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Table 2 The number of deaths according to underlying cause of death (ICD 9* codes) stratified by age group amongst 4035 males and
5181 females during the 13.2-year follow-up

Age stratification (years)

30-59 60—
Total
Causes of death ICD9 code n n % n %
Male
Cardiovascular 393-459 231 53 22.9 178 77.1
Coronary 410-414 39 13 33.3 26 66.7
All stroke 430-438 112 22 19.6 90 80.4
Cerebral haemorrhage 431-432 30 7 233 23 76.7
Cerebral infarction 433, 434, 437.7a,7b 60 6 10.0 54 90.0
Others 435-437.0-, 6, 8, 9, 438, 430 22 9 40.9 13 59.1
Cancer 140-208 206 84 40.8 122 59.2
Esophagus 150 7 1 14.3 6 85.7
Stomach 151 55 20 36.4 35 63.6
Lung 162 46 21 45.7 25 54.3
Liver 155, 199.1c¢ 23 15 65.2 8 34.8
Pancreas 157 17 12 70.6 5 294
Rectum 154 8 1 12.5 7 87.5
Leukaemia 204-208 3 2 66.7 1 33.3
Others 47 12 25.5 35 74.5
Non-cardiovascular, non-cancer 201 54 26.9 147 73.1
Pneumonia 480-486 43 2 4.7 41 95.3
Accident, poisoning and suicide 800-999 35 23 65.7 12 34.3
Others 123 29 23.6 94 76.4
Total 638 191 29.9 447 70.1
Female
Cardiovascular 393-459 231 32 13.9 199 86.1
Coronary 410-414 40 5 12.5 35 87.5
All stroke 430-438 104 14 13.5 90 86.5
Cerebral haemorrhage 431-432 18 4 22.2 14 77.8
Cerebral infarction 433, 434, 437.7a, 7b 52 3 5.8 49 94.2
Others 435-437.0-, 6. 8, 9, 438, 430 34 7 20.6 27 79.4
Cancer 140-208 147 59 40.1 88 59.9
Esophagus 150 1 0 0.0 1 100.0
Stomach 151 37 12 32.4 25 67.6
Lung 162 19 8 42.1 11 57.9
Liver 155, 199.1¢ 10 3 30.0 7 70.0
Pancreas 157 6 1 16.7 5 83.3
Rectum 154 4 2 50.0 2 50.0
Breast 174-175 10 9 90.0 1 10.0
Uterus 179-182 7 2 28.6 5 71.4
Leukaemia 204-208 8 3 37.5 5 62.5
Others 45 19 42.2 26 57.8
Non-cardiovascular, non-cancer 190 36 18.9 154 81.1
Pneumonia 480-486 37 3 8.1 34 91.9
Accident, poisoning and suicide 800-999 29 14 48.3 15 51.7
Others 124 19 15.3 105 84.7
Total 568 127 22.4 441 77.6

*ICD9 means the 9th International Classification of Disease. Cause of deaths with at least five cases in either males or females are shown.

pancreas cancer, leukaemia and ‘accident, poisoning

and suicide’ for males and breast cancer for females,
over 50% of deaths occurred before 60 years.
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Table 3 shows the number of deaths and multi-
variate-adjusted RR for all cardiovascular, cancer,
noncardiovascular and noncancer diseases and
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all-cause mortality according to TC stratification.
The mortality for all cardiovascular diseases was
the highest in the hypercholesterolaemia group,
although it was not statistically significant in either
sex. A significantly higher RR was revealed when
both sexes were combined, RR 1.41 (95% CI 1.02—
1.93). The mortality for cancer was not associated
with the TC level in either sex. The hypocholeste-
rolemia group was positively associated with an
increased risk of noncardiovascular, noncancer dis-
ease mortality; RR 1.56 (95% CI 1.13-2.17) for
males, 1.51 (95% CI0.99-2.30) for females and 1.49
(95% CI 1.15-1.93) when males and females were
combined. The hypocholesterolemia group was also
positively associated with an increased risk for total
mortality; RR 1.21 (95% CI 0.99-1.46) for males,
1.44 (95% CI 1.12-1.84) for females and 1.25 (95%
CI 1.07-1.45) when males and females were com-
bined.

