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0.02

P for interaction®

RH

Current smoker
1.86 (0.45-7.62)¢
1.37 (0.43—4.34)
4.24 (2.02-8.88)
1.28 (0.65-2.50)°

2.5
0.0
3.6

Age-adjusted
mortality rate

10
17

91
102
115
125

433
-product terms in the regression model.

RH

Never smoker
0.92 (0.72-1.18)¢

1.7
13
1.2

1.3
pecific deaths.

we have excluded diabetes and anti-hypertensive medication from the model.

Age-adjusted
mortality rate

17
22
38
101

24
, body mass index, systolic BP, use of anti-hypertensive medication, diabetes and drinking category (never, past, occasional, and daily).

» 165-185 mg/dl, 4.81~5.39 mmol/], 186-208 mg/dl; >5.40 mmol/l, >209mg/dl.

1074
1063
1089
1187

4413

P for interactions: interactions between TC (continuous) and smoking status were examined using cross

Age-adjusted mortality rate, age-adjusted mortality rate per 1000 person-years.
“Relative hazards of cholesterol increase per 1 mmol/l(continuous) for cause s

Ischaemic cardiovascular diseases

Q1(<4.25 mmolA%)

Q3(4.81~5.39 mmol/1*)

Q4(>5.40 mmol/I*)

In multivariate-adjusted model, we adjusted for age,
"<4.25 mmol/l, <164 mg/dl; 4.26-4.80 mmol/]

b

9Because of questionable model fitting,

Q2(4.26-4.80 mmol/1)
Total

Table 3 Continued

Women
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The strengths of our study are that we used a representative
Japanese population from a national survey, as well as a
validated and standardized TC measurement.

Several possibilities could explain the interaction. From a
biological viewpoint, the findings that the association of
smoking with ischaemic CVD is closer among individuals with
higher, than with lower TC, were consistent with those of -
recent studies indicating that smoking is associated more
closely with advanced, than with early, subclinical athero-
sclerosis.”® In both the Atherosclerosis Risk in Communities
(ARIC) study and in the Multiethnic Study of Atherosclerosis,
Sharrett ef al. showed that smoking was more closely associated
with severe atherosclerosis (lower extremity artery disease or
severe carotid artery intimal medial thickness, IMT) than with
moderate IMT, and that low density lipoprotein cholesterol
(LDL-C) was a more important determinant than smoking of
the earliest ultrasound-detectable stage of atherosclerosis.
A study of young adults similarly found that the determinants
of carotid IMT were only lifetime LDL-C and (inversely) high
density lipoprotein cholesterol (HDL-C), but not smoking pack-
years or diabetes.’® Thus, the impact of smoking could be
higher in those with high TC and lower in those with low TC.
The second possibility is that higher CVD mortality among
those who never smoked with lower TC explains the interac-
tion. Although men with lower TC who had never smoked had
a preferable CVD risk factor profile, they had a higher age-
adjusted CVD mortality rate. We considered two explanations
for this. One is that the risk of haemorrhagic stroke mortality is
higher in men who had never smoked with low TC.
Haemorrhagic stroke is not atheromatous, and is affected by
hypertension but not by serum TC. Furthermore, some
epidemiological studies suggested that lower TC is associated
with higher haemorrhagic stroke risk'®. Thus, haemorrhagic
stroke might increase the CVD risk. However, the higher CVD
mortality rates in men with lower TC who had never smoked
persisted even when CHD or ischaemic CVD were the end-
points. Another explanation for the higher CVD mortality rate
in the subgroup of non-smokers with low TC might be personal
characteristics. Most Japanese men, especially the elderly, have
smoked cigarettes at some point during their lives. For example,
almost 80% (77.5%) of men aged >20 years smoked in 1970,%
and the remainder of those who had never smoked might have
some degree of frailty. Although the exclusion of early death
that occurred within 5 years did not alter the interaction, some
residual confounding might have remained. For example, some
might have had respiratory conditions before starting to smoke,
such as tuberculosis or childhood asthma. Participants with
poor- nutrition, irrespective of- symptoms, might have a higher
CVD risk. Since information on history of respiratory diseases
was unavailable, we could not determine the validity of this
speculation. Unknown confounding factors might also exist
that could explain the higher mortality in never smoked with
lower TC. Further studies are required to understand the
relationship between TC and CVD among Japanese who have
never smoked. Regardless, both biological mechanisms and
personal characteristics in men with lower TC who had never
smoked might explain the interaction.

* Our findings are consistent with recent changes in the
relationship between smoking and CVD in Japan.®'? In the two

TC, total cholesterol; N, numbers of participants; #, numbers of mortality.
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Japanese cohorts (Tanushimaru and Ushibuka) in the Seven
Countries Study, which collected baseline data between 1957 and
1964 and followed participants for 25 years, excess CHD or stroke-
associated mortality® did not significantly differ among smokers
and non-smokers. Although most prospective studies have found
a significant relationship between smoking and CHD,'% >4 older
studies did not find a significantly increased multiple-adjusted
risk of stroke among smokers.®*!! However, recent studies,
in which TC levels are higher, have established a significant and
closer relationship between cigarette smoking and stroke,
especially ischaemic stroke.'?"!* Thus, our findings appear to be
relevant and are also supported by several other epidemiological
studies. The Hisayama study found that the relative risk of
smoking for CHD was obviously greater among those with high,
than low, TC.'® However, they did not formally test the effect-
modification. A recent finding from the ARIC study also revealed
a modest but significant interaction between smoking and LDL-C
for CHD incidence.?’ However, two large Korean studies (with
shorter follow-ups) and a US study found that lower serum
TC levels did not modify the risk relationship between
smoking and CvD.>?%23

One of the limitations of this study is the use of mortality
data. Lower-quality nutrition might determine early death after
CVD events. Thus, the risk of TC might have been under-
estimated. Another limitation is the low mortality rate,
especially among men who had never smoked and among
women who current smoked. Our findings should be sub-
stantiated by longer studies of larger cohorts using CVD
incidence data.

Mean levels of TC in Japan are rapidly increasing in Japan.?

The National Nutrition Survey in Japan conducted in 2000

reported that the mean level of TC in Japan is 5.16 mmoll
(199.7mg/dl) for men and 5.36mmoll (207.5mg/dl)
for women.* The prevalence of cholesterol values of
=6.22mmol/]l (>240mg/dl) in the 2000 survey (12.0% for
men and 17.4% for women) was double that found in an
identical national survey in 1980, which was the source of our
cohort data (6.1% for men and 8.5% for women).?* In the same
report in 2000, although the prevalence of current cigarette
smoking was <50% overall (45.6% for men and 10.5% for
women), it was higher among younger populations (56.8% and
55.0% in men aged 30-39 and 40-49 years, respectively; 18.5
and 13.7% in women aged 30-39 and 4049 years).?? Thus, the
impact and contribution of smoking or TC to CYD mortality,
especially ischaemic CVD in Japan could increase.

