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ABSTRACT

Background: Recent Western studies show an inverse association between milk and dairy product intake and
cardiovascular disease (CVD). We studied the association between consumption of milk and dairy products and CVD
death in Japan.
Methods: Men and women aged 30 years or older were followed for 24 years. All had participated in a national
nutrition survey in 300 health districts throughout Japan in 1980. The Cox proportional hazards model was used to
assess mortality risk according to tertiles of milk and dairy product intake, with the high consumption group as
reference. Hazard ratios (HRs) per 100-g/day increase in consumption were also estimated.
Results: During the 24-year follow-up period, there were 893 CVD deaths, 174 deaths from coronary heart disease
(CHD), and 417 stroke deaths among 9243 participants. For women, the HRs for death from CVD, CHD, and stroke
in the low consumption group were 1.27 (95% CI: 0.99–1.58; P for trend = 0.045), 1.67 (0.99–2.80; P = 0.02), and
1.34 (0.94–1.90; P = 0.08), respectively, after adjustment for age, body mass index, smoking status, alcohol drinking
habits, history of diabetes, use of antihypertensives, work category, and total energy intake. With each 100-g/day
increase in consumption of milk and dairy products, HRs tended to decrease for deaths from CVD (HR, 0.86; 95%
CI, 0.74–0.99), CHD (0.73; 0.52–1.03), and stroke (0.81; 0.65–1.01) in women. No significant association was
observed in men.
Conclusions: Consumption of milk and dairy products was inversely associated with CVD death among women
in Japan.
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INTRODUCTION

In recent years, findings from several cohort studies have
suggested that intake of dairy products is inversely associated
with the risk of hypertension,1,2 cardiovascular disease
(CVD),3 coronary heart disease (CHD),4,5 and stroke.5–7 In

addition, a meta-analysis8 of 4 cohort studies from Western
countries indicated that milk intake may be inversely
associated with overall CVD risk.
In Japan, consumption of milk and dairy products is

recommended to ensure nutritional balance, especially
adequate intake of calcium. New dietary guidelines in
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Japan9 encourage individuals to obtain sufficient calcium by
consuming milk and dairy products, green and yellow
vegetables, tofu, and small fish. Similarly, the Japanese
Food Guide Spinning Top,10 a dietary balance guideline for
Japanese, recommends consumption of 2 servings of milk and
dairy products (200ml of milk, equivalent to 200mg of
calcium) per day for adults. However, current consumption of
milk and dairy products in Japan is much lower than this
recommended level. The National Nutrition Survey, Japan
2008 (NNSJ 2008)11 found that the average daily
consumption of milk and dairy products by adults was
89.0 g, which is much lower than in Western countries.

Most of the above-mentioned studies that showed an
inverse association with CVD were conducted in Western
countries, where milk and dairy product consumption is
much higher than in Japan. Only 2 cohort studies6,7 of the
association between dairy calcium intake and CVD risk have
been done in Japan. In these 2 studies, participants were
followed for about 10 to 13 years.

We analyzed the association of milk and dairy product
consumption with CVD death in a representative sample of
Japanese who were followed for 24 years.

METHODS

Dataset
For data analysis, we used an integrated dataset from
the NIPPON DATA80 (National Integrated Project for
Prospective Observation of Non-communicable Disease And
its Trends in the Aged). The participants in this cohort were
the same as those in the 1980 National Survey on Circulatory
Disorders.12 A total of 10 546 community-based men and
women aged 30 years or older in 300 randomly selected
districts throughout Japan participated in the survey,
which consisted of history-taking, physical examinations,
blood tests, and self-administered questionnaires on lifestyle.
Details of NIPPON DATA80 have been described
previously.13–15

