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To demonstrate the reasons for low morbidity and mortality from coronary artery disease (CAD) and 
reconfirm the effectiveness of the Japanese dietary lifestyle for preventing CAD, we herein review the 
CAD risk transition, and post-war changes in Japanese food and nutrient intake.
Large-scale cohort studies in Japan were selectively reviewed. Low serum total cholesterol contribut-
ed to preventing CAD, and decreased blood pressure was the major factor favoring stroke reduction. 
Japanese consumed more plant and marine origin foods, but fewer animal foods with saturated fatty 
acids (SFA) during the 1960-70s than in recent decades. Adequate control of total energy with re-
striction of saturated fatty acids from animal foods, increased intake of n-3 polyunsaturated fatty ac-
ids, including fish, soybean products, fruits and vegetables together with low salt intake are responsi-
ble for promoting CAD and stroke prevention.
A diet with adequate total calories and increased intake of fish and plant foods, but decreased intake 
of refined carbohydrates and animal fat, a so-called Japan diet, appears to be quite effective for pre-
vention of CAD risk factors and is recommended as dietary therapy for preventing CAD.
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Introduction

The average life span of Japanese increased from 
1947 to 2009, from 50.1 to 79.6 years in men and 
from 54.0 to 86.4 years in women. Currently, Japa-
nese women have the longest and men have the second 
longest life span in the world with consistently low 
morbidity and mortality from coronary artery disease 
(CAD) and declines in those associated with stroke; 

however, there is the so-called Japanese paradox, i.e. 
Japanese people have lower CAD incidence and mor-
tality from CAD than other industrialized countries 
despite high smoking rates1). Ueshima concluded that 
the low CAD mortality rate is attributable to a lower 
serum total cholesterol level in middle-aged and elder-
ly people, as compared with Western countries, as well 
as the tendency for declines in blood pressure and 
smoking rates2). On the other hand, Japanese foods 
are widely regarded as healthy, i.e. CAD preventive, 
based on research conducted in many geographic ar-
eas, such as the Seven Countries Study3-8) and the Ni-
Hon-San Study9-11).

Herein, we discuss CAD and stroke risk transi-
tions in Japan and changes in Japanese food and nu-
trient intake, in order to reconfirm the efficacy of the 
Japan diet in preventing CAD and other cardiovascu-
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lar diseases. We also describe how foods that may be 
useful for preventing CAD are traditionally prepared 
and served in Japan.

Changes in CAD, stroke and 
associated risk factors in Japan

In Japan, the age-adjusted all stroke mortality 
rate increased after World War Ⅱ until 1965 and then 
showed a significant decline until 1990, whereas age-
adjusted CAD mortality increased until 1970, but was 
still the lowest in industrialized countries, and then 
continuously decreased thereafter2). Comparing the 
incidences of stroke and acute myocardial infarction 
(AMI) in several Japanese populations with those of 
the MONICA Project confirmed stroke risk to not be 
markedly higher and that of AMI to be much lower 
than in Western countries2, 12).

The Seven Countries Study, which carried out a 
baseline study between 1958 to 1964, involving an ag-
ricultural district and a fishing village in southern 
parts of Japan, indicated that the average total choles-
terol level in Japanese was low at approximately 160 
mg/dL, and the CAD mortality rate was the lowest 
among participating countries despite a high smoking 
rate in Japan4, 6). Furthermore, the Ni-Hon-San Study 
on Japanese men living in Japanese cities, Hiroshima 
and Nagasaki, and Japanese immigrants living in Ho-
nolulu, Hawaii, and the San Francisco Bay Area, re-
vealed the total cholesterol level and incidence of 
CAD to be higher in the subjects living in San Fran-
cisco and Hawaii than those living in Hiroshima and 
Nagasaki10, 11). This study showed that Japanese are 
not naturally more resistant to atherosclerotic disor-
ders. According to epidemiologic cohort studies in Ja-
pan, such as the National Integrated Project for Pro-
spective Observation of Non-communicable Disease 
And its Trends in the Aged, 1980 (NIPPON DATA 
80)13), the Hiroshima/Nagasaki study14) and the Hi-
sayama study15), there are no differences in relative 
CAD risk factors, i.e. hypertension, hypercholesterol-
emia, smoking and diabetes mellitus, between Japan 
and other industrialized countries12). The lower total 
cholesterol level in Japanese in comparison with their 
Western counterparts might be a one of the major fac-
tors associated with CAD prevention. Furthermore, 
hereditary predisposition did not protect Japanese 
against the onset of CAD while lifestyle-related factors 
that contributed to maintaining low total cholesterol 
levels were found to be important for prevention, as 
shown in the Ni-Hon-San Study10, 11). As regards 
stroke, these studies identified hypertension and 
smoking as major factors16-20). Meanwhile, blood pres-

