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High blood pressure in middle age is associated with a future decline in activities of daily living.
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Abstract

Although several studies have reported on the relation between high blood pressure (BP) and impaired
activities of daily living (ADL), only a few studies have reported on the relation of high BP in middle-aged
subjects with future impaired ADL. Furthermore, no studies reported an excess impaired ADL due to
non-normal BP. Using ADL 1999 data, we compared data from NIPPON DATAS80 survivors without
impaired ADL (N=1816) with those with impaired ADL (N=75) using baseline BP information collected in
1980. We analyzed participants who were aged 47-59 years at baseline. Multiple adjusted logistic
regression analyses were used to estimate the risk of impaired ADL according to baseline BP categories
using Joint National Committee 7 guidelines (normal BP, prehypertension, stage 1 hypertension (HT),
and stage 2 HT). Subjects who used antihypertensive medications were classified as having stage 2 HT.
We calculated excess impaired ADL due to non'normal BP. Compared with normal BP categories, the
adjusted odds ratio (OR) and 95% confidence interval (CI) of having impaired ADL was higher in subjects
with prehypertension (OR=1.50, 95% CI: 0.55-4.09), stage 1 HT (OR=1.56, 95% CI: 0.56-4.32), and stage 2
HT (OR=2.96, 95% CI: 1.09-8.05). Non-normal BP explained 45% (33.7/75) of impaired ADL. A positive
relation of BP categories with the composite endpoint of mortality and impaired ADL was also observed.

In conclusion, controlling BP in middle age may prevent deaths and future ADI, decline.
Key words: blood pressure, activities of daily living, mortality, population attributable fraction

INTRODUCTION

Hypertension (HT) is one of the strongest risk factors for cardiovascular disease mortality and all-cause
mortality (1-3). Thus, control of blood pressure (BP) can increase lifespan. As the proportion of elderly
people increases, the importance of preventing physical dysfunction, that is, impaired ability to perform
activities of daily living (ADL), becomes a major public health concern for older people (4).

We previously reported that the main cause of impaired ADL in Japan was stroke (4). Other studies
have shown that participants who died from stroke had a longer period of disability before death
compared with participants who died of other causes (5). It is well known that HT is a strong risk factor
for stroke (1-3). Therefore, HT may also be strongly associated with impaired ADL. However, only a few
studies have reported the relation of HT with physical dysfunction or impaired ADL (6-12). Furthermore,
these studies primarily included elderly participants (6-9). Only a few studies have examined the
relation of BP measured at middle age and future disability (11,12), and no studies have reported on the
contribution of BP to impaired ADL. Furthermore, if we combined impaired ADL and deaths together,
we can calculate the relation of BP with alive without impaired ADL.



The objective of this study was to investigate the relation between ability to perform ADL in 1999 and
baseline BP measured in 1980 among a general population of Japanese subjects aged 47-59 years taken
from NIPPON DATA80. NIPPON DATASO is a cohort study that consisted of a representative Japanese
sample who were surveyed in 1980.

METHODS
Participants and follow-up

Two cohort studies of the National Survey on Circulatory Disorders comprise the National Integrated
Project for Prospective Observation of Non-communicable Disease and Its Trends in the Aged (NIPPON
DATA). Baseline surveys were performed in 1980 (NIPPON DATAS80) (13-18) and in 1990 (19-21).
Detailed methods of NIPPON DATA have been described previously (13, 17, 19). We analyzed the
19-year follow-up data from NIPPON DATAB80 in this study.

Baseline surveys were carried out at local public health centers, and all participants had to be capable
of reaching the examination center without assistance.
Biochemical and physical examinations

Baseline BP was measured by trained observers using a standard mercury sphygmomanometer on the
right arm of seated participants after at least 5 min of rest. We defined BP categories as follows: Stage 2
HT. systolic BP > 160 mmHg and/or diastolic BP > 100 mmHg; Stage 1 HT, systolic BP 140-159 mmHg
and/or diastolic BP 90-99 mmHg; prehypertension, systolic BP 120-139 mmHg and/or diastolic BP 80-89
mmHpg; normal BP, systolic BP < 120 mmHg and diastolic BP < 80 mmHg. If participants were taking
antihypertensive medication, they were categorized into Stage 2 HT irrespective of their BP level. Body
mass index (BMI) was calculated as weight (kg) divided by height squared (m2. Public health nurses
obtained data including smoking habits, as well as current health status and medical history.
Non-fasting blood samples were separated by centrifugation within 60 min of collection in 1980 and stored
at —70°C. Blood glucose levels were measured using the cupric-neocuproine method, and the values were
adjusted by using the formula ([0.047 % (glucose concentration in mg/dD]—0.541) to obtain the
approximate value measured by the hexokinase method, which gives levels in mmol/L (18). Diabetes was
defined as casual blood glucose level of 11.1 mmol/L or self-reported diabetes (18). Serum albumin and
total cholesterol levels were measured using a sequential autoanalyzer (SMA12/60; Technicon, Tarrytown,
USA) using bromocresol-green staining for albumin and the Lieberman-Burchard direct method for total
cholesterol at a specific laboratory (presently the Osaka Medical Center for Health Science and
Promotion).

ADL survey

The NIPPON DATA studies performed follow-up ADL surveys in 1994 (4) and 1999. In this study, we
analyzed 1999 data because we wanted to examine the effect of high BP in middle-aged subjects on future
ADL decline. The 1999 ADL survey was done in subjects aged > 65 years at that time. Participants aged
45 and younger were not surveyed and some of participants aged 46 were not surveyed. Furthermore,
because we wanted to study the effect of high BP in middle-aged subjects, we limited the upper age of
subjects in this study to those younger than 60 years at baseline.

We asked 300 Public Health Centers to participate in the 1999 ADL survey, and 249 of them agreed. In
these areas, 2724 participants were between the ages of 47 and 59 at baseline. Among them, 76 were
excluded because of a history of cardiovascular disease (i.e., acute myocardial infarction [AMI] or stroke),
and because of lack of information on serum total cholesterol levels, blood glucose levels, height, weight,
and serum albumin levels. The remaining 2649 participants were surveyed; however, 385 died and 84
moved before the ADL survey. Thus, 2180 participants were asked to respond to the ADL survey and
1891 did so (87%) (Figure 1). No significant differences were seen between responders and non-responders
for baseline age, BP values, use of antihypertensive medications, body mass index, smoking status, and
gbumi.n levels (Table 1). Non-responders had a significantly higher total cholesterol level than responders

<0.01)

Participants were asked about five basic ADL items (feeding, dressing, bathing, toileting, and transfer
[walking indoors]), as modified from Katz et al. (22) and whether each of these items could be
-accomplished without help, with partial help, or with full help. Participants were also asked whether they
“had a history of stroke. lower limb fracture, and AMI (4). This survey was conducted through telephone




interviews (10.6%), face-to-face interviews at home (80.0%), and other methods (9.5%). Impaired ADLs
were defined as partial or full support needed to perform any of the five basic ADL items. As previously
reported (13, 17, 19), we identified participants who had died by computer matching data from Japanese
National Vital Statistics records, using area, gender, birth date, and death as key codes. We obtained
permission to use the National Vital Statistics records from the Management and Coordination Agency of
the Government of Japan. The Institutional Review Board of Shiga University of Medical Science
(NO.12-18, 2000) approved the study.

Statistical analysis

~ Analysis of variance for continuous variables or chi-square tests for proportions were used to compare
baseline characteristics. The relationship between BP categories and impaired ADL was calculated
using multiple adjusted logistic regression models. The multivariable-adjusted odds ratio (OR) for
impaired ADL was adjusted for age, sex, BMI (<18.5 kg/m2, 18.5-24.9 kg/m2, >25 kg/m?), cigarette smoking
(current, ex-smoker, never smoked), drinking (everyday, sometimes, ex-drinker, never), diabetes, total
cholesterol levels, and albumin levels. We also added a history of stroke and AMI at the ADL survey as
covariates in an additional model to determine the role of stroke or AMI on the relation between high BP
and impaired ADL. The normal BP group was used as the reference group. The OR for having impaired
ADL was calculated using multiple logistic regression analysis. To identify the effect of BP on being alive
without impaired ADL, we also analyzed the OR for the composite outcome of impaired ADL and death
before the ADL survey (N=385) using multiple logistic regression analysis. Trend tests were performed
by allocating scores 1, 2, 3, and 4 to all participants with normal BP, prehypertension, stage 1 HT, and

stage 2 HT, respectively.
The percentage of excess impaired ADL due to non-normal BP was calculated as follows: p * {OR —1}/OR

where p = proportion of cases exposed to the risk factor (23). All probability values were two-tailed and
all confidence interval (CIs) were estimated at the 95% level. SAS software (version 9.1, SAS Institute,
Cary, NC, USA) was used for analyses.

RESULTS

Table 2 shows the baseline characteristics of the 1891 study participants. According to the BP
categories, participants in the higher BP categories were older, and had a higher BMI, albumin level, and
total cholesterol level than those in the lower BP categories. The proportion of women was higher in the
lower BP categories.

Table 3 shows the relation of baseline BP categories to impaired ADL. The age and sex-adjusted OR of
having impaired ADL was higher in the higher BP categories. The age and sex-adjusted OR (CIs) of
prehypertension, stage 1 HT, and stage 2 HT were 1.38 (0.51-3.71), 1.49 (0.55-4.06), and 2.92 (1.11-7.67),
respectively. This trend was unchanged when we adjusted for BMI, smoking status, drinking status,
diabetes, total cholesterol levels, and albumin levels. No sex differences were observed for the relation of
BP categories and impaired ADL (P for interaction = 0.38).

When we further adjusted for the history of stroke at the end of follow-up, the relation between high BP
and impaired ADL was largely attenuated. The adjusted ORs for prehypertension, stage 1 HT, and stage
2 HT were 1.59 (0.56-4.53), 1.75 (0.60-5.12), and 2.10 (0.73-6.05), respectively. This suggests that stroke
plays an important causal role in the relation between high BP and impaired ADL. On the other hand
adjustment for history of AMI at the end of follow-up did not change the findings (data not shown).

From the adjusted OR, we calculated the proportion of impaired ADL due to non-normal BP and 7.0, 6.8,
and 19.9 of excess impaired ADL were due to prehypertension, stage 1 HT, and stage 2 HT, respectively.
Thus, among 75 survivors with impaired ADL, non-normal BP, that is, prehypertension, stage 1 HT, and
stage 2 HT, explained 33.7 (44.9%) of impaired ADL.

To assess the relation between BP and being alive without impaired ADL, we calculated the risk of
baseline BP categories using the composite endpoint of impaired ADL and all-cause death. Of 385
participants who died before the ADL survey, 191 (50%), 46 (12%). 50 (13%), 7 (2%). and 91 (24%) died of
cancer, stroke, heart disease, other CVD, and other causes, respectively. The ORs of the composite
endpoints were 1.22 (0.83-1.78), 1.13 (0.76-1.69), and 1.78 (1.20-2.66) for prehypertension, stage 1 HT, and
stage 2 HT, respectively (Table 4).




DISCUSSION

This study revealed a positive correlation between high BP at middle age and impaired ADL in the
future, as well as the composite endpoint of impaired ADL and death. We found that 45% of impaired
ADL could be explained by non-normal BP in Japanese subjects. This suggests that, among Japanese
subjects, non-normal BP in middle age is an important determinant of future impaired ADL.

There are several prospective studies reporting the relation of BP to physical performance (6-12).
However, most of these studies investigated elderly populations (6-9). Studies focusing on the relation
between BP measured at middle age and future disability are scarce (11,12). Although Pinsky et al.
investigated 2021 participants whose baseline age range was 28 to 62 years and found long-term
hypertension related to disability (10), they used “ever hypertensive,” that is, whether participants were
diagnosed with hypertension during follow-up, as a risk factor. Thus, their study could not conclude
whether BP measured at middle age could predict future disability. Reed et al. investigated physical
function among 3263 subjects with Japanese ancestry who had information from 28 years before the
survey. The baseline age of these participants ranged from 45 to 68 years (11). They found that the
most consistent predictor of healthy aging was low BP. Guralnik et al also studied participants of
Alameda County Study who were aged 46-70 years at baseline and investigated the relation of high BP
with physical function after 19 years (12). They found high BP predicted future lower levels of physical
function. These latter 2 findings were mostly consistent with our results showing that high BP at ages
47-569 predicts impaired ADL after 19 years.

It is well known that high BP is associated with a higher risk of stroke (1-3). We previously reported
the prevalence of impaired ADL and the magnitude of the association with stroke (4). Similarly, another
study in Japan showed that the duration of disability before death was longer in participants who died of
stroke than in participants who died of other reasons (5). In that study, 45% of patients who died from
stroke had more than 6 months of disability (5). These findings are consistent with our results, that is,
BP was strongly related with impaired ADL. Our results that adjustment for stroke history at the end of
the follow-up largely attenuated the relation between high BP and impaired ADL also support the idea
that stroke plays an important role in the relation between high BP and impaired ADL. Although Ohmori,
et al. also showed the risk of long-term disability was lower in participants who died from ischemic heart
diseases, which is strongly affected by BP, than in those who died from other causes (5), our study revealed
that, overall, higher BP levels at middle age were strongly associated with a future decline in ADL.

We found 45% of impaired ADL was explained by non-normal BP in our study. This suggests that
preventing progression of non-normal BP might yield a lower incidence of ADL decline. Because
participants of NIPPON DATA80 included a representative Japanese general population, and the
response rate of the ADL survey was high, we believe that these rates are applicable to a general
Japanese population. However, this rate may not be applicable to other populations where mortality or
incidence rates of stroke are lower. Further studies conducted in other countries that assess the impact
of BP on impaired ADL would be of interest.

We also found that high BP was strongly associated with the composite endpoint of death and impaired
ADL. This supports the idea that preventing high BP is important not only for preventing impaired ADL
but also preventing death; that is, controlling or managing BP in middle-aged subjects may have the
potential to prolong the duration of lives without impaired ADL, thus increasing so called healthy life
expectancies (24).

There are several limitations to this study. First, we did not assess baseline ADL conditions. Thus
we could not determine whether participants had been independent at baseline. However, because
participants arrived at the baseline exam on foot and because we also excluded participants who had a
history of stroke, we considered the effect of the lack of information on baseline ADL on our results to be
neglible. Second, we assessed ADL only in 1999, and, some participants progressed to impaired ADL,
before the ADL survey. However, many participants with impaired ADL before the ADL survey died
‘before the ADL survey. Thus. we believe we adequately addressed this limitation by exploring the
compogite endpoint of death and impaired ADL. Finally, because we focused on the relation between BP
at middle age (<60 years) and future ADL decline, the oldest participants in 1999 were younger than 80,
In Japan, in 1980, life expectancy at 40 years was 35.5 years for men and 40.2 vears for women (25).
Thus, our participants might be too young to assess the impact of BP at middle age on lifetime disability.

However, we believe that our information is important to assess the impact of high BP on premature




impaired ADL and death.

In conclusion, non-normal BP in middle age is a strong predictor of impaired ADL 19 years later.
Nearly half of the impaired ADL in 1999 was shown to be related to non-normal BP in 1980. Non-normal
BP also predicted the composite outcome of death and impaired ADL; that is, lower BP in middle age can
yield longer healthy life expectancies.
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Saitama), Koryo Sawai (The Japanese Association for Cerebro-cardiovascular Disease Control, Tokyo),
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Table 1. Difference between responder of survey for activity of daily living and non-responder.

Responder Non-Responder P

1891 289
Age years 52.9 (3.6) 52.7 (3.8) 0.33
Sex (% female) 59% 64% 0.09
Systolic blood pressure mmHg 138.4 (19.8) 136.5(19.9) 0.14
Diastolic blood pressure mmHg 83.3 (11.9) 82.1 (11.6) 0.11
Antihypertensive medication  Yes % 10% 8% 0.31
Body mass index kg/m? 23.0 (3.1) 23.1(3.1) 0.89
Current smoking % 30% 29% 0.63
Daily drinker % 22% 20% 0.41
Total cholesterol mmol/L 5.00(0.85) 5.18 (0.90) <0.01
Albumin g/L 43.9 (2.3) 44.0 (2.3) 0.43

Values are expressed as means (standard deviation) or %.
SD: standard deviation
P-values were tested by t-test or chi-squared test



Table 2. Baseline characteristics according to BP categories, NIPPON DATA80 1980.

Normal BP Prehypertension Stage1 HT Stage2 HT P-value

N 230 682 541 438

Age years 52.3 (3.7) 52.6 (3.6) 53.1 (3.6) 53.4(3.6) <0.01
Sex (% female) 63% 62% 55% 57% 0.03
Systolic BP mmHg 110.3 (6.3) 127.5 (6.5) 144.7 (7.3) 162.2 (18.0) <0.01
Diastolic BP mmHg 68.2 (6.0) 77.8 (6.5) 86.5(7.2) 95.9(11.1) <0.01
Antihypertensive medication Yes % 0% 0% 0% 44% <0.01
Body mass index kg/m? 21.8 (3.0) 22.5(3.0) 23.3(3.00 241@3.2 <0.01
Current smoking % 35% 28% 33% 28% 0.10
Daily drinker % 17% 17% 27% 27% <0.01
Diabetes % 4% 3% 4% 4% 0.44
Total cholesterol mmol/L 43.1 (2.2) 43.7 (2.3) 440(24) 443 (2.3) <0.01
Albumin g/L 4.8 (0.9) 5.0 (0.8) 5.1 (0.9) 5.1 (0.9) <0.01

Values are expressed as means (standard deviation) or %.

BP: blood pressure; N: numbers of participants; HT: hypertension

Stage 2 HT: systolic BP 2 160 mmHg and/or diastolic BP 2 100 mmHg

Stage 1 HT: not satisfied with stage 2 HT and systolic BP 140-159 mmHg and/or diastolic BP 90-99 mmHg

Prehypertension: Satisfied with neither stage2 nor stage 1 HT criteria and systolic BP 120-139 mmHg and/or diastolic BP 80-89

Normal BP: systolic BP < 120 mmHg and diastolic BP < 80 mmHg
User of antihypertensive medications were included in Stage 2 HT categories.
P-values were tested by t-test or chi-squared test



Table 3. Relation of baseline BP category with impaired ADL assessed at 19 year after baseline among participants aged 47-59 at baseline.
NIPPON DATAS80, 1980-1999.

Normal BP Prehypertension Stage1 HT Stage2 HT P for trend

BP category at baseline*
Participants alive at the end of follow-up without impaired A 225 661 522 408
Participants alived with impaired ADL 5 21 19 30
1.38 (0.51-3.71) 1.49 (0.55-4.06) 2.92 (1.11-7.67) <0.01

Age,sex-adjusted OR (95%Cl) 1
Multivariate adjusted OR (95%Cl)t 1 1.50 (0.55-4.09) 1.56 (0.56-4.32) 2.96 (1.09-8.05) <0.01
Excess impaired ADL due to non-normal BP 0 7.0 6.8 19.9

Population Attributable Fraction 9.3% 9.0% 26.5%

BP: blood pressure, ADL: activity of daily living; OR: odds ratio; Cl: confidence interval

*: Definition of BP categories are described in Table 2.

t: adjusted for age, sex, body mass index (<18.5, 18.5-24.9, 25-), and smoking (current, ex-smoker), drinking (daily, occasional,ex-drinker),

diabetes, total cholesterol, and albumin.




Table 4. Relation of baseline blood pressure (BP) category with composite outcome (impaired ADL and all cause
mortality) assessed at 19 year after baseline among participants aged 47-59 at baseline. NIPPON DATAS80, 1980-
1999.

BP category at baseline* Normal BP Prehypertension Stage1 HT Stage2 HT P for trend
Overall N 271 809 641 555

Number of composite outcomet 46 148 119 147

Age,sex-adjusted OR (95%Cl) 1 1.10 (0.76-1.60) 1.00 (0.68-1.47) 1.57 (1.07-2.29) <0.01
Muiltivariate adjusted OR (95%CDt . 1 1.23 (0.84-1.81) 1.14 (0.77-1.70) 1.79 (1.20-2.67) <0.01

BP: blood pressure, ADL: activity of daily living; OR: odds ratio; Cl: confidence interval
*. Definition of BP categories are described in Table 2.

T: Adjusted for age, sex, body mass index (<18.5, 18.5-24.9, 25- kg/mz), smoking (current, ex-smoker),drinking
(daily, occasional, ex-drinker), diabetes, total cholesterol, and albumin.

I: Deceased participants and participants alive with impaired ADL at the end of follow-up



Table 5
Summary

What is known about topic

@ Although several studies have reported on the relation between high blood pressure (BP) and
impaired activities of daily living (ADL), only a few studies have reported on the relation of high BP
in middle age with future impaired ADL.

® No studies have reported an excess incidence of impaired ADL due to non-normal BP levels.

What this study adds
® BP categories measured at middle age could predict future impaired ADL and the composite

endpoint of impaired ADL and death.
® We found that 45% of impaired ADL could be explained by non-normal BP in Japanese subjects.

Figure legend
Figure 1
Flow chart of the study participants.

N: numbers of participants.
ADL: Activities of daily living



Figure 1

Participants aged 47-59 at baseline in 249 areas

N=2724

N=34 history of CVD at baseline
N=41 Lack of confounding factors

Study participants

N=2649

Participants who were Participants who died Participants
alive and lived in the area || before ADL survey who moved
before ADL survey
N=2180 N=385 N=84
Responders of Non-responders or incomplete
ADL survey response of ADL survey
N=1891 N=289
Without impaired ADL ADL decline
N=1816 N=75
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Figure 1
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Table 1. Baseline Characteristics of Study Population in 1980. NIPPON DATAS0, 1074 Men

and 1332 Women aged 47 to 61

Non smoker  Former smoker Current smoker P value*
Men
Number of participants 152 199 696
Age (year) 5297439 53.43+£3.8 53.44 £3.8 0.37
BMI (kg/m?) 23.74 £2.8 22.64 +2.8 2229 +2.7 <0.001
Serum albumin (g/dI) 44403 4.41+0.2 437403 0.08
Serum total cholesterol (mg/dl) 191.34 £30.4 193.64 £33.7 184.28 £33.9 <0.001
SBP (mmHg) 140.65 +19.6 140.85 £22.1 140.47 £20.3 0.97
DBP (mmHg) 87.05 £11.0 86.18+13.1 84.67+124 0.05
Prevalence of hypertensiont (%) 612 543 55.8 0.38
Current drinking (%) 71.1 704 779 0.04
Women
Number of participants 1181 28 99
Age (year) 53.66 +4.1 54.46 4.6 54.16 +4.1 0.31
BMI (kg/niz) 233434 23.58 +3.6 2295 +34 0.55
Serum albumin (g/dl) 437402 434202 436202 0.81
Serum total cholesterol (mg/dl) 198.16 £33.6 198.89 £30.1 198.01 £32.5 0.99
SBP (mmHg) 138.46 £20.7 140.82 +17.1 13337 £21.0 0.05
DBP (mmHg) 82.45+11.4 83 +11.6 79.61£13.0 0.06
Prevalence of hypertensiont (%) 51.0 57.1 424 0.20
Current drinking (%) 14.6 214 364 <0.001

SBP, IXA#EHA M F; DBP,J4RHAMN /T,
* EGEEIZIE ANOVA REZ, ABERICIIVA OFEREZ AV E.

TEMLEX 140/90mmHg LA EF 72 13 ERERF O LD



Table 2. Relationship between Baseline Smoking Category in 1980 and Impaired ADL/TADL Assessed 19 years later.

Japan, 1980-1999.
Non smoker Former smoker Current smoker
Men
Number of participants alive at the end of follow-up 127 160 503
Number of participants who developed impaired ADL 4 5 23
Age-adjusted OR (95%CI) 1 096 (0.25,3.66) 1.42  (0.48,4.18)
Multivariate-adjusted OR (95%CI)* 1 1.15  (0.30,4.48) 1.52  (0.50, 4.63)
Number of participants who developed impaired IADL 22 37 145
Age-adjusted OR (95%CI) 1 1.40  (0.78,2.54) 1.89  (1.14,3.12)
Multivariate-adjusted OR (95%CI)* 1 142  (0.78,2.58) 1.83  (1.10,3.05)
Women
Number of participants alive at the end of follow-up 1047 24 83
Number of participants who developed impaired ADL 41 2 5
Age-adjusted OR (95%CI) 1 193  (0.43, 8.62) 1.51  (0.58,3.95)
Multivariate-adjusted OR (95%CI)* 1 1.64  (0.35,7.69) 1.74  (0.65, 4.69)
Number of participants who developed impaired IADL 155 2 12
Age-adjusted OR (95%CTI) 1 0.40  (0.09, 1.78) 091  (0.47,1.75)
Multivariate-adjusted OR (95%CI)* 1 036  (0.08,1.61) 098 (0.50, 1.92)

ADL: B E4AREE IADL: FEH ADL, OR: A v X, CLIEHEXE.

*EHREMICITELR. BML, fjE7ITI0 . a2 7F0—)L, ST, SEEEAV:

NIPPON DATAS0O,



Table 3. Relationship between Baseline Smoking Category in 1980 and Composite Outcomes (Death or Impaired ADL/IADL) Assessed 19

years later. NIPPON DATAS0, Japan, 1980-1999.

Non smoker Former smoker Current smoker

Men
Number of participants 152 199 696
Number of composite outcomes 47 76 340
Age-adjusted OR (95%CI) 1 1.33 (0.84, 2.10) 2.09 (1.43, 3.0’7)
Multivariate-adjusted OR (95%CI)* 1 1.33 (0.84, 2.11) 2.04 (1.38, 3.01)
Women
Number of participants 1181 28 99
Number of composite outcomes 290 6 28
Age-adjusted OR (95%CI) 1 0.72 (0.28, 1.85) 1.14 (0.71, 1.83)
Multivariate-adjusted OR (95%CI)* 1 0.69 (0.27, 1.81) 1.25 (0.77, 2.03)

ADL: B ¥4JE8h{E, IADL: FEER ADL, OR: 2 v X, CL{GHEX .

*FRE T (EER . BMI, MEFILIID, oL AT0—)L, SlE. SEREZRLV-
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ABSTRACT

Background: Almost no studies have investigated the relationship between food intake measured at middle-age and future
disability.

Objective: To examine the association of meat, fish and egg intake with risk of subsequent mortality and/or future decline in
activities of daily living (ADL) among the elderly.

Methods: The cohort consisted of 2,316 Japanese individuals aged 47-60 at the baseline who were randomly selected
throughout Japan and followed up for 19 years from 1980.

Results: Those who ate meat > once every two days were younger, there were more men, daily drinkers, professional
workers, and urban residents compared to those who ate meat < once every two days. Over 19 years of follow-up, 75
participants became dependent due to impaired ADL. A higher intake of meat was associated with a statistically significant
decrease in impaired ADL occurrence (odds ratio=0.61, 95% confidence intervals: 0.38-0.99, P=0.04). Fish and egg intake
were not associated with any difference in impaired ADL occurrence. None of the three foods were associated with any
changes in mortality.

Conclusion: A higher intake of meat may prevent impaired ADL occurrence, although this was not associated with a lower
mortality.

Key Words: Meat, fish, egg, activities of daily living, mortality, a cohort study

INTRODUCTION

The elderly population is increasing in developed countries and, improvements in health care have led to an increase in
life expectancy. In 2005, Japan had the highest proportion of those aged 65 and older in the world [1]. Although both life
expectancy and healthy life expectancy in Japan are among longest in the world, the difference in the two expectancies is
about 7 years [2], indicating people in Japan suffer from the activity of daily living (ADL) reduction for a long time before
death. Among many environmental factors that may influence ADL in the elderly, the role played by food is important.
However, almost no studies have investigated the relationship between food intake measured at middle-age and future
disability.

The objective of this prospective study was to clarify the relationship between food intake and impaired ADL surveyed at
19 years after a baseline survey among a Japanese general population aged 47-59 years. Previous studies on food intake and
all-cause and cause-specific mortality led us to hypothesize that food that is known to promote atherosclerosis, such as eggs
Or meat, would have a negative influence on future ADL, and food that is known to prevent atherosclerosis, such as fish,
Would have a beneficial influence on future ADL [3-9].

-METHODS
Subjects and follow-up
The dataset of the cohort study of the National Survey on Circulatory Disorders comprising the National Integrated



Project for Prospective Observation of Non-communicable Disease and Its Trends in the Aged (NIPPON DATA) was used. A
baseline survey was performed in 1980 (NIPPON DATAS80) (10-13). We analyzed the 19-year follow-up data from NIPPON
DATASQ in this study.

The study population comprised 3,227 participants (1,413 men and 1,814 women, aged 47 to 59) from 300 randomly
selected districts in 1980. The baseline surveys were carried out at local public health centers and all participants had to be
capable of reaching the examination center without assistance. The participation rate was about 77%. We excluded 286
participants who had a history of coronary heart disease or stroke (n = 39), were missing information in the baseline survey
(n=54), or were lost to follow-up (n = 193) due to an incomplete residential address at the baseline. Thus, 2,941 were
eligible for follow-up. Among them, 427 died and information about ADL was gathered from 2,514 survivors by
physicians and public health nurses at public health centers in 1999. Consequently, 75% (1,889) of the survivors completed
the information, No potential differences between responders and non-responders in terms of baseline age, gender, BP values,
use of antihypertensive medication, body mass index (BMI), smoking status or serum albumin concentration were observed.
Participants were asked about five basic ADL items (feeding, dressing, bathing, toileting, and transfer: walking indoors)
modified from Katz, et al. [14] and whether each of these could be accomplished without help, with partial help or with full
help. This survey was conducted through telephone interviews (10.5%), face-to-face interviews at home (80.0%), and other
methods (9.5%). In this study, we basically analyzed participants who completed the ADL information alone (N=1,889),
and together with participants who died before the ADL survey (N=2,316). The Institutional Review Board of Shiga
University of Medical Science (NO.12-18, 2000) approved the study.

Biochemical and baseline examinations

Baseline BP was measured by trained observers using a standard mercury sphygmomanometer on the right arm of seated
participants after at least 5 minutes of rest. Hypertension was defined as a systolic blood pressure > 140 mmHg, a diastolic
blood pressure >90 mmHg, or when a participant was receiving medication for high blood pressure. BMI was calculated as
weight (kg) divided by height® (m).

A lifestyle survey was also carried out using a self-administered questionnaire which included the daily consumption of
meat, eggs and fish. Egg consumption was coded as >2 eggs per day, about 1 egg per day, about 1 egg every 2 days, about 1
to 2 eggs per week, and less than one egg per week. Fish, and meat intake were coded separately as >2 times per day, about 1
time per day, about 1 time every 2 days, about 1 to 2 times per week, and less than once per week. Reported information
was confirmed by public health nurses through interviews with the study participants regarding food consumption, smoking,
drinking habit, and present and past medical histories.

Non-fasting blood samples were drawn and centrifuged within 60 min of collection and stored at -70°C until analyses.
Serum total cholesterol, albumin, uric acid and creatinine were analyzed in a sequential auto-analyzer (SMA12/60;
Technicon, Tarrytown, USA) at a single laboratory (Osaka Medical Center for Health Science and Promotion). Serum
concentrations of glucose were measured by the cupric-neocuproline method [15]. Diabetes was determined by medical
history or defined as a serum glucose concentration >200 mg/dl.

Statistical analysis

SAS version 9.1 for Windows (SAS Institute, Cary, NC) was used. Because the number of participants was not large,
participants were classified into the two groups according to meat consumption as < once every 2 days and > once every 2
days, and fish and egg consumption as < once per day and > once per day around the median of these consumption
categories. The chi-square test was used to compare dichotomous variables and the Student's #-test was used to compare
means between two groups according to food consumption. The relationship between food intake categories and impaired
ADL or impaired ADL together with all-canse mortality was calculated using multiple adjusted logistic regression models,
taking a lower food consumption group as a reference. Age-sex-adjusted and multivariate-adjusted odds ratios were
calculated. For multivariate analyses, we adjusted for age, BMI, and cigarette smoking (never and former smokers, current
smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day), alcohol
drinking (never, past, non-daily, and daily), hypertension and diabetes (Model 1). Model 1 was also adjusted for serum
albumin and total cholesterol concentrations (Model 2). Model 2 was further adjusted for job type (professional or not) and
urban residence (yes, no) (Model 3). Interactions between sex and the effect of food intake on impaired ADL or
impaired ADL together with all-cause mortality were examined.

RESULTS

The baseline characteristics and outcomes of 1,413 male and 1,814 female study participants in each meat, fish and egg
consumption category are shown in Table 1. In male participants who ate meat > once every two days, there were more
professional workers compared to those who ate meat < once every two days. In men who ate fish > once per day, there were
more daily drinkers and hypertension, and fewer professional workers than in men who ate fish < once per day. In men who
ate eggs > once per day, the mean BMI was smaller than in those who ate eggs < once per day. In women who ate meat >
once every two days, there were more younger participants, more smokers and more professional workers compared to those
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who ate meat < once every two days. In women who ate eggs™> once per day, the mean total cholesterol concentration was
higher than those who ate eggs < once per day. No differences in crude outcomes (incidence of death, stroke, CHD, or leg
fracture) were noted between the two groups in each of the three food intake categories. The baseline characteristics and
outcomes of the 1,889 survived participants were basically as in Table 1. .

During 19 years of follow-up, 502 participants either died or became dependent due to impaired ADL. Table 2 shows
numbers of participants at risk and impaired ADL or death cases, odds ratio (OR), and 95% confidence intervals by age and
sex-adjusted, and multivariate adjusted ORs (model 1 to 3) for death or impaired ADL. Differences in any food intake were
not associated with differences in composite outcome of impaired ADL and death. There were no interactions between
sex and the effect of food intake on impaired ADL together with all-cause mortality.

During 19 years of follow-up, 427 participants died. Table 3 shows numbers of participants at risk and death cases, odds
ratio (OR), and 95% confidence intervals by age and sex-adjusted, and multivariate adjusted ORs (model 1 to 3) for death.
Differences in any food intake were not associated with differences in mortality. There were no interactions between sex and
the effect of food intake on all-cause mortality. ’

During 19 years of follow-up, 75 participants became dependent due to impaired ADL. Associations of impaired ADL and
food intake in the 1,889 surviving participants are shown in Table 4. A higher intake of meat was associated with a
statistically significant decrease in the occurrence of impaired ADL in all four models. The other covariates in model 3 that
had significant contributions to the outcome were age (P=0.0004), BMI (P=0.009), and urban residence (P=0.02). There
were no interactions between sex and the effect of food intake on impaired ADL.

DISCUSSION

We found that a higher intake of meat during middle age was associated with a statistically significant reduction in future
occurrence of impaired ADL, although it was not associated with change in composite outcome of either died or became
dependent due to impaired ADL.. Intake of fish and eggs was not associated with the composite outcome or with impaired
ADL outcome. These results were unexpected since eggs and meat are believed to promote atherosclerosis, and fish is
known to prevent atherosclerosis. Recently, it has been shown that low to normal serum albumin and total cholesterol
concentrations were associated with impaired ADL using this cohort data, as well as those of other studies {13, 16, 17].
However, in the present study, these concentrations were not different between the two groups in all three food intake
categories. _

Meat products are rich in saturated fatty acids that are thought to be atherogenic. In fact, a high intake of meat is classed as
a component presumed to be detrimental to health in studies on dietary patterns, including in a Mediterranean diet [18, 19].
Surprisingly, however, there has been no prospective study to demonstrate the detrimental effects of meat intake on
cardiovascular outcome. Actually, a higher meat intake had a neutral association with all cause mortality while a higher
intake of fruits and nuts was inversely associated with all cause mortality, in a Mediterranean diet study [18]. There have
been some cross-sectional studies related to associations between intake of meat and cardiovascular disease risk factors.
Sadakane et al. identified three dietary patterns from a food frequency questionnaire by factor analyses. In men, the meat
pattern was associated with higher total and high-density lipoprotein (HDL), and low-density lipoprotein (LDL) cholesterol;
in women, it was associated with higher total and HDL cholesterol [20]. Two small studies found no effect of animal protein
intake on blood pressure [21, 22]. The large scaled INTERMAP study showed dietary animal protein intake was not
associated with a higher blood pressure after adjustment for height and weight, while vegetable protein was inversely related
to blood pressure [23]. To date, cross-sectional studies have failed to demonstrate any detrimental effect of meat intake or
animal protein on cardiovascular disease risk factors. Interestingly, several longitudinal studies have suggested a beneficial
effect of meat intake on cardiovascular outcomes. Using the Hiroshima/Nagasaki Life Span Study cohort data, Sauvaget et al.
showed intake of animal products had protective effects against intracerebral hemorrhage and cerebral infarction [24, 25).
Analyzing the Rotterdam Study data, Geleijnse et al. showed CHD mortality was reduced in a higher tertiles of dietary
menaquinone compared to the lower tertile [26]. Since major sources of menaquinone are meat, eggs and cheese; generally
considered to be unhealthy diet, the authors thought it unlikely that the observed reduction in CHD risk was due to
confounding factors. A cross-sectional study in the elderly showed protein intake, especially from animal sources, was
associated with a better preservation of muscle mass [27], and a follow-up study in older, community-dwelling adults
demonstrated dietary protein intake was inversely associated with 3 year lean mass loss [28]. Recently, the intake of animal
Protein and fat in Japan has increased significantly; however, the current mean consumption of these nutrients in Japan is
still low compared with Western countries [29-32]. It is possible that even if a very high meat intake is associated with
Degative outcomes, a higher intake in a lower range may have beneficial effects. Thus, there appears to be enough evidence
to support our present finding that a higher intake of meat may prevent occurrence of impaired ADL, although it was not
associated with lower mortality.

Another factor that may relate to the association between meat intake and outcomes is socioeconomic status (SES). Lower
SES is associated with all-cause, as well as cardiovascular, morbidity and mortality [33-36]. In the present study, a higher
intake of meat was associated with a higher prevalence of professional work and urban residence; markers of a higher SES.




Urban residence was a significant contributor to a lower risk for impaired ADL in the logistic analysis model. After
adjustment for urban residence, however, a higher intake of meat remained statistically significant.

There are some limitations in this study. We did not assess the baseline ADL condition, therefore we are not sure that all
impaired ADL cases were new incidents during the follow-up period. However, because the participants came on foot to
baseline examinations at local public health centers and we excluded participants who had a history of stroke, we considered
the effect of any lack of information on our results to be negligible. Second, we do not have information on SES, other than
professional work and urban residence. Third, the time span between baseline data collection and ADL data collection is
long; diets might have been changed during this time in Japan. However, according to the National Health and Nutritional
Survey in Japan, the average daily intakes of meat, fish and egg by Japanese aged 50 to 59 in 1986 were 58.7, 102.3 and 40.5
g, respectively, and those by Japanese aged 60 to 69 in 1996 were 51.4, 106.7 and 36.4 g, respectively [37]. Namely, there
might not have been significant changes in diets in Japan during the study period.

In conclusion, a higher intake of meat may prevent impaired ADL occurrence, although it was not associated with a lower
mortality.
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Table 1 Baseline Characteristics and Outcomes of 1,042 Male and 1,274 Female Participants in the Meat, Fish and Egg Intake Groups, NIPPON DATAS80, 1980-99.

Meat<1/2d Meat >1/2 d P Fish < 1/d Fish >1/d P Egg<1/d Egg >1/d P

Men
N 375 667 555 487 599 443
Age (years) 53.243.6 52.943.5 0.27 52.943.5 53.143.5 0.52 53.1+3.5 52.9+3.5 0.51
BMI (kg/m?) 22.4+2.9 22.742.7 0.15 22.5+29 22.742.7 0.14 22.7+2.8 22,4429 0.048
Smoking (%) 69.9 65.4 0.13 68.5 65.3 0.28 66.9 67.0 0.97
Daily drinking (%) 49.1 52.5 0.29 479 55.0 0.02 51.6 50.8 0.80
Hypertension (%) 58.1 54.9 0.31 52.6 60.0 0.02 573 54.4 0.36
Diabetes (%) 77 10.2 0.19 10.6 7.8 0.12 9.9 8.6 0.48
Albumin (mg/dl) 4.440.3 4.4+0.2 0.48 4.4+0.3 4.4+0.2 0.47 - 44403 4.4+0.3 0.95
TCH (mg/dl) 186+34 188+34 0.49 188+35 187433 0.53 189435 185432 0.10
Professional work (%) 337 40.7 0.03 41.1 349 0.04 38.7 375 0.69
Urban residence (%) 253 31.0 0.05 312 26.5 0.10 304 27.1 0.25
Incidence of

Death (%) 25.1 25.5 0.88 25.2 25.5 0.93 25.2 25.5 0.91

Stroke (%) 9.8 7.4 0.26 8.6 7.9 0.72 9.1 7.1 0.30

CHD (%) 5.1 5.0 0.94 52 4.8 0.81 6.0 3.7 0.16

Leg fracture (%) 1.5 2.1 0.54 1.7 2.0 0.80 2.3 1.2 0.29
Women
N 573 701 750 524 877 397
Age (years) 53.6+3.8 53.1+3.8 0.02 53.1£3.7 53.5+3.9 0.10 53.3£3.8 53.3+3.7 0.997
BMI (kg/m?) 23.343.6 23.3+3.2 0.98 234434 23.243.4 0.39 23.4+34 232433 0.39
Smoking (%) 9.8 6.0 - 0.01 8.8 6.1 0.08 7.8 7.6 0.90
Daily drinking (%) 1.8 2.0 0.74 2.3 1.3 0.23 1.6 25 0.26
Hypertension (%) 513 46.9 0.12 49.2 48.5 0.80 50.1 46.4 022
Diabetes (%) 38 4.0 0.89 33 48 0.19 3.8 43 0.66
Albumin (mg/dl) 4.4x0.2 4.4+0.2 0.67 4.4+0.2 4402 0.80 4.4+0.2 4.4+0.2 0.71
TCH (mg/dl) 196£35 19932 0.20 197+33 198+33 0.73 196432 201+35 0.01
Professional work (%) 15.4 22.0 0.003 176 21.0 0.13 18.5 20.2 0.47

Urban residence (%) 28.5 32.0 0.18 320 28.1 0.13 29.8 317 0.48



Incidence of

Death (%) 13.8 12.0 0.34 12.3 13.6 0.50 11.9 149 0.14
Stroke (%) 5.0 3.6 0.28 3.2 5.6 0.05 4.7 3.0 0.20
CHD (%) 2.9 3.0 0.94 2.8 32 0.72 2.9 3.0 0.90
Leg fracture (%) 0.8 1.8 0.16 1.7 0.9 0.26 0.9 24 0.05
Data are shown in % or mean+SD. BMI=body mass index, TCH=total cholesterol concentration, CHD=coronary heart disease
Table 2 Associations of Impaired ADL or Death and Food Intake in 2,316 Participants in the Meat, Fish and Egg Intake Group, NIPPON DATAS80, 1980-99.
Meat<1/2 d Meat >1/2 d P Fish < 1/d Fish >1/d P Egg<1/d Egg >1/d P
N 948 1,368 1,305 1,011 1,476 840
Case with impaired ADL or death 214 288 271 231 306 196
Odds ratio
Age-sex adjusted 1 0.89 (0.72-1.09) 0.25 1 1.06 (0.86-1.30) 0.58 1 1.09 (0.88-1.34) 0.44
Model 1 1 0.91 (0.74-1.12) 0.35 1 1.09 (0.89-1.34) 0.40 1 1.10 (0.89-1.36) 0.40
Model 2 1 0.91 (0.74-1.12) 0.38 1 1.10 (0.89-1.35) 0.39 1 1.10 (0.89-1.36) 0.39
Model 3 1 0.91 (0.73-1.12) 0.36 1 1.08 (0.87-1.33) 0.50 1 1.09 (0.88-1.35) 0.43

Over 19 years of follow-up, 502 participants either died or became dependent due to impaired ADL. Numbers of participants at risk and impaired ADL or death cases, odds ratio (OR), and 95%
confidence intervals by age and sex-adjusted, and multivariate adjusted (model 1 to 3) ORs for death or impaired ADL, are shown. Model 1 included age, sex, smoking (never and former

smokers, current smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day), alcohol drinking (never, past, non-daily, and daily), hypertension,
diabetes, and BMI. Model 2 included model 1 variables + serum albumin and total cholesterol concentration. Model 3 included model 2 variables + job type (professional or not), urban

residence.



Table 3 Associations of Death and Food Intake in 2,316 Participants in the Meat, Fish and Egg Intake Group, NIPPON DATAS0, 1980-99.

Meat<1/2d Meat >1/2 d P Fish < 1/d Fish >1/d P Egg<1/d Egg >1/d P

gase with death 948 1,368 1,305 1,011 1,476 840

Odds ratio 173 254 087 232 195 079 255 172 0.26
Age-sex adjusted 1 0.98 (0.79-1.22) 098 1 1.03 (0.83-1.28) 057 1 1.14 (0.91-1.42) 0.26
Model 1 1 1.00 (0.80-1.25) 09 1 1.07 (0.86-1.33) 055 1 1.14 (0.91-1.43) 0.26
Model 2 1 1.00 (0.80-1.26) 099 1 1.07 (0.86-1.33) 065 1 1.14 (0.91-1.43) 0.29
Model 3 1 1.00 (0.80-1.25) 1 1.06 (0.84-1.32) 1 1.13 (0.90-1.42)

Over 19 years of follow-up, 427 participants died. Numbers of participants at risk and death cases, odds ratio (OR), and 95% confidence intervals by age and sex-adjusted, and multivariate

adjusted (model 1 to 3) ORs for death, are shown. Model 1 included age, sex, smoking (never and former smokers, current smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day,

and current smokers > 41 cigarettes/day), alcohol drinking (never, past, non-daily, and daily), hypertension, diabetes, and BMI. Model 2 included model 1 variables + serum albumin and total

cholesterol concentration. Model 3 included model 2 variables + job type (professional or not), urban residence.

Table 4 Associations of Impaired ADL and Food Intake in 1,889 Survived Participants in the Meat, Fish and Egg Intake Group, NIPPON DATAS80, 1980-99.

Meat<1/2d Meat >1/2 d P Fish <1/d Fish >1/d P Egg<1/d Egg >1/d P
N 775 1,114 1,073 816 1,221 668
Case with impaired ADL 41 34 39 36 51 24
Odds ratio
Age-sex adjusted 1 0.58 (0.36-0.93) 0.02 1 1.19 (0.75-1.89) 0.47 1 0.86 (0.52-1.42) 0.55
Model 1 1 0.61 (0.38-0.97) 0.04 1 1.25 (0.78-2.01) 0.35 1 0.89 (0.54-1.48) 0.66
Model 2 1 0.62 (0.38-0.99) 0.05 1 1.23(0.77-1.97) 0.39 1 0.90 (0.54-1.49) 0.67
Model 3 1 0.61 (0.38-0.99) 0.04 1 1.25 (0.76-1.95) 0.42 1 0.90 (0.54-1.49) 0.68

Over 19 years of follow-up, 75 participants became dependent due to impaired ADL. Numbers of participants at risk and cases with impaired ADL, odds ratio (OR), and 95% confidence

intervals by age and sex-adjusted, and multivariate adjusted (model 1 to 3) ORs for impaired ADL are shown. Model 1 included age, sex, smoking (never and former smokers, current smokers

< 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day), alcohol drinking (never, past, non-daily, and daily), hypertension, diabetes, and BMI.

Model 2 included model 1 variables + serum albumin and total cholesterol concentration. Model 3 included model 2 variables + job type (professional or not), and urban residence. In the meat

intake analysis, the covariates in model 3 that had significant contributions to the outcome were age (P=0.0004), BMI (P=0.009), and urban residence (P=0.02).
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Abstract

OBJECTIVES

To clarify the relationship between accumulation of cardiovascular risk factors and five-year decline
in instrumental activity of daily living (IADL) among a cohort representative of the Japanese
population aged 65 years and over.

DESIGN

A population-based cohort study

METHODS

A cardiovascular risk survey of 8,384 men and women aged 30 years or older and randomly selected
throughout Japan was performed in the 4'fF National Survey on Circulatory Disorders. Of these,
elderly participants (aged 65 years and older) were invited to the first IADL survey assessed by the
Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Competence in 1995. The second IADL
survey was performed in 2000. Participants in both surveys were eligible for the present study. The
relationship between the number of cardiovascular risk factors at baseline and the five-year
difference in JADL scores was examined by linear regression analysis.

RESULTS

Decrease in IADL scores was larger in those with cardiovascular risk factors than in those without.
As the number of cardiovascular risk factors increased, IADL scores decreased significantly
(p=0.029).

CONCLUSION

Preventive interventions directed against cardiovascular risk factors, especially against their
accumulation, may contribute to maintaining IADL in the Japanese elderly.

[Objectives]

It is very important to create a society in which the elderly can live a healthy and active life for as
long as possible. To minimize disability in elderly people in Japan, where the numbers of those aged
65 and older are increasing year by year, we need to clarify modifiable risk factors that predict future
decline in activity of daily living (ADL) (1,2). ADL is often used to evaluate the disabled elderly, for
example, those requiring rehabilitation or nursing home admission. However, as ADL is not suitable
to screen elderly residents who are not disabled but have potential needs for home health-care
services, (3) another indicator is needed to evaluate the ability to live independently in the
community. Instrumental activity of daily living TADL) has been used in this manner. (4); however,
most previous studies to clarify the determinants of IADL have been cross-sectional in design.

Cardiovascular risk factors, such as hypertension, dyslipidemia, and diabetes are often clustered
(5-7). The presence of multiple risk factors, recently termed metabolic syndrome, has been reported
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to increase the risk of developing or dying from cardiovascular disease such as myocardial infarction
and stroke. However, to our knowledge, few studies have examined the relationship between the
accumulation of cardiovascular risk factors and future decline in TADL in a community setting.
Accordingly, we attempted to follow-up a cohort thought to be representative of the Japanese
population to evaluate the relationship between the five-year decline in IADL and accumulation of
cardiovascular risk factors measured in the National Survey of Circulatory Disorders, 1990.

[Methods]

A cohort study of the participants in the 4tk National Survey on Circulatory Disorders, Japan was
performed in 1990; this study was called NIPPON DATA90 (National Integrated Project for
Prospective Observation of Non-communicable Disease And its Trends in the Aged, 1990). The
details of this cohort have been previously reported (1,2,5-9). A total of 8384 community residents
(3504 men and 4880 women, > 30 years old) from 300 randomly selected districts participated in the
survey and were followed until November 15, 2000. The overall population aged 30 years and older in
all districts was 10,966, and the participation rate was 76.6%. Accordingly, these participants were
thought to be representative of the Japanese population. We performed a survey of IADL in 1995 and
2000 of the surviving elderly (65 years and older) members of this cohort. Each survey was conducted
in cooperation with the local public health centers, using the multidimensional 13-item index of
competence developed by the Tokyo Metropolitan Institute of Gerontology (TMIG Index of
Competence) (3,10).

Participants who were 60 or older in 1990 were designated as the subjects of the first IADL survey
in 1995 (n=2831). Of these, 286 died before 1995 and 404 were inaccessible because the relevant
public health centers were not able to cooperate with the survey. Therefore, 2141 were selected as
subjects in 1995. Of these, 32 declined to participate and 40 were inaccessible; therefore, 2,069
subjects were available for this first IADL survey. They were followed up until 2000. During these
five years, 120 moved and could not be contacted, 301 died, and four were lost to follow-up for
unknown reasons. Accordingly, 1644 participants were eligible as subjects of the second IADL survey
in 2000. Of these, 36 declined to participate, 89 could not be contacted, and 297 had missing
information. Finally, a total of 1222 subjects (492 men, 730 women) were eligible for the analysis.

We used the TMIG Index of Competence, a widely used scale for measurement of IADL with
demonstrated reliability and validity (8,4,12). The first five questions (No. 1-5) inquire about
instrumental independence, the subsequent four (No. 6-9) about intellectual activity, and the
remaining four (No. 10-13) about social role. The respondent selects either "yes" (one point) or "no"
(zero points), and the maximum score is 13 points (3,12). The individual five-year difference in IADL
scores was calculated by subtracting the score in 1995 from that in 2000. We used home-visit
interviews to assess subjects; if this was impractical, the questions were asked over the phone or the
questionnaire was mailed.

Risk factors for cardiovascular disease were defined as the following seven items in 1990:
hypertension (systolic blood pressure, SBP > 140 mmHg and/or diastolic blood pressure, DBP > 90
mmHg), diabetes (casual blood glucose > 200 mg/dl and/or HbAlc > 6.0), hypercholesterolemia (total
cholesterol, TCH > 240 mg/dl), low serum high-density lipoprotein (HDL) cholesterol (HDLC < 40
mg/dD), high serum triglyceride (TG) (TG > 150 mg/dl), obesity (BMI > 25 kg/m2), and current
smoking.

We examined whether the difference in IADL scores differs depending on the presence or absence
of each risk factor. We conducted a t-test or one-way analysis of variance for continuous variables
and a chi-square test for proportions. We also performed a linear regression analysis to evaluate the
relationship between the number of these risk factors and the five-year difference in scores of IADL
rated by TMIG Index of Competence after adjusting for sex, age, and alcohol consumption. A P value

" of < 0.0 was considered significant. The Statistical Package for the Social Sciences (SPSS Japan Inc.
version 14.0J, Tokyo, Japan) was used for the analyses.

The present study was approved by the Institutional Review Board of Shiga University of Medical
Science (No. 12-18, 2000).

