (10.8)
Age (yr) . 72.0+5.7 72.3+5.6 72.7£5.6 73.2+5.8 73.2+5.1 0.465
Body mass index (%) 0.0 10.7 31.1 49.2 80.0 <0.001
Smoking habit

Ex-smoker (%) 25 1.4 18 4.1 2.7 <0.001

Current smoker (%) 0.0 3.4 4.7 8.3 21.9 )
Drinking habit

Ex-drinker (%) 0.0 0.0 0.0 0.8 4.1 0.008

Daily drinker (%) 5.0 1.9 41 3.3 4.1 ’
Hypertension (%) 0.0 59.9 76.7 83.5 918 <0.001
Hypercholesterolemia (%) 0.0 10.6 32.1 44.6 49.3 <0.001
Low HDL (%) 0.0 5.8 12.4 38.0 60.3 <0.001
High TG (%) 0.0 8.2 38.3 66.9 94.5 <0.001
Diabetes (%) 0.0 11.1 31.6 47.9 79.5 <0.001

Table 3 Mean of the difference between IADL at 1995 and IADL at 2000 by the baseline survey
in 1990, NIPPON DATA90

Men Women
Age 71.9(+5.0) 72.8(5.7)
N mean AIADL P value N mean AIADL P value

BMI

BMI<25 400 -1.11 513 -1.11

BMI>=25 92 -1.32 0.545 217 -1.40 0.211
Smoking habit :

Non-smoker 92 -0.87 664 -1.16

Ex-smoker 173 -1.43 0.268 19 -2.47 0.142

Current smoker 227 -1.04 ’ 47 -1.26
Hypertension

SBP<140 and DBP<90 180 -1.09 258 -1.11 :

SBP>=140 or DBP>=90 312 -1.18 0.768 472 -1.24 0.544
Hypercholesterolemia

TCH<240 422 -1.17 500 -1.14

TCH>=240 55 -1.11 0.890 174 -1.21 0.804
HDL

HDL>=40 353 -1.10 548 -1.03

HDL<40 124 -1.32 0.483 126 -1.71 0.016
TG

TG<150 330 -1.24 433 -1.09

TG>=150 147 -0.99 0.410 241 -1.29 0.396
Diabetes

Glucose<200 and HbA1lc<6 443 -1.11 0.178 633 -1.12 0.209

Glucose>=200 or HbAlc>=6 34 -1.82 ) 41 -1.71 )

_30_



19950 52000F ETHSEMICB I BENTEN B E LB DEOHBIC
X BER—AFA(DER

BEFFEOB BEEDEOSEROED

EREEEBEE(8) 95%CI P

Age

70-74 -0.107 (-1.066, -0.284) 0.001

75-79 -0.185 (-1.859, -0.935) <0.001

80- -0.239 (-2.813, -1.686) <0.001
Sex’ -0.004 (-0.434, 0.481) 0.920
Daily drinking 0.044 (-0.187, 0.794) 0.225
Ex-drinking 0.007 (-0.753, 0.958) 0.814
Ex-smoking -0.069 (-1.050, -0.043) 0.033
Bumber of CVD Risk -0.063 (-0.274, -0.015) 0.029

actors

1995 AR A H EFBBIFD B LF IR - 2B E

Age

70-74 -0.099 (-1.004, -0.218) 0.002

75-79 -0.174 (-1.786, -0.840)  <0.001

80- -0.225 (-2.788, -1.594)  <0.001
Sex -0.001 (-0.468, 0.458) 0.984
Daily drinking 0.050 (-0.194, 0.799) 0.232
Ex-drinking 0.014 (-0.698, 1.059) 0.687
Ex-smoking -0.101 (-1.133, -0.118) 0.016
Number of CVD risk ~0.056 (-0.274, -0.011)  0.034
factors

R B0, &t SEEE KEBRALEE - BBEE]L,

Number of CVD Risk factors: & flfE (SBP>140mmHg and/or DBP>90mmHg) .

PERBE (7 L 21— 25>=200mg/ di or HbA 1c>=6.0%) .