sure and smoking prevalence in elderly people have 
clearly decreased2). This was credited with decreasing 
stroke mortality2) in the last two decades of the 20th 
century.

With respect to changes in risk factors for cardio-
vascular diseases, the Hisayama Study, which investi-
gated cohorts from 1961, 1974 and 1988, revealed 
another recent risk profile in the Japanese population. 
Despite gradual significant decreases in the prevalence 
of hypertension and smoking, rates of obesity, hyper-
cholesterolemia, and impaired glucose tolerance ap-
parently rose in both genders15, 21-23). Based on the re-
sults of a meta-analysis of 16 Japanese cohorts fol-
lowed from 1985 to 2005, excess weight was also asso-
ciated with increased risks of cerebral infarction and 
myocardial infarction (MI)24). The National Health 
and Nutrition Survey in Japan (NHNSJ), initiated in 
1946, indicated ongoing increases in obesity and dia-
betes mellitus. Obesity in men and subjects at consid-
erable risk for diabetes mellitus increased from 24.3 % 
to 31.2% and from 13.7 to 22.1 million people, re-
spectively, from 1997 to 200725). As regards serum 
cholesterol in particular, NIPPON DATA80 indicated 
a positive correlation between the risk of CAD and 
the total cholesterol concentration20). Total cholesterol 
in Japanese showed a gradual increase, reaching a level 
similar to that of the American population (Fig.1)26-28). 
Conversely, in the United States, the total cholesterol 
level has gradually decreased in both genders with the 
establishment of national strategies for prevention of 
CAD29-31); however, the incidence of CAD in Japanese 
remained lower, i.e. approximately 1/5 to 1/3 of that 
in Americans in each plasma total cholesterol lev-
el32-34). Considering the unique status of atherosclerot-
ic disease in Japanese, not only physical and biochem-
ical parameters, but also lifestyle factors, including 
diet, can be merits to emphasize.

Dietary changes in Japan

After World War Ⅱ, the Japanese lifestyle, espe-
cially dietary features, changed markedly with west-
ernization and diversification, as reflected by changes 
in the amounts and types of foods consumed per capi-
ta annually, as recorded in “Food Balance Sheets” is-
sued by the Ministry of Agriculture, Forestry and 
Fisheries (Fig.2)35). From 1960 to 2005, the amounts 
of animal products and total fats and oils increased 
markedly by approximately 4- and 3-fold, respectively, 
while rice consumption decreased by half.

The food group-based intake per capita obtained 
by NHNSJ showed a marked increase in the intake of 
meat and poultry, milk and other dairy products, but 
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decrease in the intake of rice, as mentioned earlier. 
The mean intake of fish and beans slightly increased 
and mean vegetable intake seemed to be constant36); 
however, a clear difference with higher intake of vege-
tables, fruit, seafood and bean products in the elderly 
versus lower intake in the younger generation has be-
come apparent in recent years37).