[Results]
The mean age of subjects in 1995 was 71.9 (standard deviation, SD= 5.0) years for men and 72.8



(SD= 5.7) years for women. The difference in IADL scores rated by TMIG Index of Competence is
shown by sex and age group in Table 1. Between the two surveys, mean IADL scores decreased
significantly in the older age groups in both men and women. The absolute value of decrease in IADL
scores was also large in the older age groups in both men and women. In men aged 65 to 69, the
decrease in JADL score was 0.412 points, while in those aged 85 years and older, it was 3.167. In
women aged 65 to 69, the decrease in IADL score was 0.476 points, while in those aged 85 and older
it was 3.143. ‘ i

Participants were classified into "risk status categories" according to the number of cardiovascular
risk factors (obesity, hypertension, hypercholesterolemia, diabetes, low serum HDLC, high serum TG,
and current smoking). Table 2 shows the means and prevalence of each risk factor. There was no
difference in mean age between the risk status categories. Hypertension was the most prevalent risk
factor in all categories except for the 4+ risk factors category in women. In the 4+ risk factor category,
obesity was observed in 63.4% of men and 80.0% of women. In this category, diabetes was also
detected in 66.2% of men and 79.6% of women.

Table 3 shows the difference in IADL scores between 1995 and 2000, focusing on the
presence/absence of cardiovascular risk factors. The decrease in IADL scores was larger in both men
and women with any cardiovascular risk factors (with the exception of hypercholesterolemia and
high serum TG) than in those without. In this comparison; however, no significant difference was
observed other than for low serum HDLC in women.

Table 4 shows the relationship between the five-year difference in IADL scores and the number of
cardiovascular risk factors at the baseline survey. As the number of cardiovascular risk factors
increased, IADL scores decreased significantly (p=0.029). Among subjects who were regarded as
independent with respect to basic (physical) ADL in the first IADL survey in 1995, IADL scores also
decreased significantly as the number of cardiovascular risk factors increased (p=0.034).

[Discussion]

The present. study found a significant inverse relationship between the number of cardiovascular
risk factors and decrease in IADL scores during the five'year period in this representative sample of
elderly Japanese people. Even though the effect of each individual risk factor did not reach
statistical significance, accumulation of cardiovascular risks resulted in a significant decrease in
TADL scores. These results suggest that appropriate management of the cardiovascular risk factors
might prevent decline in IADL in elderly residents

Okamura et al. reported that elderly residents in two communities located in Akita and Kochi
prefectures with systolic hypertension (> 160 mmHg) showed a 3.41-times-higher odds ratio (OR) for
having low IADL scores than those with normal blood pressure (13). However, they surveyed TMIG
Index of Competence only at the end of follow-up. In the Framingham Disability Study, Pinsky et al.
reported that hypertension, obesity, and diabetes adversely affected ADL in women after 27 years,
while only hypertension adversely affected ADL in men (14). However, IADL was not evaluated in
that study. We reported the impact of serum albumin and total cholesterol (TC) on ADL in NIPPON
DATAS80 (15). Serum albumin was inversely associated with a composite outcome of death or
impaired ADL in the group below the median of TC in both sexes. However, in that study, IADL was
not evaluated and the assessment for ADL was performed only at the end of follow-up.

The above-mentioned previous studies focused only on the relationship between the respective
risk factors and ADL or IADL. As previously reported, individual risk factors such as hypertension,
dyslipidemia, and diabetes, are associated with the development of cardiovascular disease. However,
even though each of these cardiovascular risk factors may only elevate risk by a minor degree, the
risk becomes more “powerful” when they are combined (16, 17). Metabolic syndrome is the concept of
a cluster of risk factors comprising insulin resistance, increased abdominal fat, dyslipidemia, and
hypertension (18). To our knowledge, the present study is the first to show the relationship between
accumulation of cardiovascular risk factors and IADL of the community dwelling elderly in a cohort
design.

The present study suggests that the presence of multiple risk factors might contribute to decline in
IADL in the future. Cerebral infarction associated with impaired cognition but without a clinical
history of stroke is common, even in older men and women (19). Bokura et al. suggested that the
clustering of metabolic risk factors tended to increase the prevalence of such silent cerebral ischemic



lesions in 1,151 healthy Japanese subjects (20). Furthermore, Elias et al. indicated that risk factor
profile for stroke was associated with low cognitive performance in a cross-sectional analysis of the
Framingham Offspring Study (21). These findings were consistent with those of the present study.

There are several limitations to our study. First, the risk factors we selected were examined not in
the initial JADL survey but in the survey conducted five years before this. However, the accuracy of
cardiovascular risk factor definition was assured because risk factors were based on medical
examinations rather than on respondents’ self-reports. Moreover, participants with severe disease at
the time of the risk factor survey might have found it difficult to attend the first IADL survey, which
was held five years later. This might have allowed us to avoid "reverse-causality"; in other words,
participants with subclinical severe disease that was not detected by the risk factor survey were less
likely to be included in the first IADL survey. Second, we observed a significant decline in JADL in
the ex-smoking group. Smoking has been recognized as an important risk factor for various health
hazards. Because prevalence of former smoking was extremely high among the Japanese men in this
study, we speculated that these elderly Japanese men were forced to give up smoking because of
severe illness or aging, which itself correlated to decline in IADL. Finally, because the IADL survey
was conducted only every five years, we could not pinpoint exactly when and why IADL declined
during the five-year period.

In conclusion, we found a significant relationship between the number of cardiovascular risk
factors and the decrease in IADL scores among this cohort is thought to be representative of the
Japanese population. Interventions aimed at preventing cardiovascular risk factors, especially the
accumulation of such risk factors, may therefore be effective to prevent future decline in IADL for
the Japanese elderly, allowing them to live a healthy and active life.
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Appendix Questions on the multidimensional 13-item index of competence

(1) Can you use public transportation (bus or train) by yourself?
(2) Are you able to shop for daily necessitiesé
(3) Are you able to prepare meals by yourself?
(4) Are you able to pay bills?
(5) Can you handle your own banking?
(6) Are you able to fill out forms for your pension?
(7) Do you read newspapers?
(8) Do you read books or magazines?
(9) Are you interested in news stories or programs dealing with health?
(10) Do you visit the homes of friends?
(11) Are you sometimes called on for advice?
(12) Are you able to visit sick friends?

(13) Do you sometimes initiate conversations with young people?

Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.

Table 1. Mean scores of instrumental activities of daily living IADL) assessed by
the Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Com petence

1995 2000

N Mean SD Mean SD Mean ZIADL P value
Men
65-69 204 12.0 1.9 114 2.9 -0.412
70-74 164 11.9 1.8 10.7 3.3 -1.134
75-79 81 11.8 2.0 9.4 39 -2.222 <0.001
80-84 37 10.7 3.3 7.9 3.8 -2.568
85+ 6 7.6 2.6 3.2 1.9 -3.167
Women
65-69 290 12.2 1.6 11.6 2.2 -0.476
70-74 208 11.9 2.0 108 3.1 -1.154
75-79 142 11.2 2.2 9.4 3.6 -1.634 <0.001
80-84 69 9.8 3.0 6.8 3.8 -2.855
86+ 21 7.4 3.9 4.4 3.6 -3.143

The maximum score is 13.

Mean AIADL was calculated by substracting the score in 1995 from than in 2000.

* The comparison was made between age groups by chi-square test.
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or No.
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or No.

or No.



Table 2. Means and prevalences of baseline characteristics stratified by the number of risk factors at the baseline survey, NIPPON
DATA90

Number of rigk factors P value
None One Two Three Four or more

Men
Number of participants (%) 48 (10.1) 134 (28.1) 144 (30.2) 86 (18.0) 65 (13.6)
Age (yr) 72.646.0 72.9+5.4 71.5+4.7 71.6%4.4 71.3+4.7 0.093
Body mases index 2 25 (%) 0.0 42 12.8 27.6 63.4 <0.001
Smolking 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 )
Drinking habit

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

Daily drinker (%) 45.8 56.7 56.9 442 46.2 ’
Hypertension (%) 0.0 56.0 75.7 72.1 89.2 <0.001
Hypercholesterolemia (%) 0.0 2.2 6.3 174 43.1 <0.001
Low HDL (%) 0.0 6.0 18.1 47.7 75.4 <0.001
High TG (%) 0.0 7.6 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) 72.05.7 72.345.6 72.745.6 73.2+5.8 79.2+5.1 0.465
Body mass index (%) 0.0 10.7 311 49.2 80.0 <0.001
Smoking habit

Ex-smoker (%) 2.6 1.4 1.6 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 (%) 6.0 1.9 4.1 3.3 4.1 ’
Hypertension (%) 0.0 59.9 76.7 83.56 1.8 <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 as.3 66.9 94.6 <0.001
Diabetes (%) 0.0 11.1 31.6 47.9 79.6 <0.001

HDL, high density lipoprotein. TG, triglyceride.

The number of risk factors was the sum of the following seven items: hypertension, diabetes, hypercholesterolemia, low serum HDL
cholestrol, high serum TG, obesity, and current smoking.



Table 3. Decrease in IADL scores from 1995 to 2000 by the presence/absence of risk factors, NIPPON DATA90

Men Women
Age 71.9 (£5.0) 72.8 (+5.7)
N mean /IADL P value N mean AIADL P value
BMI
< -1. -1.
BMI<25 400 1.11 0.545 513 1.11 0.211
BMI225 92 -1.32 217 -1.40
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
<14 d DBP< -1. -1.
SBP<140 an 90 180 1.09 0.768 258 1.11 0.544
SBP>140 or DBP>90 312 -1.18 472 -1.24
Hypercholesterolemia
TCH<240 422 -1.17 -1.
0.890 500 1.14 0.804
TCH>240 65 -1.11 174 -1.21
HDL
HDL>40 353 -1.10 548 -1.
0.483 03 0.016
HDL<40 124 -1.32 126 -1.71
TG
<150 -1. -1,
TG<15 330 1.24 0.410 433 1.09 0.396
TG>150 147 -0.99 241 -1.29
Diabetes
Glucose<200 and HbAlc< 6.0 443 -1.11 0.178 633 -1.12 0.209
Glucose>200 or HbAlc> 6.0 34 -1.82 41 -1.71

IADL, instrumental activities of daily living.
HDL, high density lipoprotein. TG, triglyceride.



Table 4. Relationship between the five-year decrease in scores of instrumental activity
of daily living (IADL) rated by the Tokyo Metropolitan Institute
of Gerontology (TMIG) Index of Competence and baseline factors (1995-2000)

Five—year decrease in IADL scores assessed by the TMIG Index of
Competence

Baseline risk factors . .
Standardized regression

coefficient ( 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 drinker 0.044 (-0.187, 0.794) 0.225
Ex-drinker 0.007 (-0.753, 0.958) 0.814
Ex-smoker -0.069 (-1.050, —0.043) 0.033
Il;’::t‘gf; of CVD Risk ~0.063 (-0.274, ~0.015) 0.029

Among subjects who were regarded as independent with respect to physical ADL in 1995

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 drinker 0.050 (-0.194, 0.799) 0.232
Ex—drinker 0.014 (-0.698, 1.059) 0.687
Ex~smoker -0.101 (-1.133, -0.118) 0.016
Number of CVD risk -0.056 (-0.274, -0.011) 0.034
factors

Sex was defined as Men=0 and Women= 1.
Daily drinking means presence of drinking habit at least 1 drink per day,
Ex-drinker means having discontinued drinking.

Ex-smoker means having discontinued smoking.

The number of risk factors was the sum of the following seven items:
hypertension, diabetes, hypercholesterolemia, low serum HDL
cholestrol, high serum TG, obesity, and current smoking.
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2. EAFEROBNSELLVTR2EEREBRET
DEFHKR
HRH1555 $%2§

I ILF—(kcal)
BNIH (@@

2 (G

RIKIEY(e)
FNT 9 La(mg)

1) (mg)

#(mg)

FF1ro Li(meg)

A9 Li(me)
E43SAIU)
EX22B1(mg)
E432B2(mg)
E4S2C(mg)

AL ATE—)L(mg)
SFA(g)

MUFA(g)

PUFA(g)

& RIERHEE(4278) (me)
EE7 /B (1858)(mg)
byt ic 3o MACIE = ((:)
R 2 AL ()
2ag(

FoTU®

A e iR AKIEY(E) [ ]
O BAUSSHEERFRERENME. HH\IER2EBRE
BRERETERINT-,

O ERFXEFHELUREISNT. SEEREEERER
SEAVTEEL-,

000000000000000000000000
0000000000000 000OOOO0O0OO

3. OB EERFBRBREELQOBERIEN SO EE HIEEGORLLE B LET104664)
HHRREHE WERBMD

MoDIRSE BEH-ERHHE
Mean(®) SD Mean®@ SD @/D
BIRILF—(keal/B) 2137 (506) 2157 (508) 1.01
27398 (%keal) 15.3 2.1) 16.0 2.1) 1.05
¥HEH (%keal) 21.0 (5.6) 21.7 (5.0) 1.03
B KL (%keal) 61.0 (6.8) 58.8 (6.5) 0.96
Fk)rH L(mg/1000kcal) 2588 (853) 2430 (786) 0.94
HILL 9 L(mg/1000kcal) 255 (70) 258 (70) 1.01
#%(mg/1000kcal) 6.7 (1.3) 5.4 (1.0) 0.80

#=4. OBHNSEEREEAERIHELQWERSENM OB HMEOHERES
(30%% LI E B EH10,4664)

*

r P
BIRINX— 0.990 <0.001
B 139 B (%keal) 0.938 <0.001
#2153 (%kcal) 0.952 <0.001
R KL P(%kcal) 0.970 <0.001

FrJrH Ll(mg/1000kcal)  0.971 <0.001
FIIW 9 Li(mg/1000kcal) 0.860 <0.001
$%(mg/1000kcal) 0.919 <0.001

* " . R
, Pearson's correlation coefficient
— 78 —



#5. OFF2EERFENEHEZLHELOSGERSB|MNSOBHAE
(308 LA £ B & Et8,3524)

HHREEHE WRRHENLD

MoDiRSE BREH-RoE

Mean® sSD Mean® SD @/
BIFNX— (kcal/B) 2049 (469) 2026 (458) 0.99
821398 (%kcal) 15.6 2.1) 16.6 (2.1) 1.06
LB M (%kcal) 250 (5.1) 24.6 4.7) 0.99
Bt 7k 1 ¥ (%kcal) 56.9 (5.9) 55.4 (5.7) 0.97
BNt R /D W (%keal) 8.1 (2.0) 94 (2.2) 1.16
aPER D W (keal) 7.7 (1.0) 74 (1.0) 0.95
F k)7 Lai(mg/1000kcal) 2633 (750) 2440 (648) 0.93
$H1)9 L(mg/1000kcal) 1415 (299) 1435 (274) 1.01
AL L(mg/1000kcal) 267 (83) 286 (79) 1.07
£%(mg/1000kcal) 5.8 (1.2) 58 (1.0) 0.99
SFA(%kcal) 6.75 1.71) 6.17 (1.50) 0.91
MUFA(%kcal) 7.72 (1.89) 8.25 (1.92) 1.07
PUFA(%kcal) 6.32 (1.42) 5.80 (1.39) 0.92
PSSkt 0.97 (0.22) 0.98 (0.26) 1.01
2L AFO—M(mg/1000kcal) 182.9 (57.4) 183.3 (57.4) 1.00

SFA, saturated fatty acid; MUFA, monounsaturated fatty aicd, PUFA, polyunsaturated fatty acid

#®6. OFH2EERRERELIHELQS RIS EM o DB HEDAE
(30m% L)k B2 Et8,35240)

*

r P
BIRI)X— 0.996 <0.001
3213 B (%kcal) 0.913 <0.001
#3158 38 (%kcal) 0.927 <0.001
B KL (%keal) 0.947 <0.001

EhiptE S /B (Ckoal)  0.944 <0.001
BtERL 7398 (%keal) 0893 <0.001
F kY9 Li(mg/1000kcal)  0.822 <0.001
1Y) Li(me/1000kcal) 0.917 <0.001
SISy Li(mg/1000kcal) 0.874 <0.001

§%(mg/1000kcal) 0.807 <0.001
SFA(%kcal) 0.861 <0.001
MUFA(%kcal) 0.872 <0.001
PUFA(%kcal) 0.883 <0.001
PSk 0.831 <0.001
AL AFA—W{mg/1000kcal) 0.924 <0.001

SFA, saturated fatty acid; MUFA, monounsaturated fatty aicd, PUFA, polyunsaturated fatty acid
* Pearson’s correlation coefficient



NIPPON DATA 80 72 & TNZ NIPPON DATA 90 (2811 2B BR - X V¥ —BB L3 K3
BERENERZICETIRE —H - FEBER - Body Mass Index ZZE L T—

WIEsiRE HEE Bt EVRE - REFEFEREFET 0 ST A Tuvzs M4
MREBHE Rk Ax ENRE - REFRFRBEET 0T T A
MRSEE FiE BEE LRENKRZEEZDAREE _#E H#l
MEBLE KB HX LRERRZEFMARFE HE HT

1. BFEER

B REREOEBUIRE ORI « EDH 5 WVITEROFEFRBRIZE o TR &
DTERVWERTHD, L7l T, NIPPON DATA 80 72 5 TNZ NIPPON DATA 90 % &
HIZZAMIZRFT L TWIZH Y . JBECHBERIIBIT A= XA —EREE I
INEEHRT D IREER (LAIXKE, BE. BKY) OBBREZHLMILTEL
i, BHTERDHDZLLTHBEELDND, —FH., TRV F—REROBRIL,
BRETHL-THLRETH->TH, HEICEEELRITT I EBDHRoTND, £Z T, &
HFFETIX, B DEETH 5 Body Mass Index (LLTF BMI) ZHRBIZANLZE L, = RILF
— ¢ 3IREREOEDRE - BR=XNVF—EEZRE L, 72, Tho0ERAT R %
HBHOEZHIITRT I LN TE S 3IREEBRDDOTRAF—FEEULRIZOWT b EIEFICH
BL, —EOBEXHALMCTAIEERENE L,

2. FE

AEFFREE (NIPPON DATA #F5EEE) IC KV E S, BREERREL OHET— 2R
— X% F\VT, NIPPON DATA 80 72 5 TUNZ NIPPON DATA 90 DRER T R )L¥F—&L 3
AREBRRERER LU 3 KEBRNL O XAVF—FERERIZONT, BMIZZE L T,
M - FEPERRBICRET LT,

BMI iXfMh b ERFEEREEMRFICAESINZER EEE»D (KE kg) /HE (m)
2) ROEZBOTHY ., ARERFLOHERELED T LA, 185 (kgm?) Kz MK
RE (W) |, 18524250 (kg/m?) K% THBEE (@) | . 250 (kg/m?) LL
% TRERG & L7,

3KREERENDLOTRXNF—FBELLRIT, ZAXE ERKIEBIZOWTIE, BRE 1g
HTY dkcal R L, BRIV F—FEREIZLDZEEERKDE, £z, BEIZOWTIL,
BRE 1g H72D kcal 2R L., RRIIBTINFT—EBERELDIBEL2EH L, B,
NIPPON DATA 80 72 & TNZ NIPPON DATA 90 O#MER= R ALF—EIZiX, Tra—L %

BKREBRRUADLDIRINVF—FBRELEENTND, ZDOZ 0D, HAECE=X
NVE—HR, FET=RNVFE—LE, RAKCHTRAF—EBORIT 100% & 1372 572 0E
LEHEEETh TV,



3. #R

(1) NIPPON DATA 80 Bfficisiy Bk

NIPPON DATA 80 DBHIZE T HBHEER 1LITTR L, 30 RARICHEWTIiIX, BMI A&
WL RBDIZLERD, = RXVF— EARLKE, FE. RAKLHOBERBIIFELT
Lize LAL, RAEKETZRVF—LR, [FET-ALVF—ER, R EHT=RNVF—H
REZERTH NPT, 0FRITBWNTIE, BMIBEWE L RDZDIZLERN, A
I EDERER LV ARESEC RNV —RHRIIGEE R LN, FOMICEILIED
bhiehotz, SOBRIZBWTIE, BMIBEWEERBDIZ LB, EAIEKEOEBR
BREMEEZRLE, LML, Z20OMIZEERD N oT, 60 BERIZBWTIX, BMI
BEWHLRADIZLERD, =RXF— EAIEKE, BE. RKMHOFEREBS LT
T E B RNVF—HRIIFEEZ R Lz, UL, ZOMICETRD LNAR1oT, 70
BAUEIZBWTE, BMIDAEWELRZRZDIZLEN, ZXVF¥— ZAIEKE., BB
DEREB L UZARKE RV —HRIIGEEEZ TR L, LHAL, ZOMITETIED L
highhrotz, £, BHEESETIE, BMIARWEE R30I LENY, BRI LETRTO
FRFBELER= RN I —HRIIBEEZTRL W, 612, KK - FRFERTI DR
TRANLF—BREORRIZOWVWTIE, BE. M1icbrRLE,

(2) NIPPON DATA 80 ZXMic331T 5 Btk

NIPPON DATA 80 DEHEIZIIT BRFEEER 21ZR L, 30 BARIZBWTIX, BMI A3F
WEEL 725 DIT LISV RIS OFELE & [RAK(IEH =RV F— RITFEEZ R L2,
FOMIZETIRD NPT, 40 BRITIBWTIZ, BMI BSEWEEL 22 B DI LA,
TEAMEKEORRER DA B RN F—HRBIFEEZ R LS, TOMIZER
EW Lo, S0 RMRIZEBWTIE, BMIBXEWE L 2ZDIZ LRV, HAIEKED
ERENEELZSRLE., 60 ZRICBW T, BMI OFENCE Uk & RERESBRECER
TRIF—HRIZ—EOBERIIRD oz, T0 R EIZBWTit, BMI B3E W B
ERBOIZLIEZNW, ZAEKE, BEOEREIIEEEZR L, LiL, TOMIZ—E
DOEBRIIRD N hoTe, T, BELETIE. BMIAEWHLRZDICLERN, =
INF— AMIE, KK, RAESEZ AV —LRIIEEEZR L, LiL,
FOMIZT—EDERITRD bvlehrotz, I HIZ, K - FEEERL] O FHR = RV F—
BREORIIZOWTIE, g, K2iZbFRLi,

(3) NIPPON DATA 90 B#iz331) 2 B

NIPPON DATA 90 DBz 2R % R 3I2R Lk, 30 BRANIZBWTIX, BMI %
B U R EREERECER T XV —HRII—EOBRIIBO bt o7z, 40 5%
RIZBWTH, BMI OFENIIE Ul RBREEMECER T RNX —HLBIC—EDOBLERIL
BOOLNEnoTz, S0 BRRITBWTIZ, BMIBEWEE L R2ZDIZ LB, HAEKED



ERENEELTRLE, 60 ZRICEWTH, BMI 0BG L RRRERDECERT
IR —HRIZ—EDOBRIIRD bih oz, 70 AL EIZBWTYH, BMI OB
Ul R BRERRECER - RINX —LRBII—EOBRIIBDO N 1o, £k, £
TiL, BMIBSEWEEE 2B DIC LBV, =X F— HAIECE, BE. Rkt 0
BEE AT B RVF—RIIEEER L, KK RNVEF—HRITWIEKEZ R
LT\ e, & Biz, K - FEEBREI O FH = X L X —EREDRRICOWTIL, FA.
K 3icbRL7%,

(4) NIPPON DATA 90 ZfEizisi) B %

NIPPON DATA 90 O&ZMEIZEBIT 28R 2 & 41ZR LT, 30 RISV TIE, BMI A&
WEEL RBDIZ LT, TRAF— L RAK(EHOBRREITHEZ L, FIZEAEKE
T RNF—HRIIEMEEZ R LT, 40~70 B EIZBWTIL, BMI OEBNIG Ulo &R
ZEMECERT RN F—HRII—EDCERKIIRD b 2d o, o, RESKTII,
BMI BEWEEL RBDIZ LB, mRF— ALK, ®KEH, ZAIEKE=X
NEF—HRIIFELZRL, B XX —RIIEEER L2, EHIT, 5 - EEpEK
RO EHFR T RN F—BREORBIZOWVTIE, FE. M4i1ZbRLTz,

(5) NIPPON DATA 80 90 {233V} B « BEBISRFRF T R A-F —FEBUZ OV T
X 5 ~ 6 {Z NIPPON DATA 80 * 90 (23317 5 « RIEFIRBR =R A F—FERIZOWV
TR Uz, BT, MhoOREELEBIZBWTYH, 3KRERKEUAI DR F—
A 100~130 keal BERD b, —F., KT 3 RERELANS DR F—
UL 11~18 keal BBEE & {EMEZTRL TV,

4. ER

4 [EB Y &> 7= NIPPON DATA 80 * 90 {251} 3 kR BRUR LRESREIL. BiissEL
T2 ERRERSNZERREREDLOTHS, ZOMEOHICHAEFEIRELER
INTVBRZ LR ENL SO HELZBEMICHET2DIEMELZNLEEX 5N 5,
SRENTIL 80 FITHAR 90 FOR T X NAF —EREITBAERATZ D b, LHL, fE
BHRDZRILF—EREIBZMNOERIZBNTS 90 ETHMEE 2BEREZRLT
W, 20D, BRI AF—RIZI1I~3UBRELEFALTWVWAZ EPERENT, X
7z, BMI HEWER & 232 ELENICEIR =RV —EREIIREL RA2EMER LT
Wi, HRILIZRHTIELTLLZDL D IZ2>o T RWERERLHRIED S
nNTW3, HIZ90E (EK24E) OF —F TIRZOEAMNEN, ZOREOVESELT
I, 80 4Ei2iEwE L7z 3 A HRORBEBREAENRER SN TWVWBDIZX LT, 90 £ TiX
1HORDORELLRSTNAHAI LD, FIEDHFN LV BIEALREBREITETE L 72 A&
BoON-TEERH B2,



—J. BT 3 REERFLN DL DO RUF—FEEAH 100~130 kcal BERD LN T
WA, THODREIIBRBEITHEI 7L a— VEAROZINVR—BEREHRI SN, 5§iE
TER. BENLREREBENRICKREREELZEZD I LBH Y, BIZEEBORBEIIE
BREB~DIVRZERBIEBERENTVRZ DY | ZOE»D OB
BETHSS LELZLND,

& 30k
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=1

& - BT RILF—HEORER

NIPPON DATA 80 S3#%I-& 1T HFEMER - KA D TR F— & 3RKXROEN

: ! P iR [EE ] . (pll) H
(0RR) (n=60) (n=829) (n=238) (n=1227)
TR F—(keal) 2,247.2 ' £:496.8 2,473.4 "£:4758 2,543.2 {+.505.4 0.000 ° 2,475.9 ' £-485.8
FAIEER () 80.6 203 00.6 | £:20.1 936 %204 0.000 90.7 i+ 20.3
B () 548 +16.8 60.7 +!18.8 63.2 +:18.7 0.006 609 =+ 18.7
Bk () ) 3305 i+.78.5 3500 i %780 366.6 i +.027 0.007 - 3583 .+ 792
FeAIECRTRILF— R (%) 145 -£2.1 147 21 148 [£i1.9 0.575 147 . +£20
MR ILF—LEHE (%) 220 *i45 221 52 224 i+48 0.717 221 51
BUKIEMT R ILX—LER (%) 585 =+ 5.6 578 %! 576 .+ 5.3 0.597 578 ‘%58
B (cm) 162.3 +'59 1659 : 1658 .+ 5.5 0.208 1660 = 6.0
R (kg) ] 497 =40 60.2 ; 73.6 .+ 6.1 0.000 623 * 8.7
‘Body Mass Index (kg/m2) 17.7_+ 06 218 ° 268 +i1.6 — 226 + 28
(40REfR) (n=51) (n=875) (n=277) (n=1203)
ZIRILF—(koal) 2,365.1 * 4144 24752 ,+451.7 2,504.9 +.446.9 0.120 24774 .+ 4495
F=AIECR (2) 85.8 .+ 154 926 {197 852 199 0.005 ' 020 £19.7
‘PER (g) 553 *17.2 56.0 .x'17.6 684 =175 0.119 565 + 17.6
Bk () 3481 .+ 66.7 362.8 i+735 3630 (+.736 0.354 : 3624 . % .73
T MBS R R I F—HE (%) 145 +°16 15.0 1 +'2.0 153 % 20 0.037 15.0 20
BEBET R F—LE (%) 208 .+:47 203 ;4.8 209 =47 0.117 205 ‘4.7
BARIEDTRIILF—LLR (%) 50.1 %57 58.7 i /5. 58.1 :£.6.0 0.243 58.6 =+ 5.8
&% (cm) 1645 =.5.1 1832 162.9 '+6.7 0.225 1631 +'6.2
AR (kg) 417 £ 38 59.0 i '6.4 714 +70 0.000 614 .+ 88
Body Mass Index (kg/m2) 176 1.0 221 .+ 1.7 260 =+ 1.8 — 23.0 .28
(GOMRHR) (n=51) (n=767) (n=204) (n=1022)
I F—(keal) 2,440.1 4447 24771 [ £1477.6 2,544.6 £ 515.1 0.159 2,488.7 ":484.1
T AIECHR () 91.2 *:19.6 945 +.208 88.2 & 230 0.036 ° 950 =+ 21.2
SRR (2) 520 :£:15.7 532 %17.7 56.1 :=18.9 0.095 537 -£179
A () 3720 +.80.7 369.3 . £:810 376.3 +:84.9 0.382 3713 +81.7
T AIRCR IR ILF—LEER (%) 150 +:20 153 '£'22 155 = 21 0.341 153 ‘=21
‘SRR RILHF—LLEE (%) 19.2 £ 47 19.3 - +:5.1 19.8 49 0.454 194 +'50
BRI RIILT—HE (%) 60.8 %+ 6.0 596 +'64 59.4 +.58 0.329 59.6 + 6.2
‘B & (cm) 1610 :£i6.1 1610 'x'5.9 161.5 = 54 0.437 1611 +58
B-3 {(*)] 457 +.3.8 56.7 *=6.2 70.0 ‘6.0 0.000 588 + B6
‘Body Mass Index(kg/m2) 17.6 + 08 218 *17 268 =+ 1.5 — 226 +28
(6o0mR) (n=65) (n=517) (n=96) (n=681)
IR ILF—(keal) 2,137.2 +:386.1 2,293.0 ' +:506.6 24416 "+:744.7 0.002 2,298.4 .+ '540.8
T2 AIESR (g) 707 =+ 16.0 87.3 - £:20.6 93.5 ‘= 250 0.000 873 =+ 21.1
R 433 +148 465 +.16.6 51.6 268 0.010 469 :+.183
HAKED () 3331 x£61.7 3558 .+ .89.1 3744 £ 117.7 0.017 356.1 -+ .91.9
T AR I I F—LLFR (%) 148 +1.9 153 =+ 21 155 =+ 23 0.072 153 ‘+-2.1
MR TARIILF—HH (%) 18.1 . 46 182 +5.0 189 '+'53 0.462 183 £ 50
BOKIEM TR F—LLEE (%) 626 6.1 620 =+ 6.6 613 +64 0476 620 -+ 65
BE(cm) 1599 59 158.7 %60 1604+ 5.6 0.017 1591 +59
B (kg) 447 36 546 =59 69.3 +.64 0.000 55.7 85
‘Body Mass Index(kg/m2) 175 +.08 216 %17 269 +1.5 — 220 + 2.8
(70K LLE) (n=75) (n=340) (n=54) (n=469)
IH )N E—(keal) 1,861.7 ' +:387.0 1,855.8 . +-407.6 2,149.8 .+ 407.2 0.005 1,979.1 "+ 4082
1= AIECR (&) 7.0 154 7368 =170 840 +'212 0.000 744 176
IER (2 36.1 + 128 377 £ 157 432 167 0.026 381 +155
BN (2) 3223 + 760 3143 684 3386 '+ 72.1 0.055 3194 £ 703
T AMIECRTRILF—LLE (%) 145 20 151 £22 187 =25 0.016 151 £ 22
JRRE TR ILA—Lo 5 (96) 16.7 *'5.0 171 £ .48 181 : £ 58 0.268 172 48
BURAEMTRILF—LHL 5 (%) 656 .65 645 % 6.7 63.0 ‘7.2 0.110 645 :+ 6.8
BE(cm) 156.6 -+ '4.7 156.8 =% 6.2 1577 =74 0.552 1569 "= 6.1
&R (kg) 427 ‘%+:3.6 52.8 +.60 666 7.3 0.000 528 .+ 85
Bo% Mass Index (kg/m2) 17.4 +.09 214 . +-18 26.7 +1.6 — 214+ 20
(2&) (n=305) (n=3428) (n=B69) (n=4602)
IRILE—(keal) 22044 +.455.6 2,396.1 =+ 4949 2,495.7 . £.5245 0.000 24022 + 5023
T AIELR () 804 = 18.5 89.8 =.208 P46 = 216 0.000 90.1 %210
ER () 412 * 171 534 * 1898 5715 = 200 0.000 53.7 :%.19.1
AR (2) ! 2389 +.744 3571 £.79.8 367.6 .+ 848 0.000 357.9 -+ 80.7
FeAIELRTARILF—LLH (%), 147 £ 18 151 =21 152 :+.2.1 0.000 151 *2.1
R TR —L R (%) 191 £ 5.1 198 =+'5.2 207 =+ 5.1 0.000° 200 * 52
BKEHTRILAF—LEE (%) 61.6 =66 §9.7 £ 65 58.9 + 6.1 0.000 59.7 + 64
&5 (om) 1615 . +'6.7 162.1 %68 1628 '+ 6.4 0.007 162.2 '+ 6.7
&R (kg) 458 .45 575 6.7 M2 .+6.7 0.000 59.3 (% 9.2
:Body Mass Index(kg/m2) 175 +.09 218 + 1.7 268 + 1.6 — 225 + 28

CEHE LR ERE)
BMI 18.5 (kg/m®) Kz MEAE (W) ) . 18581250 (kg/m?) K% (FEEE
(%38 | . 250 (kg/m?) BAEZ TRER) L LTW3,
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322 NIPPON DATA 80 Z{fI311 5 FIEEH - BRI D TR F—& 3 KEERDEM
& - ENTRLX—LEORRK

€ ___ W ER (D il
T20BR) =122) =1237) —(n=235) ~Th=1500)
IHILF~— (keal) 1,891.9 £ 297.3 1,961.8 £ 3375 19759 * 359.6 0.065 19585 % 338.3
T=AIECR () 709 £ 126 740 =+ 149 744 = 154 0.077 738 = 148
BR®G) 504 + 137 528 = 157 507 % 15.7 0.067 523 £ 155
Bokit$(2) 279.0 + 504 2894 + 56.7 2964 + 62.1 0.023 289.6 + 57.2
1= AIECR IR X —EL 5 (%) 150 *= 1.8 151 =19 151 =18 0.857 151 £ 18
BB RILY—HE (%) 239 £49 241 =54 230 =+ 53 0.014 240 =+ 54
BRI TRILE—HE (%) 59.0 =55 §9.0 =58 600 = 6.1 0.048 592 =58
& (cm) 1540 =% 5.1 1535 =+ 5.1 1520 = 5.1 0.000 1534 £ 5.1
X (ka) 418 * 32 508 =+ 52 636 £ 70 0.000 520 =76
Body Mass Index (kg/m2) 17.6 = 0.7 215 +17 215 *+27 — 221 * 3l
40 "=72) (n=1046) n=357 ] (n=1475)
THRILF—(keal) 2,050.1 = 390.4 2,016.1 X 38838 20453 * 4303 0.422 20248 % 3993
T=AAECR (2) 76.7 =+ 186 767 * 171 796 = 18.3 0.023 774 £ 115
BER () 524 % 159 513 *+ 169 51.0 £ 168 0.861 514 =+ 168
BtikiEda(e) 3120 % 675 306.6 = 655 3121 * 740 0.375 3082 =+ 67.8
FAECRI R —HL (%) 150 *+ 23 153 * 20 156 *x 22 0.004 153 £ 2.1
BRI L F—ELHE (94) 230 =54 228 +57 226 £ 55 0.731 228 *£56
BAK{EHTRILF—HLE (%) 609 =+ 6.6 60.8 * 6.2 610 % 6.1 0.924 609 62
BB (cm) 1526 + 53 1518 =+ 52 1514 + 5.1 0.131 1517 52
*E (k) . 407 + 33 508 +52 639 = 7.1 0.000 534 +84
Body Mass Index (kg/m2 175 &+ 0.9 220 *+17 279 * 25 ~ 232 =+ 34
50 —(n=80) (n=846) J(F;'ﬁaus '%’FF 322)
I F—(keal) 1,857.9 £ 3855 19974 = 4333 1,987.9 = 3938 0.013 19854 = 420.1
T=AIECR (g) 725 * 154 779 175 780 + 18.0 0.020 776 £ 176
ER () 442 * 139 47.1 * 165 467 + 163 0.269 468 =+ 16.3
BAREW (2) 2913 * 679 3129 + 743 312.3 * 700 0.030 3113 +£ 728
T AIECR IRV F—HLH (96) 157 =20 15.7 £ 22 158 + 24 0.877 15.7 £ 23
BRI RILE—HHE (9%6) 214 =50 213 =55 211 %55 0.825 212 +£54
AT R X —HLE (%) 626 =59 62.6 =+ 65 628 * 6.7 0.871 626 £ 65
5 & (cm) 1500 =+ 5.4 1497 %51 1492 + 49 0.144 1496 £ 5.1
1 (ka) 392 £33 495 49 608 =* 6.0 0.000 521 =80
Bedy Mass Index (ka/m2) 174 09 221 +17 273 20 — 233 +33
(60REF) n=18) (n=506) =219 (n=003)
TRILF—(kcal) 18156 X 3830 18271 * 3920 18216 = 4711 0.965 18248 = 4130
T=AIECR (g) 704 * 194 75 %169 722 % 211 0.756 71.6 =182
IBE () 297 + 154 37.8 =+ 147 398 =172 0.194 385 = 154
BikiE#(z) 2046 = 711 299.7 + 67.0 2945 + 818 0.596 298.0 % 71.2
F=AIECR TR ¥ —H 2B (%) 155 + 2.1 157 + 22 159 £ 22 0.465 157 £ 22
FEBS T —H 5 (%) 196 =+ 6.1 185 % 5.1 195 58 0.021 188 =+ 54
BRIEMTRIILE—LLE (%) 649 8.1 65.7 % 64 649 £ 7.3 0.208 654 + 68
2% (cm) 149.1 = 6.0 147.2 =54 1465 =+ 4.9 0.001 1472 +£54
&8 (kg) 38.1 4.1 478 =52 596 % 62 0.000 498 +82
Body Mass Index (ke/m2) 171 + 12 220 18 278 £ 2. — 230 s+ 35
i7o'§ﬁufi (n=68) (n=370) (.TT‘%%: 2 (n=568)
IR F— (keal) 15238 = 2676 1,657.8 * a3ty 1,646.7 % 376.0 0.011 1,639.4 = 3411
= AIECR (2) 594 = 131 64.3 * 144 653 = 19.0 0.027 640 X 154
ER &) 301 £89 338 * 119 357 £ 143 0.011 338 * 122
BiE (=) 2565 = 532 2764 =+ 625 268.9 * 68.4 0.044 2724 * 630
T AIECR IR I —HLEE (%) 156 £ 24 156 *22 159 = 24 0.562 157 +£23
R TRILF—H 5 (%) 179 £ 44 184 £ 5.1 194 =58 0.075 185 =% 5.2
BK{ESTRILY—HLE (%) 67.2 £ 59 66.7 X 6.9 65.3 = 7.7 0.112 664 =170
& (cm) 1424 %63 1427 =64 1427 £ 54 0.924 1427 %62
% H (k) 346 £ 35 446 = 5.1 560 * 6.0 0.000 459 = 8.1
Body Mass Index (kg/m2) 171 +£12 219 +17 215 +£22 — 225 + 35
(n=427) n=4112) (n=1323) (n=5862)
ITHILF—(keal) 1,839.1 % 3777 1.9352 = 394.7 19420 % 4279 0.000 1,929.7 = 401.9
T=AIECHE (2) 703 % 165 742 £ 167 75.7 * 18.8 0.000 743 £172
BER () 443 =157 473 £170 465 171 0.001 469 £ 17.0
BkiE# (e) 2863 + 637 2989 =+ 65.9 3024 * 728 0.000 2988 = 615
T AIECRI AN T —H B (%) 153 £ 2.1 154 + 2.1 156 %22 0.002 155 + 2.1
EHTRILX—HLE (%) 215 £56 219 £ 6. 214 £57 0.040 21,7 £58
BAEHIRNLF—HE (%) 625 =70 61.9 + 68 624 + 6.9 0.034 621 =68
2% (cm) 1502 = 6.8. 1504 = 6.2 149.2 + 5.8 0.000 1501 =+ 6.2
R (ka) 393 * 42 495 £ 55 615 =+ 6.9 0.000 515 = 8.3
Bady Mass Index (kg/m2) 174 +10 218 *+17 276 +23 - 228 * 34
(CEHEEERE)

BMI 18.5 (kg/m?) Ri%x MEAE (¥) 1. 1858UE250 (kgm?) Kk [FBEE
(B8 1 . 250 (kg/m?) SAEZE TEEE] & LTW3,



523 NIPPON DATA 90 BfIcH 1+ 2EBER - KEHNDO I RILF—E 3KEXROENR

R - ERIRLX—HEORAR

; P [T [1E:] (pfiD) .13
(301D (n=31) {n=473) (n=155) i (n=659)
TRV~ (keal) 2,300.7 [ £-324.0 23864 X 446.1 24270 '+ 4205 0.195 : 2,377.6 £ '435.7
T AIESR () 876 .+ 164 87.8 ‘+.182 915 :+-17. 0.075 : 88.6 -+17.9
JRR () 834 142 650 ;178 65.6 .+ 165 0.783 65.1 171
Bk{cia(e) 3137 '+48.3 326.6 ' +67.2 3332 "+'622 0.268 3275 |+ .65.3
T AFCRIR N~ R (%) 152 * 1.7 140 £ 17 151 "+ 1.7 0.185 ¢ 150 '+:1.2
AR T RIL AL EE (%) 248 -+ 38 24.6 142 248 £ 42 0.671 248 42
R T R X ER (%) 546 .43 553 =+ 5.1 550 .52 0.713 552 |51
‘B (cm) 1714 1+ 60 188.3 '+ 58 1690 |+ 6.3 0.016 168.6 '+i8.0
e (kg) 51.9 +:4.1 623 -+:64 773 .£.79 0.000 : 653 +.0.7
:Body Mass Index (kg/m2) 17.7 .+ 0.7 220 +1.8 270 .18 — 230 '+ 3.0
(a0 %) (n=25) (n=572) (n=239) (n=8286)
IAINE—(keal) 2,255.2 i+ 3964 24249 '+ 4319 23733 + 4156 0.060 2,405.1 ' +:427.2
T AAECR (@) 859 '+ .200 935 + 182 028 .£'17.3 o.118 03,1 i+ 180
BRGE 80.1 =+ 171 62.8 it 156 60.0 .+ 150 0.051 618 i+ 155
BARIER (1) 305.3 (489 3314 '+ 66.0 3289 '+ 642 0.147 : 329.0 ;+:65.8
T2 AIECR T LF—H R (%) 153 '+ 25 155 ;%18 157 i+ 1.8 0.176 156 1.9
BRI RILF—E R (%) 237 '+ 35 233 41 227 :+ 38 0.088 232 £138
BT R I F—H B (%) 545 =55 54,6 i+'5.0 554 +-46 0.123 549 :+:48
B & (cm) 1679 '+ 64 1662 '+ 5.8 165.8 .+ 54 0.194 1662 +.58
R (k) 501 =40 615 =63 742 =68 0.000 84.8 +:00
‘Body Mass Index (kg/m2) 17.8 - +0.6 222 '+ 1.8 270 +:1.0 — 235 . +£:298
(B0E{%) (n=30) (n=554) (n=209) (n=703)
TR F—(keal) 23275 3417 24574 -+.4923 24398 4412 0.332 24478 .+ 4746
TAIECR (D 87.1 : 118 07.4 .=+ 20.1 075 227 0.027 97.0 206
HESR () 541 '+ 114 599 =+ 174 589 ‘* 173 0.186 597 +£170
BAIER () 3400 .+ 54.1 3444 '+-76.8 3421 = 66.1 0.895 3436 '+.73.3
T MESRIPIE—LLE (%) 150 £:20 160 1.9 160 £ 2.1 0073 150 =20
BEHBIRILF—HLR(%) 200 ‘.30 218 =42 220 +42 0.384 210 :x42
BRI R (%) 585 + 4.3 56.1 i+:54 562 +58 0.065 562 i+ 55
# % (cm) 161.7 ' £'56 162.6 £ 59 1830 £ 56 0515 1627 +58
4 (kg) 485 ;+ 34 590 + 6.2 7.2 £67 0.000 618 +8.8
Body Mass Index (ke/m2) 17.8 + 0.6 223 + 1.6 268 + 18 — 233 28
(60m{R) (n=59) (n=514) (n=135) (n=708)
IR ILF—(keal) 21849 [+ 508.0 22238 =+ 3949 2,309.9 -+ 4342 0.070 22378 (x:4140
= AIECR (g) 838 =+ 189 888 (£+:177 900 = 182 0.067 872 ;1181
ER () 524 =+ 187 52.3 . +'15.8 547 :%-15. 0.279 528 £.15.8
Bk (g) 3163 833 3236 .+ 634 3363 =+ 726 0.084 3254 -+ 67.2
T2 AIECR TR F—LLE (%) 154 x 20 157 =18 156 ‘1.9 0.597 156 1.9
BRI ILF—H5R (%) 213 i+ 52 210 :+ 45 213+ 48 0.769 211 (£i46
HK{EATRILF—LEEE (%) 578 :+ 85 583 i+ 58 58.2 ' 55 0.766 583 +58
H&(cm) 162.2 -+ 6.8 1608 .+ 5.8 1605 +'5.8 0.156 1608 '+ 56
R (ke) 458 "+ 4.1 571 =83 701 82 0.000 58,7 ‘£:9.1
-Body Mass Index(kg/m2) 174 +0.0 221 i+ 1.2 272 = 2.1 o 226 . +:3.1
(70R{LELE) (n=64) (n=340) (n=85) (n=489)

[ TRILF—(keal) 1,076.6 i+ 4026 1,876.9 4071 2023.6 -+ .452.6 0.640 1,850 4143
T AIECR (g) 754 "+ 16.8 775 £174 805 =+ 197 0.187 : 778 £17.8
BER (g) 445 '+ 147 447 i+ 144 469 =+ 152 0417 450 ‘= 146
BREM () 303.1 ‘= 65.9 2891 T+ 67.2 3008 . 67.1 0.902 289.9 | +66.9
Te AIECR TR I X —LLE (%) 153 -+ 1.8 158 '+ .22 160 ' 20 0.189 157 i+ 2.1
BB TR ¥ L (%) 202 £ 50 203 +45 207 ‘+ 42 0.736 203 45
BRI I E— R (%) 614 '+ 58 605 ‘% 62 50.8 '+ 65 0274 605 t:62
‘%% (cm) 1593 (£ 85 157.7 £ 6.1 1584 £ 57 0.017 158.2 "£:8.1
&R (kg) 439 '+ 43 541 6,1 682 =+ 6.2 0.000 552 +80
Body Mass Index (kg/m2) 17.3 -+ 0.9 217 %18 268 '+ 14 — 220 ‘+:3.1
(2&) (n=209) (n=2453) (n=823) (n=3485)
‘IRILX—(keal) 2,170.0 ' 435.2 23187 ! 466.9 2.353.8 =+ 445.7 0.000 23167 4613
T=AECR (g) 825 *+178 896 + 195 920 .+ 18.8 0.000 89.8 '+10.6
BER (8) 528 £.17.3 579 176 508 =+ 16.7 0.000 578 '+ 174
Bk (g) ) 3140 '+ 66.8 3273 +69.8 3313 =+ 688 0.005 3274 £ 69.1
T AECR TRV Y~ R (%) 153 £ 20 155 i+:1.8 157 =20 0.018 156 1.8
BB TR I —LEER (%) 217 +48 224 45 224 =43 0.098 223 +45
BORIEHTRILF—EE (%) 581 = 6.1 56.7 .58 565 56 0.001 56.7 .= 58
B8 (cm) 163.3 .+ 7.6 1635 '+ 6.8 1842 + 65 0.040 : 163.6 '+£8.8
tER (kg) 468 -+ 4.9 50.1 =+ 6.8 727 78 0.000 61.6 +.0.8
‘Body Mass Index(kg/m2) 17.5 '+08 221 ‘+1.7 270 +18 — 230 '+130

CEHE LR ERE)
BMI 18.5 (kg/m?) KWz MEMKE (P¥) | . 1858 E25.0 (kg/m?) KRz IEEEE
(E&) 1 . 250 (kg/m?) BlE%x THEFE) L LTW3,



%4 NIPPON DATA 90 Hit(c3H 2EREER - KBUOTRIL¥— & 3 XEREOER

R - BERIRLX—HEDRR

o : B i =3 , [ ] (o) &K
(30B4R) : (n=101) : (n=701) e (n=139) ; (n=1031)
IR F—(keal) © 18423 '+:3004 . 18730 3148 | 18434 %3116 0.024 1,8602 °+:3138
oA E<R (&) ' 725 +113.3 712 £1130 73.7 £131 0.083 | M7 -£:13.1
‘BER () 566 ;1132 572 +:139 o 58.1 (%.14.8 0711 57.2 .+ 140
BkEM(e) ! 2535 %444 281.1 '£40.7 P10 2738 k484 0003 | 2821 :+:485
FAECRIRUF—R(%) | 158 (+1.8 1538 1£1.7 L 152 (%18 0013 153 i+ .17
BT —LE R (96) ; 216 i+ 45 . 274 43 I 26.8 .46 0249 . 273 ;44
BRI R F—LEE (%) 552 (+i5.1 : 558 +4.8 e 56.5 (£:53 0.128 §68 + 4.8
BB (cm) ! 1583 |%55 ‘., 1558 :%:5.1 1542 '£'53 0.001 155.6 . +5.2
R (ke) ) 43.1 |+!35 L 518 .+.50 B 65.1 | +'6.7 0.000 : 628 715
{Body Mass Index(kg/m2) : 17.6 107 ; 214 417 [ 274 :+-22 —_ 21.8 .30
(40 ) (n=59) L (n=065) P (n=248) ) (n=1172)
IR ¥F—(kcal) . 10430 %2874 | 18707 +3482 | : 18522 i+ 368.1 0.675 : 1,865.4 ' + 3500
T AIECR (8) ; 767 !+(137 : 784 +i153 i 78.1 (+156 0.707 : 782 +153
HER(2) i 567 i 566 +144 i 554 :%i147 0.488 564 143
BN (e) P2743 280.3 1 +:55.1 il 271901k 579 0.700 270.7 :1:.554
TFAIECH IR F—LEER (%) | 15.8 160 ‘=19 . 181 i+ .20 0.547 - 160 ‘=18
RS T R IL X —LE (%) i 264 258 +i4.2 P 25.5 i+ 4.1 0.262 : 258 +.42
BARAETRILE—HE (%) 56.3 569 +:52 i 571 x50 0.545 ; 56.9 i 5.1
‘B & (cm) . 1547 1535 .52 P 1525 +:49 0.002 . 1534 '+ 5.2
&R (g) : 422 1 +!3, : 514 +5.1 i 643 ' £70 0.000 | 537 8.0
:Body Mass Index (kg/m2) : 17.6 i+08 s 218 1.7 ! 276 24 — 228 i432
(GOR{R) i (n=41) (n=697) i (n=300) : (n=1038)
IRIH—(kcal) . 10036413043 ;108248 +13486 | ° 1031.2 +:4123 0.897 1,925.8 :+:369.6
TF=AAECR (g) ' 758 i+'145 780 + 158 i 78.0 ix£:18.1 0.460 78.2 +-18.8
e (a) 503 (+:143 516 143 - 505 (= 15.8 0.458 - 512 i+:147
Bk (8) 2808 ‘+:654 2848 =+ 587 : 288.7 '+:65.6 0.567 2858 '+ 61.0
T=ANIER TR X—HE (96) 16.1 .+£.20 163 =20 Lo 164 .20 0578 163 1 £:20
BERS TR —LLEE (%) : 241 +i46 : 234+ 48 0.102 . 238 +:47
BT R (%) ARF 592 +5.7 ST 800 ‘% 6.1 0.148 §94 58
5 & (cm) 1512 i+'7.1 1513 +5.1 1511 + 5.3 0879 1513 ‘+'52
£ B (k) ) : i 50.7 £ .50 622 66 0.000 53.6 .+ 8.1
Body Mass Index (kg/m2) 221 %17 272 +:22 — 234 432
(608 {R) (n=664) (n=288) : (n=915)
IR F—(keal) ¢ 17572 1+.3103 1,808.5 +.367.1 - 1,820.8 (:400.0 0475 1,808.0 - + 374.7
F=AIESR () 60.1 ‘142 726 *.152 ' 735 185 0.147 728 £182
BB () 440 131 457 X140 441 145 0.229 45.1 £141
Bk (g) 269.0 {535 2758 +'834 2615 1+:67.8 0272 . 277.1 '+'04.3
T AMECRITRILE—H (%) 158 i+:1.8 161 +2.1 162 "+.23 0.333 16.1 . x:2.1
EBES TR N —LL 5 (%) 225149 227 =48 217 49 0015 224 48
BUKIE BT ILF—LE R (%) 613 (£'5.8 810 *:6.3 810 .+:64 0.142 81.3 '£.63
‘S F(em) 1487 i+:52 1466 *5.8 1482 +54 0.575 148.5 (56
R (ke) 382 :+:30 489 =53 605 '+ 6.7 0.000 518 +88
Body Mass Index(kg/m2) . 173+ .08 : 221 +18 : 275 -+ .24 — 235 .+ 36
(7omfLLL L) : (n=71) (n=448) : (n=182) (n=701)
T ILF—(keal) -~ 15870:+3188 | 1,807.6 +:324.7 ©1,646.1 £.330.0 0.300 1.615.5 . +'3257
FAAECR (g) ; 62.1 ;£ 148 ' 641 +:138 : 66.3 ‘£ 149 0089 . 644 142
HER () 375 +105 386 .+ 124 : 377 £ 115 0573 - 383 £+ 120
Bok{EM (g) © 2508 ::585 250.7 i+ 544 {1 2508.9 % 50.0 0.163 : 2531 +.55.0
T ANECR TRV E (%) 157 .+:1.8 160 +i2. ;; 182 122 0210 16.0 1.2
EBRAT AL F—ELER (%) : 214 {+.48 215 :+:48 o 206 48 0.105 213 47
BRI RN (%) 63.1 : %53 62.5 ='6.1 P 631 = 63 0.427 62.7 : .60
B E (em) [ 1444 %87 1443 +62 f1 1442 2087 0.958 1442 +'63
R (kg) : 35.8 i35 458 =54 i 56.7 (=85 0.000 ' 475 83
Body Mass Index(kg/m2) 17.2 i+i11 218 +.1.8 ; 212 318 — 228 :+ 34
HES: ) (n=335) i (n=3365) i (n=1157) . : (n=4857)
‘I X —(keal) . 1,7074 13418 18629 +:359.3 . 1,864.9 i 3008 0.006 1,858.8 | +:366.
e AAE<R (g) 708 i+ 149 : 737 .£:154 H 748 £1175 0.000 - 738 . £158
16 (@) : 484 %1147 515 =+ 154 ; 488 (+:159 0.000 §0.7 i+.155
Bkt e) . 2628 ;%535 2720 +:57.1 . 2785 :+623 0.000 273.0 ,£68.3
FAECRIRNF—R(%) 158 +£1.8 150 +:20 i 18.1 -:2.1 0.005 15.0 '+ 20
FEETRILA-HH (%) 247 (53 247 *4.8 P10 234 %51 0.000 244 £ 50
BRI R F—EER (%) 567 i 6.1 58.6 '+ 6.0 i 50.9 '+ 64 0.000 56.9 ‘£ 6.1
5% (cm) 1515 1+!7.3 1518 +:85 : 1500 '+ 6.3 0,000 ; 1512 166
AR (kg) : 40.1 (45 ) 502 %55 . 617 £ 72 0.000 . 522 . +:83
‘Body Mass Index m2) i 174 '+08 : 218 *+17 ; 274 i+ 22 —_ 228 1 +:33

