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Tea is one of the world’s most popular beverages. Among 
the various kinds of teas, green tea has been extensively 

studied for its antioxidant activities and potential for reducing 
lifestyle-related diseases.1,2 However, the evidence of cohort 
study is limited. Prospective cohort studies have shown that 
green tea consumption is associated with reductions in all-
cause and cardiovascular disease (CVD) mortalities.3,4 Only 1 
has examined the inverse association between green tea con-
sumption and incident of stroke.5

Furthermore, coffee, which is also the most popular bever-
age in the world, has recently come into the limelight because 
of its association with reduced diabetes mellitus6 and cancer.7 
However, prospective studies on the association between 

coffee and stroke8,9 have been inconsistent. These inconsisten-
cies may be partly because of the different end points, types 
of participants, and small sample sizes. However, no large 
prospective study has examined the associations of green tea 
and coffee consumption with the incidence of stroke simulta-
neously. We examined the hypothesis that both green tea and 
coffee consumption would be independently preventative for 
stroke in the Japanese general population.

Subjects and Methods
Study Design and Samples
This is an ongoing cohort study focusing on CVD and cancer.10 The 
study design was described in detail elsewhere.11 Briefly, the age 

Background and Purpose—Few prospective studies have examined the impact of both green tea and coffee consumption 
on strokes. We investigated the association of the combination of those consumption with stroke incidence in a general 
population.

Methods—We studied 82 369 Japanese (aged 45–74 years; without cardiovascular disease [CVD] or cancer in 1995 and 
1998 for Cohort I and II, respectively) who received 13 years of mean follow-up through the end of 2007. Green tea and 
coffee consumption was assessed by self-administered food frequency questionnaire at baseline.

Results—In the 1 066 718 person-years of follow-up, we documented the incidence of strokes (n=3425) and coronary heart 
disease (n=910). Compared with seldom drinking green tea, the multivariable-adjusted hazard ratios (95% confidence 
intervals) of all strokes were 0.86 (0.78–0.95) and 0.80 (0.73–0.89) in green tea 2 to 3 and ≥4 cups/d, respectively. Higher 
green tea consumption was associated with inverse risks of CVD and strokes subtypes. Compared with seldom drinking 
coffee, the multivariable-adjusted hazard ratios (95% confidence intervals) of all strokes were 0.89 (0.80–0.99), 0.80 
(0.72–0.90), and 0.81 (0.72–0.91) for coffee 3 to 6 times/week and 1 and ≥2 times/day, respectively. Coffee consumption 
was associated with an inverse risk of CVD and cerebral infarction. Higher green tea or coffee consumption reduced 
the risks of CVD and stroke subtypes (especially in intracerebral hemorrhage, P for interaction between green tea and 
coffee=0.04). None of the significant association was observed in coronary heart disease.

Conclusions—Higher green tea and coffee consumption were inversely associated with risk of CVD and stroke in general 
population. (Stroke. 2013;44:1369-1374.)
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distributions at the time of entry were 40 to 59 for Cohort I (started in 
1990) and 40 to 69 for Cohort II (started in 1993). Participants were 
identified using the population registry in each city or town without 
overlap (65 803 men and 67 520 women).

Baseline Data Collection
We assessed the dietary habits using a food-frequency question-
naire in 1995 and 1998 for Cohorts I and II, respectively. The ques-
tionnaires were returned by 47 400 men (72%) and 53 538 women 
(79%). We estimated the dietary intake of each individual based 
on a 138-food-item questionnaire, which was previously validated 
for estimating various nutrients and food groups.12 The question-
naire also collected data on demographics, lifestyle factors, height, 
weight, smoking, alcohol consumption, and physical activity. Cohort 
members were excluded from the analyses, if they reported CVD or 
cancer in the questionnaires (n=5061), lost to follow-up and moved 
out of the area before the baseline survey (n=1327), or incompletely 
answered the food-frequency questionnaire (n=12 572). After apply-
ing these exclusions, 38 029 men and 43 949 women in total were in-
cluded in the analyses. This study was approved by the institutional 
review board of the National Cancer Center, Tokyo. Each participant 
provided informed consent on completion of the baseline question-
naire, which described the study purposes and follow-up.