In conclusion, we found that powerful effect modifications
between smoking and TC for CVD mortality among Japanese
men. This pattern was also observed for CHD mortality and
ischaemic CVD in men and for ischaemic CVD mortality in
women. Thus, the weak association of cigarette smoking with
CVD mortality in Japan may be partly explained by a lower TC
level. Since TC is increasing amorg Japanese, especially among
-younger men who often smoke,?® greater efforts to reduce
smoking are warranted in Japan and in other Asian countries.
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BERF LB = E & BRI, TRRIFRA. BIET & OB

MEHHE FiBgdtE BEENRFHSEZPRERLHREES
SERREE AN B8 ENERB/REUY-TFTHRZE BE
MaBHE EE B WEERKEHSEZRERUREES LK
HEBAE Pl % BHEERKFHSEFRERLRRES B
MEHHE FE X BEENRKFHSEPRERLREES
MEwAE NE BF HEERKFHSEFRERUREBES SEH
MEHBHE FTH EF REERRFHSEFBEEHREBEY FEBK
nERRE WE BEE LRERKFEZWE_NE  HEM

SERREE T RE RBLFRFERBEBEEREEN 2
nERE Bl HEA BRERYERKEEES - FHESHRE #BE
AEMEE BESL BR BEERRKEHLSEZBEBRREES H
SEEE L B MEBEASETHLSE | REERT R
EEREE LR AR HEERRKEHSEFRERREESY 33

B &
ZEpgRsAE (FBG) MEMIEILEBARASR (CHD). BREKSR (CVD) OERET TH 5, FBG
EREN Y FOBAFHRE (OGTT) IHERROBIICEDRL TS, L LERIORES TN
BREETIIRATOREEELV . L2ib5, 2. RAEOBERBEBOR Y ) —=L 70
EOORBETIIZRERY LF5 k). SRECEERETKS 2 L 2ERLTUVARY, 20k
b, BAORERMIZED SR\ BRI (CBG) [E#{EAS CHD % CVD 51 % FHIT 575
B 5 ANCT B UERDH BN, BATHEOBRE T FRITIEL A YE, Fox 13 CBG
fEL CHD ®° CVD %8 L DR %, BAADKRKERD 25— MFZE (NIPPON DATASO)_ x
BAWTHT Uiz, £7-, EE&EAND CBG L CHD % CVD 1= & »EE, CBG &{ES CBG
BRED CHD 381=%° CVD Tz 3 3 F 5 %3/ 7,

Hik
1980 FFDERBHR B EBREITRE TIXEAND 300 HETT. 30 U LOEREZ EIEAIC 13771
AHIH L TITVY, 10546 ABRBM LT, Z D2 H DBHFZE (NIPPON DATAS0) % Fiv . CVD
BEDOHDER, BFIDERE TERICRMDD > 7-F Z BV = 9444 & %N LT=,
HAEHEBICIZCBGIE, #2 VAT o—E, (FE, KE. &, BRICL3BRBERE L &%
DOERFEMH., RENE., BE - KERABE T TV, & - FE L Y BMI(Body Mass Index)
EHE L, BRI EL ZoZBEIZOWVWTIL, ICDY9 - ICD10 # AWTEREHE L=,
FP% % CBG HICIE LT T 4 BT 7=, CBG BIERE : CBG2200 mg/dl & 7= MR
(DM) BEEH Y., CBG T # 1 140<CBG <200 mg/dl, % &EEE : 94<CBG< 140mg/dL
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EH{EMER 1 CBG<94 mg/dl, IEH BIERE L EMER OB REIX CBGS 140 mg/dl OBED F il
Z RV,

e, MR, BV RA7e—VE, BMI, &ilLE, BE, &KiE, EEHBoOESREHE% L, CHD
TR CVD L, BAELOZETFREAY—F (HR) 2FHE L,

R

9 173 SERBEF L. iBBFRIZ 91% Th o 7o, BN ORI 1911 ATH Y. CHD
FET13 137 A, CVD 3ETiE 692 A, CHD ¥R 1-%iZ 1000 AH7-Y 0.84 ATho7-, CBG i
2 140mg/dl RFEDORELEHEREL L, 140mg/dl L EDFED CHD 3810 HR 23K, Mm%
TORERBFFH(L R, 2 FF. 3-4 B5R. 5 BRI D) THEI 5L, HRIZAK 1 BB T
RAEBTRE-12b00, ZRUANORTRERICE >, CBG EXIEMBE 4 HRERL Lt
CHD X CDZ R FH%E HR (95%{5#AX M) 1. CBG HEREET 2.43 (1.29-4.58). CBG B1H
BT 2.62 (1.464.67) THY,. CBGHENOLHF L L HIZHR b LA LTz, CVD BERREL T
bRETH -7, CBGEIER A (CBG<140mg/d) T 1mmol/l (18mg/dl) CBG BN EH L
72BED CVD B0 HR i3 1.12(1.02-1.22) Th o 7=, =D CBG EERLERES & 5|2 5 BECE
3L, &b CBGEDEWE 2 ERER L L7z CVD 381-® HR iX, CBG D _EHIC RV EEREAY I
ER LTz, KEHEFEEREISIE. CBG BfE# L EAMNEZEbE 5 L, CHD T2 12.0%. CVD
FETD 4.9%., MIELN 3.5% ThoT,

CBG #fEiX CHD %° CVD 3% FHI¥ 5, CBG Bffid7/- & 2 EXFETH->TH CVD L=
LBEY S, CBGHEAHLULDE CBGiX5%D CVD ETIZFLE LTS LEZI RS,
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Abstract

Aims/hypothesis High fasting blood glucose is one of the
well-known risk factors for CHD. However, in certain
settings, patients cannot always be expected to fast. For
example, community screenings for cardiovascular disease
(CVD) risk factors in Japan are performed under non-fasting
conditions to achieve high participation rates. Thus, we
examined a representative cohort of the Japanese population
(n=9,444, follow-up period 17.3 years) to clarify whether
high casual blood glicose (CBG) can predict CVD mortality.
Methods We defined CBG groups as follows: high CBG>
11.1 mmol/l or participants with a history of diabetes

Electronic supplementary material The online version of this article
(doi:10.1007/500125-007-0915-6) contains a full list of the NIPPON
DATA rescarch group members, which is available to authorised
users.
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mellitus; borderline high, 7.77<CBG<11.1 mmol/l; higher
normal, 5.22<CBG<7.77 mmol/l); and lower normal,
CBG<5.22 mmol/l. The multivariate-adjusted hazard ratios
(HRs) for CHD, CVD and all-cause mortality were
calculated.