Based on the results of the NHNSJ, the percent-
age of energy derived from fat has gradually but clear-
ly increased from 7.0% in 1946 to 26.6% in 2000, 
despite almost the same average total energy intake 
during this 54-year period (Fig.3). This suggests that 
qualitative changes involved in an increase in the per-
centage of energy derived from fat are attributable to 
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Fig.1. Comparison of changes in serum total cholesterol level between Japanese 
and American adults in their 40s

The cholesterol level in Japanese showed a gradual increase and reached a similar level 
to that of the United States (Ref. 26-28).
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Fig.2. Changes in food supply per capita in Japan

The annual food consumption per capita was regarded as the annual food supply per 
year. The supply of animal foods, excluding whale meat, has markedly increased since 
1960. The total fat and oil intake has also risen approximately 3-fold. On the other 
hand, rice supply has markedly decreased, and vegetable intake has serially reduced. 
Data were obtained from the “Food balance sheet” reported by the Ministry of Agricul-
ture, Forestry and Fisheries (Ref. 35).
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increased intake of fat contained in animal products 
and artificially produced from plant oil by hydrogena-
tion. The mean salt intake in Japanese in 1976 was 
13.7 g/day, gradually decreasing to 11.7 g/day by 
1987. It then increased with a rise in the frequency of 
restaurant dining and the widespread consumption of 
fast foods, but had apparently decreased to 10.6 g/day 
in 200638).

These data collectively indicate that the Japanese 
younger generation decreased the intake of plant and 
marine origin foods, while increasing that of animal 
(other than seafood) products. Such changes have re-
sulted in decreased n-3 polyunsaturated fatty acids, di-
etary fiber and salt intake, but increased saturated fat-
ty acid intake.

Reports on nutrient and diet in relation 
to CAD and stroke risk and mortality 

reduction in Japan

The findings of Japanese cohort studies, having 

the advantage of being able to evaluate long-term ef-
fects of exposure, on nutrient and food intake show 
significant multivariate hazard ratios for the incidence 
and mortality of CAD and stroke, summarized in Ta-
ble 1. Among these major studies, the Japan Public 
Health Center-based (JPHC) and Japan Collaborative 
Cohort (JACC), NIPPON DATA80 studies were con-
ducted to obtain nationwide population-based sam-
ples.

CAD and diet
As for CAD incidence and mortality, negative as-

sociations were confirmed with the intake of fish and 
n-3 polyunsaturated fatty acids, soybean and soybean 
products and isoflavones, fruit, potassium, folate, vita-
min B6 and alcohol. This food and nutrient intake 
has contributed to the lower mortality from CAD in 
the Japanese population.

Fish and n-3 PUFA
In the JPHC study, the incidence of total CAD 

1946

1955

1965

1975

1985

1990

1995

2000

2005

（year） 

1,903

2,104

2,184

2,226

2,088

2,026

2,042

1,948

1,904

（kcal）
Energy

0% 20% 40% 60% 80% 100%

protein fat carbohydrate

12.4

13.3

13.1

14.6

15.1

15.5

16.0

15.9

14.7

7.0

8.7

14.8

22.3

24.5

24.9

26.5

26.4

25.3

80.6

78.0

72.1

63.1

60.4

59.2

57.6

57.5

60.4

Fig.3. Changes in energy intake in Japan

The energy percentage derived from fat has gradually increased since 1946, although there have been no marked changes in the 
average total energy intake among Japanese. The data were obtained from the results of the National Nutrition and Health Sur-
vey by The Ministry of Health, Labour and Welfare (Ref. 38).
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Table 1. Effects of food and nutrient intake on coronary artery disease and stroke in Japan

Author (reference) Population Multivariate hazard ratios (95% CI)

Iso H et al. (39) 27,063 men and 27,435 women 
aged 40-59 followed from 1990 
to 2001 (JPHC)

RR=0.43 (0.23-0.81) for nonfatal coronary events and 0.63 (0.38-1.04) for 
incidence of total CAD, and 0.44 (0.24-0.81) for definite MI in the highest (8 
times/week or median intake 180 g/day) vs lowest (once/week or median intake=23 
g/day) fish intake groups. RR=0.35 (0.18-0.66) for incidence of definite MI and 
0.33 (0.17-0.63) for nonfatal coronary events in those with the highest (median 2.1 
g/day) vs the lowest (median 0.3 g/day) n3 PUFA intake.

Yamagishi K et al. 
(40)

22,881 men and 35,091 women 
aged 40-79 followed from 
1988-90 to 2003 (JACC)

RR=0.77(0.53-1.10) for mortality from MI in those with the highest (median 
(male) 86 g/day, median (female) 85 g/day) vs the lowest (median (male) 20 g/day, 
median (female) 21 g/day) fish intake. RR=0.75 (0.47-1.19) for mortality from 
MI in those in the highest vs lowest quintiles (volume are not shown) of n-3 PUFA 
intake.