The NIPPON DATA80 cohort also participated in the
National Nutrition Survey, Japan, conducted in the same year
(NNSJ1980),16 and data on nutritional intake per individual
were added to the dataset from the results of NNSJ1980.
Nutrient intake was estimated using weighed diet records for 3
consecutive days during which there were no special events.
Weekends and holidays were avoided for the survey.
Registered dietitians at public health centers in each district,
who were specially trained in dietary interviews, visited
participants’ homes at least once during the survey. Diet
records were thoroughly reviewed by the registered dietitians.
Nutrient intake was calculated using the updated Standard
Tables for Food Composition in Japan, Fourth Edition, with
matched fatty acid values and micronutrients. Food and
nutrient intakes of each household member were estimated by
dividing the household intake data from NNSJ1980,16 using

average intake by sex and age group calculated from
NNSJ1995.17 The average intake of NNSJ199517 was
calculated using a method that combined household-based
weighed diet records with an approximation of proportions
by which family members shared each dish or food in the
household. For each participant, means of the estimated
individual food and nutrient intakes for 3 consecutive days
were used in the analyses. The details of the methods used in
the nutritional survey and the estimation of individual intake
have been described elsewhere.18

Baseline variables
Height in stocking feet and weight in light clothing were
measured. Body mass index (BMI) was calculated as
weight (kg) divided by the square of the height (m).
Blood pressure was measured on the right arm of seated
participants by trained observers using a standard mercury
sphygmomanometer. Serum total cholesterol was analyzed
using an autoanalyzer (SMA12/60; Technicon, Tarrytown,
NY, USA) at 1 central laboratory (present name: Osaka
Medical Center for Health Science and Promotion). Since
April 1975, the precision and accuracy of the cholesterol
measurements in the laboratory have been certified by the
Centers for Disease Control–National Heart, Lung, and Blood
Institute (CDC-NHLBI) Lipid Standardization Program of
the Centers for Disease Control and Prevention (CDC) in
Atlanta, Georgia.
Information on history of CVD and/or diabetes, use of

antihypertensives, smoking status, drinking habits, and
work category was obtained from interviewer-administered
questionnaires. Smoking status was classified as never-
smoker, current smoker of 20 or fewer cigarettes/day,
current smoker of 21 or more cigarettes/day, and ex-smoker.
Alcohol drinking habit was classified as never-drinker,
occasional drinker, daily drinker, and ex-drinker. Work
category was classified as manager/professional and non-
manager/professional. Milk and dairy product consumption
per day was used to allocate participants into 3 groups by sex-
specific tertiles. In men, daily consumption of 42.4 g or less
was considered low intake, 42.5 to 81.5 as moderate intake,
and 81.6 g or more as high intake. In women, the respective
levels were 53.6 g or less, 53.7 to 105.6 g, and 105.7 g or
more. In the present study, data on milk and dairy products
cannot be divided into type of milk and dairy products. In
1980, almost all (93%) milk and dairy product consumption
was in the form of milk.16

Outcome
Outcome data obtained from follow-up surveys until 2004
were analyzed in this study. Underlying causes of death were
coded for Japanese National Vital Statistics according to the
Ninth International Classification of Disease (ICD-9) until
the end of 1994 and according to the 10th International
Classification of Disease (ICD-10) from the beginning of
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1995. Permission to use National Vital Statistics was obtained
from the Management and Coordination Agency of the
Government of Japan. The respective codes for ICD-9 and
ICD-10 were as follows: CVD—393 to 459 (ICD-9) and
I00 to I99 (ICD-10); CHD—410 to 414 (ICD-9) and I20 to
I25 (ICD-10); stroke—430 to 438 (ICD-9) and I60 to I69
(ICD-10). Approval for this study was obtained from the
Institutional Review Board of Shiga University of Medical
Science.

Statistical analyses
We excluded participants with a total energy intake less
than 500 kcal/day or greater than 5000 kcal/day (n = 139),
those lost to follow-up (n = 909), those with a past history
of CVD (n = 280), and those with missing data on height,
weight, blood pressure, serum total cholesterol, history
of diabetes, smoking status, or alcohol drinking habit
(n = 48).