Table 4 shows the number of deaths and mul-
tivariate-adjusted RR for coronary heart disease,
stroke, cerebral haemorrhage, cerebral infarction,
stomach cancer, liver cancer and lung cancer
according to TC stratification. The mortality for
coronary heart disease suggested a positive graded
relation with the TC level in both males and
females; RR for the hypercholesterolaemia group
was 4.76 (95% CI 1.91-11.9) for males, 1.99
(95% CI 0.79-5.03) for females and 2.93 (95%
CI 1.52-5.63) when males and females were
combined.

The mortality for stroke was not associated with
the TC level in either sex. The mortality for cerebral
haemorrhage was the highest in the hypocholeste-
rolemia group in males; RR 2.70 (95% CI 1.09-
6.68). The hypocholesterolemia group was positively
associated with an increased risk for liver cancer; RR
1.87 (95% CI 0.78-4.56) for males, 3.68 (95% CI
0.72-18.9) for females and 2.40 (95% CI 1.11-
5.18) when males and females were combined. The
mortalities for cerebral infarction, stomach cancer
and lung cancer were not associated with the TC
level in either sex. We combined the whole stroke
except for cerebral haemorrhage as an independent
variable. However, there was no relationship
between the whole mortality stroke except for
cerebral haemorrhage and TC levels, and the mor-
talities for pneumonia and ‘accident, poisoning and
suicide’ were not associated with the TC levels,
either (data not shown in the table).

The association between TC levels and cause-
specific or all-cause mortality was investigated after
excluding deaths within the first 5 years of follow-up
(Table 5). The significant relation between hyper-
cholesterolaemia and an increased risk for all
cardiovascular diseases disappeared in this analysis;
however, the magnitude of RR still remained the
same, although it did not reach statistical signifi-
cance due to the small numbers of cases. The
mortality for coronary heart disease still suggested a
positive graded relation with the TC level; RR for the
hypercholesterolaemia group was 5.26 (95% CI
1.81-15.3) for males, 1.40 (95% CI 0.43-4.57) for
females and 2.66 (95% CI 1.21-5.86) when males
and females were combined.

The significant relation between hypocholeste-
rolemia and an increased risk for noncardiovascular
and noncancer disease or all-cause mortality disap-
peared in both sexes. The number of deaths due to
cerebral haemorrhage or liver cancer was too small
to permit valid multivariate analysis of risk factor
analysis amongst the four groups. We only estima-
ted multivariate-adjusted RRs of hypocholesterole-
mia for cerebral haemorrhage or liver cancer
compared with the nonhypocholesterolemia group
when males and females were combined. They were
2.06 (95% CI 0.80-5.52) for cerebral haemorrhage
and 2.60 (95% CI 1.03-6.57) for liver cancer (data
not shown in the table).

The crude mortality for coronary heart disease in
the normal group was 0.51 per 1000 person-years,
so the multivariate-adjusted mortality for coronary
heart disease with hypercholesterolaemia was 1.49
per 1000 person-years (the crude rate, 0.51, mul-
tiplied by multivariate RR of hypercholesterolaemia,
2.93). The crude mortality for liver cancer in the
standard group was 0.23 per 1000 person-years, so
the multivariate-adjusted mortality for liver cancer
with hypocholesterolemia was 0.55 per 1000
person-years (the crude rate, 0.23, multiplied by
multivariate RR of hypocholesterolemia, 2.40). So
the multivariate-adjusted attributable risk of hyper-
cholesterolaemia for coronary heart disease was
0.98 per 1000 person-years. It was threefold higher
than that of hypocholesterolemia for liver cancer;
0.32 per 1000 person-years. The attributable risk
percentage of hypercholesterolaemia was 66% for
coronary heart disease and the attributable risk
percentage of hypocholesterolemia was 58% for liver
cancer.
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Table 5 Multivariate-adjusted RRs (95% Cls)* excluding deaths within the first 5 years of follow-up according to serum total cholesterol

level

Baseline serum
cholesterol level

Coronary
RR (95% Cl)

Non-CVD, non-cancer
RR (95% Cl)

All-cause
RR (95% CI)