Nakamura Y et al. 
(41)

3,945 men and 4,935 women 
followed from 1980 to 1998

RR=0.91 (0.35-2.35) for CAD mortality, 1.26 (0.70-1.27) for stroke
mortality in those who ate fish more than twice daily vs 1 to 2 times weekly

Kokubo Y et al. (47) 40,462 men and women aged 
40-59 followed from 1990-92 to 
2002 (JPHC)

RR=0.55 (0.26-1.09) for incidence of MI and 0.64 (0.43-0.95) for cerebral 
infarction in women with the highest (＞5 times /week) vs the lowest (0-2 times 
/week) soy consumption. RR=0.35 (0.21-0.59) for incidence of cerebral infarction 
and 0.37 (0.14-0.98) for MI in women with the highest (mean 45.2 mg/day) vs the 
lowest (mean 10.6 mg/day) isoflavone intake

Sasazuki S et al. (48) 632 nonfatal AMI aged 40-79 
versus (vs) 1,214 age, sex, and 
residence matched controls from 
1996-1998

RR=0.5 (0.3-0.9) for incidence of nonfatal AMI in women with high (＞4 
times/week) vs low (＜2 times / week) tofu consumption.

Nagura J et al. (49) 25,206 men and 34,279 women 
aged 40-79 followed from 
1988-90 to 2003 (JACC)

RR=0.79 (0.58-1.08, p for trend 0.061) from CAD, 0.65 (0.53-0.80) for mortality 
from total stroke and 0.59 (0.42-0.82) from hemorrhagic stroke in those with the 
highest (5.9 servings/week) vs the lowest (0.9 servings/week) fruit intake.

Umesawa M et al. 
(50)

23,119 men and 35,611 women 
aged 40-79 from 1988-90 to 
2003 (JACC)

RR=0.65 (0.39-1.06) for mortality from CAD in those with the highest (median 
68 mmol/day) vs the lowest (median 35 mmol/day) potassium intake. RR=1.55 
(1.21-2.00) for mortality from total stroke and 2.04 (1.41-2.94) for ischemic stroke 
in those with the highest (median 135 mmol/day) vs the lowest (median 50 
mmol/day) sodium intake.

Ishihara J et al. (51) 19,343 men and 21,460 women 
(37,477 non-multivitamin 
supplement users) aged 40-59 
followed from 1990 to 2001 
(JPHC)

RR=0.63 (0.38-1.04) for incidence of definite MI in non-multivitamin supplement 
users who had the highest (mean 436 μg/day) vs the lowest (mean 290 μg/day) 
folate intake. RR=0.52 (0.29-0.91) for incidence of definite MI in non-multivitamin 
supplement users who had the highest (mean 1.60 mg/day) vs lowest (mean 1.30 
mg/day) vitamin B6 intake. RR=0.53 (0.29-0.95) for incidence of definite MI in 
non-multivitamin supplement users who had the highest (mean 11.1 μg/day) vs 
lowest (mean 6.5 μg/day) vitamin B12 intake.

Cui R et al. (52) 23,119 men and 35,611 women 
aged 40-79 followed from 
1988-1990 to 2003 (JACC)

RR=0.57 (0.34-0.96) for mortality from CAD in those who had the highest (mean 
619 μg/day) vs lowest (mean 225 μg/day) folate intake, and RR=0.47 (0.21-1.04) 
for mortality from CAD in those who had the highest (mean 1.5 mg/day) vs lowest 
(mean 0.7 mg/day) vitamin B6 intake in women.
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was 37% lower in persons who consumed an average 
of 180 g/day (or 8 times/week) of fish (2.4 g/day of 
n-3 polyunsaturated fatty acids) than in those ingest-
ing 23 g/day or once/week (0.3 g/day). This signifi-
cantly reduced risk, confined to nonfatal coronary 
events, not fatal coronary events, was attributed to 
Japanese consuming higher amounts of fish than the 
populations of Western countries39). In the JACC 
study including elderly people, the median 85 g/day 
intake of fish was equivalent to 2.2 g/day of n-3 poly-
unsaturated fatty acids intake and was associated with 
an 18% to 19% lower risk of MI mortality as com-
pared to 20 g/day intake of fish; however, these find-
ings were not statistically significant40). The NIPPON 
DATA 80 also did not observed significant differences 
in CAD between subjects who ate fish twice daily ver-

