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Alcohol Consumption and Mortality in Japan: The Miyagi Cohort Study

BACKGROUND: We examined the association between alcohol consumption and all-cause mortality
in Japanese men and women.  
METHODS: From June through August 1990, a total of 39,076 subjects (20,660 men and 18,416

women) in 14 municipalities of Miyagi Prefecture in rural northern Japan (40-64 years of age) complet-
ed a self-administered questionnaire that included information about alcohol consumption and various
health habits. During 11 years of follow-up, we identified 1,879 deaths (1,335 men and 544 women).
We used Cox proportional-hazards regression to estimate relative risk (RR) of all-cause mortality
according to categories of alcohol consumption and to adjust for age, education, marital status, past
histories of chronic diseases, body mass index, smoking, walking and dietary variables. 
RESULTS: Among men, the risk for all-cause mortality was significantly higher in past drinkers than
never-drinkers (multivariate RR, 1.86; 95% confidence interval [CI], 1.50-2.29). There was a dose-
response association between alcohol consumption and the risk of all-cause mortality among current
drinking men: multivariate RRs in reference to never-drinkers (95% CI) were 1.10 (0.90-1.33), 1.17
(0.96-1.42), 1.16 (0.96-1.40), and 1.62 (1.32-1.99) in current drinkers who consumed less than 22.8 g,
22.8-45.5 g, 45.6-68.3 g, and 68.4 g or more alcohol per day, respectively (P for trend<0.001). Similar
association was observed among women (P for trend=0.005).  
CONCLUSIONS:  The results indicated that alcohol consumption tended to be associated with linear
increase in risk of all-cause mortality among Japanese men and women, and the association was
remarkable for younger men.
J Epidemiol 2004;14:S18-S25.
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Epidemiologic studies of alcohol consumption and all-cause
mortality among men have been inconsistent. Although many
studies showed a J-shaped1-11 or U-shaped12-18 association, indicat-
ing a protective effect of moderate alcohol consumption, some
studies found linear,19-22 no,23-25 or other26-32 associations. The results
were inconsistent among Japanese studies: four prospective
cohort studies found J-shaped,11 linear,22 or other associations.27,32

Fewer studies were available for women than for men, and the
findings have also been inconsistent. Some studies reported a J-
shaped6,10,18,33 or U-shaped34 associations, while others reported

no28,31 or other16 associations between alcohol consumption and
all-cause mortality. To our knowledge, no studies have been
reported for the Japanese women.

We have previously conducted a prospective cohort study
among middle-aged men in rural northern Japan who were fol-
lowed-up for 7 years, and reported that current drinkers had linear
increase in risk of all-cause mortality associated with higher
amount of consumption as compared with never-drinkers.22 Here
we report the findings from the same cohort with 11 years of fol-
low-up for men and women.
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based cancer registry covering the study area.37 We further
excluded subjects who had incomplete responses for alcohol
information (n=6,468). Consequently, 39,076 subjects (20,660
men and 18,416 women) with 1,879 deaths (1,335 men and 544
women) were included in this analysis.

We followed up vital and residential status of subjects from
June 1, 1990, through March 31, 2001. For this follow-up, we
established the Follow-up Committee that was consisted of
Miyagi Cancer Society; Community Health Division of all 14
municipalities; Department of Health and Welfare, Miyagi
Prefectural Government; and Division of Epidemiology, Tohoku
University Graduate School of Medicine. The Committee periodi-
cally reviewed the Residential Registration Record of each
municipality. With this review, we identified the subjects who
either died or emigrated during observation. For both decedents
and emigrants, we recorded the date of death or emigration. For
decedents, we investigated cause of death by reviewing the death
certificates of the subjects at Public Health Centers of the study
area. The underlying cause of death was coded according to
International Classification of Diseases, the Ninth Revision (ICD-
9). We discontinued follow-up of subjects who emigrated from
the study municipalities because of logistical limitations.

We counted person-years of follow-up for each subject from
June 1, 1990, until the date of death, date of emigration outside
the study districts, or the end of the study period (March 31,
2001), whichever occurred first. A total of 404,168 person-years
accrued. There were 1,852 subjects (4.7% of the analytic cohort)
who emigrated from the study municipalities and were lost to fol-
low-up.