(CEHE - BEERE)
BMI 18.5 (kg/m?) K% [EEE (®) | . 18580250 (kegm?®) Kz EEEE
(B | . 250 (kg/m®) LLE%E THERG) L LT3,
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REHENE L FERER - KAMHERER X CME & 0B

HESEE =H =< BHEEMRKELCSEFEEAREEFTM MR
MEBAE BB FRTF EEHENKRFHIEFREARGEZTMN HEHE
HEWAE Tavir CTrin FEERKFHSEFHEARMEEFIM #HHIFEE
BasEE T FE EREMNREREEETHES 8%

HEBNE TN EE SRERKFREEETHES #im

A. BFREBEM

AEFEREIOELEEL, RECEBRAFELEDKE 2D LTI LEAmRT
B3, OREOCEHRIEEREIL, Bl Kk, K, EBAREOREREZEERT S
ZENLEEERENSL . BENOEEREREHIIOT ToORLEDEE L, ZhiZ
O HREROMEPRCEORBRERFRLEZLNTWVWS, Z0%, BREAETO
BHEOIRY AL, GBEOER., FRELEGOWMEREIZLY, bAEEROAERER
BIXETEmE 20, TRARKRELRER L 2> CTEREETOME LV OETAER S
hiebEZ2bND, ZhiCEo TOREOMEFIECRIIBRRIET 22T,

L2 L—F T, REZZ EDAECNIRADOEMPCERSE TOREEE ORI
RECEY BRAANORBEERECKTERIISELLTEY, 5% LR TAEENE T
%5, BETHRBEAANOREEREIFRKEEICHRTEV L VER-TREY, &E
BREETOXEREGETI2LERD S,

KRELREERECBVW RERNEZ ERICIER T2 2 E R ERICIEERZ L 3%
VW, J<AVWSOHIEEERICL FAERE CIHEEMEYEETHY, —F, I—1F
REUE—REEND 24 REERICEDERFT T MY U AHRERAIE 2 KEEIITO 2 &
LRETHD, ZDLIRIENDERACRBITI2REBRRENZOROBERBERY R
JRALIET & ED L HIZEET 5O OVTIIRENKED 2N,

L LERRERZEZ (ERBEXEERLE) KBV TEBINTEBEERICLIRER
ECIIAERRR L 25EMRBEROEELPRYVAETHY, AFEHTIIZOTFT—F %
NIPPON DATA ¢(fEETHZ LICX VIFROMWEB/EBRY X/ BL TV ADL KT, BFESFEMLE
DEEDOHT #RETFETH 5, FEEOHMA T, PLNIZR o7 1980 EERFRAE
DEFEFERBELZAWVWC, REERENDZ VA TOEERERB LI UCEERLBEEREDK
BWEHELNCTR L L LI, REBRELMEL OEEEZRA L,

B. WFEHE

WFFERBRIT 1980 FITERE L2F 3 KERBRBERRAEZRE ORI EMHATHS
NIPPON DATA80 DXEE TH 5, 1980 EXZHEOERRBAED 30 BU LANEREOHET
—4 L NIPPON DATA80 XM&E T —F NG 3T, FITRHRRIMLERT—FXOFEET S
&t 10,464 A (5 4,602 A\, %5862 N\) THB,



ERE#HFRE CIER L7z 3 B OFERFEIC L D RBREEREAERNTOLTEY .,
HEBENORHERENE LN, 1995 EOERERAET —¥ 2HVT 1980 ENER
REREOFRBREENE L EMFIEDNELZEA(TITL, HHEBITLIES LTEAR
M COBREHH Z21Tof. S HIKKRERTRLF—YUY) OBRSHEEELFE L TER
BE (B{rLiX%keal & 5V MIEET R LX —1000keal H7- ¥ BEE) 2K/, T U D
LEREICOWVWTIT mg/1000keal DIEEEE AV, REIZEE L ¢/1000keal DEME b
=R,

BN Y U LABBEBOESGMEER L. AR A EEERT —F, £ER
REBEDNE., SERGHEREOVHELEH L. —REESBOIIC TR ZENREL
1To7z. PHEHIME, FEEMMEIZ SV TIE, BB I OB AHOESMITBWT, #
SO ERAWTEEERBEYELEH L, SEERECIX, M- F& - BMI- bV
v ABREOREERTo -,

C. WEER

B eEROMBEICBWTRERREDFEHEIX 18.8 g/H.6.18 g/1000kcal TH o7z,
F U U AEREE LTt 2430 mg/1000kecal Tho7z, T ) U ABBREDESM 2 E
BRL7z & Z A % 1 EOMOFHREFRREILE T 3.94 g/1000keal,, & T 4.26 g/1000kcal,
2 5 AN OFEHREERETZE T 9.46 g/1000kcal, T 10.07 g/1000kcal & 720, 2
ELL EORERhoTz,

BHIZBT BT MY U ABRERSMANOEART —Z EHEOKEEZ R 1 17T, T F
U U AERENSVEIT CERIEN oA, BMLICIZESNME TER 2 ol, 7 RY
U AERENEVEIT S LEEIIRVERTZE o 7o), MER T LT o — g MEmIC
7Rotz, MEIZBWTIINESLE, IHRHLEL bF M) o ABRERFEWVIEEEL.,
INHERAIME T35 1 AL &5 5 EONLITIX 6. 7mmHg D=ENRH -7,

BHETHEHR RNV —EREIIT M) UV ARREREWVIEEEro (K1), £iF 1
VO LAEBRENEWVEIZY, RERE. EWHEEA, AV VA AV UA & EFS
v COERENEVEAICH Y, —F, BIER. fafisiiEsMEVvEMIZH -7,

BHEZBITZT M U AEBRELSNOEERLHEREICET 2HEEEZ R 2 1377,
T RYTLAEBBRESSVEIEEWLE, DER. 5. 2EE. toMoBFR, S0OZE,
EER. RNEREOBERENZVVEMIZH Y, —F, B, /AEWD., WisE,. A, g0
BERE D WEMIZH o T,

THIZBIT 2T N U LAEREESMBOERT — % OB EE 31T, RSk
U U LAERENSVEIECERNE . BMLIZIZESNMB TER R o, T RY T AT
BRENEWEE P OEETIEVVERRS o128, OFR I L AT o— &I bho Tz,
MEZBNTIIEHME, BEHLEL T M) VABREREVIZEEL . IESMm
ETIRE 1 ESMEE 5 AHALicid 5.8mmHg OZERH - 7=,



ZHETHRIRANVF—EREILT N U ABREREVIZE R o7 (R3), T b
VU LABRRENEWEIZY., REHE. EUHER. AV UL INVTVTL g EHI
v A, B2, COEBEREXEVEMA., —F. KIEV. fafiEEAEVERICH Y, 1218
HELERICERIE T,

ZHIZBITZT M) U ARREESMOFERESHEREICETIHRER 41077,
TR ULAERENEVWEIZEWHE, DHEE. T 2FR. TOMOHFR, EOZHEA.
WEE, ARNEOERENSVERA., —4. B\, Eh. BEFE. BiEE. AR, i
DERENVRVERIZHY., ZhbiZEEHLRALERTH- -,

F P U LAEREELSMICBITIMEOCLEREREYHEL, BRXFOBRICOVTX
K5, BEIDHERIZOVWTIIR 6 IZR LT, BRete LTHEZELREOFKRTIT, % -
EERE, - Fin - BMI - 2 ) VLAEREREO/KER L b, MEHLER T MY v AT
REXEVEIZCAERCEI RMEMESRL, £ 1HSMLEE 5 AN OETHN 2mmHg
Tholr, WEHMLEIZESME TEEZEII 2o, BLIORERTIT (R6), HiITH
HEOPFEHMEICRBWTESME TERLRENDY . ZEEFERKOE 1 ESLLES L
SPEDZEY 4. 1lmmHg Tho 2, BETIZENR2hol,

D. EE

S EID#EHEL NIPPON DATA80 DRZEED_N—RATFA T —FIZBTHHDTHY,
1980 EYROEEEHNCODT U F AU IR T ORERZRRTIEMOKEHE L
RizbDTHD, BEROAERAOREEEDHHRLITETRR D WRIERD 2. RIESE
BERZVAREREOHEARH Y, EECHEREOERNEZ WD, FBRE LTEDHE
H. 7V U AZEOBBRRSVVERICH T, ZHIIKERLOE T Y ENEVWVEHAE
AREOBENRFI—ZIHbDEEZ NG, —F, REERENDVRVATIR, AEP
MR EL ., BRE LTHRIEH. faffslioBBRBEVMERICH 5723, BKEREE NS
—VDBEERENEEZLND, 5%, RERRE L Z0REHOBRBEARY 27, ADL
KT, BESMEOEELONTIEIZER, ZNLORERFY—VEZBR LEOWTHHBE
7255, BL, BEBRENSVETIREB LUV VY ABERLEWERAICH -T2 L
FEBBRIRVY,

HEBMIT CIIRHEERE L DFEICITRVEERR LR, EREIILHLETIR
KREROEENEZ DN, ZZ T, i, BML, YV UV ABREBREBIZBTHEE
ZONAERZLEBAENT CRE L B LA, R AERNE L INEHLEICITHE
BEREERRON, EEIFICEE TR0, 1980 EURORERRERBEIY b&E
WEEZLN, RERBICLZME EE~OEERII-E Y L hoFEERH D, LA
L—FT, BBV TEEERELME L OBERED b BAKII-&V L
20, YUERLMESEWVATIET TIEBEZER L TWDEAREN-T=FREELH LT
B, BIERRFPOELZRILESTOLELS S, £, SEIOKRE TCIXHFEFHERN



BRINTELT, i, HICBHETIIREEZHAE L2V L bRERICEET 5Bl
BHD, SOICHEARRFEZEDIZ,

UEDOBRHES L2, 4%, RIERDELBRBAEB) X7, ADLET., #RFMLO
BREIZ DWW T DT 2 ED T FETH S, £72. NIPPON DATA0 DXHEITIB T
b RROSIT 2 ED T,

E. &&

NIPPON DATA80 DB ENDR—R T A BT 3 BEEREY R iToh-ER
FXEFAET— I MNDEHL, R—RATA VIIBITARBEALATFT— 7, ZEFRRERE,
FHERGHENE L OBELRE L, REERENSZVWEIZCEDUEERD, HY T A,
TEZEOERENEL .. RIEV. affEY. AE. ABESORBRER D hot, ik,
BERRENZ VI L, FIZB IS W TIMEE MLER & - 72, 5% . NIPPON DATA90
DORBETOHRBRORFETHL L biC, RERRELERBERY X7, ADLET, &
FEHEM & OEEIZOWTORET2ED T L,
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RIFER

H. ARREERED HIE - B&IR3
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K1, THVLAERBORAFMIZBISZERELRT I BLUEBERFREMEOLLE (B

FNYAERBOES L (me/1000keal)

489.0-1860.7 1861.3-2208.1 2208.6-2553.7 2553.9-3016.4 3016.9-9365.4

Yl sD FHE SD R E SD ¥l SD EHE SD p fl
HRER 920 921 920 921 920
F Y LB (mg/1000kcal) 1551 272 2038 100 2381 99 2754 130 3721 791
AEMYE (2/1000kcal) 3.94 0.69 5.18 0.25 6.05 0.25 7.00 0.33 9.46 2.01
2:3 () 47.6 12.9 48.0 13.1 49.4 13.1 51.3 13.5 532 13.4 <0.001
%5 (cm) 163.3 6.7 163.1 6.6 162.4 6.4 161.4 6.6 160.7 6.7 <0.001
KE (kg) 60.1 9.2 60.0 9.0 59.3 9.1 58.6 9.0 58.6 9.5 <0.001
BMI (kg/m?) 22.5 30 22.5 2.8 224 2.8 22.4 2.8 22.6 3.0 0.597
MmEE (mg/dl) 129.5 35.7 130.0 38.7 130.0 41.1 131.7 37.7 134.4 39.1 0.035
mFRaL 7o —v (mg/dl) 190.1 31.9 188.4 33.1 186.5 34.1 185.7 324 181.2 31.9 <0.001
IFEIME (mmHg) 135.4 21.0 135.8 20.0 137.9 20.7 140.4 21.3 142.1 21.4 <0.001
JLEMIME (mmHg) 82.6 12.5 82.8 12.2 83.8 12.4 84.1 12.5 84.3 12.2 0.009
SRR TR LF— (keal) 2464 543 2429 485 2418 480 2379 483 2322 507 <0.001
RIS (%Kcal) 60.0 6.3 59.2 6.2 59.6 6.4 59.3 6.5 60.4 6.7 <0.001
EAE (%Kcal) 14.0 18 14.9 1.8 15.0 19 15.4 2.1 16.1 2.3 <0.001
BENS (%Kcal) 20.5 52 20.7 5.1 20.3 5.3 20.1 5.1 18.6 5.1 <0.001
BEER (%Kcal) 50.0 15.9 52.8 15.9 51.9 16.7 52.8 17.6 51.2 19.7 0.002
EYHEER (%Kcal) 42.01 10.38 42.68 9.16 43.47 9.42 43.78 9.39 4587 10.29 <0.001
FATOAEAER (Y%Kcal) 5.82 1.49 5.93 1.46 5.74 1.45 5.63 1.45 5.14 1.40 <0.001
— B REAFENSEE (%Kcal) 7.62 1.85 7.74 1.90 7.56 1.99 743 1.97 6.84 1.93 <0.001
AL EATINENER (Y%eKcal) 5.18 1.32 534 133 5.33 144 532 144 5.17 141 0.008
AV A (mg/1000Kcal) 1129 201 1222 198 1264 217 1327 220 1431 249 <0.001
AN A (mg/1000Kcal) 202 56 219 53 226 56 239 57 261 63 <0.001
# (mg/1000Kcal) 5.34 0.87 5.93 0.81 6.22 0.94 6.56 0.92 7.44 123 <0.001
¥4I A (TU/1000 Kcal) 671 284 730 296 727 296 748 322 757 368 <0.001
E'#3 Bl (mg/1000kcal) 0.47 0.16 0.48 0.16 0.48 0.16 0.49 0.16 0.49 0.16 0.015
43 B2 (mg/1000kcal) 0.51 0.13 0.54 0.13 0.54 0.13 0.55 0.14 0.56 0.14 <0.001
v 43 C (mg/1000kcal) 41.4 45.4 16.9 46.7 18.2 47.8 18.5 50.2 19.8 <0.001

16.5




#2. TR LMEREDO LSBT AL ERE LHERED E (Bi)

FRUT ABEREOF 5L (mg/1000kcal)

489.0-1860.7 1861.3-2208.1 2208.6-2553.7 2553.9-3016.4 3016.9-9365.4

WHE FEEE PHE FEEE YHE  FERE YA FEEE YE SEEE pfE
RREEK 920 921 920 921 920
95 (g/1000kcal) 166.5 309 161.1 29.1 159.0 30.4 156.7 30.7 157.1 313 <0.001
3 (g/1000kcal) 130.2 35.6 123.2 346 125.2 35.2 124.4 333 128.3 346 <0001
INEEY (2/1000keal) 38.4 26.3 39.9 24.7 36.6 23.3 352 253 32.1 254 <0.001
FEZESH (/1000kcal) 0.6 1.8 0.5 1.4 0.5 15 0.6 2.0 0.6 18 0.475
VWHIE (g/1000kcal) 233 17.0 26.4 17.3 28.0 18.3 30.0 214 30.8 210 <0.001
IS (/1000keal) 52 3.6 5.7 3.9 5.7 4.0 5.8 4.2 6.2 47  <0.001
BT (g/1000kcal) 6.2 7.5 6.5 6.7 6.8 7.3 6.2 6.9 59 7.5 0.115
S (g/1000kcal) 7.6 4.1 7.7 4.3 7.5 4.5 6.9 44 59 4.2 <0.001
T8 (g/1000kcal) 26.4 17.9 32.4 19.3 34.6 20.3 36.2 19.2 43.7 24.3 <0.001
B4 (g/1000kcal) 51.5 36.3 57.3 35.0 62.1 419 62.1 411 62.2 43.1 <0.001
FRF B (g/1000keal) 21.3 14.3 24.0 16.0 23.4 15.1 25.3 17.5 25.1 19.1 <0.001
FDMDOEFIE (g/1000keal) 77.8 29.0 87.3 316 93.6 35.9 100.8 33.7 123.4 47.7  <0.001
DI (g/1000keal) 3.6 45 4.0 5.1 4.0 5.4 4.6 5.9 4.7 6.2 <0.001
¥EEIA (g/1000kcal) 1.7 19 2.1 24 2.7 3.2 3.1 3.6 3.9 49  <0.001
FABRELS LU (g/1000kcal) 81.3 94.7 81.4 74.9 80.0 68.2 86.2 72.3 82.4 62.4 0.454
RIS (g/1000kcal) 44.1 219 49.5 21.6 51.6 235 55.8 25.5 60.5 308  <0.001
PY3E (g/1000kcal) 32.0 16.1 32.6 17.6 29.5 15.7 28.9 16.2 24.6 15.5 <0.001
SR%E (g/1000kcal) 17.2 10.1 17.6 9.2 17.3 9.1 17.2 10.0 16.7 9.5 0.276
#L3H (g/1000kcal) 33.5 27.4 32.6 23.7 30.5 23.3 30.5 24.9 24.7 248  <0.001
ZDOMDEE (g/1000keal) 2.6 8.9 2.8 6.2 2.7 5.3 3.0 6.5 3.0 7.3 0.679




3. FTNYLAERBOISIZBITIEEERT —FBLUSFERBRRERED L (XfE)

FTNUMEREDOTSL (ng/1000kcal)

702.6-1987.9 1987.9-2360.3 2360.6-2734.0 2734.1-3235.7 3236.8-9803.1

FHIE SD 3l SD FHE SD Y SD  FHME SD p &
R R 1172 1173 1172 1173 1172
F R AFEEL (mg/1000kcal) 1675 254 2179 108 2544 107 2962 144 3963 794
BIEHYE (2/1000kcal) 4.26 0.65 5.54 0.27 6.47 0.27 7.53 0.37 10.07 2.02
S () 473 12.7 48.3 13.5 49.2 13.1 50.9 13.4 54.4 13.6 <0.001
BE (cm) 151.0 6.0 150.7 6.2 150.4 58 149.8 6.3 148.6 6.3 <0.001
RE (kg) 51.7 8.7 51.3 8.0 51.5 8.1 51.4 8.4 51.5 84 0.872
BMI (kg/m?) 226 35 22.6 32 22.8 33 22.9 34 23.3 34 <0.001
EE (mg/dl) 126.2 28.2 128.6 39.2 128.8 32.1 129.4 34.0 132.9 332 <0.001
MmF@aL27a—n (mg/dl) 193.2 33.9 190.7 33.8 190.5 344 1913 34.6 190.3 333 0210
IAEHLE (mmHg) 132.0 215 132.1 21.5 1332 21.8 134.0 215 137.8 21.8 <0.001
JrIEfImE (mmHg) 79.0 12.7 78.8 11.7 79.3 11.7 79.6 11.9 81.1 11.9 <0.001
BT R L% — (keal) 1999 441 1939 357 1921 380 1920 401 1869 415 <0.001
ALY (%Kcal) 62.0 6.9 61.7 6.5 61.9 6.8 61.7 6.9 63.0 7.0 <0.001
EAHE (%Kcal) 14.4 19 152 1.7 15.4 1.9 15.8 2.1 16.5 2.3 <0.001
fEl5 (%Kcal) 22.6 59 22.3 5.7 21.9 5.7 21.7 5.7 20.1 57 <0.001
BHER (%Kcal) 41.7 13.3 428 12.7 42.4 14.1 434 15.8 423 15.8 0.066
HEHHEER (%Kcal) 34.78 8.47 34.92 6.98 35.44 7.74 36.32 7.95 37.87 8.56 <0.001
BT E (%Kcal) 6.51 1.73 6.43 1.64 6.28 1.61 6.11 1.68 5.60 1.56 <0.001
— A~ FfnlE i (Y%Kcal) 8.44 213 8.37 2.09 8.23 2.14 8.10 2.24 7.48 2.16 <0.001
ZMApTIEEE (YoKcal) 5.69 1.44 5.79 1.46 5.78 1.53 5.84 1.57 5.66 1.56 0.024
AVUYA (mg/1000Kcal) 1279 231 1384 230 1431 251 1488 256 1631 292 <0.001
AN (mg/1000Kcal) 244 63 265 62 272 64 285 66 313 75 <0.001
£% (mg/1000Kcal) 5.98 0.97 6.59 0.92 6.90 1.01 733 1.07 8.29 1.34 <0.001
EZ3 A (IU/1000 Kcal) 793 343 865 372 865 370 861 377 898 427 <0.001
E'43 Bl (mg/1000kcal) 0.58 0.20 0.59 0.19 0.60 0.20 0.60 0.19 0.60 0.19 0.020
43 B2 (mg/1000kcal) 0.35 0.09 0.37 0.09 0.37 0.09 0.38 0.10 0.40 0.11 <0.001
E 43> C (mg/1000kcal) 55.1 22.2 59.9 23.1 61.5 23.1 62.4 24.1 67.4 26.1 <0.001




F4. TNV LEREBOESMIZRITHEERSHERED L (&)

F RO MEBRE DTS (mg/1000kcal)

702.6-1987.9 1987.9-2360.3 2360.6-2734.0 2734.1-3235.7 3236.8-9803.1

e B¥EE Y SEEE YE  SEEE Y FEEE E SEEE pfE
RHEREE 1172 1173 1172 1173 1172
BIH (g/1000kcal) 158.7 29.9 155.0 28.2 155.0 29.7 152.0 29.5 151.5 311 <0.001
2k (g/1000kcal) 110.0 33.1 107.0 33.2 108.3 329 107.7 318 112.3 333 <0.001
INEH (g/1000kcal) 46.4 28.8 46.3 27.9 452 29.0 43.0 29.0 38.1 296  <0.001
FEEIH (g/1000kcal) 0.9 3.2 0.8 2.2 0.8 2.2 1.0 2.8 0.8 2.3 0.172
VWHIH (g/1000kcal) 28.6 20.6 319 20.8 34.1 222 34.8 24.5 38.2 275 <0.001
HEIH (2/1000kcal) 6.3 4.4 6.8 4.5 6.6 4.6 6.9 4.9 7.3 54 <0.001
FF3 (g/1000kcal) 14.7 14.7 13.4 13.1 13.4 13.3 133 13.4 12.0 13.8  <0.001
AR (g/1000kcal) 8.6 4.6 8.5 4.7 8.2 47 7.9 4.9 6.7 47  <0.001
Z3E (g/1000kcal) 29.4 209 34.5 20.5 36.4 20.7 39.0 211 472 255 <0.001
RFEH (g/1000kcal) 88.6 574 94.4 53.7 973 60.3 97.5 60.4 102.5 68.0  <0.001
R AER (2/1000kcal) 27.0 18.5 31.0 20.6 30.8 20.3 31.5 21.9 33.1 247 <0.001
Z DAMDEF (g/1000kcal) 88.6 34.8 99.1 35.5 106.2 39.5 115.6 40.8 138.3 525 <0.001
DM (g/1000kcal) 3.9 5.0 4.5 5.5 4.5 6.3 5.1 6.3 5.5 7.2 <0.001
#EEH (g/1000kcal) 1.9 2.2 2.5 3.1 3.1 4.0 3.6 44 4.7 58  <0.001
FARAELS LUK (g/1000kcal) 33.0 39.5 343 345 36.0 513 36.9 43.9 35.5 28.5 0.150
A (g/1000kcal) 42.1 211 473 21.2 49.2 221 54.3 25.1 58.8 290 <0001
P8R (2/1000kcal) 30.6 16.2 29.8 15.3 28.5 15.2 273 16.7 23.6 153 <0.001
SR3H (g/1000Kkcal) 189 11.5 18.7 9.3 18.4 9.5 18.1 10.1 17.8 10.9 0.056
#L35 (g/1000kcal) 53.1 39.3 51.8 36.2 48.4 35.2 45.9 35.2 38.1 36.1 <0.001
ZDfDES (2/1000kcal) 2.9 7.9 3.1 6.6 3.2 6.6 3.2 6.7 3.4 7.2 0.471




5. TNUVARREDRLNMICIITHLEDTHEFEHE (B&EH)

FRIY AERBO TS (mg/1000keal)

489.0-1926.0  1926.1-2294.0 2294.3-2648.7 2648.7-31442  3144.6-9803.1 p &
FoE % & 2092 2093 2093 2093 2093
F R AR (mg/1000kcal) 1616 264 2114 105 2469 103 2872 142 3865 793
BEHYE (2/1000kcal) 411 0.67 537 0.27 628 0.26 730 0.36 9.82 202
BHEDRIE (%) 51.6% 47.1% 45.3% 39.9% 35.9% <0.001
IAEHAIMLE (mmHg)
Model 1: - FFEGRE 135.08 135.29 135.87 135.71 137.01 * 0.013
Model 2: 4 - 4E#H - BMI- V)7 AMERGRE 135.03 13531 136.07 135.80 13698 * 0.022
PEMAMAE (mmHg)
Model 1: - SEfhR%E 81.06 81.07 81.34 81.18 81.87 0.168
Model 2: 14 - 445 -BMI- )7 AR BGHE 81.15 81.11 81.47 81.18 81.60 0.609
* p<0.05 (8 1 HAALITHLT)
TR AT EHE S LI OEERE
6. TR AEREO R AL BMLEDOFREIEE (B £ 5))
FRID LEREDO TS (ng/1000kcal)
Q1 Q2 Q3 Q4 Q5 pf&
5
IAEHMME (mmHg) 136.34 136.93 138.30 139.83 *#* 140.44 *** <0.001
JERHAIME (mmHg) 82.71 83.03 83.95 84.05 83.90 0.070
#
[LHEHEAME (mmHg) 134.28 133.75 133.96 133.31 133.95 0.783
PR ME (mmHg) 79.82 79.41 79.52 79.32 79.70 0.820

** n<0.01, *** p<0.001 (55 1 AALIZHLT)
1 FEfE AR - BMI- AUy MEIUE A R L R



BEOEENE @tt. @ik L hEESS X UCREEOBEEICOVWTORE

WRLEE ENt T8 EVERSRE S -TFTHRER BE
HRBLHE EEE BEIEREREVY—FHRZE
MEWAE FlU & ENERSERE VS —THRBE

A. FRBM
EBEBERTHOLDORBHREICEBV T, BELIEEOEBBSRZINLF—ITED
HBE-CRREDE (ZMAERMIEE L afmiElBEOE) PEREIN S, TLHEHIZO
Wb IE, MEEEO FREOCBEANLRZGI 2 EOFERABRBENTWS, LALER
BIZOWTIRBEAZRIAFE—H 12~15% L IZIE—ELTH Y., @%. HEEEL S oxs
LINBZ iR, EEERHEIEMEREDERIZAN I, EEROBERE
EVREMLO0H B0 b T2 DREFEIZ OV TORRFII 22V, BEORET
B5EBI DT CEAEOEEAHEL 2501, 1) BEHEICRIT 3 EERIRE L OBFE,
2) BEERTECBIIEAEERAIR,. 02oTh5, NEEREIIESERED
MEERME CIIME T VT I MEZERBROEEL L TR Y, EERIZ NIPPON DATAS0 TH il
BT7NT I OEEITIFRIC B HAEFEE WL ORT LEET S Z EARENTNS (L),
F 7 BHEEE DK T 13 NIPPON DATA90 {2 BT A RRSBEBIETC OEKREFTH S (2), LhL
RBLEAEOEBRBMFET VT I VPR EREEL Y0 X O REEEZRTONELEICHE
£ ULV, £ Z T NIPPON DATA RIREDR—R T4 T —F ZFHNWT, RERE
ML L-EAOEREERE. BMERS I EDEREAERE. ZhbDBR XX
—ICEHDREELMBEBTNT I MEB L UBHEE L OBEL R Lz, LTOHEI,
#E]. —EAEERELMEER-TAT IV —

BWEND. —EOHENE - - BREE L BTHE-

2R TR L,

B. BrRAHE

C. WrHREHR

D. &%
B~CIIKA_R—VLUBORE ], BENICER
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HE] . —BREERERLOAEER - TL IV —
ESEREREL Y —FHRZE EEE FUE BAEHR

BHY

EREENELMEER - TLV7 I VOBBRERN LIEHERIRIZE A LR, TOBME
A LTI, 22T, BERADREKT —F ThH 5 NIPPONDATAS0 33 & X NIPPONDATA90
PAWCEREERRELLEER - MET VT I & OEEICSWTHRE LT,

Fik:

NIPPONDATAS0 33 X TN NIPPONDATA90 D_— R T A 5 — & (BBF0 55 436 L KR 2 4E1E
REBELFZBEMRRE) 2HAVWT, BT, B5t2Toz. £, BEEERELR PEEERE
RSB L AHEERFERLE,

1) NIPPONDATAB0 (N=10467 A. 5 4605 A, % 5862 A), NIPPONDATA90 (N=8352 A, 5
3489 A, 7z 4863 A) IZRIT 51k - FEERIELEEDE (&, Bit, Ehit) %
£, R L7,
2)HRICEREERESR 3 HICKS L, MiEEH - 7V 7 T v, &, body mass index,
mE, MFEEE. FRERE, WERA., SRERAZ SOFMEERL, BEZRTT L,
ZNCARE DFEMTTIL, NIPPONDATAQ0 (233N T, KRBT —F . RET —FIIREBEDH 5 636
NIZBRA U72 7716 A (5B 3219 A, & 4497 N) OF—F #ERA L7z,

3) HRNCmMBETNVT 2% 3 SALICE S L, i, body mass index, ME, MIEIEE.
REERE, WERE., SKERRROBRELEEL, BEEZBRS L,

4) MEER - TAT IV LEl, BERERE (&, 8iptt. Bt ., EaEO=XV
¥F—EBEREER (&K, Btt. ) R T v OMEBRERHE L. BEEizH>W
TR L=,

5) MET7NVT I ELFln,. BHEERERIE. EYHEEREERE, BT RL¥—
B L OREXZERFHITIC L VHEINCRET Lic, BT AT 2 U2 BEREE & L, Ei#h,
EEEAERDE, EHHEERERRE. RV XF—EBREHAEKE L,

RREBLIUESR

1) NIPPONDATA80, 90 (2331} 1% - FEfERBIE A ERRE - =R X —FEULE

NIPPONDATA80 & NIPPONDATA90 WWFIIZHBWTh., . BLICBHERELRL .. RELEE
EEIL 40-50 AR T <. 30 L, 60 BMARTRRLA 2L, T0 BRULTHE LD RHo
oo 7o, BEREOZRNF —EEULEIL 30 A TORMEI o, (R, £2)

FRPEIR A D E 5 EIEEE % NIPPONDATAS0 & NIPPONDATA90 THES L THIZE ALEE
BIX R hr o 1228, = RAF—BEERIL NIPPONDATA90 TAEAIZRLEVVEMIZH - T
(F1, £2), B RXNVF—FEUZ 90 FFEL2E— 7 ZBP L TETEY, TOEEIZX
BHEEEMER D B,

B BB I EUE (NIPPONDATA90 D A4 13#E B EEIE & FFRIZ 40-50 AR TEL
30 B, 60 mMATRORD L, 70 BARULTHE Do Tz, HIMEEREOTRNLF
— R R Y 40-50 RS TOoRLEm M o 72, _

Y EAEEREIL 70 AL ETHOERIZERTOSCO R ol BEERE
FEREIZERERET L, EOHEEAEOXNVF—ERERITES L L bizEmL,
TEARULETRELEN-TE (K3, £4),
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2) NIPPONDATA90 (Z33V) 2 ELEEIE 3 VBl 0iE# (K5, £6)
BLEBITREBEOEERENEZL 2512 oh, FEAOEHERIIEL LoTr, BTIX
REREERENZWEFTBM 2AE< ., IEITPREL, BaLXTu—LORWER
Thotl, KTIIREBEAEERENSVEMAT BMI, Mo LR T — LT RE RENRH
ST, MERRREL ., DL 2 L AT o — iR BmWERMThHo -,
REOEEFEREORSICELLT, BAE., TAT I EIIZEAERLEST, HO,
RERIIRD o h o7,
KEOEERENSVERMTRBLE LITRI e Y —FEBRIIEL ., £, 8t - Y
HEOERRE L bILEr o7, . BHIEE. BEERE O RLF—TERLR
EEL L EYHEIRE., EEERAE O R X —BREE TR REIR o7, —F,
BEEOT X NVF—FBRULEIE»o 7, IO DEMITEARAMICIIESHOEEEL ML ZIT
TWA7DHEEZLNSD,
BRiE, BRECEL T, BTREAEERENSWEH CHRERKBEE NS o748, B
BIIB L LREAEENEDORX S L IXALNREREZR DRI,

3) NIPPONDATA90 IZ3TAMIB T NVT IV 3 DALRIDES (F 7. £8)

BRIOETNVT I VEERTERIEL., BMI, Ba L AT o — UKL, LERE
o, —F, ETIRIETNVT I ARER CERSIITE VA, B RmMEIZEITEL, B o
VAT E— AR L 2 VAT a—/UHES, B, EMICBLEnNRo bk, £, &
. HAEREOX TIHBARICEVERE EX S LRI VAT o—y ERT5EBENH 55,
SEIOERTIRFEOERZRL TV, BARICET2HFH L2, FHROAESEORE
EEHRIIRTHH, INODBREASICEBIRTERVE, FHPR VAT o—1L0
DA LR RER L TRLISERDL S,

BL L b RBER AN —EMEERERREIRILE TNV T I VREFETO R ok
2. HMEEAEEREIL I AMNETIZE A BT o, £-, BEOZRIAX—E
BUERIIEMIE, EEE DIZOBET AT I VRERTORWMER Tho-oizx L., &
BE O R —FEEULEIIA LGP REMZRBD 1o, METNVT IV 3 SABDX%
BREROZIIEBRICIIBEFROEMIC L ARELBLZITTVAZ LRHEINS,

4) MBERER - TAT IV LFR - BRERTXLX— - EREERE L OB K9)
B HIMFERER L FEHEOMICEERADHEERZ, BED=RXLVX—LORIICHE
RIEOHEBZRD., FF T, EVHEEE=R VR —EIULE L GO, X TIHHEY
HERERE L EOMEBEZRON, FHSNOEHZOMRBEFAEIT VT Y 0. 05 R & 3E
WIZ/NE ot

B bMBETNT IV EER, EPHEER=RIVFT—ERERE ORICERRADIE
M., RER= XLV —, REBERDE. 8t EAERE. BWEEA=RNV X —ERt
FLOBIABRRECHBZRD:, £/, BTIHHEHHEESEREL ORIKHLEERE
DOFENZERD -, 7277, HEBHMREORERHMED 0.1 LI EORBEL23ED - 0I%. B TIHER.
BERT XL — REOERNE. BTEEAERE, EYEER =R VX —ERET,
TTIIEROL Tholz, BIZHART, X THRBEDERAEZRD 52, FOMHEBEHRILE
Moz,

5) EEFRAITIC X 28M% - EYHEREREMBET VT I L OER (R 10)
Bl bRROER T, MBF7 LT Ik L. Filfp, R RAF—FEIRITA OB,

Bt EREERE, EVNHEREERE L IZEOBKRERD L, LEL, BEERE

TERITHER, BOUHEEREERRE, EWEEOEERE, R XF—EBRThb
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PR /MEL, TNOLOEEITFEEICHBWI EBHMEI N, £, BREEE R 1IE
T 0. 2T BETH DN, LT 0.06 BE LKL, SEIOMALE T4 TRWETEEM
N b,
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#z1. NIPPONDATAB0IZH [+ F kR BER HIENME LT R JL X —ERIL R

L -3 -
N FHERE IRNF— N FigEmE IRILF—
(RERFE) (@ PR HEE®%) (REME) (&) FEIEE®®
0L 1228 90.7 (20.3) 14.7 1594 738  (14.8) 15.1
0t 1204 929  (19.7) 15.0 1475 774  (11.5) 15.3
50ME{X 1022 950 (21.2) 15.3 1322 776  (17.6) 15.7
60mE{t 681 87.3  (21.1) 15.3 903 716  (18.2) 15.7
0mLLE 470 744  (17.6) 15.1 568 640 (154) 15.7
=2 NIPPONDATAQO(:BHéfigﬁ%lﬁéﬁwﬁa HERBEIRILFX—EINLE =
N FHRmE IRILF— N FHERE IRILF—
(RERE) (g PR EL (%) (RERE) (»  ERHE®®
0mit 660 88.6  (17.9) 15.0 1031 717 (13.1) 15.3
40m{t 836 931  (18.0) 15.6 1173 78.2  (15.3) 16.0
50t 794 970  (20.6) 15.9 1040 78.2  (16.6) 16.3
60FEfC 708 87.1  (18.1) 15.6 915 726 (16.2) 16.1
70:ELLE 491 777 (17.8) 15.7 704 645 (14.2) 16.0
3. NIPPONDATAQOI:#’:‘lféﬁgﬁ%ﬁ%ﬁﬂ'lﬂ%ﬁﬁﬂEﬁmﬁtl*)b¥—?§g&$
N FHERE IRILY— N FHHEmE IR~
(BERE) (@ AR L (%) (RERFE) (g)  EIRHE®
30kt 660 458 (13.2) 17 1031 369 (9.9 7.9
40X 836 492 (137 8.2 1173 412 (11.5) 8.4
50X 794 50.6 (15.5) 8.3 1040 398 (12.2) 8.3
60&E{t 708 435 (134) 18 915 356 (114 7.9
0FLLE 491 383 (129) 7.8 704 313  (10.3) 7.8
#£4. NIPPONDATAQOI:EB(féfiﬁﬁ%ﬁ;ﬁﬁﬂﬁﬁ%ﬁEEE?EHE?:I*)L-"F—?EF;H:*
N THERE IRILF— N FHRmE IRILF—
(RERE) (g) ERR L E®) (RERE) (@)  {EELLE®Y)
0EfL 660 429 (87 7.2 1031 349 (64) 74
40851 836 438  (8.5) 73 1173 37.1 (7.1) 7.6
50 794 464  (9.6) 7.6 1040 |5  (8.1) 8.0
60g%E{t 708 437 (9.0 7.8 915 37.1 (8.3) 8.2
708LlE 491 396 (9.0 8.0 704 333 (12 8.3
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#5. EEHENRSSHNEORET—42. XREDR. fESNER O KB (NPPONDATAS0. 5)

EYE+FRERFEE SE0RERE (@
23.9-80.6 80.7-96.0 96.1-212.8
N 1068 1079 1072
Age 56.5 & 155 519 = 13 515 £ 115
Body mass index 225 £ 3.1 23 £ 3 234 = 3
Blood pressure (mmHg)
Systolic 140 £+ 22 137 £ 20 137 £ 19
Diastolic 83 £ 12 84 £ 12 84 £ 12
Antihypertensive medication (%) 18.1 12.7 12.7
Total cholesterol (mg/dl) 195 £ 37 199 £+ 37 202 + 36
HDL cholesterol (mg/dl) 50 £ 15 49 X 15 51 &£ 15
HbA1c (%) 5 0.7 508 5§+08
GOT (Iu/L) 27 £ 14 26 = 16 27 £ 17
Total protein (g/dL) 7.2 £ 5.1 73 £ 48 73 £ 4.9
Albumine (g/dL) 44 =03 45 = 03 45 =03
Total energy intake (kcal/day) 1930 == 299 2315 = 269 2727 £ 396
Animal protein (g/day) 334 £ 173 444 = 6.6 60.6 £ 12.7
Vegetable protein (g/day) 369 £ 63 436 = 64 505 = 8.8
% energy intake
Carbohydrate (%) 59.2 = 5.9 566 £ 5 545 x 54
Protein (%) 147 = 1.8 154 £ 1.7 165 £ 1.9
Animal (%) 71 £ 18 78 £ 1.7 9+ 1.9
Vegetable (%) 77 £ 1 7.6 = 0.9 74 £ 1
Fat (%) 211 46 225 + 4.1 233 £ 45
Animal (%) 10 = 3.2 108 £ 3 11.7 £ 3.2
Vegetable (%) 11.1 £ 3.3 11.8 £ 3.2 11.6 £ 3.2
Current alcohol drinker (%) 52.7 571 64.3
Current cigarette smoker (%) 55.3 55 56.1
F£6. EOHENEIAUEORET 5. REENE. RECERE DL (NIPPONDATAO, %)
_"E%Wrﬁi 2 EEH LR ()
18.2-66.2 66. 3-790 79.1-171.4
N 1470 1511 1516
Age 556 & 16 51.2 £ 134 50.7 = 11.6
Body mass index 228 *+ 34 228 = 3.1 23 + 34
Blood pressure (mmHg)
Systolic 135 £ 22 133 £ 20 133 = 20
Diastolic 79 £ 12 79 £ 12 80 = 12
Antihypertensive medication (%) 20.7 14.8 14.3
Total cholesterol (mg/dl) 206 =+ 41 207 & 38 208 + 37
HDL cholesterol (mg/dl) 55 £ 15 57 £ 15 58 £ 15
HbA1c (%) 49 = 0.7 49 = 0.7 49 £ 08
GOT (1Iu/L) 23 & 16 22 £ 10 22 £ 12
Total protein (g/dL) 735 73 £5 73 = 48
Albumine (g/dL) 44 =03 44 =03 44 £ 03
Total energy intake (kcal/day) 1548 +£ 237 1851 = 212 2184 £ 313
Animal protein (g/day) 26.9 £ 59 36.3 k£ 5.3 49 + 98
Vegetable protein (g/day) 31 £ 562 36.1 £ 5.2 422 = 175
% energy intake
Carbohydrate (%) 61.3 £ 6.3 58.7 £ 55 56.8 + 5.7
Protein (%) 15.1 £ 1.8 158 £ 1.7 16.9 &= 2
Animal (%) 71 £ 1.7 8 £ 1.7 91 £ 2
Vegetable (%) 81 78 £ 1 77 £ 1
Fat (%) 229 £ 5.1 247 £ 4.7 255 £ 49
Animal (%) 10.2 & 34 114 £ 3.2 124 = 34
Vegetable (%) 12.7 =+ 3.8 13.3 £ 3.6 13.1 &= 3.6
Current alcohol drinker (%) 6.5 6.4 6.9
Current cigarette smoker (%) 10.4 9 9.4
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=7. ngllj’)wsysﬁ{ﬁﬁa)ﬁi?—a, EEERE. [
EYE+RERE FILIZL (g/d)

& . 8EBE R ) & (NIPPONDATA90, B)

2.9-4.3 4.4-4.6 4.7-5.6
N 1079 1231 909
Age 621 =+ 122 519 + 12 447 + 108
Body mass index 223 + 29 23.2 + 3.1 234 + 29
Blood pressure (mmHg)
Systolic 142 + 22 137 £ 20 135 + 18
Diastolic 83 + 12 84 = 12 84 = 12
Antihypertensive medication (%) 21.0 13.4 8
Total cholesterol (mg/dl) 188 =+ 35 201 + 35 209 + 37
HDL cholesterol (mg/dl) 50 x 16 50 = 14 51 + 15
HbAlc (%) 51 08 5+08 5+ 0.7
GOT (Iu/L) 27 =20 26 = 13 27 £ 13
Total energy intake (kcal/day) 2254 *+ 484 2351 + 465 2372 = 413
Animal protein (g/day) 44 = 141 47 + 148 47.6 = 14.3
Vegetable protein (g/day) 434 = 96 439 = 9.2 437 + 84
% energy intake
Carbohydrate (%) 58.3 = 5.9 56.4 = 5.6 554 = 54
Protein (%) 156 = 18 165 = 2 154 =+ 1.9
Animal (%) 78 1.9 8 +2 82
Vegetable (%) 78 =1 75 £ 1 74 £ 09
Fat (%) 21.2 £ 45 225 = 44 234 = 44
Animal (%) 103 = 3.2 11 = 33 113 *+ 3.2
Vegetable (%) 10.9 &= 3.2 11.5 = 3.2 121 £ 3.2
Current alcohol drinker (%) 53 58 64
Current cigarette smoker (%) 54 55 57

#£8. MBEFINIZILINHUBBORET—4. XFEENE. SGECHER O H.E (NIPPONDATA90, %)

EHELRERE FILTE (g/dl)
3.1-4.3 4.4-45 4.6-5.4
N 1769 1368 1360
Age 56.3 £ 145 51.6 £ 133 483 + 124
Body mass index 228 + 33 229 + 33 229 + 3.3
Blood pressure (mmHg)
Systolic 134 =+ 22 134 &= 20 133 &= 20
Diastolic 79 £ 12 80 £ 12 80 &= 12
Antihypertensive medication (%) 18.6 15.5 14.8
Total cholesterol (mg/dl) 202 + 39 208 + 38 213 + 38
HDL cholesterol (mg/dl) 55 + 15 57 + 14 59 + 15
HbAlc (%) 49 =+ 08 49 X 0.6 49 + 0.7
GOT (u/L) 23 + 17 22+ 9 22+ 9
Total energy intake (kcal/day) 1841 + 383 1868 + 364 1892 + 343
Animal protein (g/day) 36.5 + 115 37.9 + 12 385 + 11.3
Vegetable protein (g/day) 36.3 £ 7.9 364 + 7.6 36.6 = 7.1
% energy intake
Carbohydrate (%) 59.9 *+ 6.3 585+ 6 58 + 5.8
Protein (%) 159 = 2 16 £ 2 159 = 2
Animal (%) 79 £ 2 81 % 2 8.2 2
Vegetable (%) 79 £1 7.9 £ 1.1 78 £ 1
Fat (%) 23.7 = 5.1 247 £ 5 251 £ 49
Animal (%) 11 £ 35 11.6 £ 34 11.7 £ 33
Vegetable (%) 12.7 £ 3.6 13.1 £ 3.6 13.5 = 3.7
Current alcohol drinker (%) 5 8
Current cigarette smoker (%) 9 11
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£0 MBREE-FAII EER -BERT L — ESEEREOE

_(NIPPONDATA90)

BB (N=3219) mELER MmEFFILIZD
Age (years) =0.171%% -0.543%*
BRI R L —(kcal/day) 0.035% 0.132+
“LEOEINE (g/day) 0.020 0.105%
B ERIENE (¢/day) 0.021 0.1224
EPEE B ERE (¢/day) 0.010 0.035%
BEBIRIILF—EMLEER %) -0.014 -0.028
B ERII R —EREEE (%) 0.010 0.051%
EHYEESIRIILF—ERLLE &%) —0.046% -0.163%*

% (N=4497) mEER mFEFINII
Age (years) -0.070%* -0.253%*
BEEIT R ILF—(kcal/day) 0.030% 0.076%%
“LEBENE (¢/day) 0.026 0.080%s
BMHEERIEINE (g/day) 0.022 0.0923
EPHEERERE (¢/day) 0.032% 0.028
BERIRIIF—ERELE %) 0.003 0.012
S ER IR —IERRELE (%) 0.006 0.053%*
YU EE TRV —IEREE (%) 0.000 -0.075%*
HERMIIRE T OREFEMIZLZ *: P<0.05 *k: P<0.01

£10. ERRSITICE 2B - EMEEEERELMBEED L ORERF

(NIPPONDATA90)

(8 N=3219)
BRBAZER
Age(10years)
BMitERR (109

EYEERE (109
IRILF—IERE (1000kcal)

(Zr N=4497)

EREAZE &
Age(10years)
Bt ERH (109

EDHESE (109
IRILF—{REE (1000kcal)

BMZE4: mEFFILTI

ERFY  (EERY Kyt
-0.122 -0.129 - -0.114 -0.525
0.014 0.006 - 0.023 0.069
0.012 -0.005 - 0.030 0.037

-0.056 -0.099 - -0.013 -0.084

REFRE(RY)=0.27

BT hFFILTI

ERRY  (EHEER Ryt
-0.049 -0.055 - -0.043 -0.246
0.014 0.005 - 0.022 0.06
0.018 0.000 - 0.035 0.051
-0.042 -0.086 - 0.002 -0.058

SREFEM(RY)=0.063
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B|ED . —BEREERE - SBIRUEE L BIigE—
EERHRETLZ—FOHRE2E Rk EEAE ERNEHR

El:)
BAANDORFERTH S NIPPON DATA DRREFIZB W T, RRFICER I ZERRXER
ENLEH L-H#AEREERE - BREE L BREEOBEIZ YW TR Z21To T,

Fik

1980 £ KT 1990 TN RSB RBEMRE (NIPPON DATA80,90) &, ZhZh
REIZfTON-ERXEREOMm I 2177/~ 10,311 A (NIPPON DATA80) KR 7,716 A
(NIPPON DATA90) #xiZ & L. BHEOERER CEEUEE & BMEEDBEEIZ >V THIE
WEEiTolr, ERAEOERELEREEZ. EREERABTEOERNLBSELZHVWTE
ML, BHET. BEEEBEBREOME S L 7F=E D MRD B3 (the
Modification of Diet in Renal Disease study) I X A#EERXZHWTHREKESBE (GFR)
ZEMH L. GFR < 60 ml/min/1. 73m* Z{BHEBFR4EL (CKD) HY & Li-,
EHREHICOWTE t RED LSBT ER ., 73V —EEIZIIVA 2FERE
BRW, EEREZRETIERIL. ERERICIIESESTE, A7) —EHiZEe
VAT 4 v 7 EIRGSHTER W,

R

£ LIZF#E (66 R b, 65 KT LERRERE - BRERE, Bl (WE7Lv7F
=fE. GFR) DEFEERT, BRL LICEOEERRIL 66 BULOHTHARIELS, B
BB BE 1 NIPPON DATASO DA 2R E FEEII 2 o, BB, 65 BkiEDR
THEIZRFRETH .