sus who ate it 1-2 times weekly, as the Japanese con-
sumed fish more than the threshold level presumably 
shown to be beneficial41). However, the Japan EPA 
Lipid Intervention Study (JELIS) involving 18,645 
Japanese patients with a total cholesterol of 6.5 
mmol/L or greater followed for a mean 4.6 years indi-
cated that the combination of a statin and 1.8 g of 
highly purified eicosapentaenoic acid (EPA) prepara-
tions significantly prevented the onset of major coro-
nary events, as compared to a statin alone42).

Saturated fatty acids
The NIPPON DATA80/90 Research Group 

compared fatty acids intake obtained from NHNSJ 
and serum lipid profiles from the National Survey on 
Circulatory Disorders (NSCD) in Japan conducted in 

Sauvaget C et al. in 
Hiroshima/Nagasaki 
study (60)

14,966 men and 23,471women 
aged 34-97 followed from 
1980-81 to 1998

RR=0.77 (0.62-0.95) and 0.81 (0.68-0.96) for mortality from total stroke and 0.68 
(0.50-0.94) and 0.70 (0.55-0.90) for cerebral infarction in those with the highest 
(daily) vs lowest (0-1/week) green-yellow vegetable intake in men and women. 
RR=0.65 (0.53-0.80) and 0.75 (0.64-0.88) for mortality from total stroke and 0.63 
(0.41-0.97) and 0.68 (0.49-0.94) for hemorrhage, RR=0.63 (0.47-0.83) and 0.77 
(0.61-0.96) for cerebral infarction in those with the highest (daily) vs the lowest 
(0-1/week) fruit intake in men and women.

Umesawa M et al. 
(64)

46,465 men and 64,327 women 
aged 40-79 followed from 
1988-90 to 2003 (JACC)

RR=0.53 (0.34-0.81) for mortality from total stroke, 0.46 (0.23-0.91) for 
hemorrhagic stroke and 0.53 (0.29-0.99) for ischemic stroke in men with the 
highest (median 150 mg/day) vs the lowest (median 0 mg/day) dairy calcium 
intake; corresponding relative risks for women were 0.57 (0.38-0.86), 0.51 
(0.28-0.94) and 0.50 (0.27-0.95) in those with the highest (median 173 mg/d) vs 
the lowest (median 0 mg/d) dairy calcium intake.

Umesawa M et al. 
(63)

19,947 men and 21,579 women 
aged 40-59 followed from 
1990-95 to 2003 (JPHC)

RR=0.69 (0.56-0.85) for incidence of total stroke and RR=0.69 (0.52-0.93) for 
incidence of ischemic stroke in those with the highest (median 116 mg/d) vs the 
lowest (median 0 mg/day) dairy calcium intake.

Iso H et al. (65) 2,269 men and 2,506 women 
aged 40-69 followed from 1973 
to 1997

RR=0.30 (0.12-0.71) for incidence of intra-parenchymal hemorrhage in the 
highest (17 g/day) vs lowest (5 g/day) of SFA intake quartiles.

Iso H et al. (68) 19,544 men aged 40-59 followed 
from 1990 to 2001 (JPHC)

RR=1.43 (1.05-1.96) for incidence of total stroke, 1.37 (0.98-1.92) for definite 
total stroke, 2.15 (1.22-3.79) for hemorrhagic stroke, and 2.07 (1.12-3.83) for 
intra-parenchymal hemorrhage in those with the highest (＞450 g/week) vs 
occasional ethanol intake. RR=0.98 (0.71-1.36) for incidence of total stroke, 1.73 
(0.98-3.07) for hemorrhagic stroke, 0.59 (0.37-0.93) for ischemic stroke, and 0.43 
(0.22-0.87) for lacunar infarction in those consuming 1-149 g/week ethanol vs 
occasional drinkers

Nakamura Y et al. 
(57)

23,062 men aged 40-69 
followed from 1993 to 2001 
(JPHC)

RR=0.46, 0.53, 0.28 and 0.70 (P for trend=0.005) for incidence of AMI in those 
with 1-149, 150-299, 300-449 and ＞450 g/week of ethanol vs non- drinkers in 
non-flusher. Same trend (P=0001) was observed in flusher.

