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B ORIGINAL CONTRIBUTION

Green Tea Consumption and Mortality
Due to Cardiovascular Disease,
Cancer, and All Causes in Japan

The Ohsaki Study

Shinichi Kuriyama, MD, PhD
Taichi Shimazu, MD

Kaori Ohmori, MD, PhD
Nobutaka Kikuchi, MD

Naoki Nakaya, PhD
Yoshikazu Nishino, MD, PhD
Yoshitaka Tsubono, MD, PhD
[chiro Tsuji. MD, PhD

EA IS THE MOST CONSUMED BEV-
erage in the world aside from
water. Three billion kilo-
grams of tea are produced each
year worldwide.' Because of the high
rates of tea consumption in the global
population, even small effects in hu-
mans could have large implications for
public health.? Tea is generally con-
sumed in the forms of green, oolong,
and black tea, all of which originate

Context Green tea polyphenols have been extensively studied as cardiovascular dis-
ease and cancer chemopreventive agents in vitro and in animal studies. However, the
effects of green tea consumption in humans remain unclear.

Objective To investigate the associations between green tea consumption and all-
cause and cause-specific mortality.

Design, Setting, and Participants The Ohsaki National Health Insurance Cohort
Study, a population-based, prospective cohort study initiated in 1994 among 40530
Japanese adults aged 40 to 79 years without history of stroke, coronary heart disease,
or cancer at baseline. Participants were followed up for up to 11 years (1995-2005)
for all-cause mortality and for up to 7 years (1995-2001) for cause-specific mortality.

Main Outcome Measures Mortality due to cardiovascular disease, cancer, and all
causes.

Results Over 11 years of follow-up (follow-up rate, 86.1%), 4209 participants died,
and over 7 years of follow-up (follow-up rate, 89.6%), 892 participants died of cardio-
vascular disease and 1134 participants died of cancer. Green tea consumption was in-
versely associated with mortality due to all causes and due to cardiovascular disease.
The inverse association with all-cause mortality was stronger in women (P=.03 for in-
teraction with sex). In men, the multivariate hazard ratios of mortality due to all causes
associated with different green tea consumption frequencies were 1.00 (reference) for
less than 1 cup/d, 0.93 (95% confidence interval [Cl], 0.83-1.05) for 1 to 2 cups/d,
0.95 (95% Cl, 0.85-1.06) for 3 to 4 cups/d, and 0.88 (95% Cl, 0.79-0.98) for 5 or more

cups/d, respectively (P=.03 for trend). The corresponding data for women were 1.00,
N Q0 /MQE9 1 NOA 14 AEN N O /QEOC/ 1 N7N NAE\ Aand N 77 /QEO/ 1 N £7 N QAN
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Serum Total Cholesterol and Long-term
Coronary Heart Disease Mortality

in Different Cultures

Twenty-five—Year Follow-up of the Seven Countries Study

W. M. Monique Verschuren, MSc; David R. Jacobs, PhD; Bennie P. M. Bloemberg, PhD;
Daan Kromhout, MPH, PhD; Alessandro Menotti, MD, PhD; Christ Aravanis, MD; Henry Blackburn, MD;
Ratko Buzina, MD; Anastasios S. Dontas, MD; Flaminio Fidanza, MD; Martti J. Karvonen, MD, PhD;

Srecko Nedeljkovi¢, MD, PhD; Aulikki Nissinen, MD, PhD; Hironori Toshima, MD

Objective—To compare the relationship between serum total cholesterol and
long-term mortality from coronary heart disease (CHD) in different cultures.

Design.—Total cholesterol was measured at baseline (1958 through 1964) and
at 5- and 10-year follow-up in 12467 men aged 40 through 59 years in 16 cohorts
located in seven countries: five European countries, the United States, and Japan.
To increase statistical power six cohorts were formed, based on similarities in cul-
ture and cholesterol changes during the first 10 years of follow-up.

Main Outcome Measures.—Relative risks (RRs), estimated with Cox propor-
tional hazards (survival) analysis, for 25-year CHD mortality for cholesterol quar-
tiles and per 0.50-mmol/L (20-mg/dL) cholesterol increase. Adjustment was made
for age, smoking, and systolic blood pressure.

Results.—The age-standardized CHD mortality rates in the six cohorts ranged
from 3% to 20%. The RRs for the highest compared with the lowest cholesterol
quartile ranged from 1.5 to 2.3, except for Japan’s RR of 1.1. For a cholesterol level
of around 5.45 mmol/L (210 mg/dL), CHD mortality rates varied from 4% to 5% in

THE PURPOSE of the Seven Coun-
tries Study was to study associations
between risk factors and coronary heart
disease (CHD) mortality both at the
population level and at the individual
level. After 5 years of follow-up, Keys
and coinvestigators' had already re-
ported a strong ecological correlation
between serum total cholesterol and
mortality from CHD in the 16 cohorts of
the Seven Countries Study. On the in-
dividual level, the 5- and 10-year follow-
up data suggested strong associations
between serum total cholesterol and
CHD mortality in the United States and
Northern Europe, but much weaker as-

annatinne in Qantharn Fuvana and Ta_

(JAMA 1995;274:131-136)



Serum Total Cholesterol and Long-term
Coronary Heart Disease Mortality
in Different Cultures
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Report of the

Dietary Guidelines

The Committee also included Mediterranean and Japanese dietary patterns,
which were associated with the lowest risk of coronary heart disease in the
Seven Countries study (Keys, 1980). Subsequently, a substantial literature
has documented the health benefits of Mediterranean-style diets. In
contrast, while traditional Asian dietary patterns (e.g., Japanese and
Okinawan dietary patterns) have also been associated with a reduced risk
of coronary heart disease (Wilcox, 2007), documentation using
contemporary research methods is scant.

Report of the Dietary Guidelines Advisory Committee
on the Dietary Guidelines for Americans, 2010
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