First, variables were compared between tertiles of milk
and dairy product consumption. One-way analysis of variance
was used to compare means of milk and dairy product
consumption, age, BMI, systolic blood pressure, diastolic
blood pressure, serum total cholesterol concentration, total
energy intake, and consumption of foods (vegetables, fruit,
fish and shellfish, meat and poultry, eggs, fat and oil, and salt)
among tertiles by sex. The chi-square test was used to
compare the categorical variables of history of diabetes, use
of antihypertensives, smoking status, alcohol drinking habit,
and work category among the tertiles by sex. Analysis of
covariance was used to compare age-adjusted means for milk
and dairy product consumption, BMI, systolic blood pressure,
diastolic blood pressure, serum total cholesterol concentration,
total energy intake, and consumption of foods among tertiles
by sex.

Second, crude mortality of CVD, CHD, and stroke among
tertiles was calculated, and the Cox proportional hazards
model was then used to estimate hazard ratios (HRs) of CVD,
CHD, and stroke mortality associated with milk and dairy
product consumption by sex. HRs and their 95% CIs for the
moderate and low milk and dairy product intake groups were
calculated using the high intake group as a reference. The
trend tests were performed using the Cox proportional hazards
model, with the milk and dairy consumption tertiles analyzed
as a continuous variable. Also, HRs per 100-g/day increase
in milk and dairy product consumption were estimated in
both sexes.

We constructed 3 models: age was adjusted in Model 1;
BMI (sex-specific tertiles), alcohol drinking habit (never,
occasional, daily, and ex-drinker), smoking status (never,
current smoker of ≤20 and ≥21 cigarettes/day, and ex-smoker),
history of diabetes (yes, no), use of antihypertensives (yes,
no), work category (manager/professional, non-manager/
professional) as dummy variables, and total energy intake
as a continuous variable, were further adjusted in Model 2;

and systolic blood pressure (≤119, 120–139, 140–159, and
≥160mmHg) and serum total cholesterol (≤129, 130–199,
200–219, and ≥220mg/dl) as dummy variables, and
consumption of vegetable, fruit, fish and shellfish, meat and
poultry, eggs, fat and oil, and salt as continuous variables,
were further adjusted in Model 3. We defined Model 2 as the
principal model and Model 3 as sensitivity analysis, because
systolic blood pressure, serum total cholesterol, and food
intake, which were adjusted in Model 3, may be intermediate
factors. Thus, the possibility of overadjustment in Model 3
cannot be denied. All statistical analyses were performed
using SPSS for Windows version 18.0J, SPSS, Tokyo, Japan.
All values were 2-tailed, and P < 0.05 was considered to
indicate statistical significance.

RESULTS

The analyzed participants were 9243 people (4045 men,
and 5198 women), and their characteristics at baseline are
shown in Table 1 by sex-specific tertile of milk and dairy
product intake. There were significant differences among
groups in milk and dairy product consumption, age, systolic
blood pressure, serum total cholesterol, work category, total
energy intake, and consumption of vegetables, fruit, meat
and poultry, eggs, fat and oil, and salt (men and women);
in history of diabetes and smoking status (men only); and
in BMI, diastolic blood pressure, use of antihypertensives,
and alcohol drinking habit (women only).
During the 24-year follow-up period, there were 2580 all-

cause deaths (1372 men, 1208 women) and 893 CVD deaths
(440 men, 453 women), of which 174 were CHD deaths
(85 men, 89 women) and 417 were stroke deaths (217 men,
200 women).
The HRs for CVD death by tertile are shown in Table 2.