CI: confidence interval, JPHC: Japan Public Health Center-based study, JACC: Japan Collaborative Cohort study, NIPPON DATA: National In-
tegrated Project for Prospective Observation of Non-communicable Disease And its Trends in the Aged, CAD: coronary artery disease, MI: myocar-
dial infarction, AMI: acute MI, SFA: saturated fatty acid, PUFA: polyunsaturated fatty acid Dietary surveys were performed employing food fre-
quency questionnaires except in the study reported by Iso (referebce 33) which employed the 24-hour recall method.
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1990. They found that saturated fatty acid and total 
fat intake (%kcal) was positively associated with age- 
and body mass index (BMI)- adjusted serum total 
cholesterol, HDL-C, and LDL-C in women but not 
in men43). The majority of studies have documented 
an increased risk of CAD with the intake of saturated 
fatty acid since the Seven Countries Study showed the 
association3, 4). Saturated fatty acid intake was correlat-
ed with blood cholesterol concentrations also among 
Japanese females, as shown above, and high blood 
cholesterol was a strong risk factor for CAD44). Multi-
variate linear regression analyses using the data from 
the Seven Countries Study including Japan also 
showed that the population intake of saturated fatty 
acid was positively associated with all-cause mortality 
rates8). However, a recent meta- analysis of prospective 
studies failed to show significant evidence to conclude 
that dietary SFA is associated with an increased risk of 
CAD45). The JACC Study Group have recently re-
ported that no multivariable-adjusted association was 
observed between saturated fatty acid intake and mor-
tality from heart disease [n =836; 0.89 (0.68, 1.15); P 
for trend =0.59] after 14.1-year follow-up of 58,453 
Japanese middle-aged men and women46), although 
the distribution of saturated fatty acid intake among 
Japanese is far lower than that among Americans.

Soybean and soybean products and isoflavones
Soybean and soybean products are rich in pro-

tein, n-6 polyunsaturated fatty acids, lecithin, folate, 
calcium, fiber and isoflavones. Significant inverse as-
sociations of soy and isoflavone intake with the risk of 
MI and cardiovascular disease mortality were observed 
in women but not in men. Similar but weaker inverse 
associations were observed between the intake of miso 
soup and beans and risk of cardiovascular disease mor-
tality in women but not in men47). Tofu (soybean 
curd) consumption was associated with both low risk 
and mortality from AMI in women48). Consuming 
soybeans and soybean products on an almost daily ba-
sis might be effective for CAD prevention.

Fruit and potassium
Higher fruit intake, with the exception of 100% 

juice, tended to be associated with both low risk and 
low total mortality from CAD49, 50), the findings of 
which were more apparent in women50). As potassi-
um, which can reduce the risk of hypertension, is ob-
tained from fruits, vegetables, seaweed and potatoes, 
lower mortality from CAD might reflect the com-
bined effect of consuming these foods.

Folate, vitamin B6 and vitamin B12
High dietary folate, vitamin B6 and B12 intakes 

were associated with both a low incidence of CAD and 
a low mortality rate from CAD, primarily MI51, 52). 
Japanese formerly consumed more dietary folate than 
their western counterparts53-55). Among middle-aged 
Japanese without any prior diagnosis of CAD and can-
cer, intake of folate, vitamin B6 and B12 was inversely 
associated with the incidence of CAD and definite MI 
and the combination of below median intake of these 
3 vitamins or only B6 conferred a 70 to 80 % higher 
risk of CAD51).

Dietary fiber
A follow-up study of 58,730 Japanese middle-

aged men and women over 14 years revealed that to-
tal, insoluble and soluble fiber intake was inversely as-
sociated with the risk of mortality from CAD and to-
tal cardiovascular disease for men and women56).