Results The crude CHD mortality rate was 0.84 per 1,000
person-years. Age- and sex-adjusted HRs for CHD mortality
were high among participants with CBG levels >7.77 mmol/l,
regardless of time since last meal. Multivariate-adjusted
HRs (95% CI) of CHD mortality in high and borderline high
CBG groups were 2.62 (1.46-4.67) and 2.43 (1.29-4.58),
respectively. Similar results were observed for both CVD
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Department of Hygiene and Preventive Medicine,
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and all-cause mortality. Even within the normal blood ghicose
range, each 1 mmol/] increase in CBG was associated with a
statistically significant increase in the HR for CVD mortality
(1.12,95% CI 1.02-1.22). Population-attributable fractions of
the combined groups of high and borderline high CBG for
CHD, CVD and all-cause mortality were 12.0, 4.9 and 3.5%,
respectively.

Conclusions/interpretation Increases in CBG, even within
the normal range, predict CVD mortality.

Keywords Cardiovascular disease - Casual blood ghicose -
Cohort study - Coronary heart disease - Diabetes mellitus -
Japanese - Mortality - Population-attributable fraction

Abbreviations -

CBG casual blood glucose

CVDh cardiovascular disease

HR hazard ratio

ICD International Classification
of Discases

NIPPON DATA80 National Integrated Project

for Prospective Observation

of Non-communicable Diseases
and its Trends in the Aged, 1980

PAF population-attributable fraction

Introduction

Impaired glucose tolerance and diabetes mellitus are well-
known risk factors for coronary heart disease (CHD) and
cardiovascular disease (CVD) [1-4]. A fasting blood
glucose level or a fasting blood glucose level plus 2 h
post-glucose load (75 g OGTT) are usually used to
diagnose diabetes mellitus [5]. However, in some settings,
it is unrealistic to require all participants to fast. It is
impractical to require either "of these tests from clinic
patients, especially those who visit at night or in the
aftemoon. Furthermore, in Japan, general screenings for
CVD risk factors are performed under non-fasting con-
ditions to improve the participation rates. Thus, the
question of whether a casual blood glucose (CBG) level,
whose value can be obtained at any time of the day
regardless of time since last meal, can predict CHD or CVD
mortality is of great interest. Only one prospective study
has reported this relationship between CBG and CHD [6],
though some prospective studies have reported the rela-
tionship between CHD and fasting blood glucose or OGTT
[7-9]). We investigated the relationship of CBG with CHD,
CVD and all-cause mortality in a 17.3-year follow-up study
with a representative sample from the Japanese popula-
tion. We also investigated whether a CBG level predicts
CHD or CVD moitality within a normal glucose range and
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cxamined what proportion of CHD or CVD deaths was
attributable to high CBG or borderline high CBG levels.

Methods

Population The cohort studies of the National Survey on
Circulatory Disorders 1980 were called the National
Integrated Project for Prospective Observation of Non-
communicable Diseases and its Trends in the Aged, 1980
(NIPPON DATAS80). Details of these cohorts have been
previously reported [10-14]. Briefly, 13,771 participants
were randomly selected in 300 districts from the overall
population aged 30 years or older in Japan by the Japanese
Ministry of Health and Welfare. Among them, 10,546
individuals completed a baseline survey, namely, the
National Survey of Circulatory Disorders, in 1980. All
participants-were assured a right to refuse the participation
in this survey. The participation rate in this survey was
76.6% (10,546 of 13,771). They were followed-up until 15
November 1999 by using the national Vital Statistics. Of
the 10,546 participants, 1,102 were excluded for the
following reasons: past history of CHD (n=45) or stroke
(n=108); information missing at the baseline survey (n=
41); or lost to further contact due to incomplete residential
access information at the first survey (n=908). The
remaining 9,444 participants (4,134 men, 5,310 women)
were included in the analysis.

Baseline examination Blood was drawn from seated pa-
tients into a plain, siliconised glass tube and the serum was
separated. The serum was centrifuged soon after blood
coagulation at 1,500xg. Fasting was not required prior to -
blood draw. The blood was gathered and analysed at one
specific laboratory (formerly Center for Adult Diseases,
Osaka; now named Osaka Medical Center for Health
Science and Promotion, Osaka, Japan). Since April 1975,
this laboratory has been certified by the CDC-NHLBI Lipid
Standardization Program of the Center for Disease Control
and Prevention (Atlanta, GA, USA) [15]. Blood glucose lev-
els were measured at this site using the cupric-neocuproine
method [16] between 1975 and 1986 [17]. Because blood
ghucose levels are now widely measured with the hexokinase
method, the serum glucose levels were adjusted by using a
formula ([0.047 x(glucose concentration in mg/dl)]—0.541)
previously reported by the same laboratory, which gives
levels in mmol/l [17]. Iso et al. [17] reported that this
formula was obtained from 60 random samples of blood
with the regression line (=0.93). Total cholesterol levels
were also measured. BMI was calculated as weight (kg)
divided by the square of height (m). Obesity was defined as
BMI>25 kg/m® [18]. Public health nurses obtained -infor-
mation about past history of diabetes mellitus, time since last
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meal, smoking, drinking and medication histories. The
nurses measured baseline blood pressure using a standard
mercury sphygmomanometer on the right arm of seated
participants after a 5 min rest. Hypertension was defined as
systolic blood pressure >140 mmHg, diastolic blood pressure
>90 mmHg, the usec of antihypertensive agents or any
combination of these. Residential districts were classified as
urban, suburban, sub-rural and rural based on the population
size of the municipality in which the participants lived [19].

Follow-up survey For deceased participants, the underlying
cause of death obtained from National Vital Statistics was
coded according to the International Classification of
Diseases (ICD), using the 9th revision (ICD9) for the
period between 1980 and 1994, and the 10th revision
(ICD10) for the period between 1995 and 1999. Deaths
from CHD (ICD9: 410414, ICD10: 120-125), all heart
diseases (ICD9: 410429, ICD10: 120-125, 130-152) and
CVD (ICDS: 390459, ICD10: I00-199) were defined
according to ICD9 and ICD10 codes. The details of the
classification in the present study have been described
elsewhere [20]. Permission to use National Vital Statistics
was obtained from the Management and Coordination
Agency, Government of Japan. Approval for this study
was obtained from the Institutional Review Board of Shiga
University of Medical Science (number 12—18, 2000).