(stratum mean)? No. of Person- All cardiovascular
mmol L1 persons years RR (95% CI)
Male
<4.14 (3.75) 851 10 688 0.93 (0.62, 1.40)
4.14-5,16 (4.65) 1937 25 310 1.00
5.17-6.20 (5.59) 1002 13 212 1.44 (0.99, 2.09)
6.21- (6.70) 245 3256 1.54 (0.84. 2.80)
Female
<4.14 (3.75) 952 12 612 1.14 (0,68, 1.93)
4.14-5.16 (4.65) 2325 31 027 1.00
5.17-6.20 (5.59) 1453 19 381 0.94 (0.65, 1.35)
6.21-(6.70) 451 5906 1.37 (0.84, 2.22)
Male and female combined
<4.14 (3.75) 1803 23300  0.95(0.69, 1.31)
4.14-5.16 (4,65) 4262 56 338 1.00
5.17-6.20 (5.59) 2455 32 592 1.13 (0.87, 1.47)
6.21-(6.70) 696 9161 1.44 (0.99, 2.09)

0.91 (0.28, 2.97)
1.00

2.09 (0.82, 5.31)
5.26 (1.81, 15.3)

0.58 (0.12, 2.69)
1.00

1.53 (0.69, 3.42)
1.40 (0.43, 4.57)

0.70 (0.28, 1.76)
1.00

1.81 (0.98, 3.359)
2.66 (1.21, 5.86)

1.24 (0.84, 1.83)
1.00

1.00 (0.64, 1.56)
0.54 (0.19, 1,48)

1.48 (0.92, 2.39)
1.00

1.02 (0.71, 1.47)
1.00 (0.58, 1.73)

1.27 (0.94, 1.72)
1.00

0.99 (0.75, 1.32)
0.83 (0.52, 1.33)

1.13 (0.90, 1.41)
1.00

1.10 (0.86, 1.40)
0.94 (0.61, 1.46)

1.34 (0.99, 1.81)
1.00

0,91 (0.73, 1.15)
1.04 (0.76, 1.44)

1.16 (0.97, 1.39)
1.00

0.98 (0.84, 1.16)
1.01 (0.78, 1.30)

*RR, relative risk; 95% CI, 95% Confidence Interval. RR was adjusted for age, serum albumin, body mass index. hypertension, diabetes,

cigarette smoking category and alcohol intake category.

*The conversion factor from SI units (mmol L) to conventional units (mg dL™*) for cholesterol is 38.7.

Discussion

To our knowledge, this is the first prospective study
concerning the relationship between the serum
cholesterol level and long-term cause-specific mor-
tality in a randomly selected population throughout
Japan. We observed a graded positive relationship
between the serum TC level and coronary mortality.
This association persisted after excluding deaths in
the first 5 years of the follow-up. Although the
hypocholesterolemia group was significantly associ-
ated with an increased risk of liver cancer or
noncardiovascular, noncancer disease or all-cause
mortality, these associations, except for liver cancer,
disappeared after excluding deaths in the first
5 years of the follow-up.

Most cohort studies after the NHLBI Conference
[5] concluded that the positive association between
low TC and noncoronary mortality resulted from
subclinical disease or confounding factors such as
heavy drinking, smoking and lower socio-economic
status [8, 11]. In the present study, we did not
investigate the pre-existing cancer and chronic
imflammatory diseases such as collagen disease or
obstructive pulmonary disease, although the sub-
jects with cardiovascular disease were excluded from

the analysis. However, the analysis excluding deaths
in the first 5 years of the follow-up was adequate to
adjust for the confounding effect of subjects who had
subclinical disease or unhealthy status with a low
cholesterol level at the baseline survey. We have
confirmed that the purpose of the cholesterol
screening in Japan is to identify subjects with
hypercholesterolaemia who have a lifetime risk for
coronary heart disease similar to that in Western
populations.

The number of deaths due to stroke was threefold
higher than that of coronary heart disease in the
present study. In addition to previous epidemiolo-
gical studies in Japan, there was no positive
relationship between the cholesterol level and stroke
124, 25].