Statistical Analysis
We used Cox proportional-hazards regression to estimate relative
risk (RR) of all-cause mortality according to categories of alcohol
consumption and to adjust for potentially confounding variables,
using the PHREG procedure on SAS® version 8.2 statistical soft-
ware package (SAS Inc., Cary, NC, USA). We conducted all
analyses separately for men and women.

We considered the following variables as potential con-
founders: age in years; education (up to 15 years of age, 16-18, or
19 years or older); marital status at baseline (whether or not living
with spouse); past histories of hypertension, renal diseases, liver
diseases, diabetes mellitus, peptic ulcers, or tuberculosis; cigarette
smoking (never smokers, past smokers, current smokers smoking
1-19 cigarettes per day, or current smokers smoking at least 20
cigarettes per day); body mass index in kg/m2 (less than 18.5,
18.5-24.9, or 25.0 or higher); walking time per day (less than 1
hour, or 1 hour or longer); and consumption frequencies of green
vegetables and oranges (almost daily, 3-4 times per week, 1-2
times per week, or 1-2 times per month or less often). 
We repeated all analyses after excluding the subjects who died
during the first three years of follow-up. We also conducted strati-
fied analyses according to the categories of covariates included in
the multivariate analyses to examine whether the association
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METHODS

Study Cohort
We have reported the design of this prospective cohort study in
detail elsewhere.35 Briefly, from June through August 1990, we
delivered a self-administered questionnaire on various health
habits to 51,921 subjects (25,279 men and 26,642 women) who
were 40-64 years of age and lived in 14 municipalities of Miyagi
Prefecture in northern Japan. The questionnaires were delivered
to and collected from the subjects' residences by members of
health promotion committees appointed by the municipal govern-
ments. Usable questionnaires were returned from 47,605 subjects
(22,836 men and 24,769 women), yielding a response rate of
91.7%.  

The study protocol was approved by the institutional review
board of Tohoku University Graduate School of Medicine. We
considered the return of the self-administered questionnaires
signed by the subjects to imply their consent to participate in the
study.

Exposure Data
For the assessment of alcohol consumption, the questionnaire
asked firstly if subjects were current, past, or never drinkers.
Current drinkers were further asked about drinking frequency
(less than once per week, once or twice per week, three or four
times per week, or five times or more per week), beverage type
usually consumed (sake, spirits, beer, whisky, wine, or others),
and amount at one occasion. From these data, we calculated the
grams of alcohol consumed per day, and classified the men who
were current drinkers into four categories (< 22.8 g, 22.8-45.5 g,
45.6-68.3 g, or 68.4 g or more alcohol per day) and the women
who were current drinkers into two categories (< 22.8 g or 22.8 g
or more alcohol per day). With regard to the alcohol contents,
22.8 g of alcohol amounts to 1 go or traditional unit of sake (180
ml), which approximates two glasses of wine (200 ml), or two
measures of spirits (50 ml).

We conducted a validation study for the questionnaire assess-
ment of alcohol consumption.36 Specifically, 113 subjects in the
study district completed the questionnaire twice with a 12-month
interval and provided four three-day diet records during the 12
months. Spearman's coefficients for the correlation between the
amounts of alcohol consumed according to the questionnaire and
the amounts consumed according to the diet records were 0.70 for
men and 0.60 for women, and the correlations between consump-
tion measured by the two questionnaires administered 12 months
apart were 0.76 for men and 0.66 for women.

Follow-up
Of 47,605 subjects who responded to the questionnaire, we
excluded 1,522 subjects who indicated that they had prior histo-
ries of cancer (n=561), stroke (n=379), or myocardial infarction
(n=582). We also excluded 539 subjects who had prevalent can-
cer, which we ascertained by record linkage to the population-
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The discrepancy between the present results and those of most
previous studies showing a J-shaped1-11 or U-shaped12-18 association
may be partly explained by the exclusion in this study of past
drinkers from the reference category. In most previous studies,
"non-drinkers" comprised both never drinkers and past drinkers.
In the present analysis, we considered past drinkers and never
drinkers separately, and found that past drinkers had markedly
higher risk of all-cause mortality compared with never drinkers.
Higher mortality among past drinkers may be due to ill health that
had led them to quit drinking. Studies of alcohol and all-cause
mortality may overestimate the lower risk in moderate drinkers if
they did not separate never drinkers and past drinkers in the refer-
ent group.22