Statistical analysis Participants were divided into the
following three groups according to their CBG levels: (1)
less than 7.77 mmol/l (normal); (2) 7.77 to <11.1 mmol/l
(borderline high CBG); and (3) >11.1 mmol/l or patients with
a history of diabetes mellitus (high CBG). In some analyses,
the ‘normal’ CBG group was divided into two groups at their
median, i.e. higher normal (CBG 5.22 to <7.77 mmol/l) and
lower normal (CBG<5.22 mmol/l). The ‘borderline high
CBG’ and ‘high CBG’ groups were categorised on the basis
of OGTT criteria [21]. According to the OGTT criteria, blood
glucose levels from 7.77 to <11.1 mmol/l and >11.1 mmol/
1 at 2 h after glucose intake are defined as impaired glucose
tolerance and diabetes mellitus, respectively. In some
analyses, we combined higher normal and lower normal
into one category.

The risk characteristics of each group at the baseline
survey and cause-specific mortality were described as
means, standard deviation (SD) for continuous variables
and proportions for categorical variables. Analysis of
variance was used for comparisons of multiple group
means and the x? test was used to compare proportions.

We calculated age- and sex-adjusted hazard ratios (HRs)
for CHD deaths for the participants whose CBG levels were
27.77 mmol/l by comparing the death rate with that for the
group whose. CBG levels were <7.77 mmol/i. We divided
the participants into four groups by time since Jast meal to

examine the effect of that time on CHD deaths. The four
groups were defined as 1, 2, 34, and >5 h since the last
meal. The multivariate-adjusted HRs of all four blood
glucose categories for CHD, CVD, all-heart or all-cause
morality were calculated using a Cox proportional hazard
model adjusted for age, total cholesterol, BMI, hyperten-
sion, smoking categories (never smokers, past smokers,
smoking <20 cigarettes per day or smoking >21 cigarettes
per day), drinking categories (never drinkers, past drinkers,
occasional drinkers or everyday drinkers) and residential
districts. We applied dummy variables to the smoking and
drinking categorics. We defined the lower normal group
(i.e. CBG<5.22 mmol/l) as the reference group. We included
sex in the model when analysing the combined dataset of
men and women. The trend tests were performed by
allocating scores 1, 2, 3 and 4 for all participants in lower
nomal, higher nomal, borderline high CBG and high
CBG, respectively. To assess whether the positive relation-
ship between CBG and CHD or CVD mortality was
observed in participants within the normal blood glucose
range, we analysed the relationship between CBG (contin-
uous levels) and CHD or CVD mortality in participants
whose blood glucose levels were <7.77 mmol/l. Addition-
ally, we divided the participants whose blood glucose levels
were <7.77 mmol/l into quintiles and calculated multivar-
iate adjusted HRs of CVD mortality to check for a
threshold within normal and higher normal CBG. We used
a Cox proportional hazard model adjusted for age, total
cholesterol, BMI, hypertension, smoking categories, drink-
ing categories and residential districts.

Population-attributable fractions (PAFs) for CHD, all
heart disease, CVD and all-cause mortality were calculated
as pdx(HR—1)YHR [22], where pd is the proportion of
death cases in the groups exposed to the risk, i.e. the
borderline high CBG groups and the high CBG groups, and
the multiple-adjusted HRs were used for the calculations.
When calculating the PAF of the borderline high CBG
group alone, the results for the high CBG group were not
included. We calculated all PAFs using the combined
dataset of men and women.

All confidence intervals were-estimated at the 95% level.
A p value of <0.05 was considered significant. The Statis-
tical Package for the Social Science (version 11.0J; SPSS
Japan, Tokyo, Japan) was used for the analysis.

Results

The age (mean+SD) at the baseline survey for all
participants was 50.4+13.2 for men and 50.8+13.3 for
women. The mean level of adjusted serum glucose with the
hexokinase method was 5.67+1.82 mmol/l for men and
5.59+1.60 mmol/l for women. Table | shows baseline
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Table 1 Prevalence characteristics stratified by CBG levels at the baseline survey in 1980, NIPPON DATA80

CBG levels at baseline (mmol/l)
Lower normal Higher normal Borderline high High® p vahie
(<5.22) (5.22<CBG<17.77) (1.77<CBG<11.1) l1.1)
Men
n 1,915 1,814 187 218 <0.01
Age (years) 48.3+12.2 51.3+13.7 548+14.0 57.0+11.1 <0.01
S glucose (mmol/l) 4.64+0.50 6.02+0.64 8.83+0.90 9.14+5.03 <0.01
S total chol (mmol/1) 4.80+0.81 4.80+0.86 4.80+0.94 5.06+£0.92 <0.01
Current smoker (%) 64.1 61.8 65.3 66.0 0.66
Current drinker (%) 77.0 732 66.3 73.0 <0.01
Hypertension (%) 43.1 543 61.5 67.0 <0.01
Obesity (%) 18.3 19.8 17.6 248 0.11
Residential districts
Urban (%) 31.7 31.0 289 353 0.19
Suburban (%) 248 229 219 239
Sub-rural (%) 15.7 15.0 15.5 15.6
Rural (%) 25.0 289 299 21.1
Women
n 2526 2467 175 142 <0.01
Age (years) 47.4+12.5 §3.5+13.3 56.7+11.6 60.3+11.5 <0.01
S glucose (mmol/1) 4.67+0.44 6.00+0.60 8.95+0.88 10.7+£5.22 <0.01
S total chol (mmol/l) 4.83+0.84 5024091 5.12+0.86 5.32+0.86 <0.01
Current smoker (%) 9.0 8.6 9.7 9.1 0.54
Current drinker (%) 214 19.0 16.0 15.5 0.19
Hypertension (%) 321 483 61.1 69.0 <0.01
Obesity (%) 19.6 252 25.7 36.6 <0.01
Residential districts
Urban (%) 317 323 314 324 <0.01
Suburban (%) 26.4 21.4 26.3 26.8
Sub-rura! (%) 16.0 15.0 154 155
Rural (%) 234 28.6 25.7 23.2

Unless indicated otherwise, values are means (+SD)

ANOVA was used for comparisons of multiple group means and the x? test was used to compare frequencies
Hypertension was defined as systolic blood pressure >140 mmHg, diastolic pressure >90 mmHg, the use of antihypertensive agents or any

combination of these. Obesity was defined as BMI>25 kg/m?

* Participants with a history of diabetes mellitus were placed in the high CBG group

S glucose, serum glucose; S total chol, serum total cholesterol

characteristics of the participants according to the serum
glucose category. The higher glucose groups for both sexes
had a higher age and higher prevalence of hypertension
than lower glucose groups. Serum total cholesterol mean
values for women were higher in the higher glucose groups.
The prevalence of current smoking for men was higher in
the higher glucose groups, but this difference was not
statistically significant. The prevalence of obesity was
highest in the high CBG groups in both sexes. The
prevalence of current drinking and the residential districts
for both sexes was not associated with glucose categories.