For CVD death, the HR was marginally higher in the low
consumption group in Model 2 among women (HR 1.27; 95%
CI 0.99–1.58). The HR for CVD death significantly increased
with decreasing milk and dairy product consumption in
Model 2 among women (P for trend = 0.045). There was no
significant association of milk and dairy product consumption
with CVD death in men. For CHD death, the HR was
marginally higher in the low consumption group in Model 2
among women (HR, 1.67; 95% CI, 0.99–2.80). The HRs
for CHD death significantly increased with decreasing
milk and dairy product consumption in all models (P for
trend: Model 1, P = 0.03; Model 2; P = 0.02; Model 3,
P = 0.045; data from Model 3 not shown). In men, there
was no significant association of milk and dairy product
consumption with CHD death. Milk and dairy product
consumption was not significantly associated with stroke
death in men or women.
The HRs for death from CVD, CHD, and stroke per 100-

g/day increase in consumption of milk and dairy products
are shown in Table 3. In Model 2, CVD death in women
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Table 1. Baseline characteristics of participants by tertiles of milk and dairy product consumption (NIPPON DATA80, 1980)

Low Moderate High
P value

Characteristic Pa Pb

Men
n 1349 1349 1347

Range (g/d) 0–42.4 42.5–81.5 81.6–630.5
Milk and dairy product consumption (g/d) 18.0 ± 15.0 61.5 ± 11.1 132.6 ± 53.3 <0.01 <0.01
Age (years) 52.1 ± 13.0 47.9 ± 12.5 50.8 ± 13.5 <0.01
BMI (kg/m2) 22.5 ± 2.8 22.5 ± 2.9 22.6 ± 2.9 0.35 0.09
Systolic blood pressure (mmHg) 140.6 ± 21.7 136.6 ± 20.3 137.8 ± 20.2 <0.01 0.02
Diastolic blood pressure (mmHg) 84.2 ± 12.6 83.1 ± 12.3 83.3 ± 12.0 0.06 0.31
Serum total cholesterol (mg/dl) 182.9 ± 32.9 186.2 ± 32.5 189.5 ± 32.8 <0.01 <0.01
History of diabetes (%) 3.9 3.3 5.4 0.02
Use of antihypertensives (%) 10.1 8.2 10.7 0.07

Smoking
status

Never-smoker (%) 16.3 18.2 20.9

<0.01≤20cigarettes/day (%) 42.3 36.8 36.7

≥21cigarettes/day (%) 24.3 27.9 22.2

Ex-smoker (%) 17.0 17.0 20.2

Alcohol
drinking
habits

Never-drinker (%) 19.3 19.8 20.9

0.21Occasional drinker (%) 24.2 27.7 27.5

Daily drinker (%) 51.1 47.4 46.3

Ex-drinker (%) 5.3 5.2 5.3

Manager/professional (%) 41.1 50.3 51.4 <0.01
Total energy intake (kcal/d) 2314 ± 489 2398 ± 460 2505 ± 464 <0.01 <0.01
Vegetable consumption (g/d) 284.8 ± 125.0 278.1 ± 101.7 299.0 ± 112.3 <0.01 <0.01
Fruit consumption (g/d) 121.7 ± 96.9 133.8 ± 86.9 168.7 ± 100.4 <0.01 <0.01
Fish and shellfish consumption (g/d) 124.8 ± 66.5 122.9 ± 63.0 127.5 ± 62.1 0.17 0.18
Meat and poultry consumption (g/d) 64.5 ± 41.3 73.8 ± 43.1 73.4 ± 39.8 <0.01 <0.01
Egg consumption (g/d) 37.1 ± 23.1 40.4 ± 20.6 44.3 ± 22.4 <0.01 <0.01
Fat and oil consumption (g/d) 14.7 ± 11.1 17.4 ± 11.1 18.9 ± 12.5 <0.01 <0.01
Salt consumption (g/d) 15.7 ± 6.2 14.7 ± 5.1 15.1 ± 5.2 <0.01 <0.01