In this study, the increased risk of all-cause mortality associated
with current alcohol consumption was more remarkable among
younger men than among older men. These results are consistent
with a large population study in England and Wales that found a
steeper dose-response association between alcohol consumption
and all-cause mortality among young men than among older
men.38

Three studies have examined the association between alcohol
consumption and all-cause mortality among Japanese men.
Tsugane et al.11 followed up 19,231 men aged 40-59 years for 7
years and documented 548 deaths. Compared with nondrinkers
which comprised both never drinkers and past drinkers, the
authors observed significantly lower risk for men who consumed
1-149 g alcohol per week (RR, 0.64; 95% confidence interval
[CI], 0.46-0.88), and significantly higher risk for men who con-
sumed ≥ 450 g alcohol per week (RR, 1.32; 95% CI, 1.00-1.74).
Kono et al.27 followed up 5,135 men aged 25 years or older for 19
years and documented 1,283 deaths. Compared with never
drinkers separated from past drinkers, significantly higher risk
was observed for men who consumed ≥2 go or 54 ml alcohol per
day (RR, 1.28; 95% CI, 1.07-1.52). Miyazaki et al.32 followed up
6,652 men aged from 40 to 69 years for up to 11 years and ascer-
tained 379 deaths. Compared with never drinkers separated from
past drinkers, the authors observed significantly lower risk for
men who were occasional drinkers (RR, 0.71; 95% CI, 0.50-0.99)
and daily drinkers who consumed less than 25 g alcohol per day
(RR, 0.51; 95% CI, 0.29-0.88), while they did not find significant
increase in risk for men who consumed higher amount of alcohol.

The present study had some methodological advantages over
previous studies of alcohol and mortality conducted in Japan.11,27,32

First, the present study had a larger number of deaths than did
previous studies. Second, the validity and reproducibility of the
questionnaire was not confirmed in some of the previous stud-
ies.27,32 In this study, we used questionnaire with high validity and
reproducibility.36 Third, our study controlled extensively poten-
tially confounding variables including age, smoking, education,
body mass index, consumptions of orange or spinach, walking
time, marital status, and past histories of chronic diseases. 

To our knowledge, this is the first study examining the associa-
tion between alcohol and all-cause mortality among Japanese

Alcohol and Mortality in Japan

between alcohol consumption and all-cause mortality was modi-
fied by these variables. P values for tests of linear trends were
estimated using grams of alcohol consumed per day as a continu-
ous variable, with the exclusion of past drinkers. All P values
were two-tailed.

RESULTS

The proportions of never drinkers, past drinkers, and current
drinkers among men were 15.9%, 7.0%, and 77.1%, respectively,
and these proportions among women were 72.1%, 4.0%, and
23.9%, respectively. Table 1 compares the characteristics of sub-
jects according to categories of alcohol consumption. Compared
with men who never drank alcohol, men who currently drank
alcohol were younger, more likely to be current smokers smoking
at least 20 cigarettes per day, less likely to consume oranges
daily, and more likely to have histories of hypertension and liver
diseases. Compared with women who never drank alcohol,
women who currently drank alcohol were younger and more like-
ly to be current smokers.

Table 2 presents RRs for all-cause mortality according to cate-
gories of alcohol consumption. For men, age-adjusted analysis
showed that the risk of death was significantly higher in current
drinkers than in never-drinkers, and that the risk increased linear-
ly as the amount of alcohol intake increased. The risk was two
times higher in past drinkers than in never-drinkers. These results
remained basically unchanged after multivariate adjustment or
after the exclusion of subjects who died during the first three
years of follow-up. For women, age-adjusted analysis showed that
the RR death was significantly higher in current heavy drinkers
(consuming 22.8 g or more alcohol per day), but not in current
moderate drinkers (consuming <22.8 g alcohol per day), as com-
pared with never-drinkers. The risk was also higher in past
drinkers than in never-drinkers. These results remained basically
unchanged after multivariate adjustment or after the exclusion of
subjects who died during the first three years of follow-up.
As shown in Table 3, the increased risk of all-cause mortality
associated with current alcohol consumption was remarkable only
among younger men (40-49 years of age) but not among older
men (50-59 years of age and 60 years of age or older). We did not
observe such differential findings by age groups for women. For
other variables, we did not find substantial modification of the
association between alcohol consumption and mortality (data not
shown).