% 2 IZBHBRE (CKD) DHELERET —F O %R %, NIPPON DATAS0 - 90 i233
WTHBZr & biZ CKD H#TEHERVILEZEORET —F IIFEICEL . GFRITFERITED -
7z, BRJESR - AR{EERIZ, NIPPON DATASO DctE%# B &, CKD B CHRITE o1,

£3 - FRALEALEERE - BEREEDC 4L, BEECHELRT,

1) BEREERELEHRE SEHIBEREERERDLRWEEFRICEN 2, L
B/ L7 FoVERBEREERENS VI LERITEP o), FRCHETLLE
BRI, GFR REHEERENZVIZEARICEI R, FHTHETS
EEBEII Do, CKD ARRRIEREERENSWVIZEARICE o83, BR
EERENRLIDRVWEENRBLE L TEREPRABE LEHOLT y XtLEE/HLEL Z
%, BERA Yy AHOETIIRPo T,

2) EREEREELBHEE SFHREIBEEEEESFVIZERFRILEI -k, LK
I VT F = MEICITERERA LN 2Tz, GFR REAEEREENEWVILYEE
o Tedd, FREAET 2 LAERI R o/, CKD DARBIIBEHEEREE
BEWVIZERRILE o), EREEREENRBVRVEZERE LCERLH
BLEEBOL Yy ARWEPEBLELZ A, BERA Y XD LRI b o Tz,
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X1 FRLEAEEDE - BHUEE. BHEE & OBE (NIPPON DATAS0, 90)

NIPPON DATAS0 EHH VT F=v GFR

n ERE (9 BREE (tkeal) (mg/d1) (ml/min/1. 73n%)
B
£ < 65 3753 92.5 + 20.5 15,1 £ 2.1 1.0 *0.2 74.1 =+ 11.8
£# > 65 775 78.6 = 20.0 15.1 £ 2.2 1.1 *0.3 62.0 =* 12.8
pt: < 0.001 0. 40 < 0.001 < 0.001
it
LEfY < 65 4819 75.9 £ 17.0 15.4 £ 2.1 0.8 £0.2 71.8 * 12.5
£ > 65 964 66.3 = 16.3 15.7 =£ 2.2 0.9 £0.2 58.5 + 11.9
ot < 0.001 < 0.001 < 0.001 < 0.001
NIPPON DATA90 EBQHE JvTF= GFR

n BRE (o) FEREE (Ykcal) (mg/dl) {(ml/min/1. 730’
B
£Efh < 65 2480 92.4 +19.2 15,5 = 1.9 0.9 *0.3 86.1 *+ 16.0
£ > 65 739 81.4 £ 18.2 5.6 £ 1.9 1.0. £0.2 74.3 £ 17.0
pt: < 0.001 0.17 < 0.001 < 0.001
it
£ < 65 3516 75.8 £ 15.5 15,9 =+ 2.0 0.7 0.3 87.8 £ 18.0
4 > 65 981 67.1 = 15.4 16.0 £ 2.1 0.8 0.2 71.3 *+ 16.6
pt < 0. 001 0.30 < 0.001 < 0.001
T tBRE

%2 BHEBTRL (CKD) OFELHHRET—F & ORIE (NIPPON DATASO, 90)

NIPPON DATA80 B =
CKD p CKD p

) [©) ) *)
n 3817 711 4452 1331
i B 1 48 * 12 61 £ 12 <€0. 001 46 =11 63 =+ 12 <0.001
BMI T 22.5 + 2.8 22.7 *£3.0 €0.05 22,7 *3.3 23.1 *3.5 <€0.01
IFEAME (mmHg) T 137 =+ 20 146 + 23 <0. 001 131 % 20 145 + 24 <0. 001
PERMME (ooHg) T 83 =+ 12 86 =+ 13 <0.001 79 * 12 83 £ 12 <0. 001
BOLEER %) § 7.5 26.4 <0. 001 6.9 27.6 <0. 001
WovaFo— (mg/dl) 186 =+ 33 189 =+ 34 <0.01 188 = 33 202 =+ 35 <0. 001
IVFF= (ng/dl) ¥ .0 +0.1 1.3 *0.5 <0. 001 0.8 £0.1 1.0 *£0.3 <0. 001
% (mg/dl) t 130 =+ 38 138 =+ 40 <0. 001 127 =+ 32 138 =+ 36 <0. 001
GFR (ml/min/1.73m2) t 75.5 £ 10.2 529 7.3 <0.001 74.5 + 10.6 53.0 £ 6.6 <0.001
BE (%) § 65.0 51.2 <0. 001 9.7 10.1 0.68
il %) § 76.9 60.6 <0. 001 21.5 16.3 <0. 001
NIPPON DATAS0 B hE

CKD p CKD P

) (+) ) )
n 3047 172 4113 384
g 8 T 52 + 13 68 =+ 11 <0. 001 51 %+ 13 69 = 11 <0. 001
BMI T 23.0 *3.0 23.2 3.1 0.24 22.8 +3.3 23.5 *+3.2 <0. 001
SEEMME (noHg) 137 = 20 148 =+ 25 <€0.001 132 = 20 146 +£ 21 <0.001
RMAME (omHg) T 84 + 12 85 =+ 13 0.11 79 =+ 12 83 =+ 12 <0. 001
WoERR ) § 12.9 42.4 <0. 001 13,7 47.1 <0. 001
BaolrzxFo—/ (mg/dl) 198 = 37 201 * 41 0.32 206 =+ 38 219 =+ 45 <0. 001
IVTF= (mg/dl) t 0.9 %0.1 1.5 +1.2 <0. 001 0.7 £ 0.1 1.1 +=0.8 <0. 001
m¥E (mg/dl) T 103 =+ 34 112 =+ 37 <0.01 102 =+ 28 115 =+ 46 <0. 001
GFR (ml/min/1.73m2) T 85.2 *15.4 50.9 +09.6 <0.001 87.2 =+ 16.8 525 *8.8 <0. 001
BUE (%) § 56. 1 44.8 <€0.01 9.6 7.8 <0. 001
wiE %) § 59.1 39.5 <0.001 7.0 3.1 <€0. 001

TURE  § A4 28BRE
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*3 EBHEERERUERUSED 4 5547 & BHERE & & (NIPPON DATAS0)

NIPPON DATA80 BERHEERE (o)
B ZE
Q1 Q2 Q3 (7] p Q1 Q3 04 p
(< 76.345)  (76.345-88.467) (88.468-101.708)  (101.709 <) (< 62.789) (62.789-72.701)  (72.702-83, 849) (83.850 <)
n 1132 1133 1132 1131 1444 1450 1443
£ BB T 54 *+ 16 50 *+ 13 48 =+ 12 48 £ 11 < 0.001 54 + 15 48 = 12 48 *+ 11 < 0. 001
BMI t 22 +£3 22.4 + 2.9 22.6 £ 2.7 23.1 £ 2.8 < 0.001 22.7 = 3.5 22.8 £ 3.3 23.1 £3.3 <0.01
IEHME (wdg) T 141 + 23 138 + 22 136 *+ 19 138 =+ 20 < 0.001 137 + 23 132 = 21 133 + 20 < 0.001
WEARHIME (omHg) T 83 12 84 *+ 13 83 + 12 84 + 12 0.05 80 + 12 79 * 12 80 * 12 0.82
WILELHE ) § 14 10.6 9.3 8 < 0.001 15.1 11. 10.8 9.6 < 0.001
BalLzFo—iL ()t 184 + 33 185 + 32 188 =+ 33 188 =+ 33 <001 192 =*35 + 189 = 33 192 * 34 < 0.05
f¥F (ne) T 133 + 34 132 *+ 46 128 £ 34 131 £ 37 <0.05 131 =39 + 128 + 32 128 + 31 0.16
BE %) § 63 63.5 63 62 0.90 12.5 9. 8.3 9.1 <o.01
KB &%) § 66. 1 73.7 76.9 80.7 < 0.001 18.1 2 21.2 21.1 0.11
IVv7F=r (mg/dl) T 1.1 £ 0.3 1.1 £0.3 1.1 + 0.2 1.0 £ o0.1 < 0.01 0.9 0.2 0.9 * 0.8 £ 0.1 0.8 £0.1 < 0.001
2 VvTF=r (mg/dl) CEETE) I 1.1 1.1 1.1 1.0 0. 06 0.8 0. 0.8 0.8 0.18
GFR (ml/min/1.73m2) T 70 £13.7 71.5 %+ 12.7 72.9 * 12.5 73.5 = 11.9 < 0.001 68.0 * 145 69.6 * 70.2 + 12.8 70.5 + 12.4 < 0.001
GFR (ml/min/1.73n2) (EERE) 1 71.9 71.5 72.2 72.5 0.16 70 69. 69.3 69.6 0.26
CKD (%) § 20.5 17.2 12.9 12.2 <€0. 001 29.8 23, 20.9 17.6 < 0.001
CKDO A XH.§ § 1.00 0.82 (0.65-1.03) 0.99 (0.77-1.27) 0.96 (0.74-1.23) 1.00 (0.70-1.05) 0.85 (0.70-1.05) 1.04 (0. 85-1.29)
NIPPON DATAB0 BEORBBREE (Okecal)
B ik
Q1 Q2 Q3 Q4 p Q1 Q3 o4 P
<13.65 13.65-14. 84 14.85-16. 17 16.18 < <14.01 15. 24~16. 64 16.65 <
n 1133 1137 1130 1128 1451 1440 1442
i R T 49 * 14 49 = 13 50 *+ 13 52 + 13 < 0.001 49 *+ 13 50 * 13 52 £ 13 < 0.001
BMI T 22.3 £ 2.9 22.4 £ 2.9 22.5 + 2.8 22.8 £ 2.8 < 0.001 22.6 = 3.4 22.9 *+ 3.4 23 *+ 3.4 < 0.05
EME (emie) T 137 + 22 137 = 21 139 + 21 140 = 21 <0.01 133 £ 21 + 22 134 £ 22 135 + 22 < 0.05
AR (uxHg) T 83 + 12 83 + 12 84 + 12 84 + 13 < 0.05 79 + 12 + 12 80 * 12 80 + 12 0.31
WmEAR &) § 10.1 9 12.5 10.4 0.05 10 10.8 11.7 14.4 <0.01
Barvzxso—i (ng) t 184 + 33 185 + 32 187 * 32 189 =+ 33 < 0.01 189 =+ 34 + 34 191 + 33 194 £ 35 < 0. 001
ks (mg) T 131 £ 41 130 *+ 38 131 * 36 133 £ 37 0.43 128 + 31 + 35 129 =+ 32 130 % 36 0.43
BUE %) § 63.4 64.5 61.2 62.3 0.42 9.6 9.8 9.2 10.7 0. 60
RiE &) § 73 74.8 74. 75.4 0.57 19.4 20.8 21 20.1 0.71
ZLVT7F= (ng/dl) T 1.1 £ 0.3 1.1 £ 0.2 1.1 £ 0.3 1.1 £ 0.2 0.89 0.8 £0.2 + 0. 0.8 £ 0.2 0.8 0.1 0.96
IVvF7F=r (mg/dl) CEHHREE) I 1.1 1.1 1.1 1.1 0. 81 0.9 0.8 0.8 0.8 0.16
GFR (ml/min/1.73m2) T 72.3 £12.5 72.3 * 12.9 71.8 *+ 12.9 71.6 * 12.9 0.50 69.9 * 13.5 69.8 * 13.5 69.9 * 13.5 68.6 *+ 13.1 < 0.05
GFR (ml/min/1.73m2) GEMHEE) I 71.9 71.8 71.9 72.3 0.79 69.2 69.4 69. 8 69.9 0.30
CKD (%) § 14.1 14.7 15.5 18.5 < 0.05 22.1 23,0 22.0 25.0 0.21
CKDD A XH.§ § 1.00 0.91 (0.71-1.18) 0.94 (0.73-1.21) 0.79 (0.62-1.00) 1.00 1.03 (0.84-1.27) 1.14 (0.93-1.40) 1.24 (1.01-1.52)
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4 BOEERERUEREED 4 500 & BHae L oOBEE (NIPPON DATA90)

NIPPON DATAS0 EORBRE ()
B i
a1 Q2 Q3 Q4 P Q1 Q2 Q3 Q4 p
< 76.8 76.8-87.9 88.0-101.0 101.0 < 63.1 63.1-72.2 72.3-82.9 83.0 <
n 809 805 804 801 1119 1124 1124 1130
iy () T 58 + 16 52 * 14 52 % 13 51 + 11 < 0.001 57 £ 16 52 * 14 50 + 13 51 * 11 < 0.001
BMI ¥ 22.4 * 3.1 23.0 + 3.0 23.1 £ 3.0 23.4 +29 <0.001 22.7 3.4 22.8 + 3.2 22.8 + 3.2 23.1+34 <0.05
IR ME (uoHg) T 140 + 22 138 + 20 136 = 20 137 = 19 < 0.01 136 + 22 133 + 21 132 + 20 134 + 20 < 0.001
WEEYmE (elg) T 83 £ 12 84 * 11 83 + 12 84 + 11 0.11 79 £ 12 79 + 12 80 * 12 80 £ 12 0.12
RILETER %) § 19.5 13.9 12.7 1.7 < 0.001 22.3 15.4 13.0 15.5 < 0.001
BarzxFo—sL (@)t 193 + 37 199 + 36 199 + 38 202 + 36 < 0.001 206 + 42 206 * 39 207 + 37 209 % 37 0.29
L2 VAT a—/ (mg) t 50 + 15 50 * 15 49 * |5 51 *+ 15 < 0.05 55 + 15 57 £ 15 58 * 15 58 £16 < 0.001
PEARRS (me) T 138 + 106 152 + 114 149 + 100 153 + 97 < 0.05 127 * 84 122 * 83 115 + 74 120 £+ 76 < 0.01
mYs (ug) ¥ 106 + 37 104 + 36 101 + 30 103 + 34 0.09 106 =+ 34 102 + 26 102 * 36 101 + 26 < 0.01
HbAle (%) T 50 * 0.7 5.0 % 0.8 5.0 *0.7 5.0 =+ 0.8 0.81 4.9 +0.8 4.9 * 0.6 4.9 +0.7 4.9+0.8 0.07
BEE %) § 53.6 56. 4 56.5 55.3 0. 64 10.7 9.5 8.7 8.7 0.3
fkiE o) § 51.7 56.0 59. 6 64.9 < 0.001 6.1 6.4 6.9 7.2 0.74
ZLrF=v (ag/dl) ¥ 0.9 * 0.2 1.0 * 0.6 0.9 *0.1 0.9 0.1 0.07 0.7+0.2 0.7 + 0.4 0.7 £0.2 0.7*0.2 <0.05
ZUTFF= (og/dl) (GEHTE) T 0.9 1.0 0.9 0.9 0.15 0.7 0.7 0.7 0.7 0. 42
GFR (wl/min/1.73m2) t 81.5 + 19,2 83.8 * 16.9 83.7 & 15.4 84.8 * 16 < 0.01 81.5 £20.4 B83.7 *+ 18.5 86.2 +18.3 85.5+18.2 < 0.001
GFR (ml/min/l.73m2) (AESATREE) T 83.6 83.2 83.0 83.9 0. 64 84.2 83.4 84.7 84,4 0.25
CKD (%) § 8.7 3.9 4.4 4.5 < 0.001 13.8 8.6 5.8 6.0 < 0. 001
DDA X § § 1.00 1.41(0.89-2.22) 1.10(0.70-1.71) 0.89(0. 57-1. 41) 1.00 0.990. 73-1. 33) 1.24(0.88-1. 73) 1.02(0. 73-1. 43)
NIPPON DATA90 ERRBEDEE (Gkeal)
B =
Q1 Q2 Q3 o7 p Q1 Q2 Q3 Q4 P
€ 14.25 14, 25-15. 38 15. 39-16. 73 16.74 < < 14.57 14.57-15. 76 15.77-17. 10 17.11 ¢

807 804 805 803 1126 1121 1129 1121
T B) 1 52 + 14 53 *+ 14 53 £ 13 56 * 13 < 0.001 51 + 15 52 + 14 53 + 14 55 + 13 < 0.001
BMI T 22,6 + 3 23 + 3 23+ 3 23.3 £ 3.1 < 0.001 22.6 £3.2 22,9 * 3.2 22.9 + 3.3 23134 <0.01
PSEHME (uHg) T 135 + 21 138 + 20 139 + 21 140 + 19 < 0.001 132 + 21 133 + 21 134 + 21 135 + 20 < 0.01
PEAEMAME (uoHe) T 82 + 12 84 + 12 84 + 12 84 + 11 < 0.001 79+ 12 80 + 12 80 + 12 80 + 12 <0.01
R &) § 13.3 11.7 15.2 17.8 < 0.01 16.3 14.7 16.5 18.6 0.1
BarxFo—n (@)t 194 = 37 200 % 37 198 + 37 202 + 37 < 0.001 201 + 38 207 + 40 209 + 38 211 + 38 < 0.001
HLatvAFa—L (mg) t 51 *+ 16 50 * 14 49 + 14 51 + 15 0.05 56 £ 14 57 + 15 57 + 15 57 £ 16 0.53
PHEEERS (me) T 140 + 94 154 * 119 147 % 105 150 * 99 0.07 116 = 71 121 * 88 125 + 82 123 + 75 < 0.05
MHE (og) T 102 * 27 102 + 30 103 + 37 106 * 42 < 0.05 101 * 29 102 * 30 104 + 34 104 + 30 < 0.05
HbAle (%) t 49 *+ 0.6 S+ 0.7 5+ 0.8 51+ 0.9 <0.001 4.8 0.6 4.9 *+ 0.8 4.9 £ 0.7 5.0 +0.8 < 0.01
WE %) § 58. 6 60.6 52.7 49.9 < 0.001 9.4 8.9 10.1 9.2 0.8
BHE @S 56.8 60.0 57.0 58, 4 0. 54 5.6 7.0 7.7 6.2 0.21
2 LT7F= (og/dl) T 0.9 * 0.2 0.9 % 0.3 0.9 0.2 1.0 * 0.5 0.12 0.7+ 0.4 0.7 = 0.3 0.7 +0.2 0.7+0.1 0. 64
I ULT7F=v (ng/dl) (EERE) 1 0.9 0.9 0.9 0.9 0.35 0.7 0.7 0.7 0.7 0.11
GFR (ml/min/1.73m2) T 84.7 * 16.9 83.8 + 17.8 84 £ 17.2 8.1 = 157  <0.001 84.9 +£19.7 84.7 * 19.3 843 £ 19.0 829 +17.7 < 0.05
GFR (ml/min/1.73m2) (ﬂiﬁ%ﬁm 1 83.9 83.7 83.7 82.3 0.17 83.8 84.1 84.4 84.5 0.82
CkD %) § 4.1 4.7 5.5 7.1 < 0.05 9.1 7.8 8.9 8.3 0.63
KDoA X § § 1. 00 0.93(0.56-1.52) 0.73(0.45-1.18) 0.69(0. 44-1.09) 1.00 1. 18(0. 85-1. 65) 1.08(0. 78-1. 49) 1. 32(0. 96-1. 82)
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EYHEAEERNEIIEL L LIC, i, BRI ) —2RELTH, 0
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HWeExbhiz, REL, BREEBRE,. TV IV EDBILEROEELZHEIE
TTWBED, §%., FRICLIABBILCEREICRE LT R ENSLELE
zbhi,
#wE I
EREERELBHEOMICIIFRERACEHAENSRBONED, FHE2HET
5EBETHEELE, PR EbRERO—BREAICBV T, EEHERE
CBEBEICEELZRD o, EE LHEWFROEDBEEENENANELE
BEEZTCW WIS EROWERZEZ NS, F7z 656 BLA L L 65 Rk Tl
ERERDE EREECEERRERIXRECER TR, BEAEEIE BHE
DVWTRHETIEIZ. EOXSCEHKORELHBETIPBEEL RS,
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value of q wave for cardiovascular death in a 19-year prospective study of the
Japanese general population. J Atheroscler Thromb, in press.
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NIPPON DATA90 FR—R T A 7 —F 1R B IR NI B3 585

MEsEE TN RE R ZFREFBFMAEEBALER B0%

MEHNE REA FET HEERRFLSEFREAREEZHMN SEHE
@ AHE Tawir CTudn EEERKFLSELRBEAREEFRN SIFER
MEHHE S B HRERKF S BRI AR F

MESHEE A B ESERIR 7 —TFHRZE BE

maEofRE Bl &A BRENENKFEES - THEFRE HET

mELEE BB "t ESCAERR - SREFIEFRREFE TS5 Tad=y ) —5—
WRIEE =H =" HERER RIS EFRENREEFMMN 0%
MEREE L& 508 HEERRFHSEFEENAREEFMN 8%

A BH

ERFERE GRECEHRER - RRWLE) IREOBERBIZH o7 1945 FizHpst
2o ORIEREZ T 2O OEBER 2B BN TESEERST (GHQ) DEaicE
DLFEZERLZZ EITHERE L, BETRESE 1 BOBEMTOIL TS, EER
BEAEBREIEREEREFEO—HERNE L L ThOREIEIT 50085, MEts
DIRNDERBERBERUZFOEREFIZEAL T, ZORREZIEEL, SEOTFHAEDOR
FHCETAHAZLEZABE LTI960END 10FE T LIZERIN TV S, FEAAETH DB
BRERBENAE » RYhBH 2 & — MFFRIZHZE S &7 NIPPON DATA90 OF—# L&
ABNTHEE SN RRRERET —F 2HE& L. SEITHE - BRI OIRIERE & 48
TR B E BB R E RN T ORE 21T o 12,

B. HE

ERERFEECTHONMERORBEREL, HEHEROK - FEEEE U TRABIZHRSS
HETAZ LIV ESHEREZ KDz, XLIREREEYYY OBROHEELHE L TE
BB (BA7i3%keal, mg/1000keal 72 &) %Rdiz, 1990 EOEBRFEFERR L LT,
EIFIIRRAEL(SFA), ZETRAFIASABR(PUFAERESLIL, T TIZARIN TV, 4T
7R RERAERTRER & ERIRIE & ORREZRET 37202, SESH H72iZ, INTERMAP &5
455%=%ZAVWT SFA, PUFA, oL A7 o — L EREL2HE Lz, Keys RERTFIX
1.35x(2x%SFA—%PUFA)+ 1.5x¥ =L A7 /L (mg/ 1000kcaliZ & ¥ R 7=

(%SFA. %PUFA iZZ N ZHiABREE I 5 5 SFA, PUFA O%), RIZHE - SRl
BlomE, BMI, ZAERBURE. Keys BER T, MBEREE ROIIIELEERET
RUk, &5 SFARREBERICB L% 5 BICy, £80ME,. BMI, &EIHEER
E. Keys RERT, MEREEROVIHELELERETR L, WITNLERLERO
BFEREPRDE,

— 113 —



C. #%

Table 1 i2t# - FEFERBIOME. BMI, &fEi5EEEE. Keys REXF. MEHEEZ
Y, ZHETILNHE fE(SBP)I3E#HF < 72 2 12 NIER EF L., L3RS ILE(DBP),
BMI, M= L AT ao—/UE, MiE MY 7Y &) M 60 R E TIHEHRNEL 25
WZHONERER LizAs, T0RUEBETOUKT Lz, —7F SFA HBURE, PUFA fEEE
E, avATFa—//VEBERE, Keys RERTF. MiF HDL = VAT 10—/ )UWEIIFE&HIH <
RBIZONBERIET LTV olz, BiED SBP idictE & Rk I & < 2 5 iz ohER
EH L. DBP btk & REEIZIE 60 SN E CrHESBE < 72 512 2BKR EF Lz, 70
BULEHCTOUKTLE, BMI, MR oLATo— Vg, mERY ZUEY FMEX 40
BRATRLEL . TOEBIEL 2B ONIBERIET L TVWo7z, SFAEBIRE. PUFA
BREE, 2L 2T o—/VERBEITIEE LM & FRICERSE BRI ONEKRET L
TWote, MiEHDL a VAT v — Ul L IZRR Y SR X 2BV bk
Mot

Table 2 IZ SFA EEHEERC 5 =& B omE, BMI, £EIHEREE. Keys BERE
F. WERE 27T, T TII SFARBBRENRE 2512 L4H, BMI, SBP, MiF k
U7 V%Y FMEMETLTWoT, DBP biZiF SFABREENEZL RBITEETLTY
o, ZHHITERC L DB L E %X 5, PUFA FEREE, 2 L AT o—/VBEERE, Keys
BREEF. MEHDL 2 VAT v —/Ulil SFABEBUBENEZ 2B LR BRo> TV,
MiBKR 2 LR T o — ) VEIZHERICZENE o Iz, BiETld SFA BRBENEL 2513 L4E
##, SBP, DBP BMET L TWolz, 2 b btk FIRkICEmIZ L 288 LE 2 5, PUFA
BREE, 2L X270 —VEREBE. Keys RERTF. MER=2 VR T o0 —/U{EIX SFA %
BRENEZL 2BIELEL RoTW ol IiFE MY V&) MEIE4H TR bE 2T,
ik L 133& - C BMIL, fi{E HDL = L X5 0 — BT BN E» o T,

D. &R

Bir & bEMBHEMT 21 ZCEHEHOBRRENMET LTV ZEikThETHE X
NTVBREREFETH D, HENTIIH 2 PRREREHEEICH VRO EOZ Yt
TR LTWS EE2 D, ez TIHEEHEIENT 512 L ME HDL = VAT o— U EK
T35, BEHTINE HDL = VAT o —/UEIZFEHENRD NN b INET
BESNTVARERLFETH o7, 1> T SFAERBER O THB & B b SFA
BRRENSL D EEHEPET LTV o, ZOOERRTFOEL LERIC L S5
ERELEFLLEELDOND, TROLEMITIVNT SFA BRRENE 25 L iE
HDL = VAT a—/MER EH LT o, ZIICIIERIC L 2BENEESNS, §
BETEMBITOFEZAVTRE LTV LEXRS B,
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Table 1 Fat Intake and Serum Lipids by Age Group

‘Women
Age (year) 30-39 40-49 50-59 60-69 70- Trend P P diff
N 1031 1173 1039 915 704
Mean SD Mean SD Mean SD Mean SD Mean SD
SBP (mmHg) 118.3 13.9 127.7 17.0 136.8 19.6 143.6 19.2 148.5 20.2 <0.0001 <0.0001
DBP (mmHg) 73.3 10.0 79.0 11.1 82.9 11.8 82.8 114 80.3 11.7 <0.0001 <0.0001
BMI (kg/m?) 21.8 3.0 22.8 32 234 3.2 23.5 3.6 22.8 3.5 <0.0001 <0.0001
SFA (%kcal) 7.3 14 6.8 1.4 6.1 1.4 5.9 15 5.6 15 <0.0001 <0.0001
PUFA (%okcal) 6.4 1.3 6.2 1.3 6.1 1.4 5.7 L5 54 1.4 <0.0001 <0.0001
Chol (mg/1000kcal) 209.3 55.8 208.1 55.4 203.6 59.4 187.9 61.4 183.7 60.8 <0.0001 <0.0001
KeysF 325 5.2 314 5.2 29.5 5.5 28.5 5.7 279 5.9 <0.0001 <0.0001
TC (mg/dl) 185.7 32.0 199.9 34.7 218.1 36.9 222.4 38.0 214.5 41.9 <0.0001 <0.0001
TG (mg/dl) 94.8 554 108.3 78.3 134.5 85.1 142.7 86.5 134.9 78.6 <0.0001 <0.0001
HDLc (mg/dl) 59.9 14.0 58.9 14.9 56.6 15.4 54.0 14.3 52.6 15.2 <0.0001 <0.0001
Men
Age (year) 30-39 40-49 50-59 60-69 70- Trend P P diff
N 659 836 795 708 491
Mean SD Mean SD Mean SD Mean SD Mean SD
SBP (mmHg) 126.0 134 132.1 16.9 139.7 19.6 145.3 20.8 148.4 20.9 <0.0001 <0.0001
DBP (mmHg) 79.2 9.9 834 11.5 85.9 12.0 85.6 11.8 82.8 113 <0.0001 <0.0001
BMI (kg/mz)_ 23.0 3.0 23.5 2.9 233 2.8 22.6 3.1 22.0 3.1 0.025 <0.0001
SFA (%kcal) 6.4 13 6.2 1.3 5.6 1.3 5.5 13 5.5 15 <0.0001 <0.0001
PUFA (%kcal) 59 13 5.5 1.2 5.6 1.3 5.4 1.4 52 1.4 <0.0001 <0.0001
Chol (mg/1000kecal) 190.4 52.9 184.8 48.1 185.9 52.8 180.0 56.0 175.7 58.0 0.0009 <0.0001
~ KeysF 30.0 4.9 294 4.8 27.8 4.9 27.4 5.1 27.4 5.7 <0.0001 <0.0001
TC (mg/dl) 196.4 35.2 204.5 36.6 200.2 36.6 197.1 37.7 191.4 36.7 0.73 <0.0001
TG (mg/dl) 150.3 99.1 164.1 123.3 147.4 106.3 143.7 99.2 123.1 73.3 0.047 <0.0001
HDLc (mg/dl) 50.2 15.1 49.7 14.3 51.0 14.7 50.2 16.0 50.1 15.6 0.62 0.57

SBP=IN#E#ME, DBP={:ESIME, SFA=SIFIEIIRIETIRE, PUFA=ZMAEATnEliBIE IR E,. Chol=Rff 2 L A7 u— LIEREE,
KeysF=Keys RERX ¥, TC=MFER 2L A7 0 —/fE, TG=MiE FV 7Vt ) N, HDL=MEHEE ) FER I VAT 1 —/)UH
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Table 2 Background Characteristics and Serum Lipids by Saturated Fatty Acid Intake Quintiles

‘Women
SFA (%kcal) 1.29-5.08 5.08-5.97 5.97-6.73 6.73-7.68 7.68-14.15 Trend P P diff
N 972 973 972 973 972
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (year) 614 12.6 559 13.3 52.0 13.6 48.5 13.1 46.1 12.6  <0.0001 <0.0001
BMI (kg/m?) 23.4 3.5 233 3.4 22.8 3.3 22.7 3.2 22.1 3.0 <0.0001 <0.0001
SBP (mmHg) 141.1 20.9 1374 20.3 1334 208 129.7 19.5 126.5 19.1  <0.0001 <0.0001
DBP (mmHg) 80.9 11.7 81.2 11.7 79.8 12.0 78.4 11.6 713 11.3  <0.0001 <0.0001
PUFA (%keal) 5.1 1.2 5.7 1.3 6.1 13 6.4 1.3 6.6 14 <0.0001 <0.0001
Chol (mg/1000kcal)  165.7 54.3 186.5 53.2 203.6 55.1 214.0 52.7 2304 584  <0.0001 <0.0001
KeysF 23.8 3.7 27.5 32 30.1 33 32.5 32 37.0 44 <0.0001 <0.0001
TC (mg/dl) 2079 382 208.2 37.0 2079 41.] 205.8 39.3 2048 383 0.26 0.24
TG (mg/dl) 132.3 79.9 126.7 82.9 1206 84.8 1149 73.1 111.0 73.8 <0.0001 <0.0001
HDLc (mg/dl) 52.9 14.6 554 14.5 57.1 15.0 58.3 14.8 60.7 15.0 <0.0001 <0.0001
Men
SFA (%kcal) 1.11-4.68 4.68-5.46 5.46-6.12 6.12-6.94 6.94-12.31 Trend P P diff
N 697 698 698 698 698
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (year) 59.0 12.4 55.8 13.0 53.0 13.4 499 13.1 48.7 14.0  <0.0001 <0.0001
BMI (kg/mz) 22.8 3.0 23.0 3.0 23.0 3.1 23.0 3.0 23.0 3.0 0.37 0.67
SBP (mmHg) 142.6 214 139.6 19.9 1375 205 136.0 19.4 132.7 17.3  <0.0001 <0.0001
DBP (mmHg) 84.7 12.2 84.2 11.5 83.5 11.7 82.9 11.5 82.4 10.9  <0.0001 <0.0001
PUFA (%okcal) 4.8 1.1 53 1.2 5.6 1.2 5.9 12 6.1 1.4 <0.0001 <0.0001
Chol (mg/1000kcal)  155.5 50.6 173.4 48.0 1842 478 195.1 49.1 211.0 539 <0.0001 <0.0001
KeysF 229 3.5 26.1 3.1 28.3 2.9 304 3.0 345 4.0 <0.0001 <0.0001
TC (mg/dl) 192.1 36.3 197.8 36.8 1984 354 2009 36.7 204.0 379 <0.0001 <0.0001
TG (mg/dl) 141.2 98.2 147.0 94.8 152.1 104.3 153.7 1306 1447  90.4 0.021 0.18
HDLc (mg/dl) 50.3 16.3 49.9 14.4 499 14.7 50.1 15.1 51.0 14.7 0.83 0.70

B5E51X Table 1 & [RI L,
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BrisiEE KA EE AFERREEAEARELY R

1. ¥E

AN T BMEED 1.52%FEDBEIRTATHY, 0 9%TFH LWIZHEEL T
B, ANTT LOEBERITE, BOBRITILELY ., HROINE. HEREOEERY
ZIKIZH=B D, TRTOEMTIX, INVV U LEEL THEAN L HIMNEORE Y —F
IZHERFT B D OREHRIER Do TRY, TORDRENDLDHNLL T LAMEEIERIZ
RRTDEINV Y LTBETHIEOINY T LHEH LUEENIE TS 2,

DREICRIT DNV T LAEREIIFOKEEE & HE L TEY, 2005 E0OERER « #%
FEY 12X B ARADH LT AEREIT BN T554mg, LT 538mg ThHh B DIkt L.,
19992000 460 NHANESII® (2L 5 &7 A U A ADI AT T LAEREIZEMET 966mg, X
T 765mg TH Y ZOEIIKREV, BICOBECTREFEHLUBRICBITZ VT T LAERE
DESIBHFEETH Y, 15 BRULTIIWTHOEBRBKICBWTHAFEREED BERS
Wiz LTnin?d,

mE{LBEDDREICBWT, FHRERBELIIN 1,000 FAELEDRLTWS, K
BREZREEITITERIC 12 THEZ8 2. £ 0K 30%IC B EAEEE{EES] (ADL : Activities of
Daily Living) PETAED LI TS 9, ZD X3 RBEROP IS T AEREDEND
NEIZBNT, FIZBHED» L ORINENMET LTV B EEHREDO I LT AEBURIL & ADL
& DEES, BREFMIRETEELRHTIILIIFEECEETH S, I bITIHEE,
ANTULERERHED, MEY L OBRS. RFEIL T T LAOKRBERA D, LILERRE O,
fizech IV FREDOFREMRBE SN TEY . DBREIRBIT 5NV T AEBRIRR L AESE
R/ E DEEIC OV TORITHEETH S,

AHETIE, ThOOBREE2RATIOOERBNIRLZEIZL2EMLE L, BRE
RBERAEZREORMEN 25— FMRETH S NIPPON DATA (National Integrated
Project for Prospective Observation of Non-communicable Disease And its Trends in the Aged)>'
2, AR, RNSRECERINCERRRRET —F BRI T—F 2., b
BT 5 0 0v 0 ABBIRREIZ OV T OB BN 21T T2,

2. Kk

(1) NIPPON DATA ¢ ERERFET —F DS

1980 FEICERL-E 3 RERFEBERAEZSHRE ORIEMNHETH S NIPPON
DATAS80, 3 X U0 1990 FFIZEM L7258 4 RIERBRBERRAESRE ORI EHHFELTH
% NIPPON DATA90 & R URSEICEKE Iz, 1980 ERB LV 1990 EOERFRFBED
HREET— ¥ »AAEE LV ABEETAFELE,

1994 FELIANIC EIE S N - ERFERFAE CTIESG L 3 AR OFERHIEIC X Y REER
REBENRTLATRY, HEFEMCORDERELZ EMICHHEK RIS LIZLY.,
—AH ) ORBREERELAELBFIERENEH S TWE, UL, 1995 £ E
ENT-ERREAENLIT, HFENOARYEBEREF HER T L OBRULRIIESE RS
THIEIREY, BABLTORRREBENESCASGHEIERESEH TE 2 X 5 XR%
BURRAEO FENRKEENTWS, T2 X V., % - FEBERIIC— AT ORER
EENESSLHNERELEERBT A LT E ok, F I TAFETIL, 1995
EOEREEBFAET —F 2RV T 1980 EB I V1990 EOERXEFEDRERLSERE
LERBERBRELEXMTIT L, BB T LICES L THEABMTOWER21T- 7=,
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NIPPON DATA ¢ ERFRFAET — ¥ OB EIZEE LTI, NIPPON DATAS0 33 X TR 90 O
R—RF5A VRETHHIE I RBLUE 4 KERFZEBEMRE L. 1980 £33 LT 1990
EOEREEFAEBAZOREN R a—F, #HXES, BEAXKES, #HESES, HHEEF
BEHBRL—HLL2WVWHOZRALE, ZNoa—FKR—~&HLELDOLYTF—FITREN
HolzbD, —BdHTY ORTRNF—BEED 500kcal AW 5V i 5,000kcal ELETH
ST b DERI LTz, A TE =T —F 1%, NIPPON DATA80 Tix B 4,596 4. Zcik 5,851
4. NIPPON DATA90 TiX B 3,453 4., 4,809 L ThHo7-,

(2) HERTRMT

HEEHEATIC I, AR D FHEIZ X Y NIPPON DATA80 B L1900 DR—RF A VRETH S
EIRBIVE 4 RIERSRBERAEIC, ERXEATER LV #HH L-EABMTO
FRESERELRLBIEREZEMLZEET —F AW,

i CICEEmBER A, g7 o » 7 FliZ NIPPON DATAS0 3 LUV 90 DAL+ v AEEE
ZEHLE, VYU LAEBREBIITORMETHIHERDNE L, ThEzo XX —
1,000kcal 37z D IZBE LZHEEBREE OB AFIC L VEN Uiz, FHpEEE. 72 v
JRIZBT AN Y AENEOLERIT—TERBS#HSHTIZ L Y . NIPPON DATAS0 & 90
BTNV LAERECHBIIt - BREICLVITo R, 2B, #7770 v 7 oRFRITE
R¥EEFAEICEL, T HEFRZ 20870y 7258 LT,

& B2 NIPPON DATAS80 33 X MO0 IZ BN THEBEEH N HZIIR D L OHEBRREL LU
HEBREELZNEN 5 S8 L, EFICB T 554, BMIL, M/E, HIE. AE. ANME.
TESEREZEMH L, 5 BRICRT 248, BMI, LE. RE. AN E. EEERED
LEII—wERESBOIC LY, MEDOHEBIIENERN BTV X Y& : &R
i) #HER L LEESESTIZEVITo R,

T DOFEHARHTIZIZ SAS Version9.1 (SAS Inc, Cary, NC, USA) & HV, P<0.05 Z#isHE
HWEEL L,

3. R

NIPPON DATAS80 (28T A I N U AEBREIZ, HEBDE (BERZE) TEME 5465
(171.3) mg. %t 529.0 (164.7) mg HEEBRDEE (IB¥ERZE) THME229.2 (60.5) mg/1,000kcal,
#Z M 275.9 (70.3) mg/1,000kcal ThH o7z, F7=. NIPPON DATA0 iZ§i) 5 H N 7 AfERR
BT, #EEEHRE THM 554.5 (193.6) mg. & 529.0 (185.3) mg. HEEREIEE THM 240.6
(73.5) mg/1,000keal, ZcfE 285.3 (84.7) mg/1,000keal Tih -7z,

F 1. 2 CEHERIANL T LABEREZRT, BRI 2HEEBERERX 70 U Lo
£ C NIPPON DATA80 LV % 90 THEBICE D 2Tz, —F., HEBREEIX 50-59 BB LV
70 204 _E DB T NIPPON DATA80 LY % 90 THEICE o1, KHICBIT AHEERE
1% 30-39 5 DFE T NIPPON DATAS80 £V % 90 THEEIZEN - 7208, 60-69 mOETIIRE
WEholk, —F., HERIREEIL 60-69 IS L U 70 5L _E DR T NIPPON DATAS0 L ¥
Y90 THEEICEN-T-, E£l-. B, &t L NIPPON DATAS0 3 L T' 90 TLESRZH
E RDIFLFHEEDREENEL RPERMLBD LN, S BITIR. B, kiEL b
NIPPON DATAS80 33 X 190 THERIE L #HEERE E LB T 2EHBERICARENR
»ohi-,

#* 3, 4 ICH T e Y I RIANL T Y AERERTT, BRI AHEEBREIIFILT
NIPPON DATAS80 £V & 90 THEIZEN-7-25, FE 1. PE. NE. M TIIEEIC
Fholz, —7F, HEERREEIIILEE, BRI, 81, ¥E. ME. BN T NIPPON
DATA80 LV % 90 CHEEILE N -, iz kiT 2 EEREIIR L, BE I T NIPPON
DATAS80 LV b 90 THEIE o743, FE, HE, EUNTIREEZE 2, —F.
HEBIEERIE B33 4L T NIPPON DATAS80 X ¥ & 90 THEEIZ/E N -7-23, db¥sE. BEE 1.
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W1, bE,. OE. N TIIEERICE o, £, B, Lt L b NIPPON DATAS0
BLUo0 CHERRE L HEEEREZREICBITAHE 7 vy JRICEBERRD O,
5. 612 NIPPON DATAS80 iZ331F A /s v LAERE 5 496 = & OFEE:, BMI, M/E.
LE. AF., AR, EEERES T, B, LV HEBRRER I CHEEREE
WX B 5o L oFE, ME, LR, AK, ANE. EEEREBRICHEEENRD I,
L2 L, BMI R#EEERETEREENBO LN LOOREEREE TIIFED bhviah-o
Tro E£77, Bk, ML LHEEREBICHEREREETHILY Y AERENBEVEIE
FER, BMI, fE. LE, ANE, SERERENERL R3EANR LR, #HEER
BETIIIALY LABRENEVEIZ CRERREMNMELS R A3EANRE LN,

7% 7. 8 IZ NIPPON DATA90 (1T B L 7 AERE 5 HfL = & O4FEF, BMI, ME,
YL, . ANE. SEEBRE%TT, NIPPON DATAS0 & BHDEMEMNRD Hhvi-2s,
BMI iz BHEOHEENE TOAFEENRD bILE,

4, B .

BIE, DBE TR AN YT ABERKRERET 570D OBER - EREFRfTOH T\ 5,
1990 FICEAE D HREHEFIRAETEERE] %, 2000 FITEAE, BHOKES., SGTEN
HET IFHFLUWEREFERS 2EEL. TATNIBWTAHIL Y D AEBURRSEDOED
DITEIFEEH 28T T\ 3, 72, 2000 I E o 7= 21 itz BT 2 ERER S VEE)
Tik, 49 - B 130g, B8 100g, HBEAHFX 120e LW Iy U ABRES S
DEDOEEREERZELZEIT TS, LHrLERRL, bREIBITIZ IV T LE
HU& % NIPPON DATA80 T B4 546.5mg. Zci% 529.0mg, NIPPON DATA90 THE4#: 554.5mg,
ik 529.0mg, 2005 EDEBEERE - FERFAE THME 554mg. &tE 538mg THY ZD 25 4F
BTIZEEAEENLLTHRY, ZOZ ik, BRARCBTZ IV Y AERORES 23X
LTRY, BRACE s THLVV Y LATEBNECERTAIIRLBNLETIRERTH
HZLEHDTRRLTNWS,

AMETIT, EREREERBICHIB T oy 7B THILY U AEBRERIARE S ERoTW
Tro HNT T LFEEE % NIPPON DATAS0 & 90 123115 10 EROE(LEWVWHRATRT
HBE, 30-39 BB LR 40-49 R TIIBA H D WIIIEVMER TH B DIizxt L, 50 mLAE
TIEHEM LTV, EEFETIEBMERATHI DI L, FE. NE, M Crismn
LTWir, 29 LEFRERIIILV T LERE EEE L OBEIZ SOV TRATT 2BRIZIT RS
EOBHEIZONWTHSEZERTAIZLOEEMRZREL LTS,

EEAHFETIE, ANV T LABRENEWVWHIIELEREL ., HEEREENEVIEIZ
FREBRENEL R2ERABRLNIN, ZhiXiry v ABRENEWEIZEERN
BWILLERELHELTWALDEEZONS, IHIZIE., IV U LERENRFVE
Y. ANE. TEEBERENEVWI EnD, BEAANZEoTINLDELBIIILY
TAMEHEIRE LTEETHD LEZ LN D, TE, FITHEN DDA T AERIIER
19 oz IV FRECES THD EDBRERDH Y, SRIIINV Y LEBEREBOLRLTZ
DOHBFEICEE LERMMETORMOSLETHA I,

HARADH N Y AERERRKER & B L TRWZ LIIRGRDEY THh D, vy
U AERURIT &R & OBIEZRE LKL OHETIE, BIALT T LATEBEDO IV
Ty AMENIZIEBARADOEHRREIZE LV 500mg FHETHDZ & HHTH LRV, KK
KERKEL BRI DAEOETECRFEE L ER U @FEEER L CEEBERTE
R HAET S -OITIE, DAEERRTIEAZ R E Licar— MNROT—F 2 A
W, BEOBEWIET VRAEBALERTW LERDH S, 5%I13ZZ D NIPPON DATA L EHER
REREOHET —F2AWVWT, Ly ABEUIRT & ERSBFEARIER XU ADL KT,
EEMmE OREZALNITHEITETH S,
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#1. FERPERIII N T L ERE (BiE)

HEEERE (mg/B)
NIPPON DATAS80 NIPPON DATA90 NIPPON DATA80L
n FHE EERE) 1 FHE EEFDE) 00EOREpE
30-395% 1,226 516.0 (164.4) 652 5009 (145.6) 0.05
40-495% 1,202 539.7  (158.7) 828 5279 (172.0) 0.11
50-59%% 1,021 5852  (180.8) 786 5987  (212.6) 0.15
60-697% 681 573.1 (176.6) 701 5787  (210.3) 0.59
=705% 466 520.1  (170.1) 486 5655  (204.6) <0.001
EREREOZDRIE plE™ <0.001 <0.001
HEEFINEE (mg/1,000kcal)
NIPPON DATAS0 NIPPON DATA90 NIPPON DATA80&
n  EHME EERZ) o THE (EBEE) O0EOREpE
30-39%% 1,226 2086  (52.2) 652 2109  (51.3) 0.36
40-49%5; 1,202 2181  (50.8) 828 2195  (58.6) 0.56
50-595% 1,021 2360  (60.4) 786 2451  (75.3) 0.004
60-697% 681 2523  (65.4) 701 2576  (71.7) 0.17
=70%% 466 2636  (67.6) 486 2845  (82.8) <0.001
ERPEREOZORE pE"” <0.001 <0.001
* tREICLD
** — TR ESBAITIZES
322, EIRFERBII N T MR E (i)
HEFBE (mg/A)
NIPPON DATA80 NIPPON DATA90 NIPPON DATA80&
n EHE (EEREE) 1 THE EBEE) VDOEOREpE
30-39%% 1,592 4947  (139.6) 1,026 4741 (1372) <0.001
40-497% 1,473 5342  (163.7) 1,160 5285 (175.9) 0.40
50-59%5% 1,321 5765 (175.6) 1,028 573.6  (202.4) 0.72
60-697% 899 5420 (179.7) 905 567.1  (204.2) 0.006
=705% 566 480.5  (146.5) 690 4946  (182.2) 0.13
FEREREOEORTE pE” <0.001 <0.001
HEERIUEE (mg/1,000kcal)
NIPPON DATAS80 NIPPON DATA90 NIPPON DATA80&
n  FHME (E¥REZ) o EHE (EERE) ODEOREpE
30-395% 1,592 2528  (56.4) 1,026 2525  (61.8) 0.91
40-495% 1,473 2646  (64.0) 1,160 2685  (73.2) 0.15
50-59%% 1,321 293.0 (76.8) 1,028 2979  (86.9) 0.15
60-695% 899 2982  (74.1) 905 3135  (93.2) <0.001
=70i% 566 2946  (73.4) 690 3062  (94.4) 0.02
FEREREDOEDRE pE” <0.001 <0.001
* HREILLD

* —RERESBIITLD
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R3. RS oy /BT AR ()

HERNE (mg/H)
NIPPON DATAS0 NIPPON DATA90 NIPPON DATA80L
n THE EREE o THE REEE) 00EOREpE
Ble:5 8 223 5451 (175.2) 134 5581  (188.0) 0.51
i 446 6078  (1823) 336 5657  (205.6) 0.003
BN I 767 5634 (169.3) 562 5573 (204.7) 0.55
Bk 429 5947  (195.0) 360 5740 (2164) 0.16
fld] 358 5486  (163.0) 239 5438 (181.0) 0.74
63 669 5234 (1533) 455 5214 (1624) 0.84
Fiis -3¢ 518 5070 (163.4) 387 5549  (1879) <0.001
piit 3| 136 5232 (7.7 61 5416 (173.0) 0.49
F[H 295 5495 (153.4) 292 5889 (197.1) 0.007
mE 180 5037  (158.0) 123 S786  (206.1) <0.001
Bl Ei| 287 5316 (175.0) 282 5340 (1852) 0.81
- %L 288 5005 (149.5) 222 5465  (186.5) 0.002
g oy S MOEORE p il <0.001 <0.001
R (mg/1,000keal)
NIPPON DATAS0 NIPPON DATAS0 NIPPON DATA80Z
n TR RMES) o EHE REEE) DEOREpH
de¥sil 223 2269  (62.7) 134 2480 (777 0.005
Xt 46 2437 (582) 336 2371 (703) 0.15
BRI 767 2333 (57.2) 562 2481  (82.2) <0,001
BRI 429 2406  (65.5) 360 2454 (77.2) 0.34
Bid>] 358 2313 (61.5) 239 2323 (67.9) 0.86
Wi 669 2217 (54.5) 455 2283  (624) 0.06
piia -3 518 2224 (65.4) 387 2409  (675) <0.001
b 314 136 2146  (60.0) 61 2256 (672) 0.25
FE 295 2330 (573) 292 2528  (75.0) <0,001
180 2226  (62.7) 123 2473 (80.2) 0.003
Jend 287 2295  (68.3) 282 2378 (71.1) 017
R R 288 2150  (503) 222 2363 (69.7) <0.001
Ty I MOEDRE p i <0.001 <0.001
* HREICED
o —TEEHBIHILD
Fde. WRTay sUBA-y AEREK (iE)
#ERNE (mg/A)
NIPPON DATAS0 NIPPON DATAS0 NIPPON DATA80&
n P GREEE) o IO (RREE) SIEOREpE
Blai:3 4 240 5251 (176.0) 208 5258 (188.4) 0.97
¢4 581 5812 (172.0) 448 5414  (188.6) <0.001
BESE I 1,072 5379  (157.5) 809 5337  (180.1) 0.59
Bk O 496 5744  (1943) 453 5464 (199.9) 0.03
Pid-] 431 5394  (155.0) 352 5344  (181.5) 0.68
Wi 784 5115 (154.4) 584 5052 (169.2) 047
A 1 701 5019 (167.0) 624 5201  (185.1) 0.06
a3 1§ 165 5062 (150.6) 102 5320 (1822) 021
R 381 5259 (152.5) 398 5546 (1957 0.02
253 4985  (160.4) 148 5627  (190.5) <0.001
e 376 5170 (153.8) 400 4942  (176.4) 0.06
B 371 4854  (1456) 283 5259 (189.7) 0.002
Wik oy ) MOEOREpE” <0.001 <0.001
RS (mg/1,000kcal)
NIPPON DATA80 NIPPON DATA90 NIPPON DATA80&
0 PIE (RPMEE) 0 PHE (REED) 0NEOREpH’
e 240 2714  (76.0) 208 2901 (912) 0.02
Rl 581 2936  (69.6) 448 2824  (80.0) 0.02
BAE 1 1,072 2775  (662) 809 2929  (87.5) <0.001
BEIR T 496 2886  (76.0) 453 2903  (85.4) 0.75
Eld: 431 2813  (71.6) 352 2804 (782) 0.87
& 784 2694  (64.6) 584 2743 (753) 0.20
i1 701 2659  (73.4) 624 2828  (84.6) <0.001
piin 31 165 2606  (67.9) 102 2781  (789) 0.06
Lt 4] 381 2774 (70.8) 398 2956  (87.0) 0.002
253 2712 (T34) 148 3031 (957 <0.001
e 376 2753 (70.7) 400 2754  (90.5) 0.98
Bh 371 2642 (64.7) 283 2830  (84.]) 0.001
gy s MOEDOKREp I <0.001 <0.001
¢ REIRED

* —mRESMIITLD

— 122 —



#55. NIPPON DATASOIZIST 50030 ARIRBSHALT LOAER, BMI, IFE, 3.5, BE. ANE. SRERE (Bt

HEFRE (mg/H)
<4070 407.1-489.7 489.8-563.9 564.0-672.3 26724
=919 =919 n=920 _ n=919 =919
Vg (RERZE) PHOE (RERZ) THE FERE) TOE RERZE) THE EED) @’
8 () 491  (146) 484  (13.1) 501  (13.5) 506  (133) 514 (121)  <0.001
BMI (kg/m?) 22 9) 23 (2.8) 25 29 226 9) 229 (28)  <0.001
IHE fF (mmHg) 1378 (221) 1373 (21.9) 1381 (205 1389  (207) 1395  (199) <0001
FLARHAME (mmHg) 829  (128) 834  (12.6) 833  (125) 837  (123) 845  (116)  <0.001
L8 (g/R) 340  (288) 533 (34.7) 658  (41.3) 842  (524) 1230  (81.0)  <0.001
BE (yR) 655  (39.1) 69.5  (394) 702 (434) 736  (39.9) 716  (486)  <0.001
RANE (/R) 984  (503) 13 (512 1252 (619) 1288  (51.7) 1588  (798)  <0.001
T¥E (g/H) 484  (314) 619  (345) 791  (40.1) 950  (47.1) 1207  (564)  <0.001
. i RE R EE (mg/1,000kcal)
<179.1 179.2-208.4 208.5-237.1 23722734 22735
=919 =919 n=920 n=919 n=919
THE (FERE) YOE (RERZE) WIE (RERE) THE (REREX) THE RERE) prE
i () 451  (119) 468  (120) 92  (129) 517 (13.1) 568  (136)  -<0.001
BMI (kg/m?) 25 2.8) 226 2.8) 225 29 226 29) 224 29 0.50
AR fLF (mmHg) 1357  (20.5) 1365  (21.0) 1377 (208) 1394  (2L1) 1423  (212)  <0.001
FRERA 0 FF (mmHg) 28  (126) 831  (123) 838  (123) 841  (123) 838  (124)  <0.001
$L3A (g/1,000kcal) 149 (114 220 (142) 283 (169) 55 (219 511 (356)  <0.001
P8 (g/1,000kcal) 329  (17.0) N6 (172) 294  (153) 283 (156) 256 (163)  <0.001
AR (2/1,000keal) 465  (224) 485  (229) 523 (23.8) 543 (259) 599  (297)  <0.001
EH (2/1,000kcal) 210 (132) 22 (147) 341 (167) 396 (192 495  (270)  <0.001