Women
n 1733 1734 1731

Range (g/d) 0–53.6 53.7–105.6 105.7–577.5
Milk and dairy product consumption (g/d) 22.7 ± 18.9 79.0 ± 14.8 168.3 ± 62.2 <0.01 <0.01
Age (years) 54.4 ± 13.1 49.0 ± 13.7 48.8 ± 12.4 <0.01
BMI (kg/m2) 23.1 ± 3.4 22.9 ± 3.4 22.6 ± 3.2 <0.01 <0.01
Systolic blood pressure (mmHg) 138.0 ± 22.6 132.0 ± 20.6 131.6 ± 20.3 <0.01 <0.01
Diastolic blood pressure (mmHg) 81.2 ± 12.2 78.6 ± 11.6 78.9 ± 11.6 <0.01 <0.01
Serum total cholesterol (mg/dl) 190.8 ± 33.6 187.1 ± 33.8 194.3 ± 34.6 <0.01 <0.01
History of diabetes (%) 1.5 2.2 2.6 0.07
Use of antihypertensives (%) 14.5 9.4 10.0 <0.01

Smoking
status

Never-smoker (%) 87.9 89.1 90.2

0.37≤20cigarettes/day (%) 9.1 8.1 6.9

≥21cigarettes/day (%) 0.6 0.7 0.8

Ex-smoker (%) 2.4 2.0 2.1

Alcohol
drinking
habits

Never-drinker (%) 80.2 78.3 77.1

0.02Occasional drinker (%) 14.8 18.0 18.7

Daily drinker (%) 3.3 2.7 2.5

Ex-drinker (%) 1.7 1.0 1.7

Manager/professional (%) 8.7 13.4 13.9 <0.01
Total energy intake (kcal/d) 1861 ± 408 1898 ± 362 2036 ± 376 <0.01 <0.01
Vegetable consumption (g/d) 269.1 ± 118.1 256.4 ± 94.8 280.1 ± 107.2 <0.01 <0.01
Fruit consumption (g/d) 165.0 ± 128.7 174.8 ± 111.1 222.1 ± 130.3 <0.01 <0.01
Fish and shellfish consumption (g/d) 98.7 ± 52.1 93.9 ± 44.9 96.3 ± 47.2 0.01 0.08
Meat and poultry consumption (g/d) 48.7 ± 37.5 54.0 ± 32.5 58.3 ± 31.8 <0.01 <0.01
Egg consumption (g/d) 31.5 ± 20.1 34.4 ± 18.1 38.5 ± 20.1 <0.01 <0.01
Fat and oil consumption (g/d) 13.0 ± 9.8 15.1 ± 9.4 17.9 ± 11.2 <0.01 <0.01
Salt consumption (g/d) 13.5 ± 5.3 12.6 ± 4.3 13.0 ± 4.5 <0.01 <0.01

aTested by 1-way analysis of variance for continuous variables and by the chi-square test for categorical variables.
bTested by analysis of covariance for continuous variables; adjusted for age.
Abbreviation: BMI, body mass index.
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significantly decreased with each 100-g/day increase in
milk and dairy product consumption (HR, 0.86; 95% CI,
0.74–0.99). The results were not materially different in
women aged 50 years or older (data not shown).

DISCUSSION

A 24-year follow-up of Japanese participants showed that
consumption of milk and dairy products was inversely

associated with CVD death in women. No significant
associations were observed in men.
An inverse association between dairy product consumption

and CVD mortality was previously reported. Ness et al
conducted a 25-year follow-up study of men in Scotland and
found that milk consumption was inversely associated with
death from all causes, CVD, and CHD.4 In a cohort study
of men, Elwood et al found that milk consumption was
associated with lower levels of ischemic heart disease and
stroke.5 In a study of Australian adults who were followed for
an average of 14.4 years, Bonthuis et al noted that full-fat
dairy intake was inversely associated with CHD death.3 In the
Japan Collaborative Cohort study (JACC)6 and the Japan
Public Health Center study (JPHC),7 calcium intake from
dairy products was associated with lower stroke mortality in
men and women, but no inverse association was seen for CHD
death. Among these studies, the results from JACC and JPHC
differ somewhat from the present results. In a systematic
review of 10 cohort studies, however, Elwood et al suggested
that milk drinking is associated with a small but meaningful
reduction in vascular disease risk.19