We used National Vital Statistics for the underly-
ing causes of death and we believe that it is reliable
enough to perform our analyses. In Japan's system,
medical doctors who were in charge of each dead
subject issued death certificates based on their
clinical examination and treatment before death.
Because Computed tomography (CT) scanners were
becoming very common in the beginning of 1980s
and the proportion of stroke patients who had CT
scanning was 84-88% in the 1980s [26] and over

© 2003 Blackwell Publishing Ltd Journal of Internal Medicine 253: 169180
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90% in the first half of 1990s [27], even in rural
areas in Japan, the diagnoses of stroke using
National Vital Statistics were considered to be
reliable. The ratio of cerebral infarction to cerebral
haemorrhage in the present study was 2-3, which
agrees with previous epidemiologic studies during
recent years in Japan [26-28].

Concerning the subgroup categories of stroke, we
only observed an inverse relationship between
hypocholesterolemia and cerebral haemorrhage,
although its relation disappeared after S years of
follow-up. Some previous studies [5, 24], but not all
[29], reported that hypocholesterolemia was associ-
ated with the higher risk of cerebral haemorrhage
with the existence of hypertension. The relationship
in the present study might be due to an acute
combined effect between hypertension and hypo-
cholesterolemia. However, in the present study, of
48 subjects with cerebral haemorrhage, there were
only eight subjects without hypertension. Further-
more, of 11 cerebral haemorrhagic subjects with
hypocholesterolemia, there was only one subject
without hypertension. To clarify this effect, we need
a larger study to allow us a subgroup analysis
categorized by the existence of hypertension. There
was no relationship between serum cholesterol and
cerebral infarction as opposed to the findings from
Western populations that hypercholesterolaemia is
related to thrombotic type cortical infarction. This
may be due to Japan's much lower prevalence of
thrombotic-type cortical infarction which should
relate to cholesterol level [30]. Because the National
Vital Stafistics in our study period did not require
the subcategorized diagnosis for cerebral infarction,
we did not analyse the relationship between TC
levels and subgroup categories of cerebral infarction.

The prevalence of hepatitis C virus (HCV) is higher
in Japan than in Western countries [31] and the
infectious rate of hepatitis B virus (HBV) is higher in
Asian and Pacific areas, including Japan, than in
other parts of the world [32]. The infection of these
viruses causes chronic hepatitis and liver cirrhosis
which may cause hypocholesterolemia, and it tends
to result in an increased risk of death from liver
cancer. These viral infections in Japan were mainly
due to transfusion of more than 30 years ago and
we recently reported that the past history of trans-
fusion was significantly associated with hypocho-
lesterolemia in a rural Japanese community [33]. It
may be a possible cause of the positive association

between hypocholesterolemia and higher mortality
from liver cancer, although we did not measure
blood antigens or antibodies for HBV or HCV in the
present study.

The mean level of total blood cholesterol varied
according to the populations [34, 35]. The difference
in serum total cholesterol level of the middle-
aged and elderly people between Japanese and
Western populations remained at approximately
0.52 mmol L™* (20 mg dL™Y) or more, although
the level in the former has increased whilst that of
the latter has declined between 1970 and 1990
[35-37]. Furthermore, age-adjusted coronary mor-
tality in Japan has declined from 1970 to 1990
despite the increase in serum cholesterol, which
remains far lower than that in Europe {35] or the
United States [38]. These situations in Japan may
keep the attributable risk of hypercholesterolaemia
for coronary heart disease far lower and decrease the
cost-effectiveness of cholesterol screening compared
with the Western populations.

However, the decrease in coronary heart disease
mortality between 1960 and 1990 has been
smaller in the two largest metropolitan city areas
in which lifestyles are more westernized [39]. The
age-adjusted incidence of coronary heart disease
increased between 1963 and 1994 in urban
Japanese, although it has plateaued since 1987
[40]. These results suggest that the attributable risk
of hypercholesterolaemia for coronary heart disease
and the cost-effectiveness of cholesterol screening in
Japan will increase in the future. Furthermore, case
fatalities of coronary heart disease in Japan are
much lower than in other countries, including
most Western countries (10-20% vs. 34-83%)
[40-42], which may suggest that the absolute or
attributable risk of coronary incidence is greater
than that of coronary mortality in the present
study.

