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Table 2. Prevalence of Hypertension, Odds Ratio for Hypertension in Alcohol Drinkers, and Proportion of Individuals with
Alcohol-Induced Hypertension among Total Hypertensives in 1990 Grouped by Sex and Alcohol Drinking Habit among 8,262

Participants: NIPPON DATA90

Number of Hypertension Alcohol-induced hypertension
Alcohol drinking habit participants Prevalence Adjusted odds ratio* among total hypertensives
(n (%)) Cases (%) (95% confidence interval) (%)
Men
Never drinkers 1,217 (35.2) 508 41.7 1.00
1 gou/day 998 (28.9) 514 51.5 1.74 (1.45-2.10) 12.7
2 gou/day 694 (20.1) 371 53.5 2.06 (1.67-2.53) 11.1
3 gou/day or more 302 (8.7) 168 55.6 2.46 (1.86-3.25) 58
Ex-drinkers 243 (1.0) 160 65.8 2.05 (1.49-2.81) 4.8
Women
Never drinkers 4,442 (92.4) 1,923 433 1.00
1 gou/day 251(5.2) 101 40.2 1.58 (1.17-2.14) 1.8
2 gou/day or more 63 (1.3) 30 47.6 2.09 (1.17-3.72) 0.7
Ex-drinkers 52(1.H) 20 385 0.94 (0.49-1.79) -0.1

One gou contains 23.0 g of alcohol. Hypertension was defined as a systolic blood pressure =140 mmHg, a diastolic blood pressure =90
mmHg, the use of antihypertensive agents, or any combination of these. *Odds ratios were calculated by a logistic regression model

adjusted for age and body mass index.

hypertension among all hypertensives (22). Therefore, only
data from a nationwide random sampling survey such as ours
will generate a reliable estimate of the proportion of individu-
als with alcohol-induced hypertension among all hyperten-
sives in the general Japanese population.

Previously, Ueshima et al. (16) reported that hypertension
in 32% of Japanese hypertensive men (based on previous cri-
teria of systolic blood pressure > 160 mmHg, diastolic blood
pressure 295 mmHg, the use of antihypertensive agents, or
any combination of these) aged 3069 could be attributed to
alcohol drinking using data from the nationwide survey in
1980. In 1990, using more recent criteria for hypertension
(17) (i.e., different from the above criteria), we calculated the
odds ratio for the prevalence of hypertension in drinkers, and
estimated the percentage of Japanese hypertensives whose
condition could be attributed to alcobol. It is difficult to com-
pare our results directly with the corresponding proportion in
other countries due to the lack of available data. However,
Japanese men consume more alcobolic beverages than men in
many other developed countries (/1-15). Klag et al. ({2) pre-
viously reported that, in the 1970s, the prevalences of daily
drinkers in a male population aged 35-59 working for an
office in Japan or the United States were 48% (heavy drink-
ers, 6%) and 40% (heavy drinkers, 0%), respectively, and
then estimated that hypertension in 29% of Japanese and 21%
of American hypertensives (based on the same previous crite-
ria) could be attributed to daily alcohol consumption (/2).
The prevalence of daily drinkers in Japanese male office
workers is almost the same as the results from the nationwide
survey in 1980 (16), although we do not have any information
on the prevalence of daily drinkers in the whole male popula-
tion in the United States at that time. In addition, Zhou ef al.

(I3) recently reported that in the 1990s, the mean alcohol
ntake per day in a male population aged 40-59 was 186.8
kcal for Japan, 70.4 kcal for the United States and 116.1 kcal
for the United Kingdom (7 kcal = 1.0 g of alcohol). Judging
from these observations, the proportion of individuals with
alcohol-induced hypertension among all hypertensives might
be much higher in the Japanese male population than in the
male population in other developed countries such as the
United States and the United Kingdom.

We demonstrated that even a low-to-moderate alcohol
intake of 1 gow/day contributes to the high prevalence of
hypertension in Japan. Approximately 37% of all men and
75% of all women with alcohol-induced hypertension had a
Jow-to-moderate alcohol intake. This is because the number
of low-to-moderate drinkers was much greater than the num-
ber of heavy drinkers of 2 gou/day or more; approximately
50% of male current drinkers and 80% of female current
drinkers were in the category of low-to-moderate alcohol
intake. These resuits suggest that moderation of alcohol
intake is not enough to reduce the prevalence of hypertension
in the Japanese population. From the viewpoint of preventing
hypertension, quitting habitual alcohol intake or never drink-
ing in the first place may be required rather than reducing
alcohol intake. However, a J-shaped association between
alcohol intake and arterial stiffoess quantified by pulse wave
velocity has been suggested (26), even among normotensive
individuals (27). A J-shaped association between alcohol
intake and coronary heart disease (28, 29) or ischemic stroke
(30) has also been suggested. Therefore, the protective effect
of light-to-moderate alcohol intake on atherosclerotic cardio-
vascular risk should also be included in the overall consider-
ation of the influence of alcohol drinking on human health.