EaL 27—/ (TCH>=240mg/dl) , {EHDL (HDL<40mg/dl) . B Y Z U S5AK (TG>150mg/dl) .
JET B (BMI>25kg/m?) | A58 {6 (RIS B HY)

B BE

19950 H2000F ECOSFEMOFEM A E ABBEI3EB OB AEBERLT 3,
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NIPPON DATAS90 %> b A lcmbnd #E RIS DA T, L BB T&
SHEMEE Tk BT URERRKFEFRE_ANR HEH

A. BB

SN & & HICTHFERRITE T UKERTE OBEITEMNT 5, VBB TIEH 2035 4
EOBALDARANEZRGR L LEERAE T 76g 7 FUBATRREZ AV BRI T,
BETEREOEE % 60 AT 11.5~14, 3%, KT 9.2~14.4%. 70K LE
T 8.9~16.4%. HHET 83~21.5% & HELTW5, BLDERFAERRE (Fk
144E) TiE, 60~69 D BERFR BDONA A LB 17.9%, Kk 11.9%. [
RIBDEREMEZ B EHRR VAL 1B 13.4%, Lot 16.0%, TO0RKLA LD FERIFA
<&Ebhd A IXBMH 21.1%, &M 11.6%. FERFOFEE LR ELKRVAL 115
% 16.1%. &M 16.7%. & 10 FEHTEEBEERFEOHEEIL 2FOEMER TV 5,

— R RIAE DOAEMTRITIFERFEICH L TN 10 REW L N5, B RA
BB ESHEDORIE, ERICESE L, BRFE TOMBE, MRE, BERED
E OM/NNLEEECKMEEEOERIIBHICBMAOEENE (QOL)., L AFE
BE (ADL) #ET X85, 65 RULOEREADDR 20%ICET IEEBLS DO
EicBWTEBEERFEOAEMT%, BETHEZHY . ADL, QOL RAEMTFRIET
DFHZEIENDZEIIBOTEETH 5,

NIPPON DATA i3 B RBEBEMAEOREZEROEBHHARTH Y . £ED L E(E
A &N 300 Y FIOEREZMNRE LAARAORKRERAORI TS Z &, o Hik
R LA — SN BRBIZXIZHETHY . REIR—HERTHES NI RE
P—_RA DI FVTF 4 —BENI L, BRUBHEEZ XX LETREBZITVE
BHEEBETCVWIREDOHREERT S, o T, 2EOERDLEESTH SHIZE
BEOREFENF I extGE LTEMTHREZER LZEERETHY., BIEDOREA
DEBRBEBERRNFOBMZMD LTERBHIAELELIDND,

AEEEIT 1990 FFEERGK BEMAEBHHZEINIPPON DATA 90 %6 EnE b
RBEDERTR L EGTHRERM LR, '

B. BFFHE

%3, NIPPONDATA 90 7 —# & v b5 60 LA LD EEEFERF D 5 EDEMm
FHERET Uiz, BT TIX 1990 FRERBREBEBRFATREY O EFFMEE. BERK
JREEICIN % C HbAlc EZ Mk L THERFBEZHE Lz, Tbbradsil,
D1990 £z 60 LA L, OFERBEERFICTIRET., &5 \WIIFERMFE 2 200me/d/,
3 5 3 HbA1c=5.9%)DE EHAHE X, @1995 FFE TD 5 FMITEIT 5 AEFEDH
EL 5EHRD ADL OFHEN ST, ULDZRBEOLTERHETHETHSH, HbAlc &
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EEREENREOTEHME+ 2x BEREM X VKD, £EROHEIIHT2EEICL
DREE LT, XARIT 2,204 AGHE 1,226 A : 1990 4 TOEEER 69 ik, HE 978
A6IRTH D, £l armbE (ELHME 140mmHg LA £,/ % 72 id#i5RH
fF 90mmHg LA k. 5 B W IRBREERRAE) . SIEME (2 L X7 a—/VE 220mg/d/
U EEFiIrEEME CIREST), IBR (BMI25 LLL), BYE (BEESED) oFEICK