Diabetes prevalence in our data per 10 year age groups
was 1.0% for those in their 30s and 2.4, 5.0, 7.2, 7.3 and
4.8% for those in their 40s, 50s, 60s, 70s and 80s,
respectively. When borderline high CBG was included,
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the prevalence was 3.1, 5.4, 9.7, 13.0, 12.8 and 11.6% for
the age groups above. Total person-years were 163,044
(69,946 for men, 93,098 for women) and the mean follow-
up period was 17.3 years. During follow-up, we observed
1,911 all-cause deaths (1,025 for men, 886 for women), 137
CHD deaths (68 men, 69 women), 336 all heart diseases
(164 men, 172 women) and 692 CVD deaths (345 men,
347 women). ,

Figure 1 shows age- and sex-adjusted HRs for CHD
mortality of participants whose blood glucose levels for
given time categories since last meal were >7.77 mmol/l
compared with those whose CBG levels were <7.77 mmol/l.
All HRs were positive regardless of the time since the last
meal, though the HR was not statistically significant in the
1 h since last meal category.
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HR for CHD mortality

1 2 34 25

Time between last meal and blood collection (h)

0.1 -
Fig. 1 Age- and sex-adjusted HRs with 95% Cls for CHD deaths in
participants whose CBG levels were >7.77 mmol/l or who self-
reported diabetes mellitus compared with those whose CBG levels
were <7.77 mmol/l. Results are grouped according to time in hours
between last meal and blood collection time, and a log scale was used.
Participants per time category: n=1,164, 1,148, 2,822 and 4,310 for 1,
2, 3—4 and =5 h, respectively. HRs per time category: HR=1.62, 2.62,
3.22 and 2.89 for 1, 2, 3-4 and >5 h, respectively

Table 2 shows the number of deaths and multivariate
adjusted HRs for CHD, all heart diseases, CVD and all-
cause mortality. The crude CHD mortality rate was 0.84 per
1,000 person-years in men and women combined (0.97 for
men, 0.74 for women). HRs for any cause-specific CVD

mortality suggested a graded relationship with glucose
categories. HR values for CHD mortality were consistently
higher in the high CBG and the borderline high CBG
groups than in the reference groups. The HRs for CHD
mortality were also higher in the higher normal blood
glucose groups than in the reference groups. HRs for CVD
and all heart diseases mortality showed similar tendencies.
Because no interaction between sex and CBG was observed -
for CVD (p=0.91), we combined men and women in the
following analyses. When we combined lower normal and
higher normal into one category as the reference group (i.e.
CBG<7.77 mmol/l), the HRs for CHD mortality were 2.12
(95% CI 1.19-3.79) for borderline high CBG and 2.29
(95% CI 1.36-3.86) for high CBG. Similar findings were
observed in both sexes (data not shown). Even when we
restricted the analysis to participants with values within the
normal blood glucose range (CBG<7.77 mmol/), each
1 mmol/ increase in CBG was associated with a significant
increase in the HR for CVD mortality (HR 1.12, 95% CI
1.02-1.22). The HR for CHD mortality per | mmol/l increase
in CBG was similar to that for CVD, but this increase was
not significant (HR 1.09, 95% CI 0.89-1.34). When we
divided participants within the normal blood glucose range
(CBG<7.77 mmol/l) into quintiles, HRs for CVD mortality

Table 2 The number of deaths and multivariate-adjusted HRs for CHD, all heart diseases, CVD and all-cause mortality according to CBG levels

Baseline serum CBG, men and women combined

Lower normal Higher normal Borderline high High
Glucose (mmol/l) <5.22 5.22<CBG<17.77 7.77<CBG<11.1 >11.10
n 4,441 4,281 362 360
Person-years 78,635 73,005 5,939 5,465
Cause of death
CHD
Deaths (n) 38 69 13 17
Mortality rate® 0.5 09 22 31
HR (95% CI)® I 1.24 (0.83-1.86) 2.43 (1.29-4.58) 2.62 (1.46-4.67)
All heart diseases :
Deaths (n) 105 167 29 35
Mortality rate® 1.3 23 49 64
HR (95% CI) 1 1.06 (0.83-1.36) 1.78 (1.17-2.70) 2.07 (1.41-3.06)
CVD
Deaths (n) 205 379 47 61
Mortality rate® 26 52 79 11.2
HR (95% CI)® 1 1.22 (1.03-1.45) 1.46 (1.06-2.01) 1.82 (1.37-2.43)
All causes
Deaths (n) 665 976 107 163
Mortality rate® 8.5 13.4 18.0 298
HR (95% CI)® 1 1.07 (0.96-1.18) 1.13 (0.92-1.38) 1.63 (1.37-1.93)

Sex was included in the model, as the combined dataset of men and women was analysed

Hypertension was defined as systohc blood pressure 2140 mmHg, diastolic blood pressure >90 mmHg, the use of antihypertensive agents or any

combination of these

aThc.: mortality rate is the crude mortality rate per 1,000 person-years
®The HRs were adjusted for age, serum total cholesterol levels, BMI, hypertension, cigarette smoking catcgoncs drmkmg categories and
residential districts. p<0.001 for all trends .
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increased gradually in the high CBG groups (p<0.01 for
trend; Table 3). PAFs of high CBG and borderline high
CBG for CHD, all heart discases, CVD and all-cause
mortality were 12.0, 8.8, 4.9 and 3.5%, respectively,
compared with normal CBG groups (CBG<7.77 mmol/l).
PAFs of high CBG alone for CHD, all heart diseases, CVD
and all-cause mortality were 7.0, 5.2, 3.3 and 3.1%,
respectively. PAFs of the borderline high CBG alone for
CHD, all heart diseases, CVD and all-cause mortality were
5.0, 3.6, 1.5 and 0.4%, respectively.

Discussion

In this study, we found that CBG levels predicted CHD
mortality. The risk for CHD mortality increases with CBG
levels, regardless of time since last meal. We also found
that participants with borderline high CBG or high CBG
had higher mortality due to CHD. Furthermore, the data
showed that lower blood glucose levels led to lower HRs
for CVD mortality, even within the normal blood glucose
range.