In the present study, consumption of milk and dairy
products was associated with CVD death only in women;
no significant associations were seen in men. However, men
consumed far less milk and dairy products than did women

Table 3. Hazard ratios (95% CI) for mortality per 100-g/day
increase in milk and dairy product consumption
(NIPPON DATA80, 1980–2004)

Model 1a Model 2b

Men
Cardiovascular disease 1.01 (0.88–1.17) 1.03 (0.89–1.20)
Coronary heart disease 1.24 (0.93–1.66) 1.33 (0.97–1.82)
Stroke 0.93 (0.75–1.14) 0.91 (0.74–1.13)

Women
Cardiovascular disease 0.87 (0.76–1.01) 0.86 (0.74–0.99)
Coronary heart disease 0.76 (0.54–1.07) 0.73 (0.52–1.03)
Stroke 0.83 (0.67–1.03) 0.81 (0.65–1.01)

aAdjusted for age.
bAdjusted for age, body mass index, smoking status, alcohol drinking
habit, history of diabetes, use of untihypertensives, work category, and
total energy intake.

Table 2. Hazard ratios (95% CI) for mortality associated with milk and dairy product consumption (NIPPON DATA80, 1980–2004)

Low Moderate High P for trend

Men
Person-years 26861 28419 27100
Cardiovascular disease

Number of deaths 158 111 171
Model 1a 0.90 (0.72–1.11) 0.89 (0.70–1.13) 1 (reference) 0.32
Model 2b 0.89 (0.72–1.11) 0.90 (0.71–1.15) 1 (reference) 0.31

Coronary heart disease
Number of deaths 28 18 39
Model 1a 0.69 (0.43–1.13) 0.59 (0.34–1.04) 1 (reference) 0.13
Model 2b 0.67 (0.41–1.11) 0.57 (0.32–1.01) 1 (reference) 0.11

Stroke
Number of deaths 84 57 76
Model 1a 1.07 (0.79–1.46) 1.04 (0.73–1.46) 1 (reference) 0.66
Model 2b 1.10 (0.80–1.50) 1.09 (0.77–1.54) 1 (reference) 0.58

Women
Person-years 35996 37516 37904
Cardiovascular disease

Number of deaths 215 127 111
Model 1a 1.21 (0.96–1.52) 0.99 (0.77–1.28) 1 (reference) 0.07
Model 2b 1.27 (0.99–1.58) 1.03 (0.79–1.33) 1 (reference) 0.05

Coronary heart disease
Number of deaths 51 17 21
Model 1a 1.56 (0.94–2.60) 0.71 (0.37–1.35) 1 (reference) 0.03
Model 2b 1.67 (0.99–2.80) 0.72 (0.38–1.36) 1 (reference) 0.02

Stroke
Number of deaths 98 54 48
Model 1a 1.28 (0.91–1.82) 0.98 (0.66–1.45) 1 (reference) 0.12
Model 2b 1.34 (0.94–1.90) 1.04 (0.70–1.54) 1 (reference) 0.08

aAdjusted for age.
bAdjusted for age, body mass index, smoking status, alcohol drinking habit, history of diabetes, use of antihypertensives, work category, and total
energy intake.
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in the present study. Furthermore, levels of milk and dairy
product consumption in the present study were much lower
than those reported in Western studies,4,5 which observed an
inverse association in men. For example, in the present study,
daily consumption in the highest tertile of men was 81.6 g
or more. In contrast, Ness et al reported4 a daily consumption
of 189ml or less in the lowest tertile of participants. Had
the men in the present study consumed much more milk
and dairy products, the association of milk and dairy product
consumption with mortality may have changed. Another
reason for our findings in men is that men had a greater
number of other risk factors, such as work stress, that may be
more strongly related to CHD.20 In the present study, although
work category was adjusted for in the analysis, unidentified
confounding factors may have remained.