One drawback of the present study is the possible
underestimation of these relations of the serum
cholesterol level to long-term cause-specific mortal-
ity, because they were based on only one choles-
terol measurement per person, thus tending to
produce misclassification by regression dilution bias
[43]. Another is the lack of measurements of high-
density lipoprotein (HDL) cholesterol, whose blood
concentration is higher in the Japanese than
Caucasians [44]. Further studies are needed using
the average of two or more baseline measurements

© 2003 Blackwell Publishing Ltd Journal of Internal Medicine 253: 169-180



of the total and HDL cholesterol in the Japanese
general population.

In conclusion, it is important to continue choles-
terol screening programmes in Japan, especially for
males, to prevent the development of coronary heart
disease. However, the usefulness of screening for
females or age-specific benefit for screening has to be
clarified in further investigations. The relationship
between hypocholesterolemia and hepatic viral
infection should be further investigated.
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i *BMI : Body Mass Index
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2 A 1 0.95 (0.45-2!03) | 1.79 (0.92-3.48) | 2.27 (1.21-4.24) 0.028
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Resting heart rate and cause-specific death in a
16.5-year cohort study of the Japanese general

population

Tomonori Okamura, MD,* Takehito Hayakawa, PhD,” Takashi Kadowaki, MD,* Yoshikuni Kita, PhD,*
Akira Okayama, MD,® Paul Elliott, FRCP,? and Hirotsugu Ueshima, MD,? for the NIPPONDATAS80 Research
Groupf Otsu, Shimane, and Morioka, Japan, and London, United Kingdom

Background Several prospective studies have reported resting heart rate [HR) to be a risk factor for certain cause-
specific death, together with sex- or age-specific differences in the effects of HR on death. However, there have been few

prospective data from non-Western populations.

Methods Cohort study, over 16.5 years to date of death or end of follow-up {November 15, 1998) involving 8800
men and women =30 years of age randomly selected throughout Japan, who participated in the National Survey on Cir-
culatory Disorders in 1980. Resting HR was determined from 3 consecutive intervals between R waves on the 12-lead

electrocardiogram.

Resulis For middle-aged men (30 to 59 years of age), in the highest quartile of HR, there was a significant positive
association with cardiovascular RR, 2.55; 95% Cl, 1.22 to 5.31) and allcause death (RR, 1.45; 95% Cl, 1.06 to 2.00).
For middle-aged women, in the highest quartile, there was a significant positive association with noncancer, noncardio-
vascular [RR, 2.41; 95% Cl, 1.04 to 5.59), and allcause death [RR, 1.94; 95% Cl, 1.26 to 3.01). Resting HR also
showed a significant positive association with cardiac events but not to stroke. These relations were not evident for elderly
subjects (=60 years of age). Results were not affected when deaths within the first 5 years of follow-up were excluded,

except for noncancer, noncardiovaseular death,

Conclusions High resting HR is an independent predictor of long-term death in the Japanese general population.

(Am Heart ] 2004;147:1024-32.)

Several prospective studies have reported resting
heart rate (HR), even within the normal range, to be a
risk factor for death!™!° or morbidity>* from cardiovas-
cular disease, especially from coronary heart disease.
Furthermore, some studies have reported that a high
resting HR was associated with increased risk of non-
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cardiovascular®®810 or allcause death'™>>68-10 and of
osteoporotic fractures.'® However, most of these stud-
ies were performed in Western populations.

In populations with a different lifestyle background
compared with Western populations,'! the role of HR
in predicting death may be different. Our working hy-
pothesis was that as in Western populations, resting
HR was a predictor of cardiovascular or all-cause death
in the Japanese general population. We examined this
hypothesis using 16.5-year follow-up data from the Na-
tional Survey on Circulatory Disorders, Japan.

Methods

Populations

‘A total of 10,546 community dwellers (4640 men and 5906
women), =30 years of age in 300 randomly selected districts,
participated in the survey; they were followed until Novem-
ber 15 in 1998. The current study extended the follow-up
period of NIPPONDATASO study, the details of which have
previously been reported.’*™'* Of the 10,546 participants,
1746 were excluded for the following reasons: past history
of coronary heart disease or stroke (n = 280), missing infor-
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Risk characteristics