Ethanol
The JPHC study of middle-aged Japanese men 

showed an inverse relationship between alcohol con-
sumption and the risk of AMI during a mean follow-
up of 8.7 years, and no increase in risk of AMI was 
seen among subjects with heavy alcohol consumption 
(＞450 g/week) both in flushers or non-flushers57).

Stroke and diet
As for stroke incidence and its mortality, a posi-

tive association was confirmed for sodium intake and 
excessive alcohol intake, while an inverse association 
for fruit, dairy calcium, soy and isoflavones, and satu-
rated fatty acids intake.

Sodium
Mean sodium intake is reportedly higher in Japa-

nese than in Caucasians58, 59). A 100-mmol increment in 
uncalibrated daily sodium ( =5.8 g of salt) intake was 
associated with an 83% higher total mortality rate 
from stroke50). Japanese consume salt from seasonings 
such as salt itself, soy sauce, salted pickles, salty dried 
fish products and miso59). Salt restriction to 10.6 
g/day was achieved in 2006, as mentioned before, 
with reductions in the consumption of these foods 
and/or changes to reduced-salt foods in Japan38).

Fruit and vegetables
Higher fruit intake (more than 5.9 servings/

week), versus lower intake (0.9 servings/week), was as-
sociated with lower mortality from total stroke, in-
cluding hemorrhage49). Daily consumption of both 
green-yellow vegetables and fruit was associated with 
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lower mortality from cerebral hemorrhage and infarc-
tion in the Hiroshima/Nagasaki study60). A meta-anal-
ysis of eight European cohort studies showed that veg-
etable and fruit intake was associated with a reduced 
risk of stroke, and consumption of more than 5 serv-
ings of vegetables and fruits per day was recommend-
ed61).

Dairy calcium
As in Western populations, an inverse association 

has been found between dairy calcium intake and 
mortality from stroke. Japanese consumption of milk 
and other dairy products is far lower than in Western 
countries62); however, a median calcium intake of 116 
mg/day from dairy products, suggested to be con-
tained in half a glass of milk, was associated with an 
approximately 30% lower ischemic stroke incidence63), 
and a cup of milk providing dairy calcium (150 mg/
day in men, 173 mg/day in women) reducesd the 
mortality from hemorrhagic, ischemic and total 
stroke64).

Soy and isoflavones
Higher consumptions of soy and soy products 

containing isoflavones (more than 5 days/week) is as-
sociated with prevention of cerebral infarction in 
women and this association was observed primarily 
among postmenopausal women47).

Saturated fatty acids
Very low saturated fatty acid intake (5 g/day) was 

confirmed to be associated with an increased risk of 
intra-parenchymal hemorrhage after adjustment for 
the serum total cholesterol level65). Another survey 
conducted between 1988 and 1990 (JACC Study) 
also indicated an inverse association of saturated fatty 
acid intake with mortality from total stroke, intra- 
parenchymal hemorrhage, and ischemic stroke, except 
from sub-arachnoid hemorrhage46). Similar trends 
were reported in American women 34-59 years of age, 
whose saturated fatty acid intake was approximately 3 
times that of their Japanese counterparts66).

Fish and n-3 polyunsaturated fatty acids
There have been no prospective studies on the 

preventive effects of fish and fish oil on recurrence of 
stroke. Subanalysis of the JELIS trial, mentioned be-
fore, showed that the administration of highly purified 
EPA appeared to reduce the risk for recurrent stroke 
in Japanese with hypercholesterolemia taking a statin, 
but not the risk for primary prevention of stroke67).

Ethanol
The association of heavy ethanol consumption 

with the incidence of stroke is different from the inci-
dence of CAD. Compared with occasional drinkers, 
heavy drinkers, i.e. those consuming ＞450 g/week 
had a 1.5- to 2-fold higher risk of total and hemor-
rhagic stroke. Light to moderate alcohol consumption, 
i.e., 1 to 149 g/week (＜2 drinks/day), does not raise 
the total stroke risk68).