Our cohort study was conducted with a representative
sample from the Japanese population with a long-term
follow-up period. The participants were randomly selected
from across Japan. The participation rate and follow-up rate
were high: more than 75 and 90%, respectively. Thus our
data should be applicable to the general Japanese popula-

Table 3 The number of deaths and multivariate-adjusted HRs for
CVD according to CBG levels <7.77 mmol/l divided into five classes,
for men and women combined

Cardiovascular diseases

Baseline n Person- Deaths Mortality HR

CBG years ) rate® 95% CIy°

(mmol/1)

140463 1,710 31,552 71 23 i

468501 1,766 32905 84 26 1.07
(0.78-1.47)

506-544 1,632 30485 117 38 1.30
(0.97-1.75)

548601 1,579 29,826 141 4.7 1.33
(1.00-1.78)

6.05-7.76 1,603 29,655 193 6.5 139
(1.06-1.83)

Hypertension was defined as systolic blood pressure >140 mmHg,
diastolic blood pressure 290 mmHg, the use of antihypertensive
agents or any combination of these

The HRs were adjusted for age, sex, serum total cholesterol levels,
BM], hypertension, cigarette smoking categories, drinking categories
and residential districts

* The mortality rate is the crude mortality rate per 1,000 person-years
®p for trend <0.01
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tion. Due to our study’s representative nature, we were able
to assess the PAF of high CBG and borderline high CBG
groups for CHD mortality.

The prevalence of diabetes mellitus in our data at
baseline was comparable with that reported in other studies.
Sairenchi et al. [23] reported that the diabetes prevalence in
men aged 40-59 at baseline was 6.2% in those who
survived, 8.4% in participants who died of CVD and 12.4% in
those who died of non-CVD causes during a follow-up period
of 9 years. The prevalence for women was 2.6, 11.4 and 5.4%,
respectively. The corresponding prevalence in those aged
60-79 at baseline was 7.8, 11.4 and 10.7% for men and 5.2,
12.2 and 7.4% for women. The investigators collected non-
fasting samples and defined diabetes mellitus as a plasma
glucose level >7.0 mmol/l (fasting), >11.1 mmol/l (non-
fasting) or treatment for diabetes mellitus. We believe that
these results are consistent with ours. As expected, CHD
mortality rates from our data were very low compared with
those of other developed countries. Other papers have also
pointed out the low CHD mortality in Japan [24, 25].
Although the reason is unclear, various hypotheses have
been proposed, e.g. low serum cholesterol levels in Japanese
in 1980 compared with westernised countries [11}, as well as
levels of fish [26] or green tea intake [27] among the
Japanese.

In the present study, we were able to show that CBG
potentially predicts future CVD mortality. Thus, in some:
settings, such as community screenings for CVD risk
factors, where high participation rates are desired, as well
as in clinics normally not visited in a fasting state, CBG
could be a viable altermative to OGTT or fasting blood
glucose. Our finding on prediction of CVD mortality was
also consistent with previous reports. Based on the
NIPPON DATAS8O, the probability of death over a 10 year
period from CHD, stroke and CVD was calculated and
displayed as colour charts [10]. These charts showed that
participants with diabetes mellitus defined as CBG levels
>11.1 mmolAl had higher CHD, stroke and CVD mortality
risks than those without diabetes mellitus. Our results
expanded on those results. Irie et al. [6] reported the
relationship between CBG obtained in general health
check-ups and CHD, CVD and all-cause mortality in a
Japanese population. Their study had a large sample with a
shorter follow-up period of 5 years. Similarly to our results,
they found that the HRs for CHD, CVD and all-cause
mortality were higher than the reference groups, even
among participants in the borderline high CBG group.

It should, however, be emphasised that although CBG is
a feasible way of assessing CVD risk factors in community
screenings, it cannot be used for a definitive diagnosis of
diabetes because of the difficulty in standardisation. Re-
cently, diabetes risk scores incorporating age, sex, BMI,
steroid or antihypertensive medication, family history,
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smoking history and other factors have been accepted as the
most appropriate tool for initial diabetes mellitus screening
{28-30). The use of such a risk score might also be feasible
for initial screening, although its value has yet to be
established in the Japanese population.

In our study, HRs for CVD mortality were higher in
participants in the higher normal blood glucose group than
in those in the lower normal group. Furthermore, a statis-
tically significant positive linear relationship was observed
within normal glucose levels. The HRs for CVD mortality
seemed to increase linearly when we divided normal CBG
(<7.77 mmol/l) into quintiles. We considered the relation-
ship between CBG and CVD risk as continuous, rather than
being determined by a threshold. Thus, similarly to blood
pressure [31-33], lower CBG may yield lower CVD
mortality rates, as some epidemiological studies have
shown in meta-analyses with fasting blood glucose [34] or
in other studies with OGTT {9, 35].

From a public health perspective, these results suggest that
there is a certain impact on excess risk of CVD death, even
when serum blood glucose increases mildly, without reaching
the borderline high CBG level. In our study, the number of
participants with higher normal glucose was much greater
than that for those with borderline high CBG and high CBG.
As a population strategy, lifestyle modifications such as body
weight reduction, smoking cessation and an increase in
physical activity may be effective, less intensive ways to
improve a higher normal glucose level [36). Other strategies
such as adequate medication and/or intensive lifestyle
modifications might reduce the risk of CVD mortality for
individuals with borderline high CBG or high CBG.

The present study has a number of limitations. First,
since it was based on blood glucose level measurement on
one occasion only, the results might include a regression
dilution bias, possibly attenuating the association between
CBG and long-term mortality [37]. Second, since we used
death as an endpoint, we only estimated fatal CVD and did
not include non-fatal cases. Third, since we had no
information on fasting blood glucose levels or post load
glucose obtained by OGTT results, we were unable to
compare the predictive power of the different methods for
assessing blood glucose levels. Finally, socioeconomic
status might have affected our results, but we were unable
to adjust for this factor owing to a lack of relevant
information. In conclusion, CBG predicted CHD and
CVD mortality in a Japanese population regardless of time
since last meal. Even within the normal range, raised CBG
levels were related to an elevated risk of CHD and CVD
mortality in Japanese. Thus, CBG could be an alternative to
fasting blood glucose or OGTT, in situations where it is
unrealistic to ask all patients to fast, as in population
screening for CVD risk factors, which requires higher
participation rates.
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Aspartate aminotransferase (AST) fEDOFFHREBR X CHFRBLUSADELIZ
5z R

MEBNE FR BE— BERAREEZDEEFERE W3R

[EE] 1990 FORBRBERKBRESDEON, FEhh. #. IEPRCHEESLE, =
FEE1E. Body Mass Index (LA#%. BMI), Aspartate aminotransferase (L. AST)
REZHOWTHEBRMBB O, BEFAYE 1 ERMOET T2 LB RTREICEY L)
7 7681 ATV T COX DEBINAF— FEF L% AT AST ERFELI B 2 5~
HEBLINCEB L,