* £, BMI, FLAR, AR, ANE, BRI S BT, DUREHI0E, 3R M E S BAaTIC LS

526. NIPPON DATASOIZIS1T 50020 AERES LT LoiER, BMI, IFE, LA, BE. AN, SRR (ki)

HEERE (mg/A)
<3949 395.0-472.2 472.3-546.0 546.1-647.9 =648.0
n=1,170 n=1,170 n=1,171 n=1,170 n=1,170
FHE (FERD) THE RBED THE FERZE) TUE (EEREZ) TR EEED) pr'
i (8%) 500  (152) 486  (13.9) 498  (13.7) 503  (12.6) 514 (116) <0.001
BMI (kg/m?) 226 @3.5) 229 3.5) 228 (3.3) 22,9 3.3) 23.0 33) 0.01
ULAEHA M E (mmHg) 1339 (227 133.0 (22.1) 1332 (21.3) 1340  (21.5) 1350  (20.9) <0.001
PLARMA M F (mmHg) 788  (122) 794  (123) 790  (11.9) 799  (11.8) 807 (117 <0.001
| @H) M8 (354) 677  (44.9) 847  (50.7) 1058  (64.7) 1529  (96.6) <0.001
B (/A) 48.1 (29.7) 516  (29.0) 546  (334) 562  (32.5) 615  (455) <0.001
AN (/A) 760  (38.8) 88.1 “3.1) 940  (45.4) 101.6  (45.9) 1205  (57.6) <0.001
TH (/R) 426  (266) 589  (30.5) 682  (35.7) 823  (40.2) 103.0  (50.5) <0.001
HEEE RIS BE (mg/1,000kcal)
<2173 217.4-250.8 250.9-284.9 285.0-328.8 23289
n=1,170 n=1,170 n=1,171 n=1,170 n=1,170
THE FERE) THE (EEFRZD) THE @EHREZE) FHE FEER) F9E BRED) pE'
Fi (%) 46.1 129) 472 13.1) 49.6 (134) 518 (13.2) 554  (12.8) <0.001
BMI (kg/m?) 238 3.5) 226 33 229 3.5 229 32 23.0 33) 0.08
IRAE A F (mmHg) 1313 (214) 1317 (2L.1) 1333 (21.8) 1353 (21.5) 1373 (222 <0.001
PRMAOE (mmHg) 78.6 (12.2) 78.6 (11.8) 79.7 12.7) 80.1 (11.3) 80.8 11.9) <0.001
¥R (g/1,000kcal) 240  (18.1) 377 (234) 458  (286) 539  (32.7) 759  (50.2) <0.001
B3R (g/1,000kcal) 30.1 (16.6) 300  (16.7) 280  (154) 270  (149) 248  (154) <0.001
A (2/1,000kcal) 44.1 (21.8) 473 (3.1) 502  (23.6) 51.8 (23.7) 583  (27.8) <0.001
47 (2/1,000kcal) 24.1 (14.3) 298  (154) 363 (17.8) 438  (21.8) 526  (28.5) <0.001

* 4Ef, BML, S, R, ANR. BRI —TERES BN, DUEHME, IR EIIESBITIZLS
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7. NIPPON DATASOK ST 20 A0 AETES S LoE R, BMI. WfE, L8, WE. AN, ESiEmk (B

#EERE (mg/H)
=398.8 398.9-481.5 481,6-568.4 568.5-688.2 =688.3
n=690 n=691 n=691 n=691 n=690
FHE (RERZE) THE (RERE) VOE (RERDE) THE (REES) YoE GERS po
FE8h ) 525  (14.3) 513 (13.9) 518  (13.7) 539  (13.6) 570  (123) <0.001
BMI (kg/m?) 227 [€R)) 228 2.9) 23.1 (3.0) 23.1 (3.0 23.1 (3.0) 0.02
IS HEHA i F (mmHg) 1379 (21.2) 1363 (19.7) 1361  (19.1) 1386  (20.5) 1395  (192)  <0.001
IERM M E (mmHg) 836  (11.8) 826  (11.4) 834 (113) 837 (119) 845 (115  <0.001
L (g/R) 328  (302) 608  (40.8) 835  (51.0) 1118 (59.1) 1687  (944)  <0.001
B (g8) 657  (39.9) 715 (39.7) 737 (39.8) 712 (399) 723 (41.0) 0.003
AT (/H) 103.6  (51.2) 1167  (57.0) 1256  (58.0) 1344  (58.9) 151.6  (63.7) <0.001
HE (@A) 596  (353) 745  (40.0) 827  (43.7) 951  (49.2) 1189  (612)  <0.001
HERRE E (mg/1,000kcal)
<1814 181.5-213.9 214.0-244.4 24452913 =291.4
n=690 n=691 n=691 n=691 n=690
ViyE (RERE) TUE (REED) THE RERE) THE RERD) VE RERZ) pr°

£ () 484  (123) 49.6 (12.6) 518 (133) 560 (139) 608 12.5) <0.001
BMI (kg/m?) 29 (3.0) 23.1 3.1 29 (2.8) 230 (3.0) 229 @G0 0.64
INFEH fLE (mmEg) 1355 (20.3) 1355  (19.0) 1368  (20.1) 1384  (194) 1422 (203)  <0.001
LR M /E (mmHg) 8.0 (117 83.1 (11.3) 833  (120) 840  (111) 842 (119)  <0.001
FL5H (g/1,000kcal) 149  (129) 253 (l64) 360  (20.0) 492  (256) 739  (479) <0.001
P93 (g/1,000kcal) 341 (17.49) 323 (156) 309  (15.6) 294  (162) 251  (139)  <0.001
RN (g/1,000keal) 499  (25.0) 521 (221 559  (24.8) 574  (263) 595 (237)  <0.001
T8 (g/1,000kcal) 267  (15.5) 29 Q1D 38.1 (19.3) 415  (214) 487  (269)  <0.001

* i, BMI, 1LIE. A, &R DR —TERSEST, UEHLE., RN E IO BIHTICLD

328. NIPPON DATAsot;:aﬂazzzvsxaAﬁmtsﬁ}&:’ LR, BMI, KUE, 1L, B, ANE. EEERE (ki)

e (mg/H)
<3802 380.3-459.2 459.3-542.2 542.3-656.7 26568
n=961 n=962 n=962 n=962 n=962
THE RBEE) TiE (RERFEZ) THE (FEFEE) THE RBED) ToE EBR2) pH
EE5 () 530  (156) 510  (15.0) 515 (13.8) 532 (134) 55.1 (12.0) <0.001
BMI (kg/m?) 229 @3.5) 22.8 3.3) 227 (33) 228 3.3) 229 (32) 0.82
A M (mmHg) 1348  (22.1) 1314  (21.0) 1327  (20.5) 133.8  (20.0) 1355 (20.1) <0.001
PEEH M E (mmHg) 794  (12.0) 784  (11.9) 794  (11.7) 794  (11.4) 81.0  (11.5) <0.001
IS (@A) ' 41.1 (38.0) 767  (48.5) 992  (584) 1378 (69.9) 1983  (105.6) <0.001
B (¢R) 495  (314) 535 (29.4) 57.1 (30.5) 566  (32.4) 572 (32.5) <0.001
AN (A) 828  (39.6) 884 (399 9%8  (41.9) 1024 (43.8) 1167  (49.2) <0.001
IH(gB) 507  (30.3) 63.1 33.1) 722 (39.0) 783  (39.5) 1002 (52.1) <0.001
B TR E (mg/1,000keal)
<2175 217.6-254.0 254.1-291.0 291.1-345.6 23457
n=961 n=962 n=962 n=962 n=962
EHME (FRERZE) THE (FREE) TYHE FEEEZ) THE ERFED TOE FEE2D pr'
Fim (R) 489  (13.7) 50.1 13.9) 51.5 (14.2) 54.8 3.7 58.5 127 <0.001
BMI (kg/m?) 2238 34 229 33) 229 33) 228 3.2) 22.8 33) 0.87
IR ME (mmHg) 132.2 (21.6) 1313 20.7) 131.9 (19.8) 135.2 1.2) 137.5 (20.0) <0.001
LR MLE (mmHg) 792  (121) 787  (11.9) 787  (11.6) 800  (11.4) 81.0  (11.6) <0.001
$L37 (g/1,000kcal) 232 (19.5) 414  (261) 556  (32.1) 743  (36.5) 1026  (57.6) <0.001
PI¥A (g/1,000kcal) 326  (173) 305  (14.8) 296  (15.1) 284  (15.5) 250  (143) <0.001
£ (g/1,000keal) 482  (22.6) 512 (21.4) 525  (22.8) 554 (24.7) 573 (23.2) <0.001
T (g/1,000keal) 290  (16.9) 355 (19.7) 390 (20.3) 433 2.7 514 (27.8) <0.001

* i, BMI, L5, 8. AN, BRI —RERS B8O, EHLE. RN E33E S8BTz LD

— 124 —



GEIE b FRRRER - RGBERIENUE L DOBEE
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L. ESALCRT 2 E5BEMRT — 5, BREKAEREF. FERRRENE, 5E
RABIHEREDOEHELHE L, —TEESBOITIC TR FHIREEZTo 7.,

EER
NIPPON DATAS0

BLANCEM L-SOBREBERLSLICL 5, FEBRBEBALERAETFBIORER
BREOEHMEEZ, &1 (B) X2 (&) ITRLE, BhkEbiz, SEREORWE
IEEERMNEL, IHLE, For "\ 7EEBNE @MWt EHEE HIZD) | hY DA,
BT A, FRUTA EFIVA BL B2 COEBRENENok, FEIZ, BMI
PEWT L, RAKEHERE, TRV —EBRERDRN &b, SFERENSZ W
EEEELTWE, RIBE. fATEEE. — MRS OBINE & DBEEIIA LN
2otz

BOBREERSMIC L DRAEHDIFERES, £3 (B) R4 (X) Rl B
e Hiz, FEREDZVEITE, BREOBRENRDRL, BEE. (TH. - #
mekl, KE. B, X, X/ =, BR ANE MoBRENREN -7,

NIPPON DATA90

Bichlic, SROBREERSMICL S, FB L UOEEREEREWQ) LRERT
(B) DEHEERD-, EFHERERS (5B) %6 (&) ITRLEZ, Bk biz,
SGOTREEORVEIZY, F@Ha3& <. BMIL, UEHME, TEMMLE, mbEE,
HbAIC RRETH -1z, FERBERETIE, FU V7 HERE @WEs U H,
TEEZ R IEEHIT)  BIVTA, ANV TA, FTRIDA Vv, TR TA,
E# I A BLB2 CDE, FAT7 VL DERENREH T, —F., SROEBREED
DIROEETIE, RKEDB X URERT X LVF—BRS VARSI LN, RIFE. 2
FAgRGEE, —EREFIEREARE IR & ORBEII A DR o7, BLDIEELAD &,
BHTIR, SROBEREEORVET, ~E7u UV EMEL . REFHEEIPEMETH-
Too THETIE, ~EREY VAL OBEIIA DR R o), REESEIIGEREE
OEWVWECEETH 7z, BV AFu—, LDLalv A5 u—,L, HDL 2L X5
—/)b, HERERA, v GTP, GOT. GPT & DOBEAEFRD RN T,

SOBRBELSMICL 2RBRIEREL, K7 (B) %8 () TELE, B
LBz, GROBEBREEOCRVEIZLY., B, MBORBEN DR o7, R, &
FE /TH KE, &Y. BXE, X/ o B ANE. IMROBRERS -
7o, TO¥E - HokEl, WEL OBEIZA bR ho T,
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Table 1. Participant level variables according to quintiles of dietary iron intake for men NIPPON DATAS80

Iron intake quintiles (mg/1000kcal)

Range 2.96-5.35 5.35-5.90 5.90-6.45 6.45-7.16 7.16-14.29
Mean SD Mean SD Mean SD Mean SD Mean SD p

N 920 921 920 921 920

Age (year) 46.11 12.06 4769 1269 49.58 1347 5176 1335 5447 13.60 <0.001
BMI (kg/m?) 22.39 280 2237 292 2261 280 2248 294 2267 289 0.085
Plasma glucose (mg/dl) 130.28 4225 127.89 3658 131.23 8861 13320 3950 13297 3519 0.020
Total cholesterol (mg/dl) 187.31  381.89 185.08 3296 187.05 3363 18696 3273 18545 3286 0.464
SBP (mmHg) 13496 2076 136.24 2039 13870 21.36 13953 2129 14219 20.76 <0.001
DBP (mmHg) 8209 1241 8326 1189 8359 1218 84.156 1245 8454 1278 <0.001
Total energy (kcal) 2462.64 54722 244730 47114 2415.78 471.04 2387.32 477.88 2298.02 523.48 <0.001
Carbohydrate (%kcal) 60.87 642  60.08 6.02 59.81 615 59.17 6.28  58.62 7.09 <0.001
Protein (%keal) 13.43 146 14.36 140 14.93 156 15.63 170 16.98 2382 <0.001
Total fat (%kcal) 19.77 572 2016 611 20.08 503 20.16 497 19.91 515 0.424
Animal protein (%kcal) 4712 1478 5025 1529 51.81 1595 5384 1808 5563 2019 <0.001
Vegetable protein (%keal) 4159 1027 4284 870 4357 922 4433 943 4547 10.91 <0.001
SFA (%kcal) 5.59 162 5.71 135 570  1.42 5.69 142 5.67 1.63 0.125
MUFA (%kcal) 7.46 210 7.52 192 7.45 188 7.47 187 7.30 1.98 0.156
PUFA (%kcal) 5.12 148 5.23 139 5.25 133 5.35 138 5.41 1385 <0.001
K (mg/1000kcal) 1057.78 160.01 1171.60 156.55 1264.96 166.85 1349.43 17556 1521.47 23715 <0.001
Ca (mg/1000kcal) 177.09 4469 207.00 39.15 22534 4211 248.11 4651 288.72 61.59 <0.001
Sodium (mng/1000kcal) 1839.70 498.60 2223.02 502.68 2429.20 647.30 2685.70 67519 3266.56 1011.93 <0.001
Vitamin A (IU/1000 kcal) 537.14 196.47 64597 21672 71851 26695 792.19 29293 939.56 405.93 <0.001
Vitamin B1 (mg/1000kcal) 0.44 0.15 0.46 015 048 015 0.50 0.16 0.52 0.16 <0.001
Vitamin B2 (mg/1000kcal) 0.47 011 0.52 011 0564 012 0.57 0.13 0.61 0.15 <0.001
Vitamin C (mg/1000kcal) 3529 1293 4134 1376 46.08 1502 5046 1673 - 58.29 2231 <0.001

P values obtained by ANOVA.

SFA — saturated fatty acid; MUFA- mono unsaturated fatty acid; PUFA — poly unsaturated fatty acid.
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Table 2. Participant level variables according to quintiles of dietary iron intake for women NIPPON DATAS80

Iron intake quintiles (mg/1000kcal)

Range 3.20-5.95 5.95-6.56 6.56-7.18 7.18-8.02 8.02-15.47
Mean SD Mean SD Mean SD Mean SD Mean SD p
N 1172 1173 1172 1173 ‘ 1172
Age (year) 46.18 1322 4738 1322 49.79 1325 51.79 1314  55.03 12.69 <0.001
BMI (kg/m?) 22.55 341 2245 3.04 22.89 366  23.07 349  23.19 3.28 <0.001
Plasma glucose (mg/dl) 126.96 3853 12624 2684 128.64 2947 131.08 3635 133.03 3491 <0.001
Total cholesterol (mg/dl) 189.29 3465 189.64 3342 189.44 8366 19286 3408 19477 3397 <0.001
SBP (mmHg) 130.75  21.03 13148 2079 13373 2218 13521 2146 13787 2234 <0.001
DBP (mmHg) 78.33 12.36 7853 1147 79.51 1180 80.12 118  81.28 1223 <0.001
Total energy (kcal) 1985.75 429.23 1962.89 38269 193558 36282 1913.36 58818 1851.14 429.70 <0.001
Carbohydrate (%kcal) 63.30 6.79 62.13 6.45 62.11 6.56 61.67 6.75  61.07 7.38 <0.001
Protein (%kcal) 13.81 141 1469 146 15.36 158 16.02 176 1745 223 <0.001
Total fat (%kcal) 21.35 6.13 22.13 5.64 21.83 564 21.88 659 21.44 5.86 0.005
Animal protein (%kcal) 38.69 1193 4131 1254 4273 1300 4393 1523  45.82 17.47 <0.001
Vegetable protein (%kcal) 34.30 803  35.05 7.50 35.66 718  36.66 778  31.75 9.18 <0.001
SFA (%kcal) 6.17 177 6.33 161 6.23 164 6.20 162 5.99 172 <0.001
MUFA (%kcal) 8.07 2.26 8.33 212 8.16 210 8.16 214 7.90 226 <0.001
PUFA (%keal) 5.52 151 5.76 148 5.73 146 5.86 154 5.88 165 <0.001
K (mg/1000kcal) 1200.88 179.00 1328.17 18237 1420.39 190.10 1525.23 202.46 1738.01 28145 <0.001
Ca (mg/1000kcal) 217.18 4942 248.19 46.01 27094 5206 295.22 50.87 347.77 71.28 <0.001
Sodium (mg/1000kcal) 1987.73 513.46 2374.44 530.06 2597.34 580.11 2893.62 731.04 3469.30 1039.38 <0.001
Vitamin A (IU/1000 kcal) 638.96 22838 1751.07 26723 82626 29752 928.30 34686 1137.83 496.94 <0.001
Vitamin B1 (ng/1000kcal) 0.55 0.19 0.57 0.18 0.60 0.19 0.62 0.20 0.64 0.20 <0.001
Vitamin B2 (mg/1000kcal) 0.33 0.08 0.35 0.08 0.37 0.08 0.39 0.09 0.44 0.12 <0.001
Vitamin C (mg/1000kcal) 46.82 1679 5487 1846 59.53 1883 66.38 21.98 7869 2935 <0.001
P values obtained by ANOVA.

SFA — saturated fatty acid; MUFA

- mono unsaturated fatty acid; PUFA — poly unsaturated fatty acid.
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Table 3. Food group intakes according to quintiles of dietary iron intake for men NIPPON DATAS80

Iron intake quintiles (mg/1000kcal)

Range 2.96-5.36 5.35-5.90 5.90-6.45 6.45-7.16 7.16-14.29

Mean SD Mean SD Mean SD Mean SD Mean SD p
N 1920 921 920 921 920
Cereals (g/1000kcal) 174.75  29.38 163.93 2809 160.57 2840 15445 29.28 146.78  30.86 <0.001
Rice (g/1000kcal) 139.73 3643 129.89 35225 12643 3290 120.82 3270 11446  34.01 <0.001
Flour product (g/1000kcal) 38.26 2704 3709 24.65 37.04 2410 3570 2409 3407 2575 0.005
Nuts (g/1000kcal) 0.41 156 050 169 0.57 191 061 168 0.68 176 0.011
Potatoes (g/1000kcal) 21.63 1752 2643 1752 27.96 1799 3027 19.91 3219 2136 <0.001
Sugar & sweetener (g/1000kcal) 5.02 3.55 590 432 572 392 593 409 6.01 4.43 <0.001
Sweet & snacks (g/1000kcal) 5.04 6.22 634 694 6.46 7.04 6.58 7.01 7.19 8.40 <0.001
Fats & Oils (g/1000kcal) 8.17 4.96 7.64 447 715 412 6.79 402 5.83 3.78 <0.001
Soy beans & product (g/1000kcal) 21.74 1433 2987 15623 . 33.78 1768 39.56 20.02 4833 2585 <0.001
Fruit (g/1000kcal) ' 46.63 5597 5359 8313 6030 3751 64.05 3982 7065  47.01 <0.001
Green & yellow vegetable 1596 1015 2035 1220 2296 1399 2684 1617 3296 2222
(g/1000kcal) <0.001
Other vegetable (g/1000kcal) 7715  27.41 86.48 29.93 95.31 35289 10365 3690 12025  50.39 <0.001
Mushrooms (g/1000kcal) 3.15 419 3.71 498 4.16 540 449 568 5.34 6.59 <0.001
Sea algae (g/1000kcal) 1.29 125 1.76 176 2.35 240 3.07 3.13 4.95 5.61 <0.001
Condiment & beverage (g/1000kcal) 8151 9437 17154 6401 81.34 6630 8274 7358  88.11 74.04 0.051
Fish & shellfish (g/1000kcal) 41.19 19.93 46.60 2128 51.56 2222 56.19 2479 6590  30.63 <0.001
Meat (g/1000kcal) 31.10 1625 3056 1542 29.43 1553 28.62 1529 27198  19.43 <0.001
Egg (2/1000kcal) 14.81 868 16.36 7.72 1735 888 1801 950 1942 1206 <0.001
Milk & dairy (g/1000kcal) 2893 2553 3057 2260 31.06 2495 3190 2495 2933 2689 0.065
Other food (g/1000kcal) 2.41 5.92 255 484 299 596 294 642 3.15  10.30 0.113

P values obtained by ANOVA.
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Table 4. Food group intakes according to quintiles of dietary iron intake for women NIPPON DATAS0

Iron intake quintiles (mg/1000kcal)

8.02-15.47

Range 3.20-5.95 5.95-6.56 6.56-7.18 7.18-8.02

Mean SD Mean 5D Mean SD Mean SD Mean 5D p
N 1172 1173 1172 1173 1172
Cereals (g/1000kcal) 168.27 2820 158.04 2720 154.80 2773 148.94 2847 14212  30.65 <0.001
Rice (g/1000kcal) 119.23 3430 11053 3111 108.98 3260 10517 3142 101.46 32.56 <0.001
Flour product (g/1000kcal) 46.75  29.40 4585 29.01 4455 2859 4259 2777 3941 29.73 <0.001
Nuts (g/1000kcal) 0.69 2.58 0.76 248 086 288 082 216 1.12 2.64 <0.001
Potatoes (g/1000kcal) 2727 1914 3160 2110 33.11 2129 3641 2423 3920 2863 <0.001
Sugar & sweetener (g/1000kcal) 6.37 4564 6.97 4.74 6.97 5.08 6.96 4.67 6.70 4.86 0.006
Sweet & snacks (g/1000kcal) 12.18 1514 13.39 1293 1394 1345 1431 1449 12.93 14.50 0.002
Fats & Oils (g/1000kcal) 8.94 5.25 8.82 4.91 794 440 7.63 4.49 6.56 432 <0.001
Soy beans & product (g/1000kcal) 2410 1530 31.63 1689 35.98 1887 4298 2201 5193 2719 <0.001
Fruit (g/1000kcal) 79.20 53832 8956 6271 95.54 5559 101.90 60.05 114.05 71.99 <0.001
Green & yellow vegetable 20.58 13.10 25.39 1508 2931 1779 34.22 20.50 43.88 28.90
(g/1000kcal) <0.001
Other vegetable (g/1000kcal) 8695 3230 99.60 3443 107.71 8702 11741 4314 13599 5518 <0.001
Mushrooms (g/1000kcal) 3.41 4.60 409 529 453 593 5.30 6.69 6.09 7.41 <0.001
Sea algae (g/1000kcal) 1.43 147 204 201 2.76 289 3.65 363 6.09 6.87 <0.001
Condiment & beverage (g/1000kcal) 3468 50.88 33.58 30.94 33.78 3008 3509 3129 3852 5180 0.021
Fish & shellfish (g/1000kcal) 39.59 19.18 45.03 20.38 49.11 2118 53.70 2440 64.25 2898 <0.001
Meat (g/1000kcal) 28.47 1500 28.89 1516 28.37 1457 2152 1525 26.55 19.18 0.003
Egg (g/1000kcal) 16.06 9.07 1766 869 18.42 952 1925 1020 2057 12.96 <0.001
Milk & dairy (g/1000kcal) 4869 3801 4881 3299 49.28 3724 46.02 3553 44.47  39.67 0.004
Other food (g/1000kcal) 2.47 6.02 3.05 609 3.37 691 3.37 7.12 3.49 8.59 0.003

P values obtained by ANOVA.
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Table 5. Participant level variables (A) and nutrient intake (B) according to quintiles of dietary iron intake for men NIPPON

DATA90
Iron intake quintiles (mg/1000kcal)
Range 2.68-4.66 4.66-5.15 5.15-5.63 5.63-6.30 6.30-16.02
Mean SD Mean SD Mean SD Mean SD Mean SD p
N 697 698 698 698 697
A
Age (year) 4865 1343 51.36  13.00 53.08 13.76 55.85 13.71 57.55 12.90 <0.001
BMI (kg/m? 22.68 287 23.23 3.02 22.86 291 22.84 3.11 23.19 3.08 0.002
SBP (mmHg) 135.15 1993 13599 1920 13661 20.26  139.50 19.40  141.08 20.71 <0.001
DBP (mmHg) 8247 1113 83.26  11.45 83.09 1222 84.17 11.41 84.76 11.81 0.002
Total cholesterol (mg/dl) 196.28 3548 200.54  39.07 20003 3570 197.11 35.22  199.05 38.18 0.163
HDL cholesterol (mg/dl) 50.80 1568 50.05  14.55 50.52 1517  49.99 14.64 49.77 15.33 0.731
LDL cholesterol (mg/dl) 116.38 3381 12058 8554 11934 3312  118.17 3322 119.64 33.55 0.204
Triglycerides (mg/dl) 14550 110.05 14954 11691 150.87 102.68  144.71 91.29 148.23 10045 0.811
Blood glucose (mg/dl) 101.93 3674 100.62 30.35 10412 3396 103.80 33.97  106.24 36.98 0.038
HbA1 (%) 4.94 0.68 4.98 0.71 5.06 0.87 5.02 0.69 5.09 0.82 0.001
RBC (x105/mm?) 4.52 114 4.48 L15 4.34 136 4.28 136 4.38 125 0.002
Hemoglobin (g/d) 1414.68 356.45 1407.56 360.14 1365.84 42420 1348.13 42481 137204 390.41 0.006
GGTP (1U/D) 57.04 104.38 54.28  62.62 54.43  70.85 53.43 78.62 46.62 51.40 0.146
GOT (IU/1) 26.06 1300 27.01 1466 26.60 1512 27.18 14.63 27.08 20.32 0.696
GPT (IU/D) 2752  20.61 3020 2831 2753  19.67  26.93 19.17 2745 25.62 0.082
Total serum protein (g/d]) 688.15 16991 684.27 171.61 666.52 20286 663556 20592 67473  187.36 0.061
Serum albumin (g/dl) 4.52 0.31 4.49 0.30 4.49 0.31 4.43 0.31 4.43 0.30 <0.001
Serum creatinine (mg/dl) 0.91 014 0.93 0.16 0.93 0.36 0.96 0.58 0.94 0.19 0.106
WBC (x10%mm3) 6.86 2.50 6.73 2.52 6.43 2.58 6.46 276 6.41 235 0.001
(B)
Total energy (kcal) 241409 49309 237646 441.72 2318.10 43886 225229 45109 2220.72 45218 <0.001
Total carbohydrate (%kcal) 57.60 5.90 56.93 5.51 56.52 5.51 56.34 5.96 56.18 5.97 <0.001
Available carbohydrate (%lkcal) 56.97 583 56.20 543 55.73 5.43 55.48 587 55.20 5.88 <0.001
Protein (%kcal) 13.99 156 14.99 143 15.60 156 16.19 161 17.08 196 <0.001
Animal protein (%lcal) 7.06 175 7.69 167 8.05 183 8.36 195 8.84 2.23 <0.001
Vegetable protein (%kcal) 6.93 0.76 7.31 0.76 7.55 0.81 7.83 0.91 8.24 1.09 <0.001
Total fat (%kcal) 21.98 4.82 22.33 4.32 22.50 418 22.41 4.58 22.44 4.43 0.206
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Animal fat (%kcal)
Vegetable fat (%keal)

Dietary cholesterol (mg/1000 kcal)

SFA (% kcal)

MUFA (% kcal)

PUFA (% kcal)

K (mng/1000 kcal)

Ca (mg/1000 keal)

Mg (mg/1000 kcal)

Sodium (mg/1000 keal)
Phosphorus (mg/1000 kcal)
Vitamin A (IU/1000 kcal)
Vitamin B1 (mg/1000 keal)
Vitamin B2 (mg/1000 kcal)
Niacin (mg/1000 kcal)
Vitamin C (mg/1000 kcal)
Vitamin D (mg/1000 kcal)
Vitamin E (mg/1000 kcal)

10.48
11.50
16b6.66
5.68
7.67
6.26
1075.44
190.57
113.64
2141.95
520.09
840.37
0.563
0.53
7.66
44.17
41.05
3.86

3.29
373
48.79
1.44
1.92
141
165.90
53.78
20.41
527.63
653.74
610.17
0.16
0.15
1.46
26.32
36.61
0.84

10.66
11.68
178.87
5.79
7.84
5.47
1219.12
215.87
128.17
2387.38
554.30
978.85
0.55
0.58
8.23
50.02
56.59
4.17

3.03
3.08
49.80
1.33
1.67
1.16.
173.12
52.52
23.82
565.50
49.64
571.51
015
0.11
1.38
19.71
52.79
0.78

11.09
11.41
186.82
5.92
7.86
5.48
1315.91
236.17
135.76
2489.41
577.93
1182.89
0.58
0.62
8.45
56.25
55.96
4.24

3.24
2.99
50.26
1.28
161
120
187.40
55.40
25.32
557.64
54.05
795.00
0.16
011
1.65
21.29
54.83
0.79

10.94
11.46
189.16
5.90
7.86
5.60
1407.48
2568.33
142.33
2672.48
601.50
1370.27
0.61
0.65
8.77
59.47
61.15
4.44

325
3.08
62.72
1.40
1.80
1.32
213.15
62.82
24.63
753.94
66.91
1025.48
0.18
0.12
1.72
23.31
54.20
0.84

11.11
11.33
198.53
5.94
7.88
5.82
1564.99
303.05
156.94
2841.94
640.88
1902.08
0.65
0.74
9.35
67.62
73.17
4.71

3.43
3.08
58.84
141
1.80
141
267.48
83.40
33.03
808.55
68.44
2097.32
0.20
0.19
2.03
82.54
65.77
1.06

<0.001
0.313
<0.001
0.001
0.142
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

P values obtained by ANOVA.
SFA — saturated fatty acid; MUFA- mono unsaturated fatty acid; PUFA — poly unsaturated fatty acid.



Table 6. Participant level variables (A) and nutrient intake (B) according to quintiles of dietary iron intake for women NIPPON
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DATA90
Iron intake quintiles (mg/1000kcal)
Range 2.03-5.08 5.08-5.62 5.62-6.15 6.15-6.88 6.88-17.46
Mean SD Mean 5§D Mean SD Mean SD Mean SD p
N 972 973 973 973 972 '
7:y)
Age (year) 47.28 14.07 50.52 13.82 52.96 1417 56.28 1339 57.99 12.61 <0.001
BMI (kg/m?) 22.47 3.28 22.83 326 22.94 3.63 22.92 3.20 23.08 3.31 0.001
SBP (mmHg) 129.30 21.22 131.97 20.30 134.18 20.96 135.22 20.68 137.70 20.44 <0.001
DBP (mmHg) 78.23 12.59 78.66  11.34 79.72 11.58 80.02 11.50 80.94 11.76 <0.001
Total cholesterol (mg/dl) 198.44 36.42 204.07 38.56 209.05 39.10 210.00 39.03 213.42 39.43 <0.001
HDL cholesterol {(mg/d1) 56.79 13.85 56.86 14.99 57.51 15.49 56.79 14.68 56.37 16.01 0.613
LDL cholesterol (mg/dl) 118.91 32.27 124.11 34.43 126.67 35.61 129.13 36.32 130.70 35.76 <0.001
Triglycerides (mg/dl) 113.72 76.46 115.51 75.31 124.32 85.80 120.42 69.89 131.79 87.11 <0.001
Blood glucose (mg/dD) 99.01 27.37 101.16 30.25 102.71 29.96 106.05 35.49 104.99 29.01 <0.001
HbA1 (%) 4.79 0.59 4.87 070 4.89 0.71 4.99 0.59 4.95 0.63 <0.001
RBC (x108/mmS3) 4.10 L01 4.02 Li1 4.01 1.14 4.02 114 3.97 118 0.144
Hemoglobin (g/dl) 1207.93 30713 119469 383611 119222 34549 1197.79 342.88 1192.10 358.85 0.836
GGTP (1UN) 21.71 28.38 22.07 46.70 20.66 20.58 20.32 19.67 21.18 21.69 0.697
GOT (1U/1) 20.74 9.65 22.64 13.07 22.22 12.60 22.54 16.24 23.28 11.69 <0.001
GPT (IU/1) 18.03 13.39 20.05 15,30 19.56 14.69 19.87 23.30 20.24 16.97 0.044
Total serum protein (g/dl) 691.54 167.02 688.70 187.28 681.73 191.98 682.77 189.62 675.47 198.77 0.363
Serum albumin (g/dl) 4.42 0.26 4.42 0.26 4.42 0.28 4.41 025 4.40 027 0.355
Serum creatinine (mg/dl) 0.72 0.24 0.74 0.60 0.70 012 0.72 015 0.73 0.14 0.049
WBC (x103/mm?) ) 6.13 211 5.89 220 5.85 215 5.82 210 5.77 2.256 0.003
B
Total energy (kcal) 1948.76 372.44 1896.59 360.565 1836.71 354271 1824.97 370.41 178691 363.73 <0.001
Total carbohydrate (%kcal) 59.22 6.45 59.00 612 658.94 5.87 58.63 6.00 58.66 6.18 0.173
Available carbohydrate (%kcal) 58.43 6.37 58.10 6.02 57.96 578 57.58 5.91 57.47 6.09 0.003
Protein (%kecal) 14.33 1.65 15.33 150 '15.96 163 16.55 167 17.56 198 <0.001
Animal protein (%kcal) 7.17 173 7.78 177 8.08 1.58 8.45 195 8.97 223 <0.001
Vegetable protein (%kcal) 7.18 0.78 7.57 0.79 7.90 0.84 8.12 0.92 8.61 111 <0.001

Total fat (%kcal) 24.58 544 24.47 5.04 24.34 477 24.42 491 24.21 4.92 0.560
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Animal fat (%kcal)
Vegetable fat (%kcal

Dietary cholesterol (mg/1000 kcal)

SFA (% kcal)

MUFA (% kcal)

PUFA (% kcal)

K (ng/1000 kcal)

Ca (mg/1000 kcal)

Mg (mg/1000 kcal)

Sodium (mg/1000 kcal)
Phosphorus (mg/1000 kcal)
Vitamin A (IU/1000 kecaD)
Vitamin B1 (mg/1000 kcal)
Vitamin B2 (mg/1000 kcal)
Niacin (mg/1000 keal)
Vitamin C (mg/1000 kcal)
Vitamin D (mg/1000 kcal)
Vitamin E (mg/1000 kcal)

11.13
13.49
182.17
6.44
8.61
5.83
1218.73
229.70
121.50
2344.53
541.47
952.22
0.57
0.58
7.38
56.37
43.87
4.36

3.49
4.13
54.00
1.63
211
1.49
186.22
59.19
21.47
580.85
55.19
515.41
0.17
012
1.34
28.66
39.74
0.90

11.39
13.09
196.27
6.39
8.57
5.92
1367.25
256.67
135.33
2563.48
577.21
1153.42
0.59
0.63
7.94
63.24
56.88
4.59

3.44
3.65
56.97
1.54
192
1.33
197.99
62.99
24.12
608.64
56.77
721.39
0.16
0.12
1.38
24.49
51.72
0.88

11.40
12.95
200.45
6.42
8.57
5.99
1466.70
277.64
143.04
2747.59
601.54
1321.34
0.62
0.66
8.21
70.79
59.43
4.75

2.48
3.46
56.77
1.49
1.86
1.33
2056.16
62.91
26.29
757.88
55.40
853.86
0.17
0.12
1.43
26.50
56.00
0.91

11.563
12.89
206.80
6.41
8.56
6.07
1587.20
304.80
150.97
2884.04
626.89
1553.62
0.64
0.71
8.52
76.10
64.47
4.97

3.44
3.66
58.80
155
1.95
1.39
249.73
74.65
2821
775.80
60.09
1042.26
0.19
0.13
161
29.41
56.49
1.00

11.53
12.67
214.68
6.41
8.563
6.23
1790.05
3568.13
168.79
3078.12
669.89
2191.90
0.69
0.80
9.18
90.02
73.40
5.35

3.66
3.456
63.92
1.56
1.99
1.49
302.29
96.81
36.89
893.86
72.74
2424.09
021
0.19
1.94
39.99
61.46
126

0.069
<0.001
<0.001
0.983
0.928
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

P values obtained by ANOVA.

SFA — saturated fatty acid; MUFA- mono unsaturated fatty acid; PUFA — poly unsaturated fatty acid.
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Table 7. Food group dietary intake according_ to quintiles of dietary iron intake for men NIPPON DATA90

Iron intake quintiles (mg/1000kcal)

Range 2.68-4.66 4.66-5.16 5.15-5.63 5.63-6.30 6.30-16.02

Mean SD Mean SD Mean SD Mean SD Mean SD p
N 697 698 698 698 _ 697
Cereals (g/1000kcal) 156.65  28.56 14953 2567 146.07 2667 142.85 29.01 138.73 2854 <0.001
Rice (g/1000kcal) 120.10 3276 11465 2988 110.34 2983 109.27 3039 10580 29.75 <0.001
Flour product (g/1000kcal) 38.25 2501 3636 2221 36.84 2493 3453 2549 3350 2611 0.003
Nuts (g/1000kcal) 0.42 142 0.59 181 0.58 147 0.78 186 0.93 214 <0.001
Potatoes (g/1000kcal) 23.87 1623 2788 17.08 29.36 1762 3261 1895 3426 2088 <0.001
Sugar & sweetener (g/1000kcal) 4.94 3.71 5.24 3.64 5.41 4.24 5.32 3.53 5.43 3.67 0.099
Sweet & snacks (g/1000kcal) 5.69 6.70 6.03 7.06 5.92 7.30 6.01 8.14 5.19 8.21 0.194
Fats & Oils (g/1000kcal) 8.27 475 8.05 381 741  3.60 716 369 6.59 3.66 <0.001
Soy beans & product (g/1000kcal) 24.58 1440 32.60 1656 3725 1869 4214 1941 5126  27.89 <0.001
Fruit (g/1000kcal) 4477 4101 5119 3853 55.13 89.80 56.13 40.59 57.76 4216 <0.001
Green & yellow vegetable 23.75  20.76 31.00 1633 36.81 1796 43.00 19.97 5479 2769
(g/1000kcal) <0.001
Other vegetable (g/1000kcal) 67.76 2749 7171 30.08 85.09 3344 8896 3666 9597 3716 <0.001
Mushrooms (g/1000kcal) 3.49 440 479 582 5.61 6.22 592  6.00 7.23 8.28 <0.001
Sea algae (g/1000kcal) 1.90 219 2.57 305 3.04 329 3.50 356 5.58 6.66 <0.001
Condiment & beverage (g/1000kcal) 12259 110.53 108.67 8837 10585 8837 9493 8677 8922 8235 <0.001
Fish & shellfish (g/1000kcal) 4490 21.97 52.68 2209 54.76 23.71 5882 2429 6383 2715 <0.001
Meat (g/1000kcal) 29.73 1612 29.85 1529 31.36 1569 3065 1605 30.44  17.33 0.323
Egg (g/1000kcal) 17.20 854 1897 942 20.17 945 2044 947 2160 1095 <0.001
Milk & dairy (g/1000kcal) 36.07 37.74 3677 3078 40.76 3287 4143 30.59 4452 3801 <0.001
Other food (g/1000kcal) 2.06 2.95 1.88 302 1.74 293 192 3566 1.59 3.15 0.059
Animal source food (g/1000kcal) 128.76  45.16 13713 40.71 146.68 4325 149.90 4260 15852 4891 <0.001
Vegetable source food (g/1000kcal) 492.10 8938 514.19 7618 53149 8189 539.18 8485 563.05 9212 <0.001

P values obtained by ANOVA.
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Table 8. Food group dietary intake according to quintiles of dietary iron intake for women NIPPON DATA90

Iron intake quintiles (mg/1000kcal)

Range 2.03-5.08 5.08-5.62 5.62-6.15 6.15-6.88 6.88-17.46
Mean SD Mean 8§D Mean SD Mean SD Mean 8§D p

N 972 973 973 973 972

Cereals (g/1000kcal) 149.43 2733 14443 2700 14232 2571 138.05 3099 13343 2872  <0.001
Rice (g/1000kcal) 100.59 3038 99.78 29.32 9851 2829 9170 3166 93.09 2853  <0.001
Flour product (g/1000kcal) 46.63 2787 42.89 2616 4229 2793 39.15 2531 3833 2721 <0.001
Nuts (g/1000kcal) 0.56 1.90 069 207 081 233 093 218 1.14 241 <0.001
Potatoes (g/1000kcal) 29.39 1957 8352 2145 3547 2129 3834 2343 4139 2465  <0.001
Sugar & sweetener (g/1000kcal) 5.89 416 629 496 6:43 478 6.18 399 6.63 4.61 0.005
Sweet & snacks (g/1000kcal) 13.37 1390 1257 1329 1159 1270 1101 1398 9.80 1352  <0.001
Fats & Oils (g/1000kcal) 9.68 507 885 432 847 421 805 415 7.38 4.01 <0.001
Soy beans & product (g/1000kcal) 25.84 1444 3470 1801  39.716 1974 4458 2211 53.32 2860 <0.001
Fruit (g/1000kcal) 72.19 5251 18.75 6622 8223 5610 8618 5694 92.78 6266  <0.001
Green & yellow vegetable 28.87 1678 38.30 2065 4504 2189 5402 2603 7023 3521
(g/1000kcal) <0.001
Other vegetable (g/1000kcal) 77.76 3277 8174 3353 9717 3690 9985 39.74 108.30 4325  <0.001
Mushrooms (g/1000kcal) 4.48 6.28 541 614 6.45 701 647 675 8.13 915  <0.001
Sea algae (g/1000kcal) 2.26 267 38.11 365 351 379 443 483 6.44 768  <0.001
Condiment & beverage (g/1000kcal) 52.57  50.68 46.84 3920  43.06 3844 4183 3697 3932 3334 <0.001
Fish & shellfish (g/1000kcal) 42.83 1943 50.13 2143 5212 2214 5728 2350 61.62 2503  <0.001
Meat (g/1000kcal) 28.77 1525 29.02 1513 2942 1500 29.38 1553 29.90 1747 0.568
Egg (2/1000kcal) 18.80 935 2072 1040 2132 1030 2208 1043 2249 1133 <901
Milk & dairy (g/1000kcal) 5857 4392 b57.82 4542 5854 4397 60.01 4550 6219  49.99 0.233
Other food (g/1000kcal) 2.60 3.89 224 360 2.08 366 218 381 1.74 342  <0.001
Animal source food (g/1000kcal) 149.79 4891 15758 49.87 16166 4724 168.35 4944 17645 5320 <0.001
Vegetable source food (g/1000kcal) 47652 8317 500.58 7838 517.04 7992 534.11 8836 564.92 9103 <0.001

P values obtained by ANOVA.
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AREE, RUBRE REAFR+ZOMOFR) BEXLbRERAEFCIHIREREIR
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R1 BEORRKBATFHENE (o)

30~30% 40~495; 50~50m 60~ 6955 TOREELE F33
g BLE n=1288 n=1204 n=1022 n=681 n=470 n=4605
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
DX 2860  (97.6) 307.3 (99.4) 331.9  (104.5) 307.7 (118.6) 263.7 (89.1) 3027 (104.2)
INES 1106  (624) 910  (52.6) 684  (488) 73.2 (53.6) 630  (535) 85.7 (57.6)
e 1.2 3.9) 14 (5.0) 1.7 (6.0) 12 3.3) 1.6 (4.6) 14 4.7
(REX | 620  (434) 63.4 40.7) 704  (49.8) 7.1 (54.8) 675 (50.6) 66.1 (46.9)
Y St 13.6 9.4) 129 (9.5 15.2 (12.2) 14.0 0.7 130 (100 138 (10.4)
B2 ] 15.3 (16.2) 140 (14.9) 11.7 (14.1) 18.6 (21.9) 238 (28.7) 155 (18.4)
pi: [i] 204 (13.4) 18.5 (11.3) 17.0 (10.8) 13.1 (9.8) 9.3 (8.5) 17.4 (12.0)
X 708 (40.3) 77.6 (45.3) 93.1 (54.2) 94.3 (55.8) 82.2 (51.2) 82.1 (49.4)
so* BR=EH 129.7 (72.6) 142.3 (89.3) 150.9  (103.1) 168.1  (107.0) 1689 (122.7) 1413 (97.9)
BEBHE 52.0 (35.6) 575 (37.5) 62.1 (42.0) 58.1 (44.0) 520  (40.3) 56.6 (39.5)
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=08\ 93  (11.8) 100 (13.7) 116 (145 104  (138) 78  (11.5) 100  (13.3)
wEE 55 (7.6) 6.5 (8.2) 73 ()] 6.8 9.1) 6.1 (7.6) 64 (8.3)
ANnE 114.0 (59.1) 128.1 (65.3) 142.4 (69.8) 126.0 (61.9) 101.2 (53.4) 1245 (64.3)
B 874 (43.1) 78.9 (41.0) 684  (39.0) 535 317 413 (29.7) na3 (42.4)
ook ] 446 (23.0) 42.3 (21.9) 423 (22.4) 35.2 (21.7) 314 (19.9) 408 (22.5)
nE 74.9 (53.3) 68.4 (49.5) 69.6 (63.7) 764  (69.4) 735  (70.6) 72.1 (59.4)
30~300% 40~495% 50~508% 60~6OL% TOELLE =8
£ BER n=660 n=836 n=794 n=708 n=491 n=3489
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD]
k5 250.5 (74.3) 261.8 (79.2) 282.6 (88.5) 255.9 (85.6) 224.1 (76.0) 258.0 (83.2)
INEE 1004  (53.9) 863  (49.9) 72.1 (51.9) 76.2 (55.0) 688  (50.6) 812 (534)
BmE 1.1 (3.3) 13 &%) 20 (5.6) 18 45) 18 (4.6) 1.6 4.9
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BEAHR 76.6 (42.1) 79.2 (44.1) 95.8 (56.3) 95.5 (60.7) 84.2 (52.0) 86.5 (52.1)
TOMOEHEE 1809 (80.2) 189.2 (78.2) 204.8 (88.8) 2014  (87.3) 172.8 (83.5) 191.3 (84.4)
O | 10.1 (12.0) 12.1 (12.8) 15.7 (18.9) 12.9 (15.5) 10.8 (13.6) 125 (15.0)
dREg 6.0 6.7 72 (8.2) 88 (10.3) 83  (123) 1.2 8.8) 76 (9.5
BT 107.7 (50.7) 127.7 (56.0) 1490  (69.2) 1283  (56.6) 1094  (534) 1263  (60.0)
o<t ] 885 41.7) 86.1 (37.8) 707 (39.3) 558  (325) 435  (284) 709 (402
B 474 (240 47.1 (22.1) 4117 (23.8) 424  (22.8) 397  (235) 453 (23.4)
IR 85.7 (58.7 79.5 (61.7) 90.9 (79.0) 99.0 (83.9) 109.9  (90.8) 91.5 (75.3)

* 1:NIPPON DATAS80,

*2:NIPPON DATA90
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£2 THOERIHNFHERE ()

30~395% 40~495; 50~ 5070 60~ 6ORE TORELE Bar

£ ALE n=1594 n=1475 n=1322 n=903 n=568 n=5862
Mean  (SD) Mean (SD) Mean (SD) Mean SD) Mean (SD) Mean SD)
5 185.0 (62.3) 2125 (72.5) 217.3 (774) 225.7 (77.5) 2235 (76.0) 209.2 (73.8)
INES 1133 (52.9) 834 (51.8) 73.4 (52.0) 64.4 (45.7) 499 (38.5) 83.1 (54.2)
Bk 14 5.1) 14 (4.6) 23 (1.3) 1.8 (5.7 1.7 4.8) 17 (5.6)
(RYX -] 51.6 (35.7) 62.9 (42.7) 67.0 (50.2) 715 (52.0) 67.6 (53.9) 64.1 (45.7)
Fhisn 134 (8.9) 13.3 (10.0) 14.0 (10.9) 12.2 (9.8) 11.8 8.1 13.2 (9.8)
BFH 28.6 (27.0) 294 (32.2) 283 32.7) 22.1 26.7) 198 (24.6) 26.9 (29.7)
pii 5 19.1 (11.0) 178 (10.7) 145 9.7) 115 (8.9) 9.6 (7.0) 156 (10.5)
55 577 (32.7 703 (40.1) 828 (48.2) 776 (47.3) 72.6 (43.7) 7.0 (42.8)
80" REHF 147.1 (88.2) 1953  (122.2) 2191  (1432) 205.1  (140.8) 168.2  (120.6) 1865 (125.4)
REAHR 513 (32.2) 60.0 (39.9) 63.7 (45.4) 60.3 45.0) 58.7 (46.1) 58.4 (41.0)
FOMHOBFRE 1920 (76.5) 219.1 (94.7) 228.0 (99.5) 213.2 (96.3) 187.7 (91.3) 209.8 (92.4)
&N 79 9.8) 9.6 (12.1) 104 (13.3) 9.0 (12.5) 75 (10.9) 9.0 (11.8)
Pt A3 (6.0) 6.4 (7.9) 7.2 (9.4) 6.9 (8.8) 6.4 (7.0) 6.1 (8.0)
AN 86.5 42.1) 98.2 (51.6) 105.9 (50.7) 98.5 (50.4) 89.7 (47.0) 96.0 (48.8)
B 64.2 (34.2) 64.2 (33.6) 515 (36.4) 392 (27.1) 32.3 (25.5) 544 (34.8)
JiliE -] 387 (19.3) 36.9 (19.1) 347 (19.9) 31.6 (21.0) 265 (16.4) 35.1 (19.7)
5.8 102.9 (62.1) 91.0 (72.1) 92.4 (83.3) 829  (735) 69.0  (62.1) 91,2 (72.2)

30~305% 40~495% 50~590% 60~698 TOmELE Tar

£ BRH n=1031 n=1173 n=1040 n=915 n=704 n=4863
Mean (SD) Mean (SD) Mean (SD) Mean (SD Mean (SD) Mean (SD)
X5 1631  (489) 1789  (524) 1857  (605)  188.6  (664)  187.0  (624) 1800  (58.6)
INES 96.0 (46.6) 827 (45.2) 72.6 (49.2) 66.0 (46.6) 55.4 (42.9) 76.3 (48.2)
oS 1.2 (3.0 1.6 (4.5) 1.9 (5.3) 1.8 (4.2 1.6 (4.5) 16 4.4)
IREE ] 58.1 (33.3) 63.0 (41.1) 68.0 (44.8) 75.2 (50.0) 67.0 (45.5) 65.9 (43.3)
b E] 109 (1.2) 123 9.7) 11.9 (9.0) 11.8 (10.5) 11.5 9.2) 11.7 9.2)
oS ] 23.7 (23.2) 26.3 (30.3) 233 (32.2) 20.1 (26.3) 185 (24.1) 22.8 (27.9)
RIS 200 (9.5) 18.9 (9.6) 15.2 (8.8) 13.1 (8.6) 10.1 6.7) 16.0 (9.5)
ok ] 58.0 (30.8) 69.5 (40.7) 82.1 (45.1) 82.9 (48.9) 73.2 (42.3) 728 (42.8)
90 BHRE 105.8 (76.6) 1524  (104.3) 1878  (1304) 1843  (120.3) 1492 (1144) 155.6  (114.1)
BREEHR 73.0 (40.3) 848 (50.5) 98.4 (60.7) 95.2 (58.7) 834 (53.5) 87.0 (53.8)
ZOMOEFERE 1593 (61.6) 180.1 (74.4) 189.9 (85.9) 179.0 (84.5) 154.8 (73.3) 1739 (71.5)
EloM | 95 (10.5) 12.6 (135) 14.1 (16.5) 11.6 (14.1) 8.7 (10.9) 115 (13.5)
p Ak ] 49 (5.4) 72 8.3) 8.6 (10.4) 8.1 (10.8) 15 (9.4) 72 .1
ANH 82.6 (36.8) 1024 (43.2) 110.6 (49.5) 98.0 (44.1) 90.3 (43.0) 974 (44.6)
BE 66.0 (31.0) 68.0 (30.9) 53.0 (30.1) 43.1 (26.1) 347 (23.8) 54.9 (31.5)
BRIE 428 (20.0) 41.1 (19.5) 39.7 (202) 355 (20.2) 33.1 (19.1) 390 (20.1)
L 1144  (71.8) 110.1 (84.7) 113.6 (96.6) 111.9 (90.3) 99.0  (89.2) 1105 (86.7)

* 1:NIPPON DATAS80.