usted ‘means and prevalences for baseline characterisfics: . - -

Heart rate quartiles (Stratum mean), beats/min

Okamura et ol 1025

P
Male <60 {54.7) 40-65(62.7) 66-73 (69.2) 74-(81.7)
Number of parficipants 960 959 995 942
Age (y) 50.5{12.9} 49.7 (13.0) 48.1{12.9) 50.0(13.3) .001
Systolic blood pressure {mm Hg) 134.3(0.61) 136.8 (0.61) 139.6 {0.60) 142.2 (0.61) .024
Diastolic blood pressure {mm Hg) 81.1(0.39) 82.8(0.39) 84.5(0.39) 85.8 (0.39} <.001
Pulse pressure {mm Hg) 53.2 (0.44) 54.0 (0.44) 55.1{0.43) 56.4 {0.45) .008
Total cholesterol (mmol/L) 4.76 (0.03) 4.73(0.03) 4.84(0.03) 4.91{0.03) <.001
Glucose {mmol/L) 6.81 {0.06) 7.10{0.06) 7.25{0.06) 7.81(0.07) <.001
Albumin {g/L) 44.2 (0.08) 44.4 {0.08) 44.4{0.08) 44.4(0.08) .083
BMI (kg/m?) 22.3(0.10) 22.4{0.10) 22.7 {0.10) 22.7 {0.10) .004
Use of antihypertensive agents (%) 8.3 10.4 8.3 10.4 179
Hypertension (%) 420 46.5 48.5 58.1 <.001
Hypercholesterolemia (%) 5.6 49 6.0 8.2 .021
Diabetes (%) 0.7 07 1.0 22 .006
Daily drinker (%) 47.8 48.2 47.9 48.3 996
Current smoker (%) 56.5 63.2 64.9 68.9 <.001
Female <64 (58.8) 64-69 (66.5) 70-77 (73.2) 78-(86.5)

Number of participants 1140 1221 1351 1232
Age {y) 51.7 {13.0) 49.4{13.6) 49.8(13.5) 49.1 (13.6) .022
Systolic blood pressure (mm Hg) 130.8 (0.55) 132.0{0.53) 133.9 (0.51) 138.2(0.53) <.001
Diastolic blood pressure (mm Hg) 77 .6 {0.34) 78.8 {0.33) 79.8{0.31) 81.8(0.32) <.001
Pulse pressure (mm Hg) 53.2 (0.40) 53.2(0.38) 54.1{0.36) 56.4{0.38) .010
Total cholesterol {mmol/L) 4.91(0.03) 4.91 (0.02) 4.92(0.02) 4.96(0.02) 438
Glucose {mmol/L) 6.79 (0.05) 7.05 (0.05} 7.16 {0.05) 7.65 (0.05) <.001
Albumin (g/L) 43.4 (0.07) 43.5(0.07) 43.7 {0.07) 43.8 (0.07) <.001
BMI (kg/m?) 23.0{0.10} 22.9{0.10) 22.8 {0.09) 22.9{0.10) 546
Use of antihypertensive agents (%) 14.2 10.2 10.1 9.4 .001
Hypertension {%) 37.3 35.2 38.6 46.7 <.001
Hypercholesterclemia (%} 8.9 8.4 77 10.1 .184
Diabetes (%) 0.7 1.0 0.7 1.3 .388
Daily drinker (%) 3.1 2.8 3.3 2.5 701
Current smoker (%) 7.3 8.5 9.8 9.8 091

Numbers of parentheses are standard deviation for age and standard error for other variables.

*P < .05.

mation at baseline survey (n = 396), and lost to follow-up (n
= 870). Furthermore, participants with arrhythmia affecting
HR (n = 200); frequent supraventricular and/or ventricular
premature beats (Minnesota code!’; 8-1-1 and/or 8-1-2) or
persistent atrial fibrillation or flutter (8-3-1 or 8-3-2) were
excluded. This left 8800 participants (3856 men and 4944
women) for inciusion in the analysis.

End point determination

The underlying causes of death for the National Vital Statis-
tics were to be coded according to the 9th International Clas-
sification of Disease (ICD-9) by the end of 1994 and the 10th
International Classification of Disease (ACD-10) from the be-
ginning of 1995. Some researchers reported that HR was
strongly associated with sudden cardiac death.** It was re-
ported that most of the cardiac sudden death tended to be
described in the Japanese death certificates as “coronary
heart disease” or “heart failure” as well as “unknown
cause.”'®!” Furthermore, death statistics for coronary heart
disease may have been underestimated by the end of 1994 by
using ICD-9 because deaths coded “heart failure” might hide
some coronary events.'®"*° We therefore created an extra

category of deaths that combined coronary heart disease
with heart failure.
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 Insti-
tutional Review Board of Shiga University of Medical Science
(No.12-18, 2000).