The frequency response choices for each food item were as follows: 
never; 1 to 3 times/month; 1 to 2, 3 to 4, and 5 to 6 times/week; 1, 2 to 3, 4 
to 6, and ≥7 times/day. A standard portion was shown for each food item. 
The relative portion sizes were as follows: small (≈50% smaller than 
the standard), standard, and large (≈50% larger than the standard) size.13 
Daily intakes of individual nutrients were calculated using the food com-
position table developed for each questionnaire based on the fifth revised 
edition of the Standard Tables of Food Composition in Japan.14

Green tea and coffee consumption were obtained from the frequen-
cies and amount of each beverage consumed using the choice of 0, 1 to 
2, 3 to 4, and 5 to 6 times/week, and almost daily (further divided into 1, 
2–3, 4–6, 7–9, and ≥10 cups/day). For the present analysis, we further 
grouped these categories based on their distribution among the subjects: 
green tea consumption for 0, 1 to 2, 3 to 6 times/week, 1, 2 to 3, and ≥4  
cups/day; and coffee consumption for 0, 1 to 2, 3 to 6 times/week, 1  
and ≥2 cups/day. The rank correlation coefficients for green tea and  
coffee consumption between the questionnaire and dietary record data 
were 0.37 and 0.59 for men and 0.43 and 0.51 for women, respectively.15 
We did not collect the type of coffee (decaffeinated or caffeinated), be-
cause decaffeinated coffee is not commonly consumed in Japan.

Confirmation of Stroke and Coronary Heart Disease
In the 9 Public Health Center areas, totally 54 major hospitals were capa-
ble of computed tomopgraphy (CT) scanning and/or magnetic resonance 
imaging.10 Medical records were reviewed by hospital workers, physi-
cians, or researchers who were blinded to the baseline data. Incidences 
of CVD were registered during the follow-up period. To complete sur-
veillance for fatal CVD, we also conducted a systematic search for death 
certificates. We obtained information on the underlying cause of death 
by checking against death certificate files with permission to confirm 
mortality from CVD according to the International Classification of 
Death, 10th Revision: I00-I99. All cases of CVD based on death certifi-
cates only had been registered as death certificates only cases.

Strokes were confirmed according to the National Survey of Stroke 
criteria. These criteria require the rapid onset of a constellation of 
neurological deficits lasting at least 24 hours (or until death). For 
each stroke subtype (cerebral infarction [CI; thrombotic or embolic 
stroke], intracerebral hemorrhage [ICH], and subarachnoid hemor-
rhage), a definite diagnosis was established based on the examina-
tion of CT scans, magnetic resonance imaging, or autopsy findings.16 
Coronary heart disease (CHD) indicated in the medical records was 
confirmed according to the criteria of the MONICA project, which 
requires chest pain, electrocardiographic evidence, cardiac enzyme 
abnormalities, and autopsy findings.17 In the absence of diagnosis of 
myocardial infarction, deaths that occurred within 1 hour from onset 
of event were regarded as sudden cardiac deaths. In this study, CVD 
was defined as stroke or CHD.

Statistical Analysis
For each subject, we calculated person-years of follow-up from the 
baseline to whichever of the following came first: the first end point, 
death, emigration, or December 31, 2007. Changes in residential 
status were identified through the residential registry in each area. 
Subjects who moved from their original residence (2% of the total 
participants) were censored at that time.

The Cox proportional hazards ratios and 95% confidence intervals 
were fitted to the categorized consumption (the reference group is the 
never consumption of green tea or coffee), after adjusting for age, 
sex, and other potential confounding factors: smoking status (never, 
ex-smoker, or current smoker of 1–19 or ≥20 cigarettes/day); alcohol 
intake (nondrinkers, occasional drinkers [1–3 days/month], weekly 
ethanol intake of 1–149, 150–299, 300–449, or ≥450 g/week); body 
mass index (in quintiles); history of diabetes mellitus (yes/no); medi-
cation use for hypertension or hypercholesterolemia (yes/no); quin-
tiles of energy-adjusted dietary intakes of fruits, vegetables, and fish; 
leisure time spent engaged in exercise (<1, 1 to 3 days/month, or ≥1 
day/week); public health center; and coffee or green tea consump-
tion. Trend tests were conducted by assignment for green tea and 
coffee consumption to test the significance of these variables. Green 
tea and coffee consumption interactions were also analyzed (see the 
Statistical Analysis in the online-only Data Supplement). All statisti-
cal analyses were conducted using the SAS statistical package (ver-
sion 8.2, SAS Institute Inc, Cary, NC).