* 2:NIPPON DATA90
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%3 ASRMEDEEOARILZTO—LEOREHE (EEBIHT)

3 x %
-3 BRH BRHEEA" —§ERA" BEREEEAY —BIEA"
B *3 p B *3 p B *3 p B #3 p

KIF -0.121 <0001 -0093 <0.001 -0082 <0.001 -0052 <0.001
INEXR 0.063 <0.001 0.003 0.827 0.060 <0.001 0.004 0.799
EEg -0.005 0.725 -0.011 0.456 0.024 0.056 0.010 0.428
(REX -] -0.040 0.005 -0.031 0.035 -0.053 <0.001 -0.059 <0.001
s 0.013 0.365 0.002 0.911 0057 <0.001 0.041 0.001
rE 0.006 0.663 -0.007 0.645 0.028 0.024 0.005 0.699
sHIfE 0.065 <0.001 0.022 0.166 0.083 <0.001 0.028 0.044
=k ] -0.054 <0.001 -0.037 0.013 -0.010 0.437 -0.004 0.752

go™ BN 0.006 0.690 ~0.011 0.477 0.039 0.002 0.005 0.696
BEAHE 0.020 0.155 0.017 0.244 0.040 0.001 0.020 0.127
FODFxR ~0.045 0.002 -0.034 0.029 -0.011 0.382 -0.020 0.142
=0 -0.017 0.242 -0.009 0515 0.012 0.333 0.008 0.514
EE -0.036 0.011 -0.022 0.129 -0.017 0.164 -0.013 0.319
fNE -0.008 0.598 0.031 0.040 -0.014 0.257 -0.001 0.931
o5t =] 0.084 <0.001 0.071 <0.001 0.086 <0.001 0.059 <0.001
ook = 0.063 <0.001 0.040 0.007 0069 <0.001 0.036 0.005
g 0.097 <0.001 0.071  <0.001 0.118  <0.001 0.089 <0.001
ES ] -0062 <0.001 -0.023 0.216 -0.075 <0001 -0.067 <0.001
INES 0.062 <0.001 0.034 0.068 0.045 0.002 0.012 0.451
EEN 0.039 0.021 0.038 0.027 0.024 0.081 0.010 0.498
IREE | -0.060 <0.001 -0.050 0.005 0.003 0.807 -0.003 0.816
bRt 0.023 0.183 0.020 0.249 0.036 0.011 0.025 0.084
Hpig -0.042 0.014 -0.051 0.004 -0.004 0.765 -0.025 0.089
ShpsE 0.035 0.054 0.012 0.533 0.037 0.014 0.007 0.675
=g -0.036 0.038 -0.031 0.088 0.026 0.067 0.025 0.099

90" BE1F 0.017 0.328 0.002 0.931 0057 <0001 0.035 0.025
REAHR 0.030 0.082 0.024 0.188 0.036 0.010 0.005 0.728
ZTDMDEFER -0.053 0.002 ~0.060 0.002 -0.003 0.806 -0.027 0.086
=N 0.007 0.667 0.000 0.997 0.020 0.160 0.004 0.774
RN -0.013 0.457 -0.010 0.550 0.014 0.307 0.009 0.549
ANeE 0.027 0.112 0.049 0.006 0.019 0.185 0.023 0.113
5E ] 0.061 0.001 0.069 <0.001 0061 <0001 0.054 0.001
ook ] 0.024 0.158 0.007 0.706 0.040 0.005 0.017 0.242

ﬂﬁ ] 0. 086 0.001 0.074 <0.001 0. 082 < 0 001 0.051 0.001

;5 HELTE :
*3: #%ﬁw@d%ﬁlﬁ *4: NIPPON DATA80 *5: NIPPON DATA90
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NIPPON DATAS80 {23517 2 RS IHEBUAEEME R L ERFERERMEERE L
—EtomEt

MELSEE i fRE L FREZBFR AR BRI 8%
MEBLHE BRE NETF BEERKFHIEFREAREATHM SEBE
BrgE A%  Tanvir CTn B ERIKFH SR SR AREE MM FRIFER
B AE  EE W EREMRFH S EFREAREAE TN
BrEsEE M B8 ESfERaSR £ ¥ —TFHR2E ik

mELEE B EA BEFSIERRERAY - TUHEFHRE SN

ML EE BN AL MAERFERRIEFH Baz

WEHEE = =z WEERMKFSEFREARRALTM R
WEARE LB 5L HRERRFLEFREAREE LM Hdaz

A. B®Y

ERXERE GEOCERRERF - FERE) 13 1945 FIZhA S, TF CiEE 1 HO
RAEMTbOh TV 5, EERRBFBEEAEIERFEERERERO LR L LT,
OHENZFT 5 00R. MEPEORADRBRBREROE OFBERAFIZE L TZEOBRIR
BB L. SEBOTHAROBRIHCET A2 L2 BHE LT 1960 F 6 104EZ L ICEM
ENTW D, B Th 2 RRBRBEERE 2 RYBH oA — MIFEICF#E IS
NIPPON DATA80 M7 —# L ERFHEAEIZL D BAJCHE SN -EMENET —F 2/
& L7z, 4[BliZ NIPPON DATASO 351} 2 &SLEFHRBURE BRIMER & R AZFAR SEHER
BELO—FHHIT O W THRE LT,

B. Hik-

FEREBEBERFAE CIIN—X 74 VARERICERBRIZ OV TSR EREEIC D
WTOERZBAEICITo 1=, B, A, AIZ-SWTidER 2@ (@) Lk, &H 13 (@)
L, 2 Bi21E (@) Az, @iz 1-2E (B (L. ZEAER~NRY, O 1~5 D 5 ERED
A7) —IZhiF CRIEZk®7, BRERFRETIIHFESORLERELBIAS, H#HE
BOY - FlEEZE L TEASIERSHET 2 Z L LV EGHEERZRDT, BAED
ERETHIRMESEERE BLANEVEND DIV~ L 5 BIIC T T Y —{kL
Teo BHT IV —D ANBUIBREIRBEBALERO 6 Bfg 7 T ) — D ABUZFIEER IR Y
—BXRBH LI L, 2 FHBEO—BMEZRETT 2 7O EAHT kappa $f3(& Spearman
NEHABBESR R 2 kD 7=,

C. "R

Table 1 \ZE80, &, ROBEURAE LT I —(FFQ) & ERRERRE CORLSEIED Y
T — (NNS) D—F AR LT, Table 2 1ZiXB 4R, BAEBIDOEIFIT kappa (%5 &
Spearman ESTAEBHRE 2R LTz, BINCOWTIRBEL L bR RERITTY — 1) L&D
BT 2 Y —(6) TRE—EP VRN FOMPEOAL T T —Crit AR LIl
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SEE—ENEL | ANBHGE LB T 2FERE o7, IT Y —1 & 51TAHK
Wiz 2 FBEBIMEA & U TOFMBIC X 2 — RGO &E XD, BEATIT
kappa fR%T 2ot 0. 239, HB14 0. 224, Spearman JEAZARBERE I A0t 0. 335, i 0.321 T
W b A BRERP 13<0. 0001 THhH-o7z (Table 2), A, WIZDOWTITBINL B L T—
BEHERCOET LTV b DD, A TITEAHT kappa FREHI LA 0. 150, FH% 0. 156,
Spearman JIEAZFEBEAAAS £CE 0. 226, B4 0. 236 TV LA ERER P 13<0. 0001 Th-o
T2 BIZDOUWTIIERTT kappa #2505 2t 0. 188, F4%£ 0. 167, Spearman EAZFHEEREL
iIXZ4ct0. 286, FAE0. 250 TWT LA ERERP130. 0001 Th o7z, VLY 2TBEEITA,
B OW T HEM E L TOFMBIZTH 2 2—EtERN G oz L &% 5,
D. B8R

NIPPON DATA BFRIIZ A Z £E LEERME L, TOBMPEHE N &I X Y KKk
WCENDZ L, BREEHBTATWE I LAREAKRERFETHIB, REFAZICELT
XL D EOEROBBURE DL OFREICRE S i iz ORBIEEZ HVWCORITICIXR
AWBbote, —FERFEREIIHHEIOESR 3 A HFERIC L 2 RXERENEH I .
HHBNT 3 B DR EBRRERNE L RRFHIERENRE LTV A2, 1992 FELLH]
IEEINZRECIIEAOCEREIIEEREIN T RVDORREATHS, HEEED
% - 2 ER L CEAMICRSHET D Z LI L VB O NS HEROZ Y2 RE
T B DI ERERAEMTEEIC LV B LN EAR DR GIETUREE & e 5 2 &3S
TRER— D DFIETH 5, BWI, A, AERIZOVWTBELE bERERYITFTIV—0) L&
DB AT TV —(6) TRE—BENDado 7o, ZFOMFEOH T I Y — it AR i
W STEE—EBNEL ., ANDFE BB T 256 013E0 o7, #7FY—1 L5IEA
R | BRI RIFREH (T kappa £-¥X & Spearman IEAFARERENE Oz, Eo
T2HREEIIER L L TCOFMEIHATRA A2 —EERNEONTZ LB XD, SEBRBEA
EREICEVRRFECRBR IOV THREDRRE > ZRITAN TTFE & OBEIZOWT
OFENRFEEL 2D THHH, ETRENRF—UVIZOVWTULEEERE S TVWAHETH
B, BENRFZ—OHFERITIL ST IIEAHCEEREREOHENIIL2E L /hawn
ThHAHAHLBETELD, ZOFETCOMEERLE/ZTE S,

— 150 —



— 151 —

Table1 NIPPON DATAS0 FFQ vs National Nutritional Survey-A Household-based Food-Weighing Survey

Women Men
NIPPON DATAS0 FFQ Egg NIPPON DATAS0 FFQ Egg

NNS Egg 1 2 3 4 5 | Total | NNS Egg 1 2 3 4 5 Total

1 11 48 22 14 1 96 1 26 96 27 16 2 167

2 37 685 [ 517 | 286 39 | 1564 2 88 677 | 473 259 28 1525

3 14 501 | 657 | 617 73 1862 3 34 428 430 406 45 1343

4 15 286 | 588 | 842 | 170 | 1901 4 18 297 385 558 71 1329

5 2 44 73 145 59 323 5 2 24 33 86 20 165
Total 79 | 1564 | 1857 | 1904 | 342 | 5746 Total 168 | 1522 | 1348 | 1325 | 166 | 4529

- NIPPON DATAS0 FFQ Fish NIPPON DATAS80 FFQ Fish

NNS Fish 1 2 3 4 5 | Total | NNS Fish 1 | 2 3 4 5 Total
1 45 96 55 56 6 258 1 64 150 76 49 11 350

2 131 | 707 | 549 | 388 35 | 1810 2 165 649 | 437 | 276 35 1562

3 78 603 | 610 | 543 57 | 1891 3 92 461 484 361 32 1430

4 28 337 | 632 | 573 61 1631 4 27 284 402 297 43 1053

5 2 26 41 72 18 159 5 3 20 29 69 15 136
Total 284 | 1769 | 1887 | 1632 | 177 | 5749 Total 351 | 1564 | 1428 | 1052 | 136 | 4531

NIPPON DATAS80 FFQ Meat NIPPON DATAS80 FFQ Meat

NNS Meat 1 2 3 4 5 | Total | NNS Meat 1 2 3 4 5 Total

1 13 58 54 34 5 164 1 13 61 44 33 4 155

2 58 438 | 461 | 290 64 | 1311 2 55 392 447 241 36 1171

3 52 495 | 685 | 576 | 125 | 1933 3 62 427 615 411 78 1593

4 23 274 | 623 | 709 | 206 | 1835 4 22 257 | 429 510 116 | 1334

5 0 45 111 { 227 | 123 | 506 5 3 33 62 136 42 276
Total 146 | 1310 | 1934 | 1836 | 523 | 5749 Total 155 | 1170 | 1597 | 1331 | 276 | 4529

FFQ=food frequency questionnaire, NNS=National Nutritional Survey
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RMLE & % AV IR ERR N & OBEICBE Y 5575
mEsEE ML B MABEAEZTHSE-REERT TR

[izCdiz]

NIPPON DATA80 IIEARNRAFEECREZRLAMTER L OBEEZHALMNZTS
HOL LTELOTEERAERRZHITFCERE, LML, BEEBRICOWTIIES 2R
BEEOLZBHAWDLN, TORRERRRAMIECE CWARVWEERN b o7, SFEIE
TRIY LEBERE2RRTID, FRCEEIN-EREEAEERLEET2 L
TAREBERRALERICIEB L. AGTREOBELALNCTEIZILEZBIHE LTWS,
—FEREEFAEIT 1980 FURHE T L OERRRZ 2 ARORMEMVICL > THEL
TWiz, t#HZ L OREL. RETRFLTHEENTVEE, BAZEOBERY XY
BREROBEIY PERICTE2HEEH 5, LrL, BAZLIZETERKELLER
STWED, HEATHRESZERL TV AR ICIIERREREEENEAORTEY
DERELTWRWREBERH D, FICIEEENRNE RV Z ) LIERlEE-= & dh
TWd, ZOXIREZFICEIE 1997 ENLIMEANT L ORETEZFTMHTT 2 Fik
NEREEREIZEAINTVS,

AR TIIEAZ LICAE SN BRBFBEBAEREOKR L., HHF L 0ER
WREBEARMICEH LELafr—  Nr—F¥y M 2ERTRIZ IR TS, LED
EHEND, BT —F L LCERTAEDIIIHE T L 0EHBEAOATELZ IR
BRLTWOIRERSH D, €2 T, FRETRERSRBEWREL L THESLEMLE -
BRI ERERAEP OHE IN-REERE & OBES B3I DFEANICES L,
BEZRFITsZLE LT

[xf& & FHik]
HRBIIEZRERFEBEEFALELZZZ L., ERXEBREER LEFRFETH- L
DLk, BRERBERHALE)LIIOLECHEERA. AR IUCR/IILE, SHRTF &
LT BMI i\, EEXERERE RN BT 1000keal H7z Y DELSBREZ AWz, %
TAOBRBERIAOO/NSWEPSL 4 Ky L,

[REH]

REE IR 9522 £ Tho T, FHDOELEREIL 1000keal H7-Y 6.26g Thotz, 4
Kot 5 EEbEVEELY 409 | 541, 6.54, 9.00 g/1000kcal THo7z, TRILF—
BELEESBRETHHZ LD, BEIICRTHIRLALERR N 5T,

# 2 ITIFESBEBRE A OEMNLESE OBlG2 BENcE L iz, B biERETR
WARESBREODRWHETELE N T, EANEL RHBEEFMLEDCEI IS
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Rot, BHEDIE) NEERRESVVERARR LN, BIESED > bEESLESDEE
ITHESERASWVEERL 2AEARRALNE, THLELRILETH o, ZEOHEN
OCRENRRVMHEAA R LN,

RICESTEREL AOEKRE OBEZBRNTHZILICLD, BlLELES L OBEXSAD
HEORBRTHHFEEMHEIC OV THRE L, KRB IIAT LBV ARBEN/DNEWVETILE
SERENDRNE ZA1IIA L, ENERORLEWEN 3 SO 1 2HDE, ARBRHE
BRPR, BLOAOHFENKOHIE TIIHRICEFBROZR LD RVENI 0%ELLY
> L BESBREOZWVEEITI 600 1IZIBE o, Ulkhb, HA/BERE ADBRER
BERBENTRINE, EoEIE ADRE L OFEILX, BLEXSDOEI LY RVVERA
BRI,

RICHESEREX SR EME S OEES2 R 5700, BEERDRETOLOE2DFE B4
BliRE Liz. TORRFE AL bICTELTEDENDRWVIZEFEHITELS | EaBERENRS
WELERLEWERRR N, BiCbo L bESEREDOS VB TIIM ORI B L
T 2EmUEEHIE N o T2, R MEIINEHLE CI3ESS & OBEENBARICR T,
BAR G- & HEWVETIIEHMLES, BT 138.6mmHg, ZHETit 129.6 mmHg T
HomDIIH LT, EHBBREANLERZITONTHEREL RBEANR O, BE
IEBHEDIES BPARICA OGN, L L, IHRBME CiiBRRREEIIR b ieh o Tz,
REABEOCARRIZIZE A PEENR LR - T,

[Z£]

=L ORMEFBREL, BADR—RATA VHAERRL LTEATE 30E1E2RET
BFEEE LTEAOMEE & i#EICEES N RERAERENOELN X LE—d
20 DESBRE L OBEELRN Lz, ZO/RR. Bl bitELEDHERRE L INE
M EIRERERREARLEENRRLOND Z EBALNTRS T,

NIPPON DATASO i ERBWINE BRI 2LRTOEMExE E LTEY . ZRREEF
S, BrDNRATABADIS Wakr— e LTRESEHRBREEMTR EOBEIZOW
THRxDRRZHETTER, LrL, BEBEOREL LTRIIKGELREERE DS D
BCHHRBRBTE o, FRETREARIITON-EREERETEROME L R
B35 L TRECETIEROREN 2EMBHETX 3,

—FERIEAETIHFE L ORENE CTCHVEAI DT —4 L LTHWA 5
BRISHAZERLU TR LERDZ, FRETIIESLEERERR L EXRRERRE
K52 LT, TOERELBRAICOVTRHZRAEHOTH S, ZORBRBEADKE
NEL L TOERECEEL LTIRTHLEZONZ M, EHAOF TOTBIE 2R
BITIIHHRIEREN DD EBRRENTELEVLD,

Atgakr—hTF—F L LTOBTEZITHOBITIE. 25 LA LRALEZR LIRS
EElLneErbhvi,
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[

EERE L #HFEVORERRIO b LOELSERE L OBELRFLEL 25,

FB&iZ

BEREOXSRIAE LTHAWD ZLBRAETH S Z LBRENT,

£1 IRILFT—RERDIEDERE 5 DX R EE S EEE (¢/1000kcal)

Hb b FEIEARY bk, EREOKSMEL L TER+272 TRER S 5 28,

ESERIES &5t
1 2 3 4
2375 2376 2390 2381 9522
h‘gmzi 4.09 =+0.63 541 +0.32 6.54 +0.36 9.00 +1.95 6.26 =+2.09
#2 EHSERERSANOEBENTEEOIAS .
ESEIIR S &5t
1 2 3 4
BiE 1030 1048 1087 1025 4190
EE 28.7% 27.1% 24.2% 20.0% 1287
BYE 23.3% 27.0% 28.1% 21.6% 782
th &5 5E 22.7% 24.5% 24.8% 27.9% 954
EiE 22.4% 21.8% 27.3% 28.5% 1167
i 1030 1048 1087 1025 4190
EE 27.3% 26.6% 24.8% 21.3% 2229
BF 23.6% 26.1% 24.8% 25.5% 880
ch & 25.1% 22.9% 23.2% 28.9% 1032
BiE 22.6% 22.7% 24.6% 30.1% 1191
F3. ENERBLEAORIREORE -
ESERIE S &5t
1 2 3 4
NOFREN 16.6% 19.2% 27.9% 36.3% 2535
PO 24.2% 25.4% 23.8% 26.6% 2554
PHK 30.5% 28.5% 23.4% 17.6% 2291
X 29.8% 27.5% 25.2% 17.6% 2142
£4 BELERESROER, R ANE, /MNUEFESLUOREBABEE GERAZEOH)
mﬁa#ﬁmIZﬁ &t
1 2 3 4
B
F i 47.30 +1243 4797 +1247 4873 +1280 51.07 +13.24 4874 +12.81
UNiERAME 133.66 +19.09 13478 +18.88 136.91 +19.72 139.43 +20.28 136.16 =+19.60
ViBEERME 8200 +1199 8206 +11.95 8289 +11.95 8352 +11.76 82.61 +11.92
RER 10.3% 11.4% 11.2% 10.7% 10.9%
tE
fF iR 4758 +12.97 4769 +1274 4843 +1243 5143 +1290 4875 +12.85
INFERAMIE 120.96 +19.43 130.16 +19.99 130.55 +19.02 13278 +19.20 130.84 +19.45
VisRHAMFE 77.77 +£11.43 7809 +11.21 7812 +10.80 79.33 +10.99 78.31 =+11.13
RER 10.6% 8.9% 7.7% 10.5% 9.5%
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=34

TOMDHHE 2029 99.2 (405) 1384 89.0 (34.9) 386 844 (32.7) 352 823 (34.6) 74 83.3 (31.7)
FELEPI 2029 763 (328) 1384 754 (31.8) 386 747 (30.5) as2 741 (316) 374 75.9 (35.9)
Al 2020 477 (232) 1384 458 (21.9) 386 484 (25.6) 352 455 (239) 34 448 (22.1)
HR AR 2029 222 (178) 1384 211 (15.9) 386 21.8 (18.0) as2 214 (179) 314 220 (182)
CE 2029 285 (15.7) 1384 321 (161 386 322 (16.8) 352 350 (187) 374 318 (17.2)
TAIEKELES 2029 15.1 (2.1) 1384 15.1 (2.1) 386 151 (2.3) 352 15.1 (2.3) 374 15.1 (21)
PRRAEmE S 2029 208 (54) 1384 224 (5.6) 3886 223 (54) 352 232 (5.1) 374 225 (8.1)
Bk{EDERES 2029 61.3 (6.1) 1384 59.9 (6.3 386 50.8 (6.4 352 58.1 (6.2) 374 50.8 (6.5)
A9 L 2028 2597 (62.8) 1384  259.1 (64.0) a6 2580 (69.6) 352 2527 (721) 374 2609 (70.8)
& 2029 65 (1.2) 1384 64 (1.2 386 63 (1.2) 352 62 (1.1) 374 63 (1.2)
w5 2029 6.7 (2.3) 1384 6.0 (1.8) 386 57 (1.7) 352 5.6 (2.0) 374 5.6 (1.9)
BEBSYLY

; . ) . . 421 35.7 (26.7
TOMDER 2803 99.1 (40.3) 1566 88.2 (88.6) 493 86.3 (34.0) 441 825 (33.5) 421 82.8 (39.6)
i 2803 773 (33.7) 1566 75.2 (75.3) 493 713 (32.8) 441 755 (31.6) 421 76.8 (37.6)
RE 2803 477 (235) 1566 455 (45.6) 493 443 (21.7) a1 436 (22.1) 421 43.1 (228)
HiEAS 2803 223 (181) 1566 214 (212) 493 195 (14.9) an 203 (165) 421 209 (172)
mE 2803 290 (17.3) 1566  32.2 (32.1) 493 342 (17.0) a1 338 (174) 421 32.3 (18.0)
=AIEKEREAE 2003 152 (2.1) 1566 15.1 (15.1) 493 15.1 (2.1) 4 151 (1.9) 421 150 (2.1)
efts vk e 2803 209 (54) 1566 22.6 (22.5) 433 233 (5.6) 441 233 (5.9) 421 231 (58)
BRAEYHERFA 2802 614 (6.2) 1566 59.9 (59.9) 493 59.5 (6.3) 441 594 (6.5 421 59.8 (6.3)
) I 2803 2627 (64.6) 1566  262.6 (260.8) 493  264.5 (65.9) 441 2634 (67.6) 421 267.1 (72.7)
s 2803 66 (1.3) 1566 64 (6.4 493 63 (1.1) a0 63 (1.1) 421 63 (12)
85 2803 87 (22) 1566 6.0 (6.0) 493 57 (1.7 441 55 (1.6) 421 54 (1.7)

e

Db DEFZE 4832 992 (40.3) 2950 88.6 (347 879 855 (334) 793 824 (34.0) 795 83.0 (38.2)
TRDR 4832 769 (337) 2950 75.3 (31.4) 879 76.2 (31.8) 793 748 (31.6) 795 764 (36.8)
AM 4832 477 (235) 2950  45.6 (21.6) 879 452 (23.5) 793 444 (229) 795 439 (225
HRASN 4832 222 (181) 2950 21.2 (16.1) 878 205 (16.4) 793 208 (17.2) 795 214 (17.D
o 4832 288 (17.3) 2850 321 (16.7) 879 33.3 (16.9) 793 343 (180) 795 320 (17.6)
AEGEDRES 4832 151 (2.1) 2950 151 (2.1) 879 15.1 (2.2) 793 151 (2.1) 795 151 (2.1)
1=ty 3% e 4832 209 (54) 2950 225 (5.6) 879 229 (5.5) 793 233 (5.6) 795 228 (8.0)
RALHERTE 4832 613 (6.2) 2050 59.9 (6.3) 879 596 (64) 793 593 (6.4) 795 50.8 (6.4)
) 7P IN 4832 2614 (64.6) 2950 2609 (64.2) 879 2616 (67.6) 793 2587 (698) 795 2642 (71.8)
32 4832 6.6 (1.3) 2050 64 (1.2) 879 63 (1.2 793 63 (1.1) 795 63 (1.2
ma 4832 6.7 (2.2) 2050 60 (1.8) 879 57 (1. 793 55 (1.8) 795 55 (18
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FOhDOBFR 1895 289 (405) 1971 88.9 (35.7) 403 83.0 (32.8) 210 82.1 (31.8) 49 80.8 (32.3)
3L 1895 78.2 (333) 197 74.9 (31.8) 403 72.1 (29.2) 210 69.9 (345 49 62.6 (29.8)
1895 474 (239) 197 455 (21.7) 403 479 (23.3) 210 47.7 (25.2) 49 51.6 (25.1)
nHRAS 1895 219 (182) 1971 21.3 (162) 403 220 (17.0) 210 221 (200) 49 26.2 (184)
1895 281 (154)  19M 323 (16.7) 403 23.7 (18.6) 210 326 (19.3) 49 31.6 (17.9)
T=AIRKIEREE 1895 15.1 (2.1) 1971 15.1 (2.0) 403 15.2 (2.1) 210 15.1 (2.6) 49 15.0 (2.4)

BN A 1895 21.3 (54) 1971 220 (5.6) 403 225 (5.8) 210 21.6 (5.9) 49 20.3 (6.9)
BAEHERAE 1895 61.0 (B.1) 1971 60.2 (6.9) 403 508 (6.9) 210 60.0 (7.0) 48 610 (1.7)
P2l Rr I 1895 2634 (638) 1971  258.2 (85.0) 403 2511 (86.3) 210 2438 (0.1 43 2418 (69.8)
&5 1895 66 (12) 197 63 (1.2) 403 8.2 (1.2) 210 62 (1.3 49 60 (1.0)
ua 1895 68 (23) 1971 59 (1.9 403 56 (1.7 210 55 (2.0) 49 5.6 (1.8)

(&tE)
2815 Al1~2%
Y D _ b .

BRES 1807 . ) . 321 272 (18. R .
FDhOERR 1907 1008 (41.4) 2804 90.2 (89.7) 617 83.4 (33.6) 321 838 (36.7) b2 834 (33.1)
FRBE 1907 793 (344) 2804 76.2 (75.6) 617 73.1 (31.9) az21 722 (337) 77 700 (32.9)
-t 1 1807 473 (235) 2804 458 (45.7) 617 457 (22.0) 321 445 (22.0) 77 45.7 (26.0)
HitAN 1907 219 (17.7) 2804 214 (21.3) 617 214 (16.4) 321 21.1 (16.6) 77 210 (192)
5 1807 278 (174) 2804 320 (32.1) 617 345 (17.68) 321 332 (21.1) 77 298 (202)
AEKEDRNE 1907 152 (2.1) 2804 15.1 (15.1) 617 151 (1.9) 1 151 (2.2) 77 150 (26)
BUERNE 1807 21.2 (5.5) 2804 222 (221) 817 229 (5.6) 321 22.3 (6.6) 7 214 (5.8)
EALDEDRRA 1907 612 (6.2) 2804 60.3 (60.3) 517 59.6 (6.1) 321 602 (1.5) 77 61.0 (6.3)
AL 1907 2689 (674) 2804 2623 (2608) 617 2557 (63.9) 321 2558 (70.9) 77 2446 (86.9)
&5 1907 6.7 (1.3) 2804 64 (64) 617 62 (1.1) 3 63 (1.2) 77 62 (14)
ey 1907 6.9 (2.2) 2804 6.0 (6.0) 517 5.6 (2.0) 321 57 (1.8) 77 5.6 (1.8)

FOMDHR 3802 999 (414) 4775 897 (360) 1020 833 (333) 531 831 (371) 126 024 (33.1)

HRBRE 3802 787 (344) 4715 75.6 (32.1) 1020 72.7 (30.9) 531 71.2 (34.0) 126 67.1 (31.8)
ot 3802 472 (235) 4775 45.7 (22.0) 1020 48.6 (22.6) 531 458 (23.4) 126 48.0 (25.7)
HitRE as02 21.9 (17.7) 4775 21.3 (18.7) 1020 217 (18.7) 531 21.5 (18.0) 126 23.0 (19.0)
B 3802 279 (174) 4775 321 (164) 1020 34.2 (18.0) 531 330 (204) 126 305 (18.3)

=AEGEREE 3802 151 (2.1) 4775 15.1 (2.0) 1020 15.2 (2.0) 531 15.1 (2.3) 126 150 (25

IERAEEE N & 3802 213 (6.8) 4775 221 (5.6) 1020 227 (5.6) 531 220 (8.4) 126 21.0 (6.3)
BEAEHERNSES 3802 61.1 (62) 4775 60.3 (6.2) 1020 58.7 (6.2) 531 60.1 (7.3) 126 61.0 (6.8)
hiLso L 3802 2662 (674) 4775 2606 (64.2) 1020 2539 (65.) 531 2509 (704) 126 2435 (61.7)

ago2 67 (1.3) 4775 64 (1.2 1020 62 (1.2 531 62 (1.2 126 61 (12
opa 3802 68 (22 4775 5.0 (1.9) 1020 5.6 (1.9) 531 5.6 (1.9) 126 5.6 (1.8)
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TRER (20.9) 0 (21,
ZOHOBRR 380 07.1 (37.9) 1781 96.8 (39.6) 1521 917 (35.8) 1262  97.2 (45.1) 168 103.8 (51.9)
FUBR aso 75.8 (32.8) 1781 765 (33.7) 1521 745 (31.4) 1262 779 (36.8) 168 800 (36.1)
AN 380 60.5 (25.7) 1781 51.3 (23.4) 1521 442 (208) 1262 428 (21.9) 168 44.6 (30.4)
FhRAK 390 309 (22.4) 1781 242 (18.0) 1521 205 (15.8) 1262 19.0 (16.1) 168 223 (21.0)
390 245 (13.5) 1781 215 (16.4) 1521 281 (153) 1262 27.7 (17.4) 160 26.9 (12.9)
AR A 390 158 (22) 1781 153 (20) 1521 148 (20) 1262 148 (2.2) 168 148 (24)
FREHIRERI A g0 209 (5.9) 1781 20.7 (5.5) 1521 20.7 (5.1) 1262 202 (5.9) 168 19.7 (5.0)
Bkt DN & %0 60.2 (6.9) 1781 61.3 (6.1) 1521 62.0 (5.7) 1262 62.6 (6.1) 168 629 (6.8)
DA 390 2594 (60.8) 1781 2647 (66.1) 1521 2611 (66.5) 1262 2627 (67.4) 168 254.1 (67.5)
&%a as0 67 (1.2 1781 66 (1.2) 1521 64 (1.2 1262 65 (1.3) 160 65 (1.4)
s 390 7.1 _(2.4) 1781 6.7 (2.2 1521 6.3 (20) 1262 6.6 _(2.4) 168 69 (3.0)

242 325 (23.3) 8 (19, 03 221 144 )
EDHDER 242 976 (37.9) 1540 88.7 (93.1) 1781 868.7 (34.8) 1417 884 (35.6) 144 89.1 (37.4)
iy i ags 242 81.0 (33.0) 1540 76.1 (76.9) 1781 75.4 (30.6) 1417 755 (31.8) 144 78.9 (36.8)

a8 242 50.7 (25.7) 1540 50.0 (50.7) 1781 427 (203) 1417 410 (214 144 376 (21.9)
FRAE 242 204 (20.9) 1540 235 (23.9) 1781 197 (148) 1417 189 (15.6) 144 176 (14.3)
T 242 31.9 (18.7) 1540 33.9 (30.5) 1781 343 (157) 1417 343 (17.9) 144 37.1 (21.8)
AIKERT A 242 163 27 1540 156 (15.4) 1781 15.0 (1.8) 1417 148 (2.1) 144 146 (2.2)
[ ivig 2 308 242 219 (55) 1540 23.1 (21.8) 1781 234 (5.3 1417 23.1 (5.9) 144 231 (6.1)
BREHEDNE 242 59.0 (6.7) 1540 58.7 (60.1) 1781 59.3 (5.9) 1417 507 (6.3) 144 50.7 (6.7)
HNoh 242 2724 (77.6) 1540  265.3 (265.0) 1781 2594 (60.0) 1417  254.4 (65.6) 144 250.2 (71.8)
&%a 242 6.8 (1.2) 1540 6.5 (6.5) 1781 6.3 (1.1) 1417 6.2 (1.2 144 6.2 (1.2)
H#a 242 6.4 (2.1) 1540 5.9 (6.4) 1781 5.8 (1.7) 1417 5.7 (1.8) 144 5.6 (1.8)

WRETR 112 290 (22.7) . . 1734 . y
EFDHDBR 112 93.6 (34.8) 1121 92,7 (37.9) 1712 95.3 (38.1) 1734 97.3 (43.5) 449 99.1 (43.2)
FREGR 112 76.0 (27.4) 1121 749 (32.2) 1712 76.1 (31.6) 1734 769 (36.6) 449 78.2 (36.2)
AN 112 49.2 (21.4) 1121 465 (21.4) 1712 464 (226) 1734 485 (24.1) 443 50.7 (26.3)
FRANE 112 23.3 (17.4) 1121 20.7 (16.5) 1712 217 (17.6) 1734 231 (187) 449 248 (19.9)
112 33.0 (14.4) 1121 31.3 (15.1) 1712 290 (165) 1734 248 (16.1) 449 21.2 (15.2)
rAIEDRS 112 154 (2.1) 1121 15.1 (20) 1712 15.0 (21) 1734 15.1 (22) 449 151 (22)
[t doeim 112 240 (55) 121 22.1 (5.8) 1712 209 (5.0) 1734 185 (5.2 449 188 (5.0)
BoKiemiEmE s 112 57.3 (6.9) 121 60.2 (6.2 1712 61.6 (5.8) 1734 62.9 (6.0) 449 63.7 (58)
AN L 112 266.8 (59.5) n21 2619 (62.3) 1712 2610 (655) 1734 2628 (69.5) 449  266.6 (67.0)
& 112 66 (1.2 n21 64 (1.1) 1712 65 (1.2) 1734 6.6 (1.3) 449 6.7 (1.4)
By 112 6.6 (2.4) 121 6.4 (20 1712 64 (2.1 1734 6.8 (2.4) 449 7.1 (28)

Hl<1~2[E

8 (SD A¥ A
190 344 (19.8) = 1353 1811 l . 346 .
FORBOBR 190 83.1 (30.9) 1353 88.3 (80.3) 1811 89.6 (33.9) 1431 89.0 (38.8) 346 93.4 (34.6)
FHHR 190 72.9 (21.8) 1353 77.0 (76.1) 1811 76.3 (30.0) 1431 74.3 (34.6) 348 79.8 (32.9)
b1 | 190 40.6 (20.9) 1353 429 (44.5) 1811 448 (21.0) 1431 470 (24.8) 346 50.2 (24.8)
RS 190 17.8 (13.9) 1353 18.1 (19.8) 1811 20.6 (15.7) 1431 229 (18.5) 346 247 (18.4)
NS . 190 434 (20.5) 1353 384 (35.2) 1811 34.2 (15.5) 1431 30.6 (18.1) 346 27.0 (17.4)
FAIEURDR A 190 15.1 (2.2) 1353 152 (15.2) 1811 15.1 (1.8) 1431 15.1 (23) 346 154 (2.3)
IBEHRDEA 190 26.1 (5.8) 1353 247 (23.5) 1811 23.2 (5.3) 1431 21.7 (55) 346 206 (5.7)
BokitiEDES 190 55.9 (6.5) 1353 57.6 (58.8) 1011 59.3 (5.8) 1431 605 (6.4) 346 61.4 (6.5)
AL 180 262.7 (69.1) 1353 2653 (2638) 1811  258.7 (59.9) 1431 2549 (67.9) 346 2680 (71.2)
55 190 6.9 (1.2) 1353 6.4 (6.4) 1811 83 (1L.1) 1431 64 (1.2) 346 6.7 (1.4
a5 190 54 (1.5) 1353 5.7 (6.0) 1811 59 (1.1 1431 6.0 (20) 346 6.1 (22)
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Hizi~2[
R SD

BRETR 2794 3 (8. 1280 8 (10, )

FOMOER 2794 1017 (42.6) 1209 90.8 (34.7) 364 86.8 (35.2) 325 825 (37.8) 343 87.2 (40.8)
R 2794 77.1 (34.4) 1299 749 (31.0) 364 76.1 (32.7) 325 729 (34.0) 343 784 (39.8)
AN 2704 48.2 (24.0) 1299 470 (21.3) 364 42.7 (27) 325 46.2 (23.8) 343 46.1 (22.5)
FRAS 2794 225 (18.7) 1299 21.8 (16.3) 364 225 (17.4) 325 212 (189) 343 226 (18.3)
B9 2794 26.6 (16.8) 1290 28.2 (15.0) 364 279 (144) a5 304 (163) 343 288 (12.2)
f=AIEEDRE & 2784 15.1 (2.1) 1299 15.0 (2.0) 364 15.1 (2.2) 325 15.0 (2.0) 343 15.1 (2.1)
AREA TR & 2794 201 (5.3) 1299 21.0 (5.6) 364 208 (4.9) 325 21.7 (54) 343 216 (5.7
Bok{bEmE S 2794 62.2 (6.0) 1200 615 (6.3) 3684 61.6 (5.9) 325 60.9 (6.3) 343 61.1 (8.4)
IS L 2794 2614 (65.7) 1299 2643 (64.7) 364 2659 (704) 325 2559 (704) 343 266.0 (67.0)
&5 2794 6.6 (1.3) 1299 64 (1.2) 364 64 (1.2) 325 63 (1.2) 343 6.4 (1.9)
ny 2794 2.0 (2.4 1298 6.3 (20) 364 6.1 (1.9 325 58 (21) 343 5.9 (20)

33

FOROBR

2038 95.6 (36.8) 1651 86.8 (98.6) 515 84.5 (32.1) 452 79.8 (35.7)
HRER 2038 76.6 (31.9) 1651 75.6 (15.3) 515 76.2 (31.2) 468 76.3 (29.8) 452 748 (34.3)
Al 2038 47.0 (225) 1651 446 (45.6) 515 435 (23.9) 468 432 (222) 452 422 (223
miAME 2038 219 (17.0) 1651 208 (21.2) 515 18.1 (15.5) 468 205 (15.9) 452 205 (17.1)
51 2038 31.8 (16.0) 1651 35.2 (32.1) 515 371 (17.5) 468 371 (18.6) 452 345 (17.6)
f=AIECERE & 2038 15.3 (2.0) 1651 181 (15.1) 515 15.1 (2.2) 468 151 (21) 452 150 (2.1)
RN E 2038 218 (54) 1651 23.7 (22.5) 515 24.3 (5.5) 468 244 (54) 452 238 (59)
BEX{LHBERRA 2038 60.2 (6.2) 1651 58.7 (59.9) 515 58.2 (6.3) 468 50.2 (6.2) 452 58.8 (6.2)
AN L 2038 2614 (61.4) 1651 2583 (2609) 515  258.6 (65.5) 468 260.6 (69.4) 452 2628 (75.3)
) 2038 65 (1.2) 1651 6.3 (6.4) 515 6.2 (1.1) 468 6.3 (1.1) 452 6.2 (1.2)
B 2038 6.3 (1.8) 1651 5.7 (6.0) 515 55 (1.5 468 5.3 (1.6) 452 53 (1.7
- RTINS AR 3 iR & sy IN~=}::
BEH2HLLE & ; A1 ~2%% BERAELN
W?‘A#m ASL "‘%_(% A ¥ (SD) S0
53 2321 274 (19.5) 2181 276 (19.3 a7l 215 (23.8) 199 250 (17.4 56 245 (336
EOHBOTR 2321 1021 (43.3) 2181 92.1 (37.4) an 86.4 (34.4) 109 81.6 (35.8) 56 84.2 (35.5)
FREx 2321 78.5 (35.4) 2181 755 (32.7) an 73.6 (30.9) 199 67.4 (30.0) 56 §6.2 (30.8)
A4 2321 48.5 (24.9) 2181 46.6 (21.4) mn 48.3 (23.5) 189 452 (19.7) 56 51.1 (25.0)
it fasl 2321 22.8 (19.1) 2181 21.8 (16.8) n 230 (18.5) 199 19.1 (15.2) 56 24.7 (19.0)
BE 2321 256 (16.7) 2181 288 (155) n 30.3 (16.6) 199 285 (15.3) 56 26.8 (17.2)
A IEGEDRE S 2321 15.1 (2.2) 2181 150 (2.0) an 15.1 (2.0) 199 147 (1.8) 58 15.2 (2.1)
ESER iR & 2321 205 (5.4) 2181 206 (54) n 21.0 (5.4) 198 205 (54) 56 185 (6.0)
Bk iRmE & 2321 61.8 (6.2) 2101 61.8 (6.1 371 61.6 (5.9 109 62.2 (5.9) 56 62.2 (6.5)
AN : 2321 2670 (675 2181  260.7 (64.7) 3711 2535 (60.9) 199 2499 (74.2) 56 2414 (54.0)
3 2321 6.7 (1.3) 2181 64 (1.2) n 63 (1.2) 199 63 (1.3) 56 6.2 (1.9)
x5y 2321 2.1 (24 2181 6.2 (2.0) 371 5.9 (2.0) 180 59 (2.3) 56 5.8 (2.0

" 2584

332 265

FDHDBR 1481 96.4 (36.8) 2594 87.6 (89.7) 649 81.4 (32.5) 332 84.0 (37.9) 70 808 (31.2)
GRER 1481 79.1 (31.2) 2504 75.7 (75.6) 849 72.1 (30.9) 132 73.6 (36.1) 70 67.9 (32.8)
AN 1481 45.1 (215) 2594 448 (45.7) 649 456 (22.0) 332 46.1 (25.3) 70 455 (26.2)
FHAEm 1481 20.6 (15.7) 2594 210 (21.3) 649 20.9 (15.5) 332 228 (19.1) 70 21.7 (18.9)
BiE 1481 316 (15.3) 2504 349 (32.1) 649 365 (18.4) 332 35.7 (22.5) 70 335 (204
1= AEGEDE S 1481 152 (2.0) 2594 15.1 (15.1) 649 15.2 (2.0) 332 153 (25) 70 14.8 (2.8
IR EnE S 1481 225 (54) 2594 234 (22.1) 649 237 (5.5 332 230 (6.7) -70 22.1 (6.3)
BAEMBERE S 1481 60.0 (6.0) 2594 590 (60.3) 649 586 (6.1) 332 589 (7.8) 70 60.0 (7.0)
b P I N 1481 264.8 (62.5) 2594 2605 (260.6) 649  254.1 (8B.Y) 332 2515 (68.1) 70 2452 (77.9)
% 1401 6.6 (1.2) 2584 6.3 (6.4) 649 6.2 (1.1) 332 6.2 (1.2) 70 6.1 (1.2)
%5 1481 6.4 (1.9) 2594 5.7 (6.0) 649 5.5 (1.8) 332 55 (1.1 10 5.4 (1.5
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HAE: & S5

MEREE P RE TE R FREFFBFEREERALFR BdR
mERERE LS 5N HEER RSB FREARGEEZRM 22
BraisiRE R S EfEResR v 7 —THREH Bk
mRBHE P BERENKATRE R AREATM Bi#
mEsEE B EA BERIERRHGES - THEFHRE #
BusieE BES &4 HEENR S E AR AREEZEMN #am

BF3et# /1%  Robert D.Abbott /S—T =7 KZEEZE s
reesEE ML B FMEREANEETHESE—REEST TR

XCHIZ

B b OBREIIMAREFETH I, TRLEHENLZNZ L HLERET, #FETH
SN LUTARETE EH=BFREQLDEER MR 1L Ths, HANEETIDXARA
DERFOFRIIMNTHY ., ML GHEFRPIERT5DIIMTIHEARAANDAEEEE, LI
BARIIEREOMRNBH HOTIIRVNENWI A THD, BRYEBEUCE L TiHE~ /&R
FCHERENE O EMTEIZRYBRINE L, RE Y — OFSICELE-N
THRTW3BI[1, 2],

STEHRO—REEFIND AR TH DY, STFIEIMERD 72 < . NEFflshiER
B HENE L, BRI T S IEHBEROBESEERIZLETDORN &
BDUFEECHLBR V2V —RTHH 2 LEHRIN TV EN, REERENRSVORHT
NHBRETHD, ARRNY—VIETIEERRIID WD, SERNEIToT,

ik

NIPPON DATAS0 BFZEDT —F_X—R%EHWTAARR/ Y — LHIEL, FEEHBETICD
WCHRER L7z, 1980 fEICEMEATH Lz 2E 300 »FRZH\WT 30 FLLEDE L vxH L
L TRE 2TV, REXRRE. 55 ERE L MREFEREEZ{T o/, ZT0O% 194/
BEF LTz, BRI T CIONEE, OFEZEDBEDH D3I L5t 9, 086 5

(5 4,018, %5, 068) 1T DVNTHRAT Lz, SEATHFFEA b/ RUCIE A HIRROIEE 2N %
T, ROEHIERZBEARR 2T OL IR IERERZRE LR : JHER=2 {8/E.
AEm=1 [E/2 B, AERS2 B8, BER=1 B/H, RO 2ET. BEERo
M, BEEED 7THB, Lizdio TERBEAREIZOWTEA AZ0~T DR a7 25X
Tro EHIZA AT L D BHOMBABRNIZTELNX DICIFETHT I R a7 0-2 #,
Aa7 3R, RaT 4-TH, SFHORFETE, FERBIBETERIZOVT Cox AN — K=E
TNVERWCEEEMT LI,
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7S
FRIZIZARBRR2TIZE Y H T2 3 HIECROITER 277, 19 £ OBHRARHIC
KASEICAS 1, 823, LML FEAS 654, AMEEFTFEAS 299, (LMFAEZENSFE 131, FBIEAS 511 oo T-,
2 a7 HBEVEHE CRTET, LMETE, RAERFEAEEICHD L, BIE L LIGEEE &
T3 aEmICH -7,
ER
SEORERNLESERABEIC2 LRV HER LR B ARITHRILLE, LEFE,
2RISR HRIC 20%LL EIE T S ¥ 2 Z LA L7, BARRR a7 2ERT 54 DE
FOIDHIDIFELRRETETZ L0 LEX, ZOREIRER a7 L /h&hol,
BEROEMEZINE COMFRBRESEITT B0, 20 LT P RYETEHIHRE L= [3,
4], BRERO— OEMERL B 1 B ERBEM CRECEZET IR Z LI TENTH
otz, EHOEREIIDR<., BEEFELERTER, B EMIIEHAIBAEED
—EETH D70, EWEIR L MOREICAERARESR, FlZITREROERE HEHAIT
BELTWABIIRONEBELIFRTAONZYTHAH, bivhiuIBica i s 8
HIZAERBDOTIIELS, FIZIZARE L PHIFER L Vo RIT R F— L LTANS,
AL R M NNT — OV TOEEHZRE L= ¢ E X 5,

B35 30
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RAa7F 0-2 Aa7y 3 RAa7F 4-7 Hm P

AE 46, 790 53, 772 56, 495
BT (3+=1,823) 556 634 633

FEin - 4% 1R 1 0.92 (0.83-1.04) 0.78 (0.70-0.88) <0.0001

ZEETRE IR

EFN 1 1 0.93 (0.83-1.04) 0.78 (0.69-0.87) <0.0001

EFI 2 1 0.92 (0.83-1.04) 0.78 (0.70-0.88)  <0.0001
DMEFE (IEH=654) 200 220 234

Fim - EAE IR 1 0.90 (0.75-1.09) 0.80 (0.66-0.96)  0.017

ZEEFE HR

EFFNV 1 0.91 (0.75-1.10) 0.79 (0. 65-0.95) 0.014

EFI 2 1 0.91 (0.75-1.10) 0.80 (0.66-0.97)  0.022
f 2= FE (/NEF=299) 92 107 100

- R R 1 0.95 (0.72-1.26) 0.74 (0.56-0.99)  0.035

ZEBFE R

EFN1 1 0.96 (0.73-1.27) 0.74 (0.56-0.98)  0.031

52 1 0.96 (0.72-1.27) 0.75 (0.56-0.99)  0.038
LEFEEZESE (INEH=131) 40 42 49

£l - YRR IR 1 0.83 (0.55-1.26) 0.85 (0.55-1.31)  0.39

ZEEFE IR

EFNL 1 1 0.86 (0.56-1.33) 0.82 (0.54-1.25) 0.37

ETI) 2 1 0.85 (0.55-1.32) 0.84 (0.55-1.27) 0. 42
EFE (7NEt=551) 166 190 195

- HEFE R 1 0.86 (0.70-1.05) 0.94 (0.77-1.16) 0.14

ZEEFRE IR

=51 1 0.85 (0.69-1.05) 0.95 (0.77-1.17) 0.12

EFIV 2 1 0.95 (0.77-1.17) 0.95 (0.77-1.17) 0.13
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BMI=body mass index.
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ABSTRACT
Few studies have examined the association between Japanese diet and mortality outcomes.
We analyzed the relationship between a healthy Japanese diet and all-cause-and cause-specific mortality using the
database from NIPPON DATAS80. At bascline in 1980, data were collected on study participants aged = 30 years
from randomly selected areas in Japan. We defined a measure of a healthy reduced salt Japanese diet based on 7
components from food-frequency questionnaire. The total score ranged from 0 to 7, with 0 being least healthy and 7
being most healthy. Participants were divided into approximate tertiles of dietary scores (0-2, 3 and 4-7 scores). After
excluding participants with co-morbidities, we followed 9,086 participants (44% men) for 19 years. There were 1823
all-cause and 654 cardiovascular deaths during the follow-up. With the dietary score group 0-2 serving as a reference,
the Cox multivariate adjusted hazard ratios for groups with score 3 and scores 4-7 for all-cause mortality were 0.92
(95% confidence intervals: 0.83-1.04) and 0.78 (0.70-0.88) (trend P<0.0001), and 0.91 (0.75-1.10) and0.80
(0.66-0.97) for cardiovascular mortality (trend P=0.022) . Adherence to a healthy reduced salt Japanese diet was
associated with an approximate 20% lower rate of all-cause and cardiovascular mortality.
Introduction

Recent interest in dietary patterns has spawned several studies of the associations between dietary patterns and
longevity '?,  Japanese cuisine is based on combining staple foods, typically rice or noodles, with a soup, and side
dishes made from fish, meat, vegetable, tofu and the like, designed to add flavor to the staple food. These are
typically flavored with dashi stock, made with katsuobushi (dried skipjack tuna flakes), miso, and soy sauce and are
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usually low in fat and high in salt. Since Japan is an island nation, people eat much seafood. Meat-eating has been
relatively rare. The beneficial aspects of the traditional Japanese diet have been attributed to its low intake of
saturated fatty acids and a high intake of polyunsaturated fatty acids, especially from fish. Long-term benefits include
lower mortality from coronarjl heart disease and from some cancers, which contribute at least in part to Japanese
having the longest life expectancy in the world ® 9. A drawback of the Japanese diet is its high intake of salt and its
association with a higher incidence and mortality from stroke and gastric cancer ©”,  Presumably, if the Japanese
diet is modified to emphasize the intake of foods that are low in salt, Japanese longevity could be increased further.

In the present study, we studied the preference for Japanese or Western diets, and from these data and data based on
the previous studies, we comprehensively extracted the beneficial components of the Japanese diet and derived a
healthy Reduced Salt Japanese Diet Score. We analyzed the relationship between the diet score and all-cause and
cause-specific mortality using the database of the National Integrated Project for Prospective Observation of Non-
communicable Diseases and Its Trends in the Aged, 1980 (NIPPON DATA80). The database includes more than
10,000 participants from randomly selected regions in Japan who were followed for 19 years ®1,

METHODS
Participants

The participants in this cohort were participants in the 1980 National Survey on Circulatory Disorders ®. A total
of 10,546 community-based participants aged 30 years and over in 300 randomly selected health districts throughout
Japan participated in the survey, which consisted of history-taking, physical examinations, blood tests and a
self-administered questionnaire on lifestyle, including an essential nutritional survey by the food-frequency method.
For the present study, participants were followed to 1999 (NIPPON DATA 80, 1980-99). The overall population aged
30 years and over in the participating health districts was 13,771. The participation rate was 76.6 % (10,546 of
13,771) before exclusion for reasons mentioned below.

We reviewed the residence records of all the study participants for their vital status. In cases of deaths, the causes
were examined. To clarify the cause of death, we used the National Vital Statistics records. The underlying cause of
death was coded according to the 9th International Classification of Disease for the National Vital Statistics until the
end of 1994 and according to the 10® International Classification of Disease from the beginning of 1995. Deaths
were confirmed in each district by computer-matching of data from the Vital Statistics records using the district, sex,
and dates of birth and death as key codes.

Participants were excluded from follow-up because of a past history of coronary disease, stroke, or significant
co-morbidities such as renal insufficiency (N=539), because of missing baseline data (N=51), or because of 2 loss t0
follow-up (N=870). The latter group was excluded because of the absence of a permanent address that was required
for linking to vital statistics records. The final sample comprised 9,086 participants (4,018 men and 5,068 women).
There were no significant differences between participants who were lost to follow-up and those who were included
in the current study in terms of several risk factor characteristics. Therefore, the potential bias regarding the 870
participants lost to follow-up is thought to be negligible. Permission to use the National Vital Statistics records 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 for ethical issues (No. 12~18,
2000).
Biochemical and Baseline Examinations

The bascline surveys were conducted at public health centers. Baseline blood pressures were measured by trained
research nurses using a standard mercury sphygmomanometer on the right arm of seated participants after at least 5
min of rest. Hypertension was defined as a systolic blood pressure (BP) =140 mmHeg, a diastolic BP >90 mmHg, or
when a participant was receiving medications for the treatment of high blood pressure. Height and weight were
measured in stocking feet and light clothing, BMI was calculated as weight (kg) divided by the square of height (m?).

A lifestyle survey was also carried out using a self-administered questionnaire which asked about the typical daily
consumption of 31 food items as shown in Appendix. Egg consumption was coded as >2 eggs/day, about 1 egg/day,
about 1 egg/2 days, about 1 to 2 eggs/week, and less than once/week. Fish, meat, and tsukemono (preserved roots or
leaves of seasonal vegetables (e.g., cucumbers, and eggplant) that are consumed with rice at the end of a meal) intake
were coded separately as >2 times/day, about 1 time/day, about 1 time/2 days, about 1 to 2 times/week, and less than
once/week. Participants were also asked if they frequently consumed soup with noodles, whether they used low salt
soy sauce, and what was their preferred type of diet (Japanese, western, or mixed, Q19 in Appendix). Participants
were asked about their alcohol drinking habit (never, past, occasional, and daily drinkers). Reported information was
confirmed by public health nurses through interviews with the study participants regarding food consumption,
smoking, drinking habit, and present and past medical histories.

Non-fasting blood samples were drawn and centrifuged within 60 min of collection and stored at -70°C until
analyses. Serum total cholesterol, albumin, uric acid and creatinine were analyzed in a sequential auto-analyzer
(SMA12/60; Technicon, Tarrytown, USA) at a single laboratory (Osaka Medical Center for Health Science and
Promotion). This laboratory is a member of the Cholesterol Reference Method Laboratory Network (CRMLN) an,
Serum concentrations of glucose were measured by the cupric-neocuproline method '?. Diabetes was determined by
medical history or defined as a serum glucose concentration >200 mg/dl.