EMOBERHEL-ET N, Ff. BERFOFE, BlEOCHLE, BMIL. KiF Kk RELE
BE, aVAT o -V EZRBELZETALO2EY L b, FRABICE AT, FRAUSS
DFL, RIETO IBHEOWTNLERIZ AST 28 20IU/L #3328 ¥— R8N
THEMEBLE HICHD, FEBUADETIZOWTE Tt 80IUL Lk, &TiX
60.0IU/L LA LOEFETHAF—FEBR EH LTz, BEAALEZRET S ak— MZHOWVT,
AST DEEIL 10 FREHZOEMTFHE TR FERARFO—DEELLND,

[BH)) REZHNZERT DMIEREDIEB & L T—XHIC aspartate aminotransferase
(LL#% AST) K ' alanine aminotransferase (LA% ALT) & ¥ gammaglutamyl
transpeptidase (EA%% y -GTP) B AWVWSNTWS, LA L. UA L RFFRRSR5HF
DOREBIZOVWTOEEIIINE TIHRFTER TV AR, BCRKREEE L L THEE
REEZFTIO2EORITFHEIBHRENTZZ LITIZ LA LEN, 5E., 1990 FEDOTERISERH
REBREZDE YRS L LT AST EERNHRABB I CIHRBLUAMC L 2REICE 258
BIZOWTRET L7z,

(& & Hik] #5EI1T 1990 EFORRBEREERESZEO D b, 2000 FEORETE
BFRIBE T o7z 8339 £ Th 5, FEH L WHO A 8)E L - EBEKKR2EE 10 EEEERSRE
& 47 ¥ (International Statistical Classification of Diseases and Related Health
Problems 10th Revision . EA#% ICD-10) iZZES3WTHE L, ICD-10 (28T 5. B15-B19

(DVANVZEFR). C22 HERUCHAMBEOEMTAY) . K72 FFFR4, ficoEshy
WD), K73 (IBHAFR, i8IV L0), K74 (FREERVIEL) k3
REEFRBIZEZET L L, THUANADOREEZFRBUANDELE L Lz, SHiChizo
Tk FRBICEDET, FFRBLUSORE RELO SBEDOT Y REAL ¥ MoV T,
AST %3 20IUN RiGDFEZELEL L, AST 23 20IU/L MT 380 F— FE2EH (1
OBFERR) PHEZRBLILET AL, . BERK. BOE. BMI, SkiiBERWSE, =L
Z?D—ﬁﬁ%%gbt%?ww2ﬁ©®%ﬁ%%t%u%ﬁtto&B\%EK%E&
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FRICKBESRBD DN DB E LBYRKE 1 FRBOEC EILBHATHEOB A I1ME
i bERSA LTz,

IBMEDH Y | OHEX. AR IE 140mmHg LA L. B3EIRSME 90mmHg L k.,
CliERTELZRALTVEIEDORHEOA, e L b—2%HlkdEL Lk, ERFH
D1 OHEIL, A'HbAlc 6.5 LA EDE, BFERFMEE 200me/dl LA EDE, C:A% 2 BRI
ETm¥EEA 140mg/dl LLE 200mg/d]l KiEDH . DERBOEDIEREZITTWVWAEED
FHOA, L b —2%F-TH L Lz, Body Mass Index (L1#%. BMI). i %)

(20 k7)) TIEFHME) (20 DlL 25 K#) ., MIEH) (25 L) O3EKICERAY L, IER
B % reference & L7=¥ I—EHICTRE Lz, KBERUVREOFEIL, BRIEKEN
TREREERETHEY (V) L Lk, avAFa—ViEE EHE] (160mg/dl ki)

IEFESEM] (160mg/dl LA E 240mg/dl 3%5) [HEfE) (240mg/dl L E) @ 3 BERIZK Sy L.

IEW#EBH) % reference & L7 I —FKICTHRE Lz, HEEHBITITIZ Ay r—
Y7 PC—SAS (Ver9.1.3) AW\,

[FER] BRI 7681 A (B 3198 A (41.6%), % 4483 A (58.4%)) MRMTxI& L 72
27z, Table 1 (ZBEFBASARE RIZ I 1T DAENTXI R E DBME T T, AST DRARIT OV T,
1% 20.0-39.9IUL DENE LS £BD 65.9%% HH TV e, K TiE 20.0IU/L KD
EH 47.9%. 20.0-39.9IU/L DFE A 47.7% L 1Z1EF CETH - 7=, 40.0IU/L LA EDOEITH
T8.7%. BTA45%ThoT, Br b 40.0IU/L RFEDED 90%LL L& HH T,

BTk, ASTED EHIZfE- T, i, BMI, DEEIME, $EEHMmME,. mEEEDES
EAHEMT 2ERMBIRD SN, 2 LT o —/VHEIT 40.0-59.9IU/L OEEAE L& &2
> TE Y., 100IU/L LLEDORERKIL 20IU/L OBER L D HIBEWEE oo T, 72, BREE
BE. KEEE. BOE. ERFEEZETIEOES S AST O LI THEINT 54H
MABRDOEN, BTIE, I VAT a—AEDOE—7 33 20.0-39.9IU/L OREZIZED Hh
e Z Loftix, ZEB L REOBERTH -T2,

Table2 ICFFRBIZ L AL, FFRAUANDEL, RELO IBEO Y FEA » Mo
VT, AST 23 20IU/L RiEDF R EREL L, AST 2% 20IU/L M+ 580 ¥ — FEEE B
EHNCAEBOLERBE L CEH L-EELTFT,

B TiL. 370 AOKFETON, 13 A (8.5%) BHERICLBZRELCTHoTz, K TIL.
309 ADRFET DN, 9 A (2.9%) MBHRBIZEAETCTHoT,

FFEBRICE 2 FFEBUNDEE KET O 3BEOWVTI HEZIC AST 45 20IU/L
B 28— FEAEMT 3HAEBLE bICRO, FRRICLBZELIZONT
X, B 40.0-59.9IU/L TIIFERBICL AR LENRD bR o 7245, 60IU/L LU ETORF
REBIZEDETICHT 2~ F— FHIIWTFA L ERICES LT, LTk 100IU/L 2
L OEZRTIIFRBICE AFEERED b b - 7225, 60~99.91U/L OHFFH TiIfFRAIZ
LBRCIEHT BN — FHIIWThLEERCER LW, FERBUADETIZOWT
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X, B TiX 80-99.91U/L XU 100IU/L OFEJZTCIIFE BRI — FER LR LT, &T
X 80-99.9IU/L OBEEZ TIIEABUADFELENRED bhizh-7-23, 60.0-79.91U/L B
100IU/L OEZRTIRERIINAY—FEBRERE L Tz, BETIZOWVWTIR, Bebic
60.0IUL »ETCIHERBICNAF—FEBRLERF LTV,