The present study has several limitations. First, in the inter-
view used to assess alcohol intake habits, each participant
chose the category most applicable to his or her habit among
the five categories on the basis of his or her own judgement.
It is possible that some participants who occasionally con-
sume alcoholic beverages choose “never drinker,” and this
might have underestimated the true proportion of individuals
with alcohol-induced hypertension among total hyperten-
sives, because even such drinkers are likely to be at risk for
hypertension (10). Second, we did not take the type of alco-
holic beverages consumed into consideration in our analysis,
because this information was not available. However, Oka-
mura ef al. (31) reported that the effect of alcohol consump-
tion on blood pressure does not depend on the type of
alcoholic beverages consumed. Thus, information on the type
of alcobolic beverages consumed may have little effect on the
results of the present study. Third, blood pressure-related
social factors (e.g., stress, irregular lifestyle) and dietary fac-
tors (e.g., sodium intake, potassium intake) were not adjusted
in the analysis, because these data were also not available.
However, Choudhury e al. (32) reported that there was little
difference in sodium and potassium intake between Japanese
male drinkers and never drinkers. Finally, our results are
based on data from the survey conducted in 1990. The latest
nationwide survey (the Fifth National Survey on Circulatory
Disorders, Japan in 2000) (33) shows that the prevalences of
alcohol drinkers (including ex-drinkers) and hypertensives
are 62.4% (daily drinkers, 53.6%; ex-drinkers, 8.8%) and
57.1% for men, and 10.7% (daily drinkers, 9.3%; ex-drinkers,
1.5%) and 45.3% for women, respectively. We still observed
a high prevalence of alcohol drinkers and hypertensives in
men in 2000. Therefore, we believe that the proportion of
individuals with alcohol-induced hypertension among total
hypertensives remains quite high in the general Japanese male
population.

In conclusion, alcohol consumption plays an important role
in the high prevalence of hypertension in the Japanese male
population. Thus, in any public health approach to combating
hypertension, attention should be paid to alcohol consump-
tion. This is also applicable to other countries where the prev-
alence of alcohol consumption remains high or is increasing.
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Introduction

It has been widely recognized that alcoholism is one of the major medico-social problems is our modern society.

It is also known that excessive alcohol intake is a factor in significant percent of all deaths. Cirrhosis of the
liver, which ranks among the 6 leading causes of death in Japan, is significantly attributable to excessive alcohol
consumption.

Alcohol misuse is also associaled with cancer, particularly of the oropharynx (mouth), liver and esophagus.
Excessive drinking during pregnancy can produce infants with severe abnormalities including mental retardation,
so-called fetal alcohol syndrome. Excessive alcohol consumption has also been associated with a variety of car-
diovascular accidents, including cardiomyopathy, hypertension and cerebrovascular diseases. It is also an indirect
cause in many of the deaths from accidents, homicides and suicides.

Indeed in Japén, there has been a tremendous increase of alcohol consumption accompanied in parallel with in-
creased number of heavy drinkers or alcoholics over the last 40 years. At present it is roughly estimated that there
are approximarely 2 million alcoholics or problem drinkers in our country. It is also clear that in our country, there
has been a steady increase in the mortality rate from hepatic cirrhosis in the past 20 years concomitant with an
increase of alcohol consumption. Alcoholism now appears to be a main cause of cirrhosis in most countries of
the world. Indeed, it has been estimated that 50% of all cases of cirrhosis in the world are associated with
alcoholism.' The dramatic decrease in death rate from cirrhosis in the United States during the prohibition era and
in France both during the World Wars the I and II had the great impact and value of carefully planned large-scale
human experiment.?

Today, there is little doubt that alcohol, one of the oldest drugs, is a hepatotoxin. Indeed, as a major etiologic
factor of cirrhosis, alcohol may be ranked as bne of the most important hepatotoxins to which human beings expose
themselves. A number of studies has now extended the early observation of Jellinek® by showing a highly significant
correlation between death rate from cirrhosis and the per capita consumption of alcohol in many parts of the world.

On nationwide base in Japan, cirrhosis has now been ranked as the Sth largest cause of mortality in the active
age group of 40 to 60 years old, and incidence of alcoholic cirrhosis has kept increasing and it constitures approx-

imately 20% of all cirrthotic pacients.
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