Statistical Analysis and Components of the Reduced Salt Japanese Diet Score

SAS version 9.1 for Windows (SAS Institute, Cary, NC) was used throughout the analyses. We examined the
relationship between the type of preferred diet and the frequency of dietary-components from the nutritional survey.
Then, we defined 7 components from the nutritional survey to measure a healthy Reduced Salt Japanese Diet. The
components included egg intake < 2 eggs/week, fish intake > once in 2 days, meat intake < 2 times/week, tsukemono
intake > once per day, infrequent intake of soup with noodles, use of low salt soy products, and occasional drinking.
The above cut-off values were determined based on previous studies on the intake of eggs, fish and alcohol @ 1% 1313),
For meat and tsukemono, a near median was used as the cut-off. Infrequent intake of soup with noodles and the use
of low salt soy sauce were used as markers of salt restriction. Because data on amounts of alcohol consumed were not
available, and the association between all-cause mortality and alcohol consumption is known to be J-shaped ¥, we
chose occasional drinking as a component of a healthy reduced salt Japanese diet. Moderate alcohol consumption was

also a component of a Mediterranean diet®. If any single dietary component was part of a typical daily diet, it was
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scored as one and zero otherwise. Thus, the total score ranged from 0 to 7, with 0 being least healthy and 7 being
most healthy. Pa;ticipants were divided into approximate tertiles of dietary scores (0-2, 3 and 4-7 scores). To obtain
trend P, the Mantel-Hansel chi-square statistical test was used to detect deviation from linearity in the association
between nominal variables and the categories according to the diet score, and the analysis of variance was used to
detect deviation from linearity in the association between continuous variables and the categories. To examine the
association between the reduced salt Japanese diet score and all cause and cause-specific mortality, age- and
sex-adjusted and multivariate-adjusted hazard ratios were calculated using a Cox proportional hazards model. For
multivariate analyses, age, sex, BMI, and cigarette smoking (never and past smokers, current smokers < 20
cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day) were entered as
covariates for model 1. For model 2, hypertension, and diabetes were added. The dietary score group 0-2 served as a
reference for comparison with the other tertiles. Sensitivity analyses were performed on the above Cox analysis by
excluding those who did not report a preferred food type, by stratifying the lower and higher age groups at median
age, 49.3 y, and by stratifying by sex. To examine the association between each of the components of a Reduced Salt
Japanese Diet Score and all-cause mortality, adjustments were made for the covariates in model 2.

To estimate adjusted survival probabilities, we derived Kaplan-Meier survival curves after propensity score
matching '®, Variables used in the propensity score were selected from the non-dietary variables: age (y), men (%),
BMI (kg/m?), current smokers (%), systolic BP (mmHg), diastolic BP (mmHg), on hypertension drugs (%), diabetes
(%), serum total cholesterol (mg/dl), albumin (mg/dl), uric acid (mg/dl), creatinine (mg/dl). After matching, adjusted
survival curves were estimated separately for participants who fell in the Japanese dietary grouping that ranged from
0 to 3 and for those in grouping strata 4 and higher. Comparison of the survival curves was based on the log-rank
test. We further examined survival differences by the two groups according to the diet score, with age and sex as the
dependent variables in a regression model. The statistical model used was a life-table regression procedure, with a
Weibull distribution assumption for failure time included. The variables used in the calculation of the propensity
score were also compared by t-test and chi-square test to determine if the propensity score matching was successful in
mitigating risk factor differences.

RESULTS
Baseline Characteristics and All-Cause Mortality According to Preferred Food Type

The baseline characteristics according to the preferred food type are shown in Table 1. In this Table, we excluded
201 participants with missing data on a preferred food type. Relatively few participants preferred the western food
type. Participants in this group were younger, were more likely to be women, and were less often hypertensive than
participants who chose the other diet types. Those who preferred a western type of diet ate meat more frequently and
consumed fish and tsukemono less often than those in the other groups. The two markers of salt restriction
(infrequent consumption of soup with noodles and the use of low salt soy sauce) were more prevalent among those
who preferred a western diet. Small differences, but a significant trend in the reduced salt Japanese diet score was
observed (trend P <0.0001).

Baseline Characteristics According to Reduced Salt Japanese Diet Score
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Table 2 shows the baseline characteristics according to tertiles of the Reduced Salt Japanese Diet Score. As the
score increased, the mean age and BMI increased, although the latter increase was modest. The proportion that were
women and the prevalence of hypertension, daily drinking, and non-smoking also increased with diet score. The
prevalence of diabetes and the mean serum total cholesterol concentration were not significantly different across the
groups. As expected, the percentage with each component of the reduced salt Japanese diets score increased as the
score increased.

All-Cause and Cause-Specific Mortality According to Reduced Salt Japanese Diet Score

During the 19 years of follow-up, there were 1,823 deaths. Among this group, 654 were from cardiovascular
disease, 299 were from stroke, 131 were from acute myocardial infarction, 551 were from cancer, and 119 were from
non-cardiovascular, non-cancer inflammatory diseases !”. Table 3 shows the total person-years, numbers of cases,
hazard ratios and 95% confidence intervals for all-cause and cause-specific mortality for each category of Reduced
Salt Japanese Diet Score after adjustment for age, sex and other risk factors (multivariate models 1 and 2). As the
score increased, risk of death from all-causes, from cardiovasc;ﬂar disease, and from stroke declined significantly in
all models. Mortality from acute myocardial infarction, cancer, and inflammatory diseases tended to decrease, but
without statistical significance, a possible consequence of the relatively small number of such events. Similar results
were observed after excluding participants with missing data on dietary preference. At high age strata and in men,
similar results were observed for all-cause, cardiovascular discase and stroke mortality. However, at low age strata
and in women, results were similar for all-cause mortality only. Significant differences by the groups according to the
diet score were lost at low age strata and in women for cardiovascular disease and stroke mortality, probably because
of the relatively small number of such events at low age strata.

Components of Reduced Salt Japanese Diet Score and All-Cause Mortality

The percent of total participants who observed a healthy component of the Reduced Salt Japanese Diet Score and
the association of each component with all-cause mortality are shown in Table 4. The percent of participants who
observed a healthy reduced salt Japanese dietary component who were men is also provided. Adherence to each of
the healthy dietary components tended to be associated with lower mortality. Risk of death, however, was
significantly lower for participants who atc tsukemono > once per day, consumed soup with noodles infrequently, and
drank alcohol occasionally.

Kaplan-Meier Survival Estimates after Propensity Score Matching

The results from the propensity score matching are shown in Table 5. Fifty-eight participants with the reduced salt
Japanese diet score 4-7 were unmatched due to missing data (N=56) or failure to match on a propensity scores (N=2).
As can be seen, significant differences in the average propensity score and the variables used in its calculation before
matching in the two groups disappeared after matching. In contrast, a significant difference between the matched
survival curves remained as seen in Figure 1 (P=0.0003 by log-rank test). Survival differences by the group were
significant when examined further using a regression model with a Weibull distribution that included adjustment for
age and sex as the dependent variables (estimate=-0.13 [the lower score group compared to the higher score group],

P<0.0001).
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DISCUSSION

The cut-off values for the egg, fish and drinking components were determined based on previous studies (1% 1823,
Near median cut-off values were used for meat and tsukemono. The low intake of meat is one of the characteristic
features of the traditional Japanese diet and serves as a marker of reduced intake of saturated fatty acids in the
Japanese & 41819 Although frequent intake of tsukemono is also a characteristic feature of the traditional Japanese
diet, it was unexpected to find that consuming tsukemono at least once a day was associated with a statistically
significant lower risk of all-cause mortality. Many types of Japanese tsukemono are prepared in a traditional Japanese
fashion with high reliance on salt. It may be, however, that the more healthy nutrient content of tsukemono
outweighs the adverse consequences from consuming tsukemono with high sodium content. Conversely, the healthy
nutritional value from eating unsalted tsukemono may be modest and offer little prognostic significance. Rather, its
association with lower mortality may be through a high likelihood of bei-ng associated with a traditional Japanese diet.
Those who eat tsukemono may consume meat less often and prefer foods that are commonly enjoyed with tsukemono,
such as fish, vegetables, fruits and soybean products.

We eat not only foods, but we eat them in certain patterns ®”, such as in the Mediterranean and the Japanese
dietary patterns. Because of highly interrelated dietary exposures, dietary patterns, rather than the specific effects of
nutrients or foods have gained increasing attention "?. Although one drawback of the traditional Japanese diet is a
high intake of salt, reduction in salt intake by the Japanese for the last 3 decades has been considered as one of the
chief explanations for the decline in not only stroke but also stomach cancer mortality in Japan ® & 212, Thjs is
consistent with the finding in the current report that infrequent consumption of soups with noodles, a marker of low
salt intake, was associated with a significantly lower risk of all-cause mortality by itself.

Strengths and Limitations of the study

The strengths of our study include its prospective design and the follow-up of a randomly selected sample from the
general population of Japan with a high response rate (76%). Since the study includes both men and women with a
broad range of ages, findings are likely to be generalizable to middle-aged and elderly Japanese men and women.

As in any long-term follow-up study, however, there are several weaknesses. First, we surveyed essential
nutritional components by the food-frequency method once at the baseline. As a result, we have no data on total
caloric intake or total dietary intake of cholesterol or saturated and polyunsaturated fatty acids. To obtain these data,
detailed food records or 24-hour recalls are needed. However, these methods are impractical and seldom used as the
primary method for estimating usual intake in large-scale epidemiological studies. A second limitation is that the
items used for the food-frequency method were not large in number, and has not been validated. We do not have data
to what extent these foods contribute to the average energy intake of the studied participants. We also do not have
frequency data on tofu, other soybean products, and vegetables and fruits. A high intake of these foods may also be
characteristic features of the traditional Japanese diet. Several studies indicate that these foods have beneficial
effects on some cause-specific mortality @29, In addition, althougﬁ the use of near median values as cut- points for
the consumption of meat and tsukemono appears arbitrary, they were chosen in accordance with their use in previous

studies of the Mediterranean diet @,  Unfortunately, while the intake of tsukemono, infrequent consumption of
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soup with noodles, and occasional drinking appeared to have the strongest association with a reduced risk of mortality,
we cannot be certain that the other components of the Japanese diet arc less important. As in any observational study,
it is difficult to identify specific dietary effects due to multicolinearity that exists among food item intake. Within
each component of the Japanese diet, there can also be considerable heterogeneity in nutrient content. In addition,
overlap between components often occurs with the sharing of common ingredients or in how they are prepared and
served. To better identify the effects of specific nutrients on mortality would require a controlled clinical trial. It
may also be that dietary factors need to be considered in combination for an effect on longevity to be observed. An
additional limitation is that we used mortality data as end points, which may lead to the misclassification of the cause
of deaths. However, it has been reported that the death-certificate diagnosis for stroke and cancer in Japan is quite

accurate @9,

Possible misclassification of AMI as “heart failure” is also not an issue in the current report since both

outcomes are collectively categorized as cardiovascular disease 7).

Conclusions: Adherence to a healthy Japanese dict was associated with an approximate 20% lower rate of all-cause

and cardiovascular mortality. While Japanese are exceptionally long-lived, placing greater emphasis on the intake

of foods that are low in salt could increase longevity in Japan further.
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Table 1 Baseline Characteristics According to Preferred Food Type --NIPPON DATAB80, 1980-99

Japanese Mixture Western Trend P
Mean SD Mean SD Mean SD
Number at risk 6,505 1,977 403
Age (y) 52.2 13.0 45.9 12.4 44.7 122 <0.0001
Men (%) 48.4 337 325 <0.0001
BMI (kg/m?) 228 3.2 225 3.0 224 3.1 0.003
Hypertension (%) 478 36.2 318 <0.0001
Diabetes (%) 5.8 3.6 4.5 0.0002
Daily drinkers (%) 20.6 232 243 <0.0001
Current smokers (%) 35.8 25.7 23.1 <0.0001
Egg (/wk) 4.0 2.8 4.0 27 4.0 2.7 0.42
Fish (times/wk) 48 34 43 29 4.3 3.0 <0.0001
Meat (times/wk) 3.5 2.7 4.3 3.0 4.7 33 <0.0001
Tsukemono (times/wk) 9.6 5.0 83 5.2 6.6 5.0 <0.0001
Infrequent consumption of soup with noodles
51.0 55.2 62.5 <0.0001
(%)
Use of low salt soy sauce (%) 16.7 17.3 18.4 <0.0001
Reduced Salt Japanese Diet Score 32 1.1 3.0 1.1 3.0 1.1 <0.0001

We excluded 201 participants in this Table who did not choose their preferred food type. To obtain trend Ps, the Mantel-Haenszel chi-square statistical test was used for nominal variables, and
the analysis of variance for continuous variables. BMI=body mass index, '
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Table 2 Baseline Characteristics According to Tertiles of the Reduced Salt Japanese Diet Score among 4,018 men and 5,068 women --NIPPON DATAS0, 1980-99

Score 0-2 Score 3 Score 4-7 Trend P
Mean SD Mean SD Mean SD
No at risk (total=9,086) 2,719 3,113 3,254
Age (y) 49.1 13.5 50.7 13.1 51.7 13.0 <0.0001
Men (%) 49.3 43.6 40.5 <0.0001
BMI (kg/m?) 22.6 3.0 227 32 228 32 0.003
Hypertension (%) 41.9 45.0 47.0 <0.0001
Diabetes (%) 4.6 5.6 54 0.18
Daily drinkers (%) 6.3 18.8 36.1 <0.0001
Current smokers (%) 354 322 315 <0.0001
TCH (mg/dl) 189 33 189 34 188 34 0.33
Egg <2 eggs/wk (%) 10.1 29.5 60.3 <0.0001
Fish > once in 2 days (%) 26.2 35.0 388 <0.0001
Meat < 2 times /wk (%) 12.7 305 56.8 -<0.0001
Tsukemono > once per day (%) 22.0 356 424 <0.0001
Infrequent consumption of 123 344 533 <0.0001
soup with noodles (%)

Use of low salt soy sauce (%) 6.5 23.0 70.6 <0.0001
Occasional drinking (%) 8.8 304 60.8 <0.0001

We defined a healthy Japanese diet based on 7 components: egg intake < 2 eggs/week, fish intake > once in 2 days, meat intake < 2 times/week, tsukemono (preserved roots or leaves
of seasonal vegetables) intake > once per day, infrequent intake of soup with noodles, use of low salt soy sauce, and occasional drinking, If a dietary component was part of a typical daily diet,
it was scored as one and zero otherwise. Thus, the total Reduced Salt Japanese Diet Score ranged from O to 7, with 0 being least healthy and 7 being most healthy. To obtain trend Ps, the
Mantel-Haenszel chi-square statistical test was used for nominal variables, and the analysis of variance for continuous variables.

No=number, TCH=serum total cholesterol concentration
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Table3 All-Cause and Cause-specific Mortality According to Reduced Salt Japanese Diet Score among 9,089 men and women --NIPPON DATAS80, 1980-99

Score 0-2 Score 3 Score 47 Trend P
~ HR » 95%CI HR 95%CI
Person-years 46,790 53,772 56,495
All-cause death (total=1,823) 556 634 633
Age, sex-adjusted HR 1 0.92 0.83-1.04 0.78 0.70-0.88 <0.0001
Multivariate HR
Model 1 1 0.93 0.83,1.04 0.78 0.69, 0.87 <0.0001
Model 2 1 0.92 0.83,1.04 0.78 0.70, 0.88 <0.0001
CVD death (subtotal=654) 200 220 234
Age, sex-adjusted HR 1 0.90 0.75,1.09 0.80 0.66, 0.96 0.017
Multivariate HR
Model 1 1 0.91 0.75,1.10 0.79 0.65,0.95 0.014
Model 2 1 0.91 0.75,1.10 0.80 0.66, 0.97 0.022
Stroke death (subtotal=299) 92 107 100
Age, sex-adjusted HR 1 0.95 0.72,1.26 0.74 0.56, 0.99 0.035
Multivariate HR
Model 1 1 0.96 0.73,1.27 0.74 0.56, 0.98 0.031
Model 2 1 0.96 0.72,1.27 0.75 0.56, 0.99 0.033
AMI death (subtotal=131) 40 42 49
Age, sex-adjusted HR 1 0.83 0.55,1.26 0.85 0.55,1.31 0.39
Multivariate HR
Model 1 1 0.86 0.56,1.33 0.82 0.54,1.25 0.37

Model 2 1 0.85 0.55, 1.32 0.84 0.55, 1.27 0.42
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Cancer death (subtotal=551) 166 190 195

Age, sex-adjusted HR 1 0.94 0.77, 1.16 0.86 0.70, 1.05 0.14
Multivariate HR
Model 1 1 0.95 0.77,1.17 0.85 069, 1.05 0.12
Model 2 1 0.95 0.77,1.17 0.85 0.69, 1.05 0.13
NonCVD, NonCancer, Inflam. 40 37 42
death (subtotal=119)
Age, sex-adjusted HR 1 0.81 0.52,1.27 0.74 0.48,1.14 0.18
Multivariate HR
Model 1 1 0.80 0.51,1.25 0.74 0.48,1.13 0.17
Model 2 1 0.80 0.51,1.25 0.74 0.48,1.14 0.18

Hazard ratio (HR) and 95% confidence intervals (95% CI) are shown. Multivariate= multivariate-adjusted Cox analysis. Model 1: adjusted for age, sex, BMI, and smoking (never and ex-,
current smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and current smokers > 41 cigarettes/day). Model 2: adjusted for Model 1 covariates plus hypertension and

diabetes,
CVD=cardiovascular disease, AMI=acute myocardial infarction, BMI=body mass index, Inflam.=Inflammatory disease
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Table 4 Components of Reduced Salt Japanese Diet Score and All-Cause Mortality among 9,089 men and women --NIPPON DATAS80, 1980-99

Component % of Total Men% HR 95%CI P
Egg <2 eggs/wk 36.1 40.0 0.93 0.84,1.02 0.11
Fish > once in 2 days 71.9 45.9 0.98 0.88, 1.08 0.67
Meat <2 times /wk 38.1 40.6 0.97 0.88, 1.06 0.51
Tsukemono > once per day 71.0 438 0.89 0.80, 0.998 0.045
Infrequent consumption of soup 513 363 0.88 0.80, 0.97 0.007
with noodles

Use of low salt soy sauce 16.6 41.8 0.99 0.88,1.12 0.86
Occasional drinking 21.2 55.4 0.81 0.71, 0.92 0.001

Hazard ratio (HR) and 95% confidence intervals (95% CI) are shown. Multivariate= multivariate-adjusted Cox analysis adjusted for age, sex, BMI, hypertension, diabetes, and smoking (never
and ex-, current smokers < 20 cigarettes/day, current smokers 20 to 40 cigarettes/day, and > 40 cigarettes/day).
BMI=body mass index, % of Total=percent of total participants who had each component of Reduced Salt Japanese Diet Score, Men%=percent of men who had ecach component.
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Table 5 Variables Used for Propensity Score Matching and Survival Rate --NIPPON DATAS80, 1980-99

Before matching After matching
Score 4-7 Score 0-3 P Score 4-7 Score 0-3 P

Mean SD Mean SD Mean SD Mean SD
N 3254 5832 3196 3196
Age (y) 51.7 13.0 50.0 133 <0.0001 51.6 13.0 51.6 13.5 0.96
Men (%) 40.5 46.3 <0.0001 40.0 404 0.78
BMI (kg/m?) 228 32 22.6 3.1 0.003 22.8 3.2 228 32 0.96
Current smokers (%) 315 33.7 0.008 314 30.0 0.48
Systolic BP (mmHg) 137.0 21.2 1352 21.1 <0.0001 137.0 212 136.8 21.9 0.68
Diastolic BP (mmHg) 81.8 12.2 81.0 12.1 0.003 81.8 12.2 81.3 124 0.11
Hypertension Drugs (%) 10.0 6.9 <0.0001 10.0 9.5 0.58
Diabetes (%) 54 5.1 0.54 54 5.2 0.78
TCH (mg/dl) 188 34 189 34 0.24 188 34 187 33 0.47
Albumin (mg/dl) 44 0.3 44 0.3 0.66 44 03 44 0.3 0.91
Uric acid (mg/dI) 49 13 5.0 1.3 0.07 4.9 1.3 5.0 1.3 0.76
Creatinine (mg/dl) 0.93 0.17 0.94 0.20 0.02 0.93 0.17 0.93 0.21 0.52
Propensity score 0.64 0.05 0.65 0.05 <0.0001 0.64 0.05 0.63 0.05 0.84
(Min, Max) 0.44 0.80 0.12 0.82 0.44. 0.80 0.42 0.76

N=number, BMI=body mass index, BP=blood pressure, TCH=serum total cholesterol concentration



Figure legends

Figure 1 Kaplan-Meier Survival Curve after Propensity Score Matching

Significant differences in the average propensity score and the variables used in its calculation before matching in the two
groups disappeared after matching. In contrast, a significant difference between the matched survival curves remained as seen
in Figure 1 (P=0.0003 by log-rank test). Survival differences by the group were significant when examined further using a
regression model with a Weibull distribution that included adjustment for age and sex as the dependent variables (P<0.0001).
Thick line indicates survival for the participants with the Reduced Salt Japanese Diet Score 4-7, and thin line with the
Reduced Salt Japanese Diet Score 0-3

Figure 1
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APPENDIX NIPPON DATAS80 Dietary Questionaire

Q1. Do you eat breakfast daily? Yes No
Q2. Do you daily eat green or yellow vegetables, such as carrot or spinach?
Yes No
Q3. Do you daily eat fruits? Yes No
Q4. Do you daily eat salad or fresh vegetables? Yes No
Q5. Do you daily eat meat, fish or egg? Yes No
Q6. Do you daily drink milk? Yes No
Q7. Do you eat soy bean products, such as natto [fermented soybeans] or tofu more than 3 times per week?
Yes No
Q8. Do you eat foods cooked with oil more than once daily? Yes No
Q9. Do you cat seaweed, such as kombu or laver more than 3 times per week?
Yes No
Q10. Do you eat potatoes more than 3 times per week? Yes No

For each food listed on Q11. ~ Q16., please check the box indicating how often you eat, on average.
>2/d 1/d 124d 1~2 /wk < 1/wk

Q11. Egg (how many)

Q12. Fish (how ofien)

Q13. Meat (including ham and
sausage, how often)

Q14. Noodles (how often)

Q15. Tsukemono (how often)

Q16. Soup (including miso soup,

how often)

Q17. Please select one food from the list that you like to eat the most:
(1) Beef (2) Pork (3) Poultry (4) Undecidable
Q18. Please select one dish from the list that you like to eat the most:
(1) Egg food (2) Meat dishes (3) Fish dishes (4) Tofu food (5) A vegetable dish
Q19. Please select one food combination from the list that you like to eat the most:
(1) Rice bowl + Sashimi + Miso soup + Tsukemono
(2) Bread + Hamburger steak + Potage soup + Salad
(3) Rice bow] + Hamburger steak + Miso soup + Salad
Q20. Which type of seasoning do you like best to eat with?

(1) Tick (2) Intermediate (3) Light
Q21. How do you eat tsukemono? ‘
(D Asitis (2) Seasoning with soy sauce (3) Seasoning with sodiwn glutamate

(4) Seasoning with soy sauce plus sodium glutamate

From Q22. to Q 31, please choose one that fits best to your recent eating habit .

Q22. Do you try to eat modest amount of food? Yes No

Q23. Do you often eat processed foods, such as ham, sausage, kamaboko, or a tubular fish meat?
Yes No

Q24. Are you not satisfied if you do not eat with tsukemono? Yes No

Q25. Are you not satisfied if you do not eat with a kind of soup?  Yes No

Q26. Do you take soup infrequently with noodles? Yes No

Q27. When you eat tofu served cold, how do you season it with soy sauce?
(1) Dip it in a small dish with soy sauce
(2) Pour soy sauce over tofu.
Q28. When you eat curry and rice, do you pour Worcestershire sauce or soy sauce over it?

Yes No
Q29. Are you trying to eat soups less often? Yes No
Q30. Have you ever used low salt soy sauce? Yes No
Q31. Are you trying to eat tsukudani [a shellfish boiled in sweetened soy sauce], shiokara [fish guts pickled in salt], or
salted salmon less often? Yes No
17
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Abstract

Background: Since body composition in Asian populations is largely different from Western populations,
a healthy BMI could also differ. Thus, further study is needed to determine if a healthy BMI in Asians
should be lower than Western populations, as recommended by the World Health Organization (WHO).
Methods: We investigated the relationship between BMI and mortality in a sample of 8924 Japanese
male and female without stroke or heart disease.

Results: During 19 years of follow-up, 1718 deaths were observed. We found a U-shaped relationship
between BMI and fatal events. Risk of total mortality was highest in participants with BMI < 18.5
kg/m2 and lowest in participants with BMI 23.0-24.9 kg/m2. These findings persisted after excluding
the first 5 years of follow-up with a focus on healthy participants who never smoked, were aged <70
years, and had total cholesterol levels >4.1 mmol/L, (N=3712). For both the full sample and healthy
participants, all-cause mortality risk did not differ between BMI ranges from 21.0-22.9 and 23.0-24.9
kg/m2.

Conclusion: Our findings do not support the recent WHO implications that BMI's < 23.0 kg/m2 is
healthy for Asians. Further studies are needed to identify an optimal BMI range for Asia.

Word counts: 195 words.

Key words, body mass index, cardiovascular diseases, mortality, prospective studies, Japan

INTRODUCTION

Body composition in Asia is different from Western populations. Some reports have indicated that
Asian populations tend to have a higher ratio of body fat at any given body mass index (BMD) (1, 2).
Furthermore, recent studies have suggested that the area of visceral fat is wider among Japanese than
in Western individuals with a similar girth (3). Thus, whether it is appropriate to apply Western
guidelines to define obesity in Asian populations is uncertain. The World Health Organization (WHO)
recommends that optimal BMI should be lower in Asian versus Western populations (4).

On the other hand, several prospective studies conducted in Japan and in other Asian countries have
suggested that not only obese, but also underweight individuals have a high risk of all-cause mortality
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(5-9). Several explanations have been proposed to explain how being underweight is associated with
all-cause mortality, such as (1) the effect of heavy smoking on weight loss (5, 10-12); (2) the effect of age
(older participants are relatively leaner than those who are middle-aged) (10, 12, 13); (3) total
cholesterol (TC) is lower in leaner individuals and low TC affects hemorrhagic stroke, cancer and liver
diseases (14-17); (4) weight loss is often associated with subclinical diseases (5-15, 17, 18).

To diminish the impact of these effects on the relationship between BMI and mortality and to
understand whether or not Japanese should have a lower optimal BMI than Westerners as proposed by
the WHO, we examined the association between BMI and death from all causes and from cardiovascular
disease (CVD) in a restricted sample of healthy Japanese individuals who were <70 years in age, who
had never smoked, whose total cholesterol (T'C) levels were not particularly low, and who survived for at
least 5 years. To our knowledge, the association between BMI and mortality in such a restricted
healthy sample has not been described.

MATERIALS AND METHODS

The subjects in this cohort study were participants in the Japanese National Cardiovascular Survey
of 1980, which was conducted together with the annual National Nutrition Survey that uses a similar
methodology and questionnaire. The standardized procedures used in this survey have been described
elsewhere (14, 15). All household members aged 30 years or older (up to 92 years) (N = 13,771) were
surveyed in 300 randomly selected census tracts throughout Japan.

A total of 10,546 individuals (76.6 percent of 13,771) aged 30 years or older completed the 1980
baseline examination (NIPPON DATAS80) (14, 15). Among these, we excluded 2 individuals for whom
information about height was not available, 755 participants with a history of CVD, 16 who did not have
complete information about confounding factors, and 849 participants who could not be followed up
because of incomplete residential access information after the first survey. Consequently, we analyzed
8,924 participants (3,969 male and 4,955 female).

As previously reported (14, 15), we identified the participants who had died by computer matching
data from Japanese National Vital Statistics records, using area, gender, date of birth, and death as key
codes. We obtained permission to use the National Vital Statistics records from the Management and
Coordination Agency of the Government of Japan. Approval was further granted from the
Institutional Review Board of Shiga University of Medical Science (Nos. 12-18, 2000).

To examine the relationship between BMI and death due to all causes and CVD, participants were
divided into seven BMI categories: BMI <18.5 kg/m2, 18.5-20.9 kg/m2, 21.0-22.9 kg/m2, 23.0-24.9 kg/m2,
25.0-26.9 kg/m2, 27.0-29.9 kg/m2, and >30 kg/m2. The distributions of baseline characteristics across
BMI groups were gender and age-adjusted using analysis of covariance and logistic regression.

We estimated the relative hazards (RH) and the 95% confidence intervals (CI) for all-cause and CVD
mortality between the BMI strata using the Cox proportional hazards regression model. There were
no apparent reasons to suggest that the proportionality assumption was inappropriate. We regarded the
group with BMI 23.0-24.9 kg/m2 as a reference. For the entire cohort, we used 2 models to estimate
the RH: (1) adjusted for age, gender, smoking, and alcohol consumption, and (2) adjusted for the same
factors, plus systolic BP, use of antihypertensive medication, TC, and diabetes. Diabetes was defined
as a non-fasting glucose value > 11.1 mmol/L (3200 mg/dL) or a self-reported history of diabetes (19).

To diminish the effects of confounding due to age, smoking, TC, and pre- or co-existing disease on
mortality, we analyzed the data after removing the first 6 years of follow-up among those who had never
smoked, who were aged <70 years, and who had TC >4.1 mmol/L, (15). All p-values were based on a
2-sided level of significance. Data were analyzed using SAS software (version 9.1).

RESULTS

Table 1 shows the age: and gender-adjusted relationship between BMI and several CVD risk factors.
Systolic BP, diastolic BP, and TC were increased with increasing BMI. Similarly, adjusted percentages
for antihypertensive medication or having diabetes also increased with increasing BMI. In contrast,
the age-adjusted percent of current smokers declined as BMI increased. These findings were similar in
both males and females (data not shown).

After 19 years of follow-up, there were 1,718 deaths, among which 607 were due to CVD. Because of
the limited number of obese individuals, we combined BMI: 27.0-29.9 kg/m2 and BMI >30 kg/m2 into

— 183 —



one group for the following analyses.

Figure 1A shows the RH of all-cause mortality across the BMI groups, in which a U-shaped
relationship between BMI and fatal events is apparent after adjusting for age, gender, smoking, and
alcohol consumption status (Model 1). The RH for all-cause mortality was higher in the underweight
(Model 1, RH=1.39; 95%CI=1.16-1.67), compared with the reference group. Adjustment for BP,
antihypertensive medication, TC, and diabetes did not alter this finding (data not shown). The RH for
all-cause and CVD mortality (Figure 1 (B)) was the lowest in the participants with BMI between 23 and
25 kg/m2. Since the relationship between BMI and all-cause and CVD mortality was similar between
male and female (data not shown), we analyzed male and female together in the following analyses.

Figure 1 also shows the results after excluding the first 5 years of follow-up and restricting the
sample to those who never smoked, were aged <70 years, and whose TC level was >4.1 mmol/L. Risk
for both all-cause (Figure 1 (C)) and CVD mortality (Figure 1 (D)) was not attenuated in underweight
individuals. The risk increased in participants with BMI >25 kg/m2 and seemed more apparent in this
restricted sample of healthy participants than in the entire population. For all-cause mortality, even
in this restricted sample of healthy participants, those with BMI between 23 and 26 kg/m2 had the
lowest risk of all-cause mortality. The risk of death due to CVD was also similar in this group to that of
the group whose BMI was between 21 and 22.9 kg/m2.

DISCUSSION

The results of the present study show that the lowest relative risk for all-cause mortality was
associated with a BMI between 23.0 to 24.9 kg/m2. This range was also unchanged when analyses
were limited to participants who had never smoked, were aged <70 years, had TC =4.1 mmol/L, and
who could be followed up for at least 5 years.

Several factors might modify the relationship between BMI and all-cause mortality, especially for
lower BMI levels. The effect of weight loss due to smoking (5, 10-12), higher age (10, 12, 13), low TC
(14-16, 20), and subclinical conditions which can co-exist in underweight individuals (5-15, 17, 18) might
explain the higher mortality in lean participants. However, when we restricted our analyses to
participants younger than 70 years, who never smoked, had TC >4.1 mmol/L, and who could be followed
up for at least 5 years, the relationship between higher all-cause mortality and being underweight
persisted. The data also show that those with a BMI between 23 and 25 kg/m2 in this restricted
sample of healthy individuals had the lowest risk of all-cause mortality. Thus, we conclude that higher
mortality among lean participants can not be fully explained by the above mentioned factors. The
relationship between BMI and CVD mortality was also similar to associations with all-cause mortality.
This was consistent with a recent study of Korean men and women who did not have self-reported
atherosclerotic CVD, cancer, liver disease, diabetes, or respiratory diseases at baseline (5).

Since the WHO defines a healthy BMI as <23 kg/m2 in Asian individuals (4), data regarding optimal
BMI for all-cause mortality in Asia is of interest. For Western populations, a healthy BMI is defined as
<25 kg/m2. Our study does not support the notion that a lower BMI cut-off value in Asian versus
Western populations is warranted because all-cause mortality risk does not appear to differ between
BMI ranges from 18.5-22.9 and 23.0-24.9 kg/m2.. Findings further suggest that risk of death may be
highest in individuals with a BMI <18.5 kg/m2, even for those who fell in our restricted healthy sample.
We believe that additional studies are needed to properly identify an optimal BMI range for Asian
populations that is associated with maximum longevity.
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NIPPON DATAS80, 90: “National Integrated Project for Prospective Observation of Non-communicable
Disease And its Trends in the Aged.”

Chairman: Hirotsugu Ueshima (Department of Health Science, Shiga University of Medical Science,
Otsu, Shiga).

Consultant: Osamu limura (Hokkaido JR Sapporo Hospital, Sapporo, Hokkaido), Teruo Omae (Health
C&C Center, Hisayama, Kasuya, Fukuoka), Kazuo Ueda (Murakami Memorial Hospital, Nakatsu, Oita),
Hiroshi Yanagawa (Saitama Prefectural University, Koshigaya, Saitama), Hiroshi Horibe (Aichi
Medical University, Nagakute, Aichi).

Participating Researchers: Akira Okayama (The First Institute of Health Service, Japan
Anti-Tuberculosis Association, Chyioda-ku, Tokyo), Kazunori Kodama, Fumiyoshi Kasagi (Department
of Epidemiology, Radiation Effects Research Foundation, Hiroshima, Hiroshima), Tomonori Okamura
(Department of Preventive Cardiology, National Cardiovascular Center, Suita, Osaka), Yoshikuni Kita
(Department of Health Science, Shiga University of Medical Science, Otsu, Shiga), Takehito Hayakawa
(Department of Hygiene and Preventive Medicine, Fukushima Medical University, Fukushima,
Fukushima), Shinichi Tanihara (Department of Hygiene and Preventive Medicine, Fukuoka University
School of Medicine, Fukuoka, Fukuocka), Shigeyuki Saito (Second Department of Internal Medicine,
Sapporo Medical University School of Medicine, Sapporo, Hokkaido), Kiyomi Sakata (Department of
Hygiene and Preventive Medicine, Iwate Medical University School of Medicine, Morioka, Iwate),
Yosikazu Nakamura (Department of Public Health, Jichi Medical University School of Medicine,
Shimotsuke, Tochigi), Fumihiko Kakuno (Higashiomi Public Health Center, Higashiomi, Shiga).
Participating Research Associates: Toshihiro Takeuchi, Mitsuru Hasebe, Fumitsugu Kusano, Takahisa
Kawamoto and members of 300 Public Health Centers in Japan, Masumi Minowa (Faculty of
Humanities, Seitoku University, Matsudo, Chiba), Minoru Iida (Kansai University of Welfare Sciences,
Kashiwara, Osaka), Tsutomu Hashimoto (Kinugasa General Hospital, Yokosuka, Kanagawa),
Shigemichi Tanaka (Department of Cardiology, Cardiovascular Center, Teine Keijinkai, Sapporo,
Hokkaido), Atsushi Terao (Health Promotion Division, Department of Public Health and Welfare, Shiga
Prefecture, Otsu, Shiga), Katsuhiko Kawaminami (Department of Public Health Policy, National
Institute of Public Health, Wako, Saitama), Koryo Sawai (The Japanese Association for
Cerebro-cardiovascular Disease Control, Tokyo), Shigeo Shibata (Clinical Nutrition, Kagawa Nutrition
University, Sakado, Saitama).
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Figure legend

Figure 1.
Relationship of body mass index (BMI) with death from all causes and cardiovascular disease (CVD) in
the unrestricted and restricted sample of healthy individuals.

(A) Relationship between BMI categories and all cause mortality in the unrestricted sample.

(B) Relationship between BMI categories and CVD mortality in the unrestricted sample.

(C) Relationship between BMI categories and all cause mortality in the restricted sample of healthy
individuals.

(D) Relationship between BMI categories and all cause mortality in the restricted sample of healthy
individuals.

RH: relative hazards are adjusted for age, gender, smoking (never, past, current; 1-20, 21-40, or 41+
cigarettes per day), and alcohol consumption (never, past, occasional and daily). The BMI range from
>23 to <25 kg/m2 is used as a reference for comparison with other BMI strata.

Diamonds and numbers above diamonds represented RH.

Bars represent 95% confidence intervals for the corresponding RH.

The restricted sample of a healthy individuals is defined as participants who had never smoked, were
aged <70 years, had TC =4.1 mmol/L, and who could be followed up for more than 5 years.
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Table 1. Age-, gender- adjusted baseline characteristics of several risk factors across body mass index (BMI) categories. NIPPON DATA80,1980.

BMI<I8.5 _ 18,5 <BMI<2] _2I<BMI<23__ 23<BMI<25__ 25<BMI<27 _ 27<BMI<30 30<BMI___P for trend
Male +Female N 604 2209 2348 1891 1073 615 184
Age (years) mean (SD) 54.1(15.5)  49.6(13.8)  49.7(128)  497(125)  50.1(11.8) 50.8(12.2) 52.5(124) 036
Gender (% female) % (N) 58.3%(352)  53.9%(1191) 53.7%(1261) 55.2% (1043) 53.3%(572) 62.8%(386)  81.5%(150)  <0.01
Systolic BP (mmHg) mean*(SD) 129.0222)  131.2(20.8)  134.9(20.6) 137.1(203) 140.4(20.1)  1424(222)  145.0(23.1) <0.01*
Diastolic BP (mmHg) mean*(SD) 76.4(12.0) 78.0(11.7) 80.8(11.9)  82.511.7)  84.7(11.3) 86.4(12.8) 89.3(13.8  <0.01*
Total cholesterol (mmol/L)  mean*(SD) 4.51(0.72) 4.63(0.81) 481(0.83)  4.94(0.88)  5.07(0.86) 5.09(0.88) 5240091)  <0.01*
Hypertensive drugs %* Nofyes)  4.3% (39) 53%(118)  9.1%(205) 11.3%(201) 15.6%(159)  15.1%(93)  24.4%(50)  <0.01*
Diabetes %* (Nofyes)  5.1% (38) 4.4% (99) 43%(98)  5.8%(105)  6.0% (62) 8.4% (49) 10.7%(18)  <0.01*
Current smoking %* (Nofyes)  40.9% (233)  35.6%(805)  32.7%(794) 31.7% (605) 29.0% (325) 31.1%(168)  26.4%(26)  <0.01*
Current alcohol drinking _ %* (Nofyes)  19.2% (109) _ 23.2% (527) _ 25.2% (614) _24.5% (468) 20.6% (231) _ 19.0% (100) _ 17.1%(15) __ 0.09*

N: numbers of participants;
*: adjusted for age and gender.
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2.27 (1.05-4.92) TH Y, BMBREDHEMNT 51T EMZEPIEL Y X 7 RERITHMNT 3E
MAAZ BNz, (EEE p E=0.044) HROHHTIX, BHEIZB VT AMmERE & pizEh
BT & OENZEREIRD bR o7 dd, ZiEI BV T RMERE O 22V NBIZ A BEOHER
FERREE RR (95%CI) 1. 1. 00 (F:HE) 1. 41 (0. 67-2. 98) . 1. 54 (0. 69-3. 401) , 2. 04 (0. 90-4. 62) .
3.00 (1.21-7.40), 2.83 (0.77-10.4) * AMEHEAHEMT 51F EMAEFFELY 27 NEE
NS AEAA A BTz, (EmfE p E=0. 008)

— 190 —



BEOE LD

DIERBIET Y A Z IR LT, HRIOSTICL Y, FicBEICRs VT BBk
BHEWEE (9,00-10, 000 f8/mn’) (3B bRV EE (4, 000-4, 900 f/mn®) (2t L CTEEICE
WY R BET B &R h o T, HEIZEWTIIED 10 BB OB T Lz Amsk
e OLMERBFEC Y X7 L OIEOEES X LI T 2EENE LN, HEFID
ST, BMERE & RERMEINERIELT U R 7 & ORFIZIX A MEREAS 9, 000 {&/mn’ LAk
DFETEWI A7 BBEINT L OOHEHFNICHERERZBEIIRD b o T, —F.
FZERFET Y R 2 L ORICITHEHZRICERREQRENRD biv, Z OBhERE., Ll
BWTHEEThH- T,

FERE

NIPPON DATA90 D] 13. 6 EIZ R SEBFMER ORRETTId. BB OEME, LmER
BICHT 2BEMOMEREAF L 13 L= FHIRF Th o7, WEBIORRTi, BMmek
IIEEIRME DR B X U BANZEFIZBWTIET & ORIZTRVEREN TS bivk, MHBITI.,
ZHEICBW T EDCBENHE TH o7z,

B BRSO LB R B FE DR RRICEZEE S L TWB 0D, HEIWIERE & R3EROE
RB—H—THDDOINIENPTIZR, LHLERE, BFEICBWT, £< OBEMD
fERREF & 3RS L CEORGERRDO b Z ik, AREREZRETELOTHS, H
MEBIIAER BFEBELINTEY, BALVEETH Y., LS EZREROB TRV I
TW3, ZIEIC, REOHEZHWT 2L L TORENITMZ T, FHOBEKRSE T
DIERBOTRIRTF L LTOREEEELIRETH D, TOLDITIE, Iy NAFTHED
BRECEHICEALE L OBEEZRETAMENRS B,

— 191 —



— 26l —

Table 1 Adjusted relative risk (RR) for death from cardiovascular disease according to white blood cell

count, NIPPON DATA90
Baseline WBC No. of Person- Age, sex-adjusted Multivariate-adjusted
count (cells/mm”>) deaths years RR (95% CI) RR" (95% CI)
Overall |
4,000-4,900 58 13155 1.00 ||(referent) 1.00 ||(referent)
3,000-5,900 86 23987 1.12 ||(0.80-1.56) 1.03 ||(0.72-1.45)
6,000-6,900 82 25000 1.20 1{(0.86-1.68) 1.10 ||(0.78-1.55)
7,000-7,900 57 19474 1.16 ||(0.80-1.67) 1.03 ||(0.71-1.50)
8,000-8,900 34 11180 1.48 ||(0.90-2.27) 1.22 ||(0.79-1.89)
9,000-10,000 24 5723 2.40 ||(1.48-3.90)** 1.86 |(1.13-3.05)**
-value for trend .003 0.074
Men
4,000-4,900 26 3859 1.00 ||(referent) 1.00 ||(referent)
5,000-5,900 43 7824 1.26 |[(0.77-2.06) 1.20 {|(0.73-1.98)
6,000-6,900 46 9959 1.23 ||(0.76-1.99) 111 1{(0.68-1.83)
7,000-7,900 29 8522 0.98 ||(0.57-1.67) 0.90 ||(0.52-1.55)
8,000-8,900 19 6070 1.28 ||(0.70-2.34) 1.02 ||(0.70-2.34)
9,000-10,000 16 3466 2.19 ||(1.16-4.15)** 1.66 ||(1.16-4.15)**
" |p-value for trend 185 0.710
Women
4,000-4,900 32 9296 1.00 ||(referent) 1.00 ||(referent)
3,000-5,900 43 16163 1.00 {|(0.63-1.58) 0.96 ||(0.60-1.53)
6,000-6,900 36 15041 1.17 1|(0.72-1.88) 1.13 {|(0.70-1.85)
7,000-7,900 28 10952 1.40 ||(0.84-2.34) 1.26 ||(0.74-2.13)
8,000-8,900 15 5111 1.74 ||(0.94-3.21) 1.50 |/(0.80-2.82)
9,000-10,000 8 2257 2.67 ||(1.22-5.92)** 2.31 ||(1.05-5.11)*%*
p-value for trend 0.005 -~ 0.026

*Aa'justed for age, sex, BMI at baseline, smoking status (never, former, current), alcohol consumption (never,
former, current), regular exercise (yes, no), systolic blood pressure, total cholesterol, HDL.cholesterol, and

hemoglobin Alc. ~ p <0.05.
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Table 2 Adjusted relative risk (RR) for death from coronary heart disease according to white blood cell

count, NIPPON DATA90
Baseline WBC No. of Person- Age, sex-adjusted Multivariate-adjusted
count (cells/mm”) deaths years RR (95% CI) RR" (95% CD)
Overall
4,000-4,900 14 13155 1.00 (referent) 1.00 (referent)
5,000-5,900 17 23987 0.89 (0.44-1.80) 0.88 (0.43-1.80)
6,000-6,900 18 25000 0.98 (0.48-1.97) 0.89 (0.43-1.83)
7,000-7,900 9 19474 0.65 (0.28-1.52) 0.60 (0.25-1.41)
8,000-8,900 8 11180 1.18 (0.49-2.87) 1.00 (0.40-2.49)
9,000-10,000 9 5723 2.83 (1.19-6.71)** 2.11 (0.86-5.19)
p-value for trend 0.164 0.445
Men
4,000-4,900 8 3859 1.00 (referent) 1.00 (referent)
3,000-5,900 10 7824 0.90 (0.36-2.30) 0.92 (0.35-2.40)
6,000-6,900 12 9959 0.95 (0.39-2.34) 0.81 (0.32-2.06)
7,000-7,900 7 8522 0.69 (0.25-1.93) 0.63 (0.22-1.81)
8,000-8,900 5 6070 0.94 (0.30-2.92) 0.75 (0.23-2.44)
9,000-10,000 7 3466 2.56 (0.90-7.29) 1.76 (0.58-5.37)
p-value for trend 0.321 0.751
Women
4,000-4,900 6 9296 1.00 (referent) 1.00 (referent)
5,000-5,900 7 16163 0.86 (0.29-2.55) 0.92 (0.30-2.81)
6,000-6,900 6 15041 0.99 (0.32-3.10) 1.07 (0.33-3.43)
7,000-7,900 2 10952 0.51 (0.10-2.55) 0.52 (0.10-2.64)
8,000-8,900 3 5111 1.80 (0.45-7.22) 1.74 (0.42-7.32)
9,000-10,000 2 2257 3.25 (0.66-16.1) 3.23 (0.62-17.0)
p-value for trend 0.365 0.405

*Adjusted for age, sex, BMI at baseline, smoking status (never, former, current), alcohol consumption (never,
former, current), regular exercise (yes, no), systolic blood pressure, total cholesterol, HDL.cholesterol, and

hemoglobin Alc.
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Table 3 Adjusted relative risk (RR) for death from stroke according to white blood cell count, NIPPON
DATA90

Baseline WBC No. of Person- Age, sex-adjusted Multivariate-adjusted
count (cells/mm 3 ) deaths years RR (95% CI) RR’ (95% CI)
Overall '
4,000-4,900 23 13155 1.00 (referent) 1.00 (referent)
5,000-5,900 41 23987 1.36 (0.82-2.27) 1.27 (0.76-2.14)
6,000-6,900 32 25000 122 (0.71-2.10) 1.16 (0.67-2.01)
7,000-7,900 29 19474 1.54 (0.89-2.68) 142 (0.81-2.50)
8,000-8,900 16 11180 1.85 (0.97-3.53) 1.63 (0.84-3.16)
9,000-10,000 10 5723 2.73 (1.28-5.83)** 2.27 (1.05-4.92)**
p-value for trend 0.011 0.044
Men
4,000-4,900 12 3859 1.00 (referent) 1.00 (referent)
5,000-5,900 21 7824 136 (0.67-2.76) 1.24 (0.60-2.57)
6,000-6,900 17 9959 1.01 (0.48-2.14) 0.92 (0.43-1.97)
7,000-7,900 15 8522 113 (0.53-2.44) 1.01 (0.46-2.22)
8,000-8,900 7 6070 1.07 (0.42-2.77) 0.87 (0.33-2.31)
9,000-10,000 7 3466 2.23 (0.86-5.79) 1.71 (0.64-4.59)
p-value for trend 0.465 0.846
Women
4,000-4,900 11 9296 1.00 (referent) 1.00 (referent)
5,000-5,900 20 16163 1.36 (0.65-2.85) 1.41 (0.67-2.98)
6,000-6,900 15 15041 1.47 (0.67-3.21) 1.54 (0.69-3.40)
7,000-7,900 14 10952 2.10 (0.95-4.65) 2.04 (0.90-4.62)
8,000-8,900 9 5111 312 (1.29-7.51)** 3.00 (1.21-7.40)%*
9,000-10,000 3 2257 3.06 (0.85-11.1) 2.83 (0.77-10.4)
p-value for trend 0.004 0.008

*Adjusted for age, sex, BMI at baseline, smoking status (never, former, current), alcohol consumption (never,
former, current), regular exercise (yes, no), systolic blood pressure, total cholesterol, HDL.cholesterol, and

hemoglobin Alc. ™" p <0.05.
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Abstract

Aim: Little is known about the prognostic value of q wave abnormality for cardiovascular disease (CVD) in resting
electrocardiogram (ECG) of Japanese general population with extremely low incidence of myocardial infarction.
Methods: We followed 8,339 participants without past and present history of CVD for 19 years. The
multivariate-adjusted hazard ratio (HR) of q wave abnormality for CVD mortality was estimated by the Cox
proportional hazards model.

Results: The multivariate-adjusted HR of composite findings of moderate or severe q wave abnormality was 1.75
(95% confidence interval (CI):0.97-3.17) for mortality due to CVD and 2.97 (95%CI: 1.43-6.16) due to heart diseases.
The multivariate-adjusted HR of mild abnormality for mortality from heart diseases was 1.95 (95%CI: 1.00—3.81).
The relationship between moderate and severe abnormalities and mortality from CVD was unchanged when the
participants with ST-T changes and high amplitude R waves were excluded and when the participants were divided
by the presence of major CVD risk factors such as hypertension. Q wave abnormality was not associated with the risk
of stroke.

Conclusion: Moderate or severe q wave abnormalities are prominent and important predictor for mortality due to
CVD and heart disease in Japanese general population without CVD history.

Key words: hazard ratio, cardiovascular discases, heart diseases, cohort study

Running title: Prognostic value of q wave for CVD mortality

Introduction

The resting electrocardiogram (ECG) abnormalities such as q or ST-T wave abnormality classified by Minnesota
code (MC) have consistently been associated with an increased risk of all cause mortality and CVD death, with most
studies reporting a doubled relative risk '3,

Q wave in resting ECG is considered as a sign of old myocardial infarction®, Previous studies assessed the risk of q
wave abnormality among the general population *>¢, however, little is known about the prevalence or prognostic
value of q wave abnormality in the non-Western general population such as Japanese with extremely low incidence of
myocardial infarction.

In the previous studies performed in the community, abnormality of q, ST, and T wave, left bundle branch block
(LBBB) and high amplitude R waves were categorized into major or minor abnormalities to assess the risk for CVD
or coronary heart disease (CHD) 7%, and only a few study assessed q wave abnormality by grade of MC respectively
13, The assessment of q wave by grade is necessary to determine whether even a small q wave of the individual in the
community without history of cardiac event would be a predictor for CVD. Moreover, a question remains whether the
risk of q wave abnormality on CVD and its subtypes are independent from ST-T abnormality and high amplitude R
waves or not.

To investigate the independent prognostic value of q wave for mortality due to CVD and its subtypes, we analyzed
the data from 19-year prospective study of 8,339 Japanese citizens free from CVD history at baseline.
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Subjects and Methods

Study participants

We used data from the National Integrated Project for Prospective Observation of Non-communicable Diseases and
its Trends in the Aged, 1980 (NIPPON DATAS80). Details of the study have been described elsewhere >'°. In this
survey, 300 areas were selected by stratified random sampling based on the national census in 1975. All residents
aged 30 years or older in these areas were enrolled, and a total of 10,546 people participated in the survey (response
rate: 76.6%). Accordingly, these participants were considered to be reasonably representative of the Japanese
population.

In this study, we enrolled 8,339 participants (3,694 male and 4,645 female) who were free from CVD history, atrial
fibrillation (Minnesota Code (MC),8-3), Wolff-Parkinson-White syndrome (MC, 6-4-1), and complete LBBB (MC,
7-1).

Case identification

To determine causes of death after 19 years follow up, we used the National Vital Statistics database of Japan with
permission of the Management and Coordination Agency, Government of Japan. The underlying causes of death were
coded according to the 9™ International Classification of Disease (ICD-9) through the end of 1994 and the 10"
International Classification of Disease (ICD-10) from the beginning of 1995. The details of the disease classification
in the present study was previously reported %17, and the name of the diseases according to the classification of
ICD-9 and -10 are shown in Table-1. CVD (ICD 9 code: 393 to 459), stroke (ICD 9 code: 430 to 438), and heart
disease (ICD 9 code: 393 to 398, 410 to 414, 415 to 429) were identified. Approval for this study was obtained from
the Institutional Review Board of Shiga University of Medical Science (No. 12-18, 2000).