Results
Table 1 shows the baseline characteristics according to green 
tea and coffee consumption categories. Higher frequencies of 
green tea consumption tended to have a higher prevalence of 
exercise. Higher frequencies of coffee consumption tended to 
be younger, had a higher prevalence of smoking and exercise, 
and had a lower prevalence of antihypertensive drug users and 
history of diabetes mellitus.

During a follow-up period (13-year of average), we doc-
umented 3425 strokes (1964 CI, 1001 ICH, and 460 sub-
arachnoid hemorrhages) and 910 CHD events (489 definite 
myocardial infarctions and 28 sudden cardiac deaths). In total, 
4335 CVD events were documented.

We observed inverse associations between green tea  
consumption and the incidences of CVD, strokes, and its 
subtypes (Table 2). Age- and sex-adjusted hazard ratios of CI 
for green tea consumption of 2 to 3 and ≥4 cups/day were 
inversely significant. After further adjustment, the signifi-
cance was inversely associated with CI for green tea con-
sumption of ≥4 cups/day.

We observed an inverse association between coffee con-
sumption and the incidences of CVD, all strokes, and CI 
(Table 3). We observed inverse associations between coffee 
consumption (≥3 times/week) and the incidences of ICH by 
age- and sex-adjusted. However, after further adjustment, the 
association was attenuated.

The Figure shows the multivariable hazard ratios of CVD 
and stroke subtypes, according to combination of green tea 
and coffee consumption frequencies. Compared with seldom 
drinking green tea or coffee, higher green tea (≥2 times/day) 
or coffee (≥1 time/day) consumption reduced the risks of 
CVD, all strokes, CI, and ICH (In particular, P for interac-
tion between green tea and coffee consumption was 0.04 in 
ICH.) The results were similar among men and women (data 
not shown). No significant association was observed in CHD 
(data not shown).
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Discussion
In this study, higher green tea and coffee consumption were 
found to be inversely associated with the incidences of CVD 
and stroke subtypes. In addition, higher green tea or coffee 
consumption reduced the risks of CVD, strokes, and its sub-
types. To the best of our knowledge, this is the first study on 

the association between the combination of these 2 popular 
beverages and the incidences of CVD and stroke subtypes, 
especially in ICH independently.

Green tea consumption has been shown to reduce the 
risk of mortality because of all-cause and CVD.3 Compared 
with green tea <1 cup/day, ≥5 cups/day had 15% and 26% 

Table 1. Baseline Characteristic Variables in a Cohort Subjects According to Green Tea and Coffee Consumption

Green Tea Coffee

(Times/Week) (Cups/d) (Times/Week) (Cups/d)

0 1–2 3–6 1 2–3 ≥ 4 0 1–2 3–6 1 ≥2

Number of subjects 17 606 8497 7490 8103 17 426 23 247 19 841 18 762 13 364 15 128 15 019

Age at baseline, y 54.1 52.7 52.7 53.1 53.8 55.4 56.6 55.2 53.5 53.2 50.4

Sex, % of men 47.3 47.6 50.3 48.9 47.5 42.3 42.2 45.0 51.7 44.3 51.3

Body mass index, kg/m2 23.8 23.7 23.8 23.6 23.5 23.4 23.5 23.8 23.7 23.6 23.5

Current smoker, % 24.6 25.4 26.3 25.8 24.6 23.4 16.9 20.2 26.7 25.0 37.2

Current drinker, % 39.8 44.1 49.0 45.6 44.9 40.7 37.3 41.6 47.5 42.8 47.6

Sports at leisure time 1>time/week, % 17.2 18.7 20.5 20.0 20.0 21.7 18.8 21.0 21.0 21.4 22.5

Antihypertensive drug users, % 20.1 16.8 17.6 18.1 19.0 20.0 25.2 22.1 17.0 17.0 11.0

Antilipidemic drug users, % 4.5 4.6 5.0 4.7 5.4 5.5 5.9 5.7 4.4 4.7 3.0

History of diabetes mellitus, % 5.1 5.1 5.0 4.9 5.0 5.0 7.1 4.8 4.1 3.9 3.5

coffee >1 time/d 38 39 36 41 39 27 – – – – –

Green tea >1 time/d, % – – – – – – 60 63 57 59 54

Table 2. Age and Multivariable-Adjusted Hazard Ratios of Cardiovascular Disease and its Subtypes According to Green Tea 
Consumption