DISCUSSION

This prospective cohort study of the Japanese general population
demonstrated a linear association between the amount of current
alcohol consumption and the risk of all-cause mortality among
men and women. We did not observe lower mortality among men
and women who consumed moderate amount of alcohol (<22.8 g
per day) as compared with never-drinkers.
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mortality: a U-shaped curve. Lancet 1981;1:580-3. 
13 Kittner SJ, Garcia-Palmieri MR, Costas R, Jr., Cruz-Vidal M,

Abbott RD, Havlik RJ. Alcohol and coronary heart disease in
Puerto Rico. Am J Epidemiol 1983;117:538-50.

14 Shaper AG, Wannamethee G, Walker M. Alcohol and mor-
tality in British men: explaining the U-shaped curve. Lancet
1988;2:1267-73.

15 de Labry LO, Glynn RJ, Levenson MR, Hermos JA,
LoCastro JS, Vokonas PS. Alcohol consumption and mortali-
ty in an American male population: recovering the U-shaped
curve--findings from the normative Aging Study. J Stud
Alcohol 1992;53:25-32.

16 Keil U, Chambless LE, Doring A, Filipiak B, Stieber J. The
relation of alcohol intake to coronary heart disease and all-
cause mortality in a beer-drinking population. Epidemiology
1997;8:150-6.

17 Yuan JM, Ross RK, Gao YT, Henderson BE, Yu MC. Follow
up study of moderate alcohol intake and mortality among
middle aged men in Shanghai, China. BMJ 1997;314:18-23.

18 Liao Y, McGee DL, Cao G, Cooper RS. Alcohol intake and
mortality: findings from the National Health Interview
Surveys (1988 and 1990). Am J Epidemiol 2000;151:651-9. 

19 Poikolainen K. Inebriation and mortality. Int J Epidemiol
1983;12:151-5. 

20 Andreasson S, Allebeck P, Romelsjo A. Alcohol and mortali-
ty among young men: longitudinal study of Swedish con-
scripts. Br Med J (Clin Res Ed) 1988;296:1021-5. 

21 Andreasson S, Romelsjo A, Allebeck P. Alcohol, social fac-
tors and mortality among young men. Br J Addict
1991;86:877-87. 

22 Tsubono Y, Yamada S, Nishino Y, Tsuji I, Hisamichi S.
Choice of comparison group in assessing the health effects of
moderate alcohol consumption. JAMA 2001;286:1177-8.

23 Salonen JT, Puska P, Nissinen A. Intake of spirits and beer
and risk of myocardial infarction and death--a longitudinal
study in Eastern Finland. J Chronic Dis 1983;36:533-43.

24 Kivela SL, Nissinen A, Ketola A, Punsar S, Puska P,
Karvonen M. Alcohol consumption and mortality in aging or
aged Finnish men. J Clin Epidemiol 1989;42:61-8.

25 Wannamethee SG, Shaper AG. Lifelong teetotallers, ex-
drinkers and drinkers: mortality and the incidence of major
coronary heart disease events in middle-aged British men. Int
J Epidemiol 1997;26:523-31.

26 Kozararevic D, McGee D, Vojvodic N, Racic Z, Dawber T,
Gordon T, et al.   Frequency of alcohol consumption and
morbidity and mortality: The Yugoslavia Cardiovascular
Disease Study. Lancet 1980;1:613-6.

27 Kono S, Ikeda M, Tokudome S, Nishizumi M, Kuratsune M.
Alcohol and mortality: a cohort study of male Japanese
physicians. Int J Epidemiol 1986;15:527-32.

28 Camacho TC, Kaplan GA, Cohen RD. Alcohol consumption
and mortality in   Alameda County. J Chronic Dis
1987;40:229-36.

women. Studies in Western populations have been inconsistent,
reporting J-shaped,6,10,18,33 U-shaped,34 no,28,31 or other16 associations
between alcohol consumption and all-cause mortality. We
observed that, compared with never drinking, drinking 22.8 g of
alcohol or more per day was associated with an increased risk for
all-cause mortality, while drinking moderate amount of alcohol
(<22.8 g per day) was not associated with a lower mortality.
In summary, based on 11 years follow-up of rural Japanese men
and women, we found a higher risk of mortality in past drinkers
and a linear association between the amount of current alcohol
consumption and the risk of all-cause mortality among men as
well as among women, and the association was remarkable for
younger men.
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