DVAEL, HEEL L THW:, UEXVERKBOFE TOKRIEL % endpoint IZ L7z
BT EITo T2,

K &EIZ NIPPON DATA 90 X Y ¥EMRIS L BERE TR OBEL BRI L7, BIETHRIIHA
HESERDT V7 — FAEIRLVEARMHADL (k1. HEE 1~6) LM ADL (&
MR:# 2, HB 7T~19) 23MEL. ThZN 1EBETHETLAELD%Z ADLIET &
LTz ZHIZE VW XBRO ADL DET 25 L CERBOFED L OBFEL R LT,

C. MEHER

SEIDEEIC X AIEEERFIT 1,911 A69 £ 78 . BERKIT 293 A(FEHEE 69
+ 6 ) TEMICIIZEN Do 7B, BLLIIERFEHE TEETHo72 (R 2). 5
ERTOEMTEROBHERIL 95.1%, FELZHEBICE ST EDORINL 256 ATDH
ST, BERBFE DT RILSERT 23.8%., FHERK T 11.9% LHERKF THEILER
Thole (x2test p<0.001), F7z 5EMORBEFRIIERFE THE( log rank
test: p<O0.00DIZIERTH Y (K1), Cox HINY— FEF ML H3HTT 60 UL
EREOERTERAERT L LTHEER. BHETHD I LIMATERBOFENE
 BABRERFO—o LR 3),

WERAE TOEER ADL (K TH1X 25.3%. 2/ ADL K TH X 37.2% & FEBER
RIZHERTHEE (L HIT x2test :p<0.001) KEETH-7(K 2), £z, FErY
R T 7 BRSO TILER., M, IE, BHE, REZERLEEZ2ZRL THERRBIX
MST U7-EAR, 28 ADLIETORBAERKE 2 -7(XK 9,

D. &% .
HAADOEBEERBO TR, ERICETIREITDRVA, FHELIIEREEA
Eft 7 —EFD 60 MU LOBERKBED TEMOBHERERLTNS, BlE
PERFG 424 £ D5 H 133 FIDFETRH Y, LIEEEICL DTS 50%. BHEHE
%Kiéﬂiﬁi1%\@%Fmi6%¢m§2%\%®E®E®Liéﬁtmlﬂé
BREEORE - BEBICERTAETNEVWERE L, EEEETEHENICEY F#&
ﬁil%&bf%ﬁﬁﬁramﬁménfko\%%%f%ﬁﬁf#éﬁ%&k%@
¥E25L LT3, SEOKRFTS 5 EMOECRIIERFEE TIHERE DK 2 %
Thy., BBHEBERRAE TERTENEBLTCNDZ LIZAL»TH o7, BERRK
THEHELE, FmELE, MDSRAEE. BnEORAEERENREFELTHELT
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BY., BRELEINOOEESEMTFRICEBEELTNDELEE X ONT,
HESOHETHLHLNIZEN TV S X ) ICERFBITBELERBORKE, ERIZ
XARETEEMEES, —F., MEERENBEEFEMECLREEL 525 LOBE
L A%, FEMNTOERBOEEIZODWTORMNBUKETHIEEZILNS,
BB NS EOETICE 2BARL, KW, RIEMBEEZFOAROT. BRR
IIMMAEREE, Bt LRBREORELZNT U THEADKETRICLEELYEZXD
LIEBICEL 2V, FRRBVWTEBRERRFICBTIRABRETRERF LR
&30, ADLIETICOWTHZEa Y RT 4V 7 BRSHF CIIER. ., M/F.
BEBAE N2 TERRBOFENBI L= EERN, #2MAD LIETORBEEK L &2
V. BRECOMBEEREOERIIAEMTEREOHROTRETRORFICLEE
ThdrEEIONE, £, BETRIIBFEOHSHIFBITLEELZTTL LS,
HEMER LB E L TEREERFZEICBITS ADL BETRADKELZMAEHAL, ADL
BT RERNTAZENMETHIEELXLNRE,

E. #&i
EREARFTIEMAICEITS 60 BULOEBEIIBV T, 5 EROAGTREER
F & LT HbALe 23k L TERE LEEBERFENBIRE N, /-, BT OBRETERIE
TZARRINTYH, BERBIIMS L-EXRY, 28 ADL OEER TH -7,
BERE COMEREEOBTBRIIEMTRREBOA RO THETERORFITHLEET
bdDLEBEIBND,

_34_



(B) BHEF

000¢ 0001 0

} . . N. %N
100°0 >d : 1S931-jueI-30] F
g
o3

. -8

e
I
Sl S
u@.