Baseline examination

Information on history of CVD, diabetes, medication for hypertension, and the habits of smoking and drinking
were obtained from interviews by public health nurses. Blood pressure was measured after five minutes’ rest by
trained public health nurses at each public health center using a standard mercury sphygmomanometer. Serum total
cholesterol levels were determined in a laboratory (Osaka Medical Center for Health Science and Promotion) under
the quality control program of the Center for Disease Control and Prevention in the United States '®. Casual glucose
concentration was measured by the cupric-neocuproine method '°. Original glucose values obtained by the
cupric-neocuproine method were converted to those of the glucose-oxidase method, which is currently the standard,
by use of an equation reported by the same laboratory 2°.

A standard 12-lead ECG was recorded in the supine position. Each ECG was coded independently by two
researchers according to the Minnesota Code, which was developed to document significant ECG pattern change
using objective comparison rules 2'. Codes in agreement were accepted, whereas codes in disagreement were
adjusted by a panel of epidemiologists and cardiologists'®. Participants were divided into three categories according
to q wave abnormality grade as follows: q wave normal, mild q wave abnormality (MC, 1-3), and moderate or
severe abnormality (MC, 1-1 and 1-2). Moderate and severe abnormalities were included in one group because the
number of participants with moderate or severe abnormality was small.

Diagnosis for the presence of hypertension was systolic blood pressure > 140 mmHg or diastolic blood pressure >
90 mmHg or current medication for hypertension 2. Because the most of the participants were not fasted when the
baseline survey was conducted, we defined hyperglycemia as casual glucose level > 140 mg/dl or the presence of
history of diabetes mellitus®. Diagnosis for the presence of hyperlipidemia was defined as serum total cholesterol >
200 mg/dl 2.

Statistical Analysis

To compare bascline characteristics between the participants with and without q wave abnormality, we used
analysis of variance or the chi-square test. Age-adjustment was performed by analysis of covariance for continuous
variables.

We used the Cox proportional hazards model for estimating the hazard ratios (HR) of the presence of q wave
abnormality for CVD mortality and its subtypes (stroke or heart disease). In the model, we included age at study
entry, sex, body mass index (BMI), systolic blood pressure, scrum total cholesterol, smoking (current or
non-current), alcohol drinking (current or non-current), and the presence of hyperglycemia as confounding factors.

Further analysis was performed after exclusion for ST depression (MC, 4-1 to 4-4), T wave abnormality (MC, 5-1
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to 5-4), and high amplitude R waves (MC, 3-1 to 3-3) from the source population?*,
When we divided the participants according to the presence of hypertension, hyperglycemia, and hyperlipidemia,
similar analysis was performed.

Results

Baseline Characteristics

The baseline characteristics of the participants with and without q wave abnormality for both sexes are shown in
Table 2. The number of study participants with mild q wave abnormality comprised 62 (1.7 %) men and 46 (1.0 %)
women. The number of study participants with moderate or severe q wave abnormality comprised 23 (0.6 %) men
(moderate: 14, severe: 9) and 13 (0.3 %) women (moderate: 10, severe: 3). Age and the percentages of the presence
of history of diabetes and hyperglycemia were significantly higher in those with q wave abnormality for both sexes.
Systolic blood pressure, the percentages of hypertension and medication for hypertension, and serum total
cholesterol were higher in those with q wave abnormality in men. Casual glucose level was higher in those with q
wave abnormality in women. Although age-adjustment slightly attenuated these relations, most relations remained
statistically significant.

Risk of q wave abnormality for CVD mortality and its subtypes

There were 1578 deaths among all of the participants, including 544 deaths due to CVD, 257 deaths due to all
stroke and 257 deaths due to heart diseases.

Table 3 shows age-adjusted and multivariate-adjusted HRs for CVD death and cause-specific mortality. On the
whole, the age-adjusted and multivariate- adjusted HRs were almost the same as death from CVD and its subtypes.
Among the participants with moderate or severe q wave abnormality, the multivariate-adjusted HR for CVD death
compared to those without q wave abnormality was 1.79 (95%CI: 0.87-3.65) in men and 1.69 (95%CI: 0.54-5.29) in
women. Since there was no apparent interaction between sex for CVD mortality or its subtypes, we combined men
and women. For overall participants, the HR of moderate or severe q wave abnormality was 1.75 (95%CI:
0.97-3.17) for death due to CVD, 0.48 (95%CI: 0.12-2.00) due to stroke, 2.97 (95%CI: 1.43-6.16) due to heart
diseases.

The multivariate-adjusted HR of the participants with mild q wave abnormality for CVD death compared to those
without q wave abnormality was 1.27 (95%CI: 0.60-2.71) in men and 1.87 (95%CI: 0.92-3.80) in women. For
overall participants, the HR of mild g wave abnormality was 1.50 (95%CI: 0.90-2.51) for death due to CVD, 1.05
(95%CI: 0.43-2.56) due to stroke, 1.95 (95%CI: 1.00-3.81) due to heart diseases.

For all-cause mortality, the multivariate-adjusted HRs of moderate or severe q wave abnormality and mild q wave
abnormality were 1.62 (95%CIL: 1.05-2.50), and 1.28 (95%CI: 0.92-1.80) respectively.

After we additionally excluded the participants with complete A~V block (MC, 6-1), right bundle branch block
(MC, 7-2), and persistent ventricular rhythm (MC, 8-2), the HRs and 95%CIs of moderate and severe q wave
abnormality was 1.87 (95%CI: 1.03-3.38) for CVD mortality, and 3.20 (95%CI: 1.55-6.63) for heart disease
mortality. Similarly, the HRs of mild q wave abnormality for CVD and heart disease mortality was 1.47 (95%CL:
0.86-2.51) and 1.82 (95%ClI: 0.90-3.70), respectively.

Risk of g wave abnormality after exclusion of other ECG abnormalities

As shown in the Table 4, the multivariate-adjusted HRs of moderate or severe q wave abnormality for mortality
from CVD and heart diseases were significantly elevated even when the participants with ST depression, T wave
abnormality and high amplitude R waves were excluded. In the similar analysis, the multivariate-adjusted HRs of
mild q wave abnormality were almost the same, however, the relationship was not statistically significant.

Risk of q wave abnormality according to the presence of major CVD risk factors

Table 5 shows age-adjusted and multivariate-adjusted HRs for CVD death and heart disease mortality according
to the q wave abnormality when the participants were divided by the presence of hypertension, hyperglycemia, and
hyperlipidemia, respectively. For mortality from stroke, we did not perform the further analysis because there was
no significant relationship between q wave abnormality and mortality from stroke after the multivariate adjustment
as shown in Table 3 and 4. Among most of these subgroups, the HRs of moderate or severe q wave abnormality for
mortality from CVD and heart diseases were significantly elevated, and those of mild abnormality were elevated
although the relationship did not reach to statistically significance.
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Discussion

Our study presented the risk of q wave abnormality by grade of MC for CVD mortality and its subtypes among
Japanese general population who are free from CVD history. Although the prevalence of moderate and severe q
wave abnormality was low (0.4%), the significant increase of HRs was observed among the participants with
moderate and severe q wave abnormality for heart disecase mortality. The HRs of moderate and severe q wave
abnormality for mortality from CVD and heart disease were also significantly elevated when the participants with
ST, T wave abnormality and high amplitude R waves were excluded. Furthermore, when the participants were
divided into the subgroups according to the presence of hypertension, hyperglycemia, and hyperlipidemia, the HRs
of moderate and severe q wave abnormality for mortality due to CVD and heart disease were also consistently
elevated. Q wave abnormality was not associated with the risk of stroke mortality.

Previous studies reported that major q wave abnormality (MC, 1-1) predict all cause and CVD mortality 2.
However, few studies reported the risk of g wave abnormality by grade. Rose et al reported that age-adjusted
coronary heart disease mortality became higher according to the grade of q waves in their five-year follow-up study
3, but they did not assess the multivariate- adjusted HR of q wave abnormality.

Our study is the first report which presented the risk of q wave by grade independent from both ECG
abnormalities such as ST-T abnormality and high amplitude R waves and other CVD risk factors. Previous study
reported that even minor ST-T abnormalities were associated with increased long-term risk of mortality or incidence
due to stroke, CHD, and CVD * %, As we reported previously, high left R waves are associated with CVD
mortality?. Accordingly, we excluded the participants with ST - T wave abnormality and high amplitude R waves to
assess the risk of q wave abnormality independent from other ECG abnormalities. The participants with moderate or
severe q wave abnormality showed the significant increase of HR for CVD and heart disease even when ST - T
wave abnormality and high amplitude R waves were excluded. People in the community with MC 1-1 and MC 1-2
are considered to be high risk group for death due to CVD or heart diseases regardless of ST-T change and high R
waves, and should be under search for determining specific etiologies.

The risk of the q wave abnormality was assessed according to the presence of three major CVD risk factors.
Essentially, moderate or severe q wave abnormalities were associated with the risk of mortality due to CVD or heart
diseases regardless of the presence of three major CVD risk factors. Vast majority of abnormal q waves are due to
myocardial infarction, but a significant numbers are due to other causes such as cardiomyopathy, chronic obstructive
lung disease? and found in patients with nephropathy?’. ECG screening is a simple, inexpensive and widely available
test compared to the various kinds of specific tests to screen people with those diseases in communities. Moreover,
ECG is able to increase the predictive value for identifying individuals at high-risk for CVD and heart disease
mortality in addition to classic CVD risk factors.

The participants of this study were from a nationwide cohort study, and they were selected by a stratified random
sampling method. Accordingly, the results of the present study would apply to the general Japanese population.
Furthermore, the participants in our study were observed for 19 years, which is a long follow-up period and
increases the value of our study substantially.

One of the limitations of our study is that the number of the participants with q wave abnormality was small.
Accordingly, we could not divide the participants into three q wave categories (MC, 1-1, 1-2, and1-3) and assess the
risk of q wave abnormality according to the subtypes of stroke or heart diseases respectively. And we could not
investigate the prognostic value of mild q wave abnormality sufficiently in this study. Secondly, MC was coded by
visual reading in our study. Computerized ECG analysis is reported that it appears superior to visual reading to
better reliability **, However, ECG reading of this study was performed under the best standardized quality control
in 1980. Third, we could not assess the risk of q wave abnormalities according to the lead in which q waves existed
to evaluate their clinical meanings because there is no data concerning about the lead at the baseline survey.

In conclusion, moderate or severe q wave abnormality is associated with elevated risk for mortality from CVD or
heart diseases independent from other ECG changes among the participants with no CVD history. Although the
prevalence of q wave abnormality is not high among the participants without history of CVD in communities, q
wave abnormality is prominent and important predictor for CVD and heart disease mortality.
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Table 1. Definition of cause of death (ICD 9 or ICD10 tcodes)

Causes of Death ICD 9code ICD 10code
(-1994) - (19959
Chronic rheumatic heart disease 393-398 105-109
Hypertensive disease 401-405 I10-115
Ischemic heart disease 410-414 120-125
Diseases of pulmonary circulation 415-417 126-128
Other forms of heart disease 420-429 130-152
Cerebrovascular disease 430-438 160-169
Diseases of arteries, arterioles, and capilla 440-448 170-179
Diseases of vein and lymphatics, and 451-459 180-199

other diseases of circulatory system

t ICD 9 and ICD 10 means the 9th or 10th International Classification of Diseas
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Table 2.Baseline characteristics of the participants according to the g wave abnormality : NIPPON DATAS0, 1980-1999, Japan

q wave
normal mild moderate or severe p
(1-3-) (1-1-)+(1-2-)
Men
N 3609 62 23
Age (years) T 50 = 13 54 £ 14 59 £ 17 <0.001
Body mass index (kg/m?) + 225 + 28 229 = 3.1 221 = 3.1 0.500
History of diabetes mellitus (%)} 4.0 9.7 0.0 <0.05
Systolic blood pressure (mmHg) + 138 + 20 141 + 21 150 + 28 <0.01
Diastolic blood pressure (mmHg) 84 + 12 83 £ 13 8 =+ 14 0.82
Hypertension (%) } 48.9 613 69.6 <0.05
Medication for hypertension (%) } 8.8 21.0 174 <0.01
Serum total cholesterol (mg/dl) 187 + 33 194 = 33 203 = 62 <0.05
Hyperlipidemia (%) I 314 40.3 39.1 0.24
Glucose (mg/d]) t 101 = 33 103 = 27 116 = 41 0.08
Hyperglycemia (%) I 92 17.7 21.7 <0.05
Smoking (%)} 63.4 66.1 69.6 0.76
Alcohol drinking (%)} 75.3 74.2 56.5 0.12
Women
N 4586 46 13
Age (years) 50 + 13 57 + 14 65 + 13 <0.001
Body mass index (kg/m?) + 228 = 33 23 = 4 244 £ 4.6 0.22
History of diabetes mellitus (%)} 2.0 22 15.4 <0.01
Systolic blood pressure (mmHg) T 133 £ 21 139 £+ 21 142 + 33 0.05
Diastolic blood pressure (mmHg) 79 + 12 82 %= 11 84 £ 17 0.12
Hypertension (%) § 39.6 50.0 53.8 0.21
Medication for hypertension (%) I 373 45.7 53.8 0.24
Serum total cholestero! (mg/dl) + 190 =+ 34 199 = 34 202 + 50 0.09
Hyperlipidemia (%) I 36.0 43.5 46.2 0.44
Glucose (mg/dl) ¥ 99 =+ 28 116 + 78 128 = 58 <0.01
Hyperglycemia (%) 57 8.7 23.1 <0.05
Smoking (%)} 8.7 15.2 0.0 0.16
Alcohol drinking (%)} 203 8.7 30.8 0.10

Values located after the mark, =+, indicate standard deviation. 1 analysis of variance. } chi-square test.

(1-3-) or (1-1-)+(1-2-) indicates ECG codes classified by Minnesota Codes.

Hypertension; systolic blood pressure 2 140 mmHg and/or diastolic blood pressure 2 90 mmHg and/or current medication for hypertension.
Hyperlipidemia; total cholesterol > 200 mg/dl.

Hyperglycemia; glucose > 140 mg/dl and/or the presence of history of diabetes mellitus .
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Tabled. Risk of q wave abnormality for CVD mortality and its subtypes: NIPPON DATAS80, 1980-1999, Japan

CVD Stroke Heart Diseases
q wave q wave q wave
normal mild moderate or severe normal mild moderate or severe normal mild moderate or severe
(1-3-) (1-1)H1-2-) (1-3) (1-1-)+(1-2-) (1-3-) (1-1-)+(1-2-)
Men
N 3609 62 23 3609 62 23 3609 62 23
Person-years of follow-up 61733 966 284 61752 966 284 61752 966 284
Case 263 7 9 136 1 2 115 5 6
Mortality (/1000 person-years) 426 7.25 31.73 220 1.04 7.05 1.86 5.18 21.16
Age-adjusted hazard ratios 1.00 1.23 (0.58-2.61) 3.34(1.71-6.53) * 1.00 0.33 (0.05-2.38)  1.32(0.33-5.38) 1.00 2.06 (0.84-5.05)  5.51 (2.40-12.64) *
Multivariate-adjusted hazard ratios ~ 1.00 1.27 (0.60-2.71)  1.79 (0.87-3.65) 1.00 0.36 (0.05-2.60)  0.74 (0.17-3.16) 1.00 2.02 (0.824.98)  2.93 (1.20-7.15) =*
Women
N 4586 46 13 4586 46 13 4587 46 13
Person-years of follow-up 81187 736 194 81206 736 194 81206 736 194
Case 254 8 3 114 4 0 125 4 2
Mortality (/1000 person-years) 3.13 10.87 15.44 1.40 5.44 - 1.54 544 10.29
Age-adjusted hazard ratios 1.00 1.86 (0.92-3.77)  1.70(0.54-5.30) 1.00 2.10 (0.77-5.71) - 1.00 1.92 (0.71-5.21)  2.29 (0.57-9.28)
Multivariate-adjusted hazard ratios  1.00 1.87 (0.92-3.80)  1.69 (0.54-5.29) 1.00 2.06 (0.75-5.62) - 1.00 2.02 (0.74-5.50)  2.38 (0.59-9.70)
Men and Women
N 8195 108 36 8195 108 36 8197 108 36
Person-years of follow-up 142920 1702 478 142958 1702 478 142958 1702 478
Case 517 15 12 250 5 2 240 9 8
Mortality (/1000 person-years) 3.62 8.81 25.11 1.75 2.94 4.19 1.68 5.29 16.74
Age-adjusted hazard ratios 1.00 1.49 (0.89-2.50)  2.61 (1.47-4.65) * 1.00 1.00 (0.41-2.44)  0.86 (0.21-3.46) 1.00 1.99 (1.02-3.88) * 3.96 (1.95-8.03) *
Multivariate-adjusted hazard ratios  1.00 1.50 (0.90-2.51) 1.75(0.97-3.17) 1.00 1.05(0.43-2.56)  0.48 (0.12-2.00) 1.00 1.95(1.00-3.81) * 2.97 (1.43-6.16) *

Values in parentheses indicate 95% confidence interval of hazard ratios. The mark, *, indicates statisitically significant difference compared to the reference.
The age-adjusted hazard ratio: the grade of the q wave abnormality and age at study entry were entered in the model. Sex was also included in the model when we estimated overall hazard ratio.

The multivariate-adjusted hazard ratio: the grade of the q wave abnormality, age at study entry, systolic blood pressure, body mass index, serum total cholesterol, smoking, alcohol drinking,

and the presence of hyperglycemia (glucose > 140 mg/dl and/or the presence of history of diabetes mellitus) were entered in the model. Sex was also included in the model when we estimated overall hazard ratio.
(1-3-) or (1-1-)yH(1-2-) indicates ECG codes classified by Minnesota Codes.
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NIPPON DATA80, 1980-1999, Japan

Table 4, Risk of q wave abnormality for CVD mortality and its subtypes when the participants with ST depression, T wave abnormality, and high amplitude R waves were excluded:

CVD Stroke Heart Diseases
q wave q wave q wave
normal mild moderate or severe normal mild moderate or severe normal mild moderate or severe
(1-3-) (1-1-41-2-) (1-3-) (1-1-yH1-2-) (1-3-) (1-1-4(1-2-)

ST depression and T wave abnormality excluded
N 7389 86 19 7389 86 19 7389 86 19
Person-years of follow-up 130072 1425 258 130072 1425 258 130072 1425 258
Case 393 8 6 192 3 2 180 5 3
Mortality (/1000 person-years) 3.02 5.62 23.24 1.48 2.11 1175 1.38 3.51 11.62
Age-adjusted hazard ratios 1.00 1.13(0.56-2.27) B.12(3.61-18.22) * 1.00  0.84(0.27-2.63) 5.39(1.33-21.78) * 1.00 1.58(0.65-3.86) 8.98(2.86-28.21) *
Multivariate-adjusted hazard ratios 1.00 1.20 (0.60-2.43) 5.33(2.33-12.21) * 1.00 0.93(0.30-2.91) 3.56(0.86-14.80) 1.00 1.66(0.68-4.05) 6.14(1.91-19.78) *
ST depression, T wave abnormality and high amplitude R wave excluded
N 6350 73 14 6350 3 14 6350 73 14
Person-years of follow-up 112095 1191 197 112095 1191 197 112095 1191 197
Case 320 7 3 150 2 1 153 5 2
Mortality (/1000 person-years) 285 5.88 1523 1.34 1.68 5.08 1.36 420 10.15
Age-adjusted hazard ratios 1.00 1.15(0.54-2.44) 7.11 (2.28-22.25) * 1.00  0.67(0.17-2.71) 5.04 (0.70-36.20) 1.00 1.75(0.72-4.30) 10.01 (2.4740.56) *
Multivariate-adjusted hazard ratios 1.00 1.21(0.57-2.57) 4.46(1.39-14.32) * 1.00 0.72(0.18-2.93) 2.89(0.39-21.61) 1.00 1.82(0.74-4.47) 6.83(1.63-28.57) *

Values in parentheses indicate 95% confidence interval of hazard ratios. The mark, *, indicates statisitically significant difference compared to the reference.
The age-adjusted hazard ratio: the grade of q wave abnormality, sex, and age at study entry were entered in the model.

The multivariate-adjusted hazard ratio: the grade of q wave abnormality, sex, age at study entry, systolic blood pressure, body mass index, serum total cholesterol, smoking, alcohol drinking,

and the presence of hyperglycemia (glucose 2 140 mg/dl and/or the presence of history of diabetes mellitus) were entered in the model. Sex was also included in the model when we estimated overall hazard ratio.

(1-3-) or (1-1-)+(1-2-) indicates ECG codes classified by Minnesota Codes (MS).
ST depression: MC 4-1 ~ 4-4. T wave abnormality: MC 5-1 ~ 5-4. high amplitude R waves: MC 3-1 ~ 34,



Table 5. Risk of q wave abnormality according to the presence of hypertension, hyperglycemis, and hyperlipidemia: NIPPON DATAS0,
1980-1999, Japan

CVD Heart Diseases
q wave q wave
normal mild moderate or severe normal mild moderate or severe
13 (1-13+(1-2-) (1-3-) (1-1y(1-27)
Hypertension (-) (N:4671)
N 4611 47 13 4611 47 13
Person-years of follow-up 83232 847 192 83232 847 192
Case 123 4 3 69 3 2
Mortality (/1000 person-years) 1.48 4.72 15.63 0.83 3.54 10.42
Age-adjusted hazard ratios 1.00 2,23 (0.82-6.04)  5.06 (1.59-16.14) * 1.00 2.97 (0.93-9.46) 5.58 (1.34-23.20) =
Multivariate-adjusted hazard ratios 1.00 1.76 (0.64-4.82) 4.99(1.56-15.95) ¢ 1.00 2.25(0.70-7.28) 5.62 (1.34-23.50) *
Hypertension (+) (N:3668)
N 3584 61 23 3584 61 23
Person-years of follow-up 59688 855 286 59688 855 286
Case 394 11 9 171 6 6
Mortality (/1000 person-years) 6.60 12.86 31.48 2.86 7.02 20.99
Age-adjusted hazard ratios 1.00 1.35 (0.74-2.45) 2.17(1.124.21) * 1.00 1.77 (0.784.01) 3.52(1.55-7.98) *
Multivariate-adjusted hazard ratios 1.00 1.38 (0.75-2.52) 1.59 (0.80-3.17) 1.00 1.81(0.86-4.12) 2.74(1.17-641) *
Hyperglycemia () (N:6283)
N 6194 69 20 6194 69 20
Person-years of follow-up 109575 1186 292 109575 1186 292
Case 297 7 8 141 3 5
Mortality (/1000 person-years) 271 5.90 27.40 1.29 2.53 17.12
Age-adjusted hazard ratios 1,00 1.72 (0.81-3.64) 3.37(1.66-6.85) * 1.00 1.54 (0.49-4.83) 4.46 (1.81-10.99) *
Multivariate-adjusted hazard ratios 1.00 159 (0.75-3.37)  2.54(1.19-5.39) # 1.00 1.45 (0.46-4.56)  3.43 (1.32-8.89) »
Hyperglycemia (+) (N:2056)
N 2001 39 16 2001 39 16
Person-years of follow-up 33345 516 186 33345 516 186
Case 220 8 4 99 6 3
Mortality (/1000 person-years) 6.60 15.50 2151 297 11.63 16.13
Ape-adjusted hazard ratios 1.00 1.22 (0.60-2.48) 1.68 (0.624.53) 1.00 2.32(1.01-5.35) 3.02 (0.95-9.55)
Multivariate-adjusted hazard ratios 1.00 1.37 (0.67-2.82) 1.26 (0.46-3.46) 1.00 2.52(1.09-5.86) * 2.41(0.74-7.79)
Hyperlipidemia (-) (N:5494)
N 5410 63 21 5410 63 21
Person-years of follow-up 94128 1021 282 94128 1021 282
Case 310 6 4 143 6 3
Mortality (/1000 person-years) 3.29 588 14.19 152 5.88 10.64
Age-adjusted hazard ratios 1.00 0.92 (0.41-2.08) 1.97 (0.73-5.28) 1.00 2.07 (0.91-4.71) 3.28(1.04-10.31) *
Multivariate-adjusted hazard ratios 1.00 1.06 (0.47-2.39) 1.29 (0.47-3.56) 1.00 2.19(0.95-5.03) 2.62(0.81-8.48)
Hyperlipidemia (+) (N:2845)
N 2785 45 15 2785 45 15
Person-years of follow-up 48792 681 196 48792 681 196
Cese 207 9 8 97 3 5
Mortality (/1000 person-years) 424 13.21 40.81 1.99 4.40 25.51
Age-adjusted hazard ratios 1.00 2.50(1.28-4.88) * 3.19(1.55-6.55) * 1.00 1.85 (0.59-5.84) 5.14 (2.05-12.89) »
Multivariate-adjusted hazard ratios 1.00 2.33(1.19-4.56) * 2.35(1.09-5.06) * 1.00 1.67(0.53-5.28)  3.96 (1.51-10.39) *
Values in parentheses indicate 95% confidence interval of bazard ratios. The mark, *, indicates statisitically significant i compared to the refe .
Di is for the of hypertensi ystolic blood 2 140 mmHg and/or diastolic blood pressure 2 90 mmHg and/or current medication for hypertension.

Diagnosis for the presence of hyperplycemia: blood sugar 2 140 mg/dl and/or the presence of history of diabetes mellitus .

Diagnosis for the presence of hyperlipidemia: total cholesterol > 200 mg/dl.

The age-adjusted hazard ratio: the grade of q wave abnormality, sex, and age at study entry were entered in the model.

The multivariate-adjusted hazard ratio: the grade of q wave abnormality, sex, age at study entry, systolic blood pressure, body mass index, serum total cholesterol,
smoking habit, alcohol drinking, and the presence of hyperglycemia (glucose 2 140 mg/dl and/or the presence of history of diabetes mellitus) were entered in the model.
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Abstract

A family history of stroke seems to be related with increased risk of stroke although the relationship is not always
significant. Increased risk of stroke is strongly associated with hypertension, which might be also associated with
family history. However, investigations into the relationship between family history of hypertension and stroke
mortality are scarce. We investigated whether a family history of stroke and that of hypertension evaluated using a
simple questionnaire could predict stroke mortality in Japanese.

We obtained parental histories of stroke and of hypertension from 8,037 randomly selected general Japanese
without history of cardiovascular disease and followed them for 19 years. The multivariate adjusted hazard ratios
(HRs) for total stroke mortality, intra-cerebral hemorrhage mortality and for cerebral infarction mortality according to
family history were estimated using the Cox proportional hazards model.

The prevalences of family histories of stroke and of hypertension were 20.6% and 31.1%, respectively. A family
history of stroke was not related to total stroke mortality, intra-cerebral hemorrhage mortality or to cerebral infarction
mortality. Meanwhile, a family history of hypertension was positively related to total stroke mortality among women
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aged less than 60 years and men aged 60 or more years (women: HR = 3.41, 95%CI: 1.49 — 7.81; men: HR = 1.50,
95%CI: 1.00 — 2.24) even after adjustment for systolic blood pressure.

In conclusion, a family history of stroke could not predict total stroke mortality. However, a family history of
hypertension might predict an increased risk for total stroke.

Key words: family history, stroke, hypertension, stroke mortality, epidemiology
Introduction

One of the simplest ways to determine whether individuals have a potential genetic risk for diseases, even in
developing countries, is to collect information about their family history. The 2002 American Heart Association
guidelines for primary prevention of cardiovascular disease and stroke recommend regularly updating family histories
for coronary heart disease (1).

Stroke is strongly affected by hypertension, which may also be associated with family history (2). Thus, knowledge
of the family history of hypertension might also provide potential predictability for stroke. Nevertheless, the
relationship between stroke mortality and a family history of stroke and of hypertension remains unclear except for
the relationship between subarachnoid hemorrhage and a family history(3-4).

Although stroke mortality and incidence has remained still higher in Japan than in Western countries (5), very few
prospective studies have examined the association between family history and stroke mortality in the general
Japanese population. NIPPON DATASO is a large cohort study of individuals selected randomly from all over Japan
who were followed up for 19 years. We investigated whether a simple questionnaire about family histories of stroke
and of hypertension could predict stroke mortality among the general Japanese population.

Methods
Population

Cohort studies of the National Survey on Circulatory Disorders, Japan, are referred to as NIPPON DATA (National
Integrated Project for Prospective Observation of Non-communicable Disease and its Trends in the Aged). The
present study analyzed data from NIPPON DATAS80, in which baseline surveys were performed in 1980. Details of
this cohort have been reported elsewhere(6). -

A total of 10,546 residents (4640 men and 5906 women, aged > 30 years) from 300 randomly selected districts
participated in the survey and were followed up until November 1999. The overall population of residents over 30
years of age in all districts was 13,771, and the participation rate in the survey was 76.6%. Accordingly, these
participants were considered to be representative of the Japanese population. Of the 10,546 participants, 2,509 were
excluded due to incomplete residential access information at the first survey (n = 908), a history of coronary heart
disease or stroke (n = 697), or missing information in baseline survey (n = 904). The present study analyzed data
from the remaining 8,037 participants (3,586 men and 4,451 women). The prevalences of family histories of stroke
and of hypertension did not differ between those who were followed up and those who were not.

Folliow-up survey

The underlying causes of death in the National Vital Statistics which we obtained from the Ministry of Health,
Labor and Welfare were coded according to the 9* International Classification of Diseases (ICD-9) until the end of
1994 and according to the 10® International Classification of Disease (ICD-10) from the start of 1995 until the end of
1999. The details of these classifications are described elsewhere (6). Codes 430-438 in ICD-9 and 160-69 in ICD-10
were defined as death from total stroke, which included death from cerebral infarction (codes 433, 434, 437.7a and 7b
in ICD-9, 161 and 169.1 in ICD-10) and from intra-cerebral hemorrhage (codes 431-432 in ICD-9, 163 and 169.3 in
ICD-10).

The Management and Coordination Agency of the Government of Japan provided permission to use the National
Vital Statistics and the Institutional Review Board of Shiga University of Medical Science (No. 12 - 18, 2000)
approved this study.

Baseline examination

Public health nurses obtained information about parental family histories of stroke and of hypertension (none, both
parents, only paternal, only maternal). We defined a participant as “family history positive” if he or she reported that
one parent had such a history. Public health nurses also obtained information about smoking, alcohol consumption,
and medical history. Trained observers obtained baseline blood pressure values using a standard mercury
sphygmomanometer placed on the right arm of seated participants. Body mass index (BMI) was calculated as weight
(kg) divided by the square of height (m).

Non-fasting blood samples were obtained at the baseline survey. The serum was separated and centrifuged soon
after blood coagulation. Plasma samples were collected into siliconized tubes containing sodium fluoride and shipped
to a central laboratory (Osaka Medical Center for Health Science and Promotion) for blood measurements. Plasma
glucose was measured using the cupric-neocuproine method and converted to the value of the glucose oxidase
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method (7). Total cholesterol was also measured enzymatically as standardized by the Centers for Disease
Control/National Heart, Lung, and Blood Institute (CDC-NHLBI) Lipids Standardization Program (8).

We defined high blood pressure as systolic blood pressure of >140 mmHg, diastolic blood pressure > 90 mmHg,
the administration of antihypertensive agents, or any combination of these. We divided participants into five
categories of smokers (never-smoked; ex-smoker; current smoker, <21 cigarettes/day, >21 cigarettes/day and >41
cigarettes/day) and four categories of drinking (never-drinker; ex-drinker; current drinker, occasionally and daily).
Statistical analysis

Continuous variables were compared using the analysis of variance and dichotomized variables were compared
using the y’-test to determine differences in the baseline characteristics according to family history categories. The
multivariate adjusted hazard ratios (HRs) of stroke mortality were estimated by three Cox proportional hazards
models with the following adjustments: Model 1, age; Model 2, age, total cholesterol, blood glucose, smoking, and
drinking category; Model 3, systolic blood pressure was added to Model 2. All confidence intervals were estimated at
the 95% level. All statistical tests were two-sided and significance was defined as P <0.05. The Statistical Package for
the Social Sciences (SPSS Japan Inc. version 11.0J, Tokyo, Japan) was used to perform all analyses.

Results

The prevalences of family histories of stroke and of hypertension were 20.6 and 31.1%, respectively. Table 1
shows the baseline characteristics of the study participants stratified by gender and age according to family histories.
In both gender- and age-specific groups, participants with a family history of hypertension more often had a family
history of stroke. We did not find any significant difference according to family history in mean values of age, BMI,
blood pressure, total cholesterol, or blood glucose. In addition, the prevalences of hypertension, frequency of
medication for hypertension, smoking, or alcohol consumption did not significantly differ.

Total person-years of follow-up were 140,340 and the mean follow-up period was 17.5 years. During this period,
1,570 participants died of all causes and 261 participants died of total stroke (152 of ischemic stroke, 58 of
intra-cerebral hemorrhagic stroke and 51 of other conditions).

Table 2 shows gender specific analyses. The number of stroke deaths, multiple adjusted HRs and 95% ClIs for
stroke mortality according to family histories of stroke and of hypertension are listed. A family history of stroke was
not related to stroke mortality in either gender. A family history of hypertension was positively and significantly
related to cerebral infarction mortality in men (Table 2; total stroke, Model 2: HR = 1.38, 95%CI: 0.97 —1.96, cerebral
infarction, Model 2: HR = 1.68, 95%CI: 1.08 — 2.60). On the other hand, a family history of hypertension did not
predict stroke mortality in women.

Table 3 shows gender- and age-group-specific analyses. A family history of stroke was not related to stroke
mortality in either gender or any age specific group. A family history of hypertension did not relate to total stroke
mortality in younger men aged <60 years but significantly increased total stroke mortality in elderly men aged =60
years (Table 3: Men (b); Model 2: HR = 1.52, 95%CI: 1.02 - 2.27). Conversely, in women, a family history of
hypertension significantly increased total stroke mortality in younger group aged <60 years (Table 3: Women (a);
Model 2: HR = 3.06, 95%CI: 1.37 - 6.86). Among elderly women aged >60 years, we did not find any relationship
between family history of hypertension and stroke mortality (Table 3: Women (b)). We calculated all HRs using the
three models and found that adjustment for systolic blood pressure did not alter these findings.

Discussion _

The present study found that a family history of stroke could not predict stroke mortality in the general Japanese
population. However, a family history of hypertension significantly related to stroke mortality among elderly men
aged 60 or more years and younger women aged less than 60 years.

In previous epidemiologic investigations including studies of twins and the Framingham Study, a family history of
stroke seemed to increase the risk of stroke although some studies did not find a significant relationship (4, 9-16).
FloBmann et al. systematically reviewed the genetic epidemiology of ischemic stroke. Their meta-analyses identified
a positive family history of stroke as a moderate risk factor for ischemic stroke in both case-control (odds ratio (OR):
1.76; 95%CI, 1.7 - 1.9) and cohort (OR: 1.3; 95%CI, 1.2 - 1.5) studies (4). Although possible confounding factors
were not adjusted for, a prospective Japanese study showed that a family history of stroke increased the risk of
intra-cerebral hemorrhage but not of cerebral infarction (11). Based on these findings, the American Heart
Association/American Stroke Association Stroke Council noted that both paternal and maternal histories of stroke are
associated with increased risk of stroke through many mechanisms, including (1) genetic heritability of stroke risk
factors, (2) inheritance of susceptibility to the effects of such risk factors, (3) familial sharing of
cultural/environmental and lifestyle factors, and (4) interaction between genetic and environmental factors (3).

On the bases of this information, we initially postulated that participants with a family history of stroke might have
higher blood pressure, other unfavorable risk factors and consequently a higher HR for stroke mortality than those
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without such a family history. However, we did not identify any significant associations. One possible explanation for
the absence of a relationship between family history of stroke and stroke mortality might be the very high historical
stroke mortality rate in Japan. Although the genetic pool of Japanese has not changed, the age-adjusted stroke
mortality rate has significantly decreased during the past half-century (17). This suggests that environmental factors
in the past, such as especially higher salt intake which lead to increased blood pressure or malnutrition, strongly
contributed to the stroke incidence, especially that of cerebral hemorrhage (18). Furthermore, since infectious disease
was frequent cause of death during the lifetimes of respondents’ parents, there were also some possibilities that a
positive family history of stroke in the present study included the parents who were afflicted with stroke because they
simply lived longer. Thus, a family history of stroke assessed using the reports to a simple questionnaire in the
present study could not predict stroke mortality in Japan. Differentiation of family history of stroke and age of stroke
onset among afflicted parents might be important to understand the influence of a family history of stroke on stroke
mortality (16).

Hypertension is one of the main risk factors for stroke, which is also supposed to be affected by family history
(2,19). Several genetic epidemiologic studies have revealed that gene polymorphisms are related to hypertension
(19-21). Some studies have also found an aggregation of hypertension and stroke in family histories and medical
histories, suggesting a close association between these diseases (22-23). We also found an aggregation of both
diseases in family histories in the present study. However, studies on the relationship between a family history of
hypertension and stroke mortality are still scarce and the results are not concordant. Flossmann et al. mentioned the
difficulty of diagnosing family history of hypertension in the past in their review (4). Okada et al. reported the
prevalence of family history of hypertension was 5.4%(224 / 4,186) in 1976 (11), which was much lower than that
observed in the present study. Recall for parental hypertension may be difficult to confirm because of less frequent
opportunity for measuring blood pressure or different criteria of hypertension when their parents were young and
alive and of so-called “recall bias™. Thus, further study should be warranted. In our present findings, we observed the
relationship between family history of hypertension and stroke mortality was evident with a significant HR greater
than 3.0 among younger women than elder women and men. This suggests that some genetic influences are involved
in the pathogenesis of hypertension and stroke (14~15), although HR of elder men was around 1.5 with statistical
significance. We primarily hypothesized that the relation between family history of hypertension and stroke mortality
was stronger in younger than that in elderly because the effect of environmental cardiovascular risk factors might be
evident in the elderly and numbers of risk factors would increase with age (24), which attenuated the effect of family
history due to genetic background. This hypothesis is consistent with our findings for women. Since the awareness of
hypertension was reported to be lower in men than in women (25), lower accuracy of family history of hypertension
in men might have lead to the low HR in younger men.

In conclusion, a simple questionnaire designed to assess a family history of stroke could not be an index of
potential genetic risk predicting stroke mortality in this study. More specific information with regard to parental
history of stroke or more specific genetic exploration might be required to assess the genetic risk of stroke mortality.
‘Whereas a family history of hypertension obtained from a simple questionnaire might have the potential to predict an
increased risk of total stroke mortality. For individuals who reported family history of hypertension, other
cardiovascular risk factors and the risk factors for future hypertension such as salt intake (26), should be managed to
prevent stroke.
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Table 1. Means and prevalence of baseline characteristics of 3,586 men and 4,451 women aged 30 years and older (NIPPON DATAB80, 1980).

ﬁmcn
Family history Family history
Baseline risk characteristics Stroke Hypertension Stroke Hypertension
No Yes No Yes No Yes No Yes

(a) Age less than 60
Number of participants 2199 559 1183 875 2676 719 2348 1047
Family history of stroke(%) 0.0 100.0 14.4 32.8* 0.0 100.0 14.8 35.4+
Age 444748 43 44.4748.44 44.34+8.46 44,73+8.38 44.54+8.62 44.49+8.48 44.63+8.65 44.30+8.45
BMI (kg/m?) 22.81+2.80 22.62+2.77 22.80+2.78 22.72+2 81 22.86+3.27 22.82+3.34 22.82+3.25 22.91+3.38
Systolic Blood Pressure (mmHg) 134.52+18.70 134.63+18.39 134.06+18.79 135.59+18.26 129.24+19.15 129.18+19.11 129.35+19.07 128.97+19.29
Diastolic Blood Pressure (mmHg) 83.21+12.13 82.56+12.41 82.78+12.03 83.72+12.50 78.27+11.64 79.28+11.67 78.22+11.36 79.07+£12.27
Total Cholesterol (mg/dl) 188.1533.31 185.77+£32.23 187.67+32.96 187.66+33.41 187.28+32.69 186.42+35.06 186.81+32.52 187.76+34.69
Blood glucose (mg/dl) 100.34+32.17 98.73+25.33 99.52+29.61 101.07+33.52 98.17426.65 96.06+19.53 98.63+27.77 95.70+18.56
High blood pressure (%) 351 37.6 345 37.9 25.1 26.6 25.2 25.9
Medication for hyertension (%) 7.1 6.8 73 6.5 78 9.0 7.7 8.9
Drinking

non-drinker (%) 21.8 19.3 21.6 20.7 78.4 78.4 77.8 79.9

occasional-drinker (%) 29.1 274 29.3 27.8 19.0 19.2 19.3 18.4

current-drinker (%) 49.1 53.3 49.1 51.5 2.6 24 29 1.7
Smoking

non-smoker (%) 33.7 34.7 334 352 92.0 91.8 92.4 91.1

current-smoker(<20) (%) 37.2 358 38.0 347 7.3 7.4 7.0 8.0

current smoker(21<) (%) 29.1 29.5 28.6 30.1 0.7 0.8 0.6 0.9
(b) Age 60 and more
Number of participants 654 174 559 269 852 204 749 307
Family history of stroke(%) 0.0 100.0 15.0 33.5* 0.0 100.0 15.1 29.6*
Age 69.06+6.35 68.54+6.04 68.67+6.05 69.12+6.75 68.71+6.29 69.01+6.87 68.66+6.20 69.0316.87
BMI (kg/m?) 21.78+2.91 21.77+3.09 21,74+2.90 21.86+3.03 22.77+3.54 22.78+3.53 22.79+3.54 22.7443.51
Systolic Blood Pressure (mmHg) 150.24+20.87 150.22+20.94 150.32+22.49 150.06+22.45 147.32+22.59 144.85+22.61 147.64+22.78 144.88+22.09
Diastolic Blood Pressure (mmHg) 85.12+12.67 84.89+11.64 84.81+12.33 85.61x12.72 82.65+12.32 81.53+11.86 82.58+12.33 82.06+12.03
Total Cholesterol (mg/dl) 182.57431.72 185.70+32.46 184.39+31.98 180.81+31.60 201.52+34.43 195.63+30.05 200.90+33.00 199.12+35.36
Blood glucose (mg/dl) 111.50+40.45 106.04+28.31 110.28+40.45 110.50+33.36 110.04+35.33 110.88+31.05 109.86+33.53 111.03+36.91
High blood pressure (%) 674 724 67.8 69.9 63.6 61.8 64.9 59.3
Medication for hyertension (%) 26.9 31.0 26.7 30.1 29.1 304 29.9 28.0
Drinking

non-drinker (%) 35.9 328 36.3 33.1 84.6 828 84.6 834

occasional-drinker (%) 20.6 172 18.8 223 11.3 12.7 11.2 12.4

current-drinker (%) 434 50.0 449 44.6 41 45 42 42
Smoking

non-smoker (%) 433 483 44.5 439 88.7 91.2 89.2 89.3

current-smoker(£20) (%) 453 40.2 447 43.1 10.3 8.3 9.9 10.1

current smoker(21<) (%) 114 115 10.8 13.0 1.0 0.5 0.9 0.6

BMI: body mass index

High blood pressure was defined as SBP= 140 mmHg and /or DBP = 90 mmHg and /or medication.

*p<0.05
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Table 2. Multiple adjusted hazard ratios and 95% confidence intervals according to the family history by gender in 3,586 men and 4,451 women aged 30 years and older

(NIPPON DATAS0, 1980-1999).

Men Women
Family history Family history
Stroke ' Hypertension Stroke Hypertension
No Yes No Yes No Yes No Yes
Number of participants 2853 733 2442 1144 3528 923 3097 1354
Person-years 48805 12550 41926 19378 62799 16237 55044 23992
All stroke
number of death 115 24 85 54 95 27 82 40
*HR(95%CI) 1.00 0.70(0.45-1.10) 1.00 1.40(0.99-1.99) 1.00 1.27(0.82-1.95) 1.00 1.11(0.75-1.62)
**HR(95%CI) 1.00 0.73(0.47-1.15) 1.00 1.38(0.97-1.96) 1.00 1.32(0.85-2.04) 1.00 1.08(0.73-1.59)
***HR(95%CI) 1.00 0.73(0.47-1.15) 1.00 1.36(0.96-1.93) 1.00 1.38(0.89-2.14) 1.00 1.13(0.77-1.66)
Intra-cerebral hemorrhage
number of death 28 6 22 12 18 6 13 11
*HR(95%CI) 1.00 0.77(0.31-1.88) 1.00 1.19(0.58-2.44) 1.00 1.26(0.49-3.23) 1.00 1.93(0.85-4.37)
**HR(95%CI) 1.00 0.77(0.31-1.90) 1.00 1.16(0.56-2.39) 1.00 1.36(0.52-3.51) 1.00 1.87(0.82-4.26)
**¥*¥HR(95%CI) 1.00 0.78(0.32-1.94) 1.00 1.13(0.55-2.32) 1.00 1.47(0.57-3.82) 1.00 1.82(0.80-4.18)
Cerebral infarction
number of death 72 14 49 37 52 14 49 17
*HR(95%CI) 1.00 0.61(0.34-1.10) 1.00 1.69(1.10-2.61) 1.00 1.35(0.74-2.45) 1.00 0.76(0.44-1.33)
**HR(95%CI) 1.00 0.64(0.35-1.15) 1.00 1.68(1.08-2.60) 1.00 1.41(0.78-2.57) 1.00 0.74(0.42-1.29)
***HR(95%CI) 1.00 0.63(0.35-1.14) 1.00 1.65(1.07-2.56) 1.00 1.48(0.81-2.69) 1.00 0.77(0.44-1.36)

HR: hazard ratio, CI: confidence interval,

*Hazard ratios were estimated by Cox proportional hazard model adjusted for age.

**Hazard ratios were estimated by Cox proportional hazard model adjusted for age, blood glucose, total cholesterol, smoking habits and drinking habits.

**¥Hazard ratios were estimated by Cox proportional hazard model adjusted for age, systoric blood pressure, blood glucose, total cholesterol, smoking habits and drinking habits.
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Table 3. Multiple adjusted hazard ratios and 95% confidence intervals according to the family history by gender and age specific group in 3,586 men and 4,451 women aged 30
years and older (NIPPON DATAS80, 1980-1999).

Men Women
Family history Family history
Stroke Hypertension Stroke Hypertension
No Yes No Yes No Yes No Yes
(a) Age less than 60 .
Number of participants 2199 559 1883 875 2676 719 2348 1047
Person-years 40085 10144 34412 15817 49918 13300 43811 19407
All stroke
number of death 26 8 22 12 20 5 11 14
*HR(95%CT) 1.00 1.19(0.53-2.69) 1.00 1.10(0.54-2.27) 1.00 0.74(0.27-2.00) 1.00 3.18(1.42-7.11)
**+HR(95%CI) 1.00 1.30(0.57-2.96) 1.00 1.03(0.50-2.14) 1.00 0.72(0.26-1.95) 1.00 3.06(1.37-6.86)
**+HR(95%CI) 1.00 1.31(0.57-3.00) 1.00 1.04(0.50-2.16) 1.00 0.65(0.24-1.78) 1.00 3.41(1.49-7.81)
(b) Age 60 and more
Number of participants 654 174 559 269 852 204 749 307
Person-years 8720 2355 7514 3561 12881 2937 11233 4585
All stroke
number of death 89 16 63 42 75 22 71 26
*HR(95%CI) 1.00 0.58(0.34-1.00) 1.00 1.50(1.01-2.23) 1.00 1.42(0.88-2.30) 1.00 0.81(0.52-1.28)
*+HR(95%CI) 1.00 0.58(0.34-1.01) 1.00 1.52(1.02-2.27) 1.00 1.54(0.95-2.50) 1.00 0.76(0.48-1.20)
**+HR(95%CI) 1.00 0.58(0.34-1.00) 1.00 1.50(1.00-2.24) 1.00 1.57(0.97-2.57) 1.00 0.77(0.49-1.23)

HR: hazard ratio, Cl: confidence interval,

*Hazard ratios were estimated by Cox proportional hazard model adjusted for age.

**Hazard ratios were estimated by Cox proportional hazard model adjusted for age, blood glucose, total cholesterol, smoking habits and drinking habits.

*++Hazard ratios were estimated by Cox proportional hazard model adjusted for age, systoric blood pressure, blood glucose, total cholesterol, smoking habits and drinking habits.
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JEEH DA T RY v 7 Ra—bDb0& Y 77 LR E L, ADEEEBRE
4 (PAF) X pdX(HR-1)/HR TEHE L7 (pdiXTZNFNOHT Y TOIRELE LI ADE]

o

FER
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Table 1. Baseline characteristics of study population. NIPPON DATA90, men and
women aged 30 to 70 years in 1990.

Men Women
Number (N) 2752 3898
Age (year) 499 =11.2 49.0 +11.3
BMI (kg/m?) 23.1 3.0 22.9 +3.3
SBP (mmHg) 136.2 £19.5 131.3 +19.9
DBP (mmHg) 83.8 +11.7 79.4 +11.8
Total cholesterol (mg/dl) 199.61 +£36.59 205.52 +37.98
HDL cholesterol (mg/dl) 50.4 +15.0 57.5 +14.9
Triglyceride (mg/dl) 151.8 +108.8 119.1 +79.8
Blood glucose (mg/dl) 102.0 +33.4 101.1 +28.9
Drinking
Non drinker 921 33.5% 3572 91.6%
Ex-drinker 141 5.1% 39 1.0%
Current drinker 1690 61.4% 287 7.4%
Smoking
Never smoker 556  20.2% 3431 88.0%
Ex-smoker 601 21.8% 94 2.4%
Current smoker 1595 58.0% 373 9.6%
Obesity 689 25.1% 912 23.4%
High blood pressure 1840 66.9% 2119 54.4%
High blood glucose 74 2.7% 77 2.0%
Dyslipidemia 54 2.0% 120 3.1%

Values are number, %, or mean+SD.

High blood pressure, BP>130/85mmHg or treatment of hypertension; high blood
glucose, blood glucose>110mg/dl or treatment of diabetes; dyslipidemia as
triglyceride>150mg/dl or high density lipoprotein<40mg/dl or treatment of
dyslipidemia.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure;
HDL, high density lipoprotein.
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Table 2 Hazard ratio and population attributable fraction for cardiovascular disease deaths according to the combination of smoking
status and obesity*: NIPPON DATA90

Number Person-year CVD mortality Estimated
of s CVD deathsrate Adjusted hazard ratio excoss CVD PAF for CVD
participantof (n) (per 1,000 (95% CDt deaths (o) deaths (%)
s follow-up person-years)
Men
Non smoker ;‘°n'°beS‘t 420 5938 6 1.01 1.00
obesity 136 1988 1 0.50 0.67 (0.08 -5.53) — —
Past smoker ;‘°n'°bemt 431 6116 16 2.62 1.93 (0.75 -4.96) 7.7 8.8
obesity 170 2414 5 2.07 1.52 (0.46 '4.99) 1_.7 2.0
Smoker ;°n'°bem 1212 16780 47 2.80 3.13 (1.33 -7.36) 32.0 36.8
obesity 383 5277 12 2.27 2.92 (1.09 -7.82) 7.9 9.1
Women
Non smoker non-obesity 2,638 37960 29 0.76 1.00
obesity 793 11256 17 1.51 1.34 (0.74 -2.45) 4.3 7.1
Past Smoker non'ObeSity 66 843 1 1. 19 1.43 (O- 19 '10.61) 0.3 0.5
obesity 28 383 1 2.61 2.46 (0.33 -18.09) 0.6 1.0
Smoker  non-obesity 282 3889 9 2.31 4.32 (1.99 -9.37) 6.9 11.3
obesity 91 1224 4 3.27 4.74 (1.66 -13.58) 3.2 5.2

*Obesity was defined: body mass index>25 kg/m2.

tHazard ratios were adjusted for age and drinking.
CVD, cardiovascular diseases; PAF, population attributable fraction; CIl, confidence interval.
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Table 3 Hazard ratio and population attributable fraction for cardiovascular disease according to the combination of smoking status and
metabolic syndrome: NIPPON DATA90.

- Number Person-years CVD mortality rate _ . Estimated

Metabolic of o CVD deaths(per 1,000 Adjusted hazard ratio excess CVD PAF for CVD

syndrome*fsarticipan follow-up (n) person-years) (95% CI) + deaths (n)  deaths (%)
Men
Non smoker 480 6817 6 0.88 1.00

+ 76 1109 1 0.90 1.32 (0.16 -10.97)0.2 0.3
Past smoker- 494 7036 18 2.56 2.13 (0.84 -5.39) 9.5 11.0

+ 107 1494 3 2.01 1.49 (0.37 -6.01 1.0 1.1
Smoker - 1343 18620 50 2.69 3.47 (1.48 -8.12) 356 40.9

+ 252 3437 9 2.62 3.19 (1.13 -9.03) 6.2 7.1
Women
Non smoker - 3,034 43585 38 0.87 1.00

+ 397 5631 8 1.42 0.83 (0.38 -1.78) — —
Past smoker 81 1042 1 0.96 1.06 (0.15 -7.81) 0.05 0.1

+ 13 184 1 5.45 2.98 (0.41 -21.79) 0.6 1.1
Smoker - 336 4627 10 2.16 3.63 (1.75 -17.50) 7.2 11.9

+ 37 486 3 6.17 494 (1.52 -16.09) 2.4 3.9

*Metabolic syndrome were defined as follows: obesity (body mass index>25kg/m2) plus any two of the following three factors: high blood
pressure as blood pressure>130/85mmHg or treatment of hypertension, high blood glucose as blood glucose>110mg/dl or treatment of
diabetes, dyslipidemia as triglyceride>150mg/dl or high density lipoprotein cholesterol<40mg/dl or treatment of dyslipidemia.

tHazard ratios were adjusted for age and drinking.

Abbreviations see in Table 2.
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