The Japan Diet

Based on the substantial evidence above, ade-
quate control of total energy and SFA intake, suffi-
cient consumption of fish, soybeans and soybean 
products, fruits and vegetables, folate and vitamin B6, 
as well as modest alcohol intake, are useful for the pre-
vention of CAD. In addition, specific foods, such as 
seaweed, mushrooms, konnyaku (boiled paste made 
from the arum root), and burdock, containing a large 
amount of dietary fiber but few calories, are frequent-
ly consumed in Japan. Japanese tea is high in antioxi-
dants. These factors may all contribute collectively to 
the prevention of CAD and are presumably contained 
in the Japan diet.

Traditional Japanese cuisine

The so-called Japan diet characterized by con-
suming the foods described above, cooking by tradi-
tional Japanese methods, attributable to spiritual di-
etary culture partly derived from Zen, could promote 
a balanced intake of various nutrients while minimiz-
ing excess energy intake. Staple foods such as grains 
are commonly boiled without oil. Fish and shellfish, 
meat and poultry, eggs, soybeans and soybean prod-
ucts are used as main dishes. Main and side dishes are 
usually raw, steamed, boiled, grilled, roasted, or pan-
fried with minimal addition of plant oil, but not ani-
mal fat. Vegetables and soybean products are prepared 
as side dishes and bonito soup, made from dried fish, 
konbu seaweed and dried shiitake mushrooms, which 
enhance the umami taste and flavor of glutamic and 
inosinic acids, are used for taste good. Japanese tea 
consumed without sugar contributes to low energy in-
take. The Japanese traditional method of combining 
foods and preparing dishes is notable for protecting 
against CAD.

Conclusions and message for the future

Recently, changes in societal structure have af-
fected many aspects of the Japanese lifestyle, including 
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dietary habits. Food distribution systems and individ-
ual attitudes regarding eating have changed and peo-
ple are consuming more meals outside of their homes, 
readily procuring salty prepared foods. The Japanese 
dietary style has become westernized, a diversification 
which has resulted in an increase in subjects with ath-
erosclerotic risks, such as obesity, dyslipidemia, and 
hyperinsulinemia with impaired glucose tolerance. 
This tendency is particularly marked in younger per-
sons. As a typical example of increasing metabolic syn-
drome in Japan, inhabitants of Okinawa prefecture 
were formerly the most long-lived population in Ja-
pan, as was apparent after World War Ⅱ. Their tradi-
tional eating habits are recognized as preventive meth-
ods against cardiovascular disease69); however, the 
mean life expectancy among males in Okinawa has 
not increased since 1980 and has remained below the 
national average since 200070, 71). People living in Oki-
nawa are recognized as having changed early to a 
North American lifestyle, relative to the rest of Japan. 
In the near future, the risk of atherosclerotic disorders 
among Japanese is anticipated to increase if this life-
style trend continues. In addition, it is important to 
prevent the global spread of metabolic syndrome, a 
lifestyle-related disease. It must be recognized that 
awareness of health and changes in dietary habits are 
the most useful strategies for both primary and sec-
ondary prevention of CAD, as described else-
where72-74). The Japanese population has traditionally 
consumed foods and nutrients effective for preventing 
CAD, and this diet has been readily available in our 
daily lives; however, as mentioned previously, in-
creased rates of obesity, hypercholesterolemia, and im-
paired glucose tolerance in both genders may become 
a health problem for the next generation in Japan. A 
recent epidemiological study revealed that elevated in-
take of white rice is associated with an increased risk 
of type 2 diabetes in Japanese women and is suggestive 
of a positive association in men who were not engaged 
in strenuous physical activity75). Although rice con-
sumption has decreased during the past several decades, 
nearly 30% of total energy intake for Japanese is still 
derived from rice73). The Japan diet described herein, 
including less refined carbohydrate intake, may pro-
vide a useful tool for preventing, or at least ameliorat-
ing, metabolic syndrome and related disorders.

These results suggest that the following strategies 
are useful for CAD and stroke prevention based on 
previous dietary changes in Japan: (1) a diet with ade-
quate total calories, (2) increased intake of fish and 
plant foods, (3) decreased intake of refined carbohy-
drate and animal fat, (4) decreased intake of salt.
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