OB Mr ,
0l

(F—A )X - AcLl) ZLFHEOYYARIEE "LE

_35_



gimav g #sEnav

YE6¢Z YLll6l YE6Z YLL6L

wHER  HHEEE MOME  MOYEAE
O
09 09
%89 %6°2. %L V. %58 | |
.08 | .08
0oL 001
% %
1000°0>d : 3833, X 1000°0>d : 3583, X
TavASH o 1AV FE

2 LB IQVHS RN PR E HBOWYH 2H

_36_



AN 2B IVHSRROGOEIL~E | BT IAVHERZEOTIEL LY
ﬁ%._dd‘ ¥HEZEZT YW\ B2 MR 2\VCIBEIO6 |~ | EREEFNAVHESE
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%2, HREOBEMBEEDNTOT 1 —Jb

EMEMA911E)  WRMA(2398) P
B/ (N) 820./1091 168./135 p<0.001
Fi (R 68.8+6.7 69.0+7.3 ns
BMI (Kg/m?) 22.7+3.3 23.7£3.5 p<0.001
SBP (mmHg) ‘ 146.1+20.4 149.21+18.6 p<0.05
DBP (mmHg) 83.2%£11.8 82.9+11.7 ns
HbAlc (%) 4.9+04 6.4£1.5 p<0.001
TC (mg/dD 207.51£40.0 200.5+64.1 ns
TG (mg/dD 133.7+82.8 158.5+£102.5 p<0.001
HDL (mg/dD) - 52.3%154 45.0+17.3 p<0.001
BUE (59 /72L) 1443 /468 210./83 ns

SBP : (UHE{iMEfE. DBP : #L3EHMFEE. HbAlc: /) aANESY ¥ AlclE
TC: BaLAFO—)UE. TG : ##fEliE. HDL : HDLJ L A5 O0—)V{#

xR3. BHEOEDBTRICHKEEZEZSETF
(CoxttBINY— REFII)

S B S.E. Sig Exp(B)

i (15%) 0.1148 0.0083 <0.0001 1.1217
e -0.6812 0.1323 <0.0001 0.5060
HRFROELE 0.6939 0.1623 <0.0001 2.0016
BMEDEFE 0.0105 0.1287 ns 1.0105
Ei#EDEE 0.2510 0.2061 ns 1.2854

& B I E DFETE 0.2487 0.1351 ns 1.2854
BAEH D 0.4997 0.0963 <0.0001 1.6482

BRMA : ERAICTHRRD. H VIR MREE=200mg /dl. &3 WidHbALC#E =5.9%
BME ; EERMEL60mmHg £ D/ 7 RIEEMmFISmmHg A £, &2 WIZRREERAX
BEiEMAE : #£3 L 25 0—)1220mg/dLEA E % 7= 138 8 i THamReh

IR : BMIAt26.480 k
BRE  BERSTOBRESD
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x4, EREOBETFRICHELEAZAT
(BEQ ATy oEARSH)

EENADLETIZOWTOZEO AT v 7 BB

A7 B S.E. Sig Exp(B)
£ (1R 0.1469 0.0095 0.0000 1.1582
it -0.3227 0.1656 0.0514 0.7242
BMI -0.0385 0.0203 0.0584 0.9622
& IMLE DFFLE 0.0564 0.0781 0.0000 2.0028
BRADOEE 0.6943 0.1692 0.0000 2.0023
BAESH 1 0.2050 0.0963 0.0333 1.2276
Constant -11.2856 0.9501 0.0000
#HRMWADLETIOWTOSEOI ATy J BRI
R 7 B S.E. Sig Exp(B)
i (1) 0.1664 0.0089 0.0000 1.1811
pod i 0.1034 0.1445 0.4742 1.1090
BMI -0.0598 0.0173 0.0005 0.9419
BMEDEE 0.2132 0.0672 0.0015 1.2376
BERA DI 0.5568 0.1557 0.0003 1.7450
B4EH D 0.2612 0.0844 0.02 1.2985
Constant ~12.3924 0.8503 0.0000
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