Serum total cholesterol level was higher in the high intake
group than in the lower intake groups. Serum cholesterol is a
contributing factor for CVD,21 and despite the high serum
total cholesterol concentration in the high intake group,
consumption of milk and dairy products was associated with
lower CVD mortality in women. Model 3 further adjusted for
serum total cholesterol, systolic blood pressure, and food
intakes, which may be confounding factors or intermediate
factors; however, the inverse association of milk and dairy
product intake with CHD death was not substantially changed.
This study began in 1980, and statin anticholesterol agents
began to be marketed in Japan in 1989. Thus, statin use could
be masking the effects of serum total cholesterol to some
degree. In our previous cross-sectional study,22 the regression
coefficients between serum total cholesterol levels and milk
and dairy products and other food groups were lower in the
1990s than in the 1980s.

We also found that blood pressure was lower in the high
intake group than in the lower intake groups. Some studies
have shown an inverse association between consumption of
dairy products and blood pressure.1,2,23,24 In a meta-analysis
of randomized controlled trials, Van Mierlo et al suggested
that calcium supplementation reduced blood pressure.25 In
an assessment of 2 cross-sectional studies (INTERMAP and
INTERSALT), Kesteloot et al suggested that altered calcium
homeostasis, as shown by increased calcium excretion, is
associated with higher blood pressures.26 In their meta-
analysis of randomized controlled trials, Jia-Ying Xu et al
showed that milk-derived tripeptides have hypotensive effects
in prehypertensive and hypertensive adults.27 Reports of an
inverse association of milk and its ingredients with blood
pressure are increasing; however, the association remains
controversial.

It is unclear why there was an inverse association of
milk and dairy product consumption with CVD death in the
present study. Further research is warranted to elucidate the
mechanisms involved. The same view was presented in the
above-mentioned study showing an inverse association of
CVD with milk and dairy products.3 Moreover, although

Elwood et al suggested that randomized controlled studies of
dietary factors and disease risk would yield the best evidence,
adequately powered randomized controlled trials of milk
consumption would be impossible.5 Two cohort studies28,29 in
Japan suggested that intakes of animal products such as eggs,
dairy products, and fish were inversely associated with stroke
risk. Among the present participants, those who consumed
more milk also consumed more vegetables and fruits and
moderate amounts of salt. To some extent, high milk and
dairy product consumption may be an indicator of a healthy
diet among Japanese.
The advantages of the present study were that it

investigated a large, randomly selected sample of the
general population of Japan, that it was a cohort study with
24 years of follow-up, that it was conducted in a region with
low milk and dairy product consumption (in contrast to
Western countries), and that milk and dairy product intake was
based on weighed records, which is considered the gold
standard for determining the weight of consumed foods.
The limitations of our study were that assessment of milk

and dairy product intake at baseline may not have been
representative of the full 24 years of the follow-up period.
In addition, the calculated consumption at baseline may not
have been the usual intake, because the food intake survey
was based on records for only 3 days, excluding weekends
and holidays.
Some studies analyzed food consumption by type of milk

and dairy product, such as cheese and yogurt,3,24 or by fat
content.1–3,24 The present analysis was done with milk and
dairy products as a single group. However, daily consumption
of milk and dairy products per person in 1980 was 115.2 g,
with milk accounting for 107.2 g.16 In recent years, the variety
of milk and dairy products has increased, so future Japanese
studies will likely analyze consumption by type of dairy
product. Jenum et al reported that cardiovascular risk factors
and population-level socioeconomic characteristics were
strongly related to mortality.30 Thus, future studies may
need to analyze social background.
In conclusion, consumption of milk and dairy products

(in the present research, almost entirely milk) was inversely
associated with CVD death in women but not in men. Each
100-g/day increase in milk and dairy product consumption
significantly decreased the HR for CVD death by 14%.
No significant associations were observed in men. In Japan,
milk and dairy product consumption has mainly been
recommended for the purpose of increasing calcium intake
but should be further investigated for its nutritional role in the
Japanese diet.
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