Baseline examination
During the baseline survey, resting HR was determined by
measuring 3 consecutive intervals between R waves on the
12-ead electrocardiograms after the participant had suffi-
ciently rested. Electrocardiograms were read twice by two
different researchers according to the Minnesota code; in the
event of disagreement, a panel of study epidemiologists and
cardiologists made the final coding decision.
Nonfasting blood samples were drawn and centrifuged
within 60 minutes of collection. Serum total cholesterol
and albumin were analyzed in an auto analyzer (SMA12/60;
Technicon, Tarrytown) at one specific laboratory (Osaka
Medical Center for Health Science and Promotion, Osaka,
Japan). Since April 1975, the laboratory has been certified
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Age stratification (y)

ICDh 10 Total 30-59 >60
Causes of death ICD 9 code code ne. (no.) (ne.)
Male
Cardiovascular 393-459 100199 291 78 213
Coronary 410~414 120-25 57 21 36
Heart failure 428 150 57 14 43
Siroke 430-438 160-69 141 31 110
Cerebral infarction 433,434,437 7a,7b 163, 169.3 83 11 72
Cerebral hemorrhage 431-432 161, 169.1 36 11 25
Cancer 140-208 C00-D48 303 146 157
Stomach 151 Cl16 73 29 44
tung 162 C33-34 69 34 35
Liver 155, 199.1¢ Cc22 33 25 8
Pancreas 157 C25 23 15 8
Rectum 154 Ci9-20 15 6 9
Others 20 37 53
Noncardiovascular, noncancer 281 84 197
Pneumonia 480-486 J12-18 65 5 60
Accident, poisoning and suicide 800-999 S00-T98 46 30 16
Liver disease 570-573 K70-K77 20 9 1
Renal failure* 580-589 NOO-N19 11 4 7
Diabetes 250 E10-E14 7 3 4
Others 132 33 99
Total 875 308 567
Female
Cardiovascular 393-459 100199 276 50 226
Coronary 410-414 120-25 57 8 49
Heart failure 428 150 63 13 50
Stroke 430-438 160-69 123 21 102
Cerebral infarction 433,434,437 7a,7b 163, 169.3 63 7 56
Cerebral hemorrhage 431-432 161, 169.1 26 6 20
Cancer 140-208 C00-D48 200 93 107
Stomach 151 Cl16 44 20 24
lung 162 C33-34 25 11 14
Liver 155, 199.1¢ c22 13 5 8
Pancreas 157 C25 12 5 7
Rectum 154 C19-20 7 4 3
Breast 174-175 C50 15 12 3
Uterus 179-182 C53-C55 9 3 é
Others 75 33 42
Noncardiovascular, noncancer 255 53 202
Pneumonia 480-486 11218 54 7 47
Accident, poisoning and suicide 800-999 VO1-Y89 36 19 17
Liver disease 570-573 K70-K77 1 4 7
Renal failure* 580-589 NOO-N19 17 1 16
Diabetes 250 E10-E14 13 2 11
Others 124 20 104
Total 731 196 535

ICD 9 and ICD 10, the 9th or 10th International Classification of Disease.

*Renal failure due to diabetes was not included.

by the CDC-NHLBI Lipid standardization Program by Cen-
ter for Disease Control and Prevention (CDC), Atlanta,
Georgia, for the precision and accuracy of cholesterol

measurements.”® Hypercholesterolemia was defined as se-
rum cholesterol of =6.21 mmol/L.

Baseline blood pressures were measured by trained ob-
servers, using a standard mercury sphygmomanometer on

the right arm of seated subjects. Hypertension was defined
as systolic blood pressure =140 mm Hg, diastolic blood
pressure =90 mm Hg, use of antihypertensive agents, or
any combination of these. Serum glucose was measured by
the cupric-neocuproine method?!. Diabetes was defined as
serum glucose of =11.1 mmol/L, a history of diabetes, or
both. Height in stocking feet and weight in light clothing