Table3 IZFFRBIC L BT, FFEBUADET, BELCO 3IFEEOT Y FRAL » Mo
VT, AST 2% 20IU/L RiGDE 2 &EREL L, AST 23 20IU/L #M$ 5 BDO N — Nz B
EHNCER, BRFEOFE, SLEOFE, KEEBRCEETEOFE, BMI. 2L X
Tu—EXFAELTEB LEERZRT,

EOFEBUANDRETE2BRE, FREBICLSET, FERBUADEL, KRELO 3EHE
DOWTH b HEIZ AST 2% 20IU/L T 5 BIT P — NN T 2EEBFEHOHEFE
LTl & LRBRCBD I FRBUADFE LISV T, B T3 80-99.9IU/L X W} 100IU/L
OFERTRARICAY— FEREF LTI LR, KT 80-99.9IU/L DR TIATE
BN DOFETHBRD bz d o> iz 60.0-79.91U/L R TF 100IU/L QK TIIHEIZ AT —
REREFLTWeZ e RE, EHOLERBLEET LV EBIEIRKOERTH- T2,

[Z8) SEROFTTIE. FEAICLIEL., FRAUSIOET., RETO IBEOWT
NLHEIZ AST #% 20IU/L M3 38— FHEBEMT 2 EHRABRBD 5z, AST
O EBRINCRT LI Z A, O - BIORLBELTRRZ->TEY, BOoFRk
EDRRHEmVMIZY 7 bTBEIRDHRTHoT, BlIkIV LREZEEZETIED
BERBVWIEREMORREFORELLEXON=D BLINHETEEB L,
Fo. ASTHEIZX>TMESR BMI R EORBEFOFABRLRDID, FEHOL 2 FHE
LT NV EEERBINICTHEORKRFERBELZETADO 2B O EERE LT,
FREHOBETICLABRHADET &\ BEIXEET 52, Bk & b AST % 20IU/L #8840
THEZONTHEEDAY - FEREETELWIRERBONE, T, EHOHLLZTE
LT N ERERBINICTHEEOZERFERBELEETVONFORBERICKRE pER
BN R o7, BEAZEKERERTDad— MZoWT, AST DEFIX 10 £/
B #OEMTFHRE TFRFREZRFO—DEEILND,

SEIOGH TIHBYET A NVAFROFEZ SOV TRBEH I TV Y, LarL, BT/
ok HCFRRMCHRE L 72/ER FREAUADETIZOWVWT S B Tk 80IU/L LA E,
& Tt 60.0IU/L LLEDE T — FEBREF LTV, B YA NVAFROEENIFE
BUADFETEMIZ L TWNENE I NI OWTORINBIIRLETH B,

SENE., FFSEREOFMBEL LTASTOAE2H W, v-GTP &3 1 & ORI
iZ NIPPON DATA90 TR I TW5, £/, ALT oW TI+HaRF S TR,
AST, ALT. v-GTP ¢ WH R 7V —=V7RETHRHOICAV LI B EREOHEE
B L TWAOH, HAEKEELTWAONE2RHNTIZIERSHBOBETH S,
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Table 1 Baseline characteristics by category of aspartate aminotransferase (AST) of 7681 Japanese men and

women aged 30 years and over in 1990, NIPPON DATAS0

Base line AST level (IU/L)

<20 20.0-39.9 40.0-59.9  60.0-79.9 80-99.9 >100
Men
Number of subjects 810 2109 186 47 23 23
Age 516139  53.7t134 53.1414.0  53.9+115 562+122 56.3+104
Body mass index (kg/m2) 222427 23.243.0 23.943.8 23.843.9 23.944.6 23.443.0
Systolic blood pressure (mmHg) ~ 133.5£20.0  138.8+19.7 141.6£19.7  148.7428.5 1482+24.6 147.84+23.0
Diastolic blood pressure(mmHg)  81.0+11.4  84.5+11.5 85.4+11.0  90.1+142 88.8+13.6 88.1%11.5
Serum total cholesterol(mg/dl) 19444344 20094363  202.1+432 18294370 182.7454.6 178.0+55.8
Serum glucose (mg/dl) 106.8+43.5  101.1+289 10524354 11534455 113.3+32.8 111.7£70.0
Hemoglobin Alc (%) 5.140.9 5.040.7 5.140.8 5.0+1.0 4.9+0.8 5.1+13
Current smoker (%) 482(59.56%) 1121(53.2%) 109(58.6%) 27(57.4%) 16(69.6%) 17(73.9%)
Current drinker (%) 47.4% 61.5% 64.0% 63.8% 69.6% 69.6%
Hypertension (%) 8.5% 12.9% 12.4% 19.1% 8.7% 13.0%
Diabetes mellitus (%) 9.5% 8.1% 12.4% 17.0% 26.1% 21.7%
Hypercholesterolemia (%) 10.0% 13.6% 17.7% 8.5% 13.0% 13.0%
Women
Number of subjects 2146 2137 137 33 10 20
Age 4734130  56.8+13.1 60.7+12.4  56.1£14.0 . 60.1£14.1  58.619.1
Body mass index (kg/m?) 22.543.0 23.0+3.4 24.614.2 248435 245455  24.5+47
Systolic blood pressure (mmHg) ~ 128.7419.2  137.5421.0 142.9421.6  142.9+27.1 14641225 146.9+212
Diastolic blood pressure(mmHg) ~ 77.7+£11.3 81.0+11.9 84.2+12.5 85.0+133  84.4+102  84.7+125
Serum total cholesterol(mg/dl) 199.9436.8 ~ 213.9+38.8  210.8+42.1  210.8£55.6 192.43442 193.9+63.1
Serum glucose (mg/dl) 101.14302  103.5430.2 110.1433.1  116.0+4482 110.8+15.1 119.0+50.4
Hemoglobin Ale (%) 4.840.7 4.9+0.6 5.1+1.0 5.141.1 5.010.9 49412
Current smoker (%) 10.3% 8.0% 13.1% 21.2% 20.0% 15.0%
Current drinker (%) 5.9% 7.3% 6.6% 6.1% 10.0% 10.0%
Hypertension (%) 8.3% 16.5% 19.7% 24.2% 40.0% 40.0%
Diabetes mellitus (%) 5.9% 7.3% 12.4% 18.2% 100%  25.0%
Hypercholesterolemia (%) 14.2% 23.6% 27.0% 30.3% 10.0% 20.0%
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