Green Tea Consumption

P  for TrendNone 1–2 Times/Week 3–6 Times/Week 1 Cup/d 2–3 Cups/d ≥4 Cups/d

Person-years 228 788 108 408 95 222 105 019 226 579 302 703

Cardiovascular disease

 Number of cases 1070 434 372 436 839 1184

 Age-adjusted HRs 1 0.95 (0.85–1.06) 0.91 (0.81–1.02) 0.93 (0.83–1.03) 0.81 (0.74–0.88) 0.78 (0.72–0.84) <0.001

 Multivariable-adjusted HRs 1 0.94 (0.84–1.05) 0.93 (0.82–1.05) 0.94 (0.84–1.05) 0.85 (0.78–0.93) 0.84 (0.77–0.92) <0.001

All strokes

 Number of cases 848 361 289 346 672 909

 Age-adjusted HRs 1 0.99 (0.88–1.12) 0.90 (0.79–1.02) 0.94 (0.83–1.06) 0.81 (0.74–0.90) 0.75 (0.69–0.82) <0.001

 Multivariable-adjusted HRs 1 0.97 (0.86–1.10) 0.91 (0.80–1.05) 0.94 (0.83–1.07) 0.86 (0.78–0.95) 0.80 (0.73–0.89) <0.001

Cerebral infarction

 Number of cases 471 196 165 202 385 545

 Age-adjusted HRs 1 1.00 (0.85–1.17) 0.94 (0.79–1.12) 1.00 (0.86–1.18) 0.84 (0.74–0.95) 0.80 (0.71–0.89) <0.001

 Multivariable-adjusted HRs 1 0.98 (0.83–1.16) 0.99 (0.83–1.19) 1.02 (0.86–1.20) 0.88 (0.77–1.01) 0.86 (0.76–0.98) 0.009

Intracerebral hemorrhage

 Number of cases 287 116 89 96 191 222

 Age-adjusted HRs 1 0.92 (0.74–1.13) 0.79 (0.63–1.00) 0.75 (0.60–0.94) 0.68 (0.57–0.81) 0.56 (0.47–0.66) <0.001

 Multivariable-adjusted HRs 1 0.92 (0.74–1.14) 0.81 (0.63–1.03) 0.78 (0.62–0.99) 0.77 (0.63–0.92) 0.65 (0.54–0.78) <0.001

Coronary heart disease

 Number of cases 222 73 83 90 167 275

 Age-adjusted HRs 1 0.77 (0.60–1.00) 0.95 (0.74–1.21) 0.89 (0.70–1.13) 0.77 (0.64–0.93) 0.89 (0.75–1.04) 0.423

 Multivariable-adjusted HRs 1 0.80 (0.61–1.04) 0.99 (0.76–1.29) 0.91 (0.70–1.18) 0.82 (0.67–1.02) 0.99 (0.83–1.20) 0.859

HRs indicates hazard ratios.
Multivariable were adjusted for age; sex; smoking; alcohol; body mass index; history of diabetes mellitus; medication of antihypercholesterolemia and antihypertension; 

sports; dietary intake of fruits, vegetables, fish, and energy; public health centers; and coffee consumption.
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reduced risk of all-cause and CVD mortality, respectively. 
Green tea consumption has also been associated with a 
reduced risk of incidence of all strokes, CI, and ICH.5 There 
has been no prospective study showing evidence that green 
tea consumption is preventive of CHD, which is consistent 
with our study.

Green tea content catechins, especially (–)-epigallocatechin-
3-gallate, exerts vascular-protective effects through multiple 
mechanisms, including antioxidative,18 anti-inflammatory,19 
antiproliferative,20 increasing the plasma antioxidant capac-
ity,21 and antithrombogenic effects.22 Moderate consumers of 
green tea are less likely to develop hyperten sion.23 However, 
a meta-analysis of randomized controlled trials has shown 
that green tea is not associated with blood pressure, partly 
because of small studies number (n=2).24 Further studies are 
waited for.

The association between coffee consumption and the risk 
of stroke has been controversial. No association between cof-
fee consumption and fatal and nonfatal stroke has been found 
in healthy populations.25,26 However, coffee consumption has 
been associated with an increased risk of CI in hypertensive 
men.27 In a meta-analysis of prospective studies,28 moderate 
consumption of coffee showed a weak inverse, but heavy cof-
fee consumption (≥7 cups/day) was not significantly associ-
ated with stroke risk. Recently, in a cohort of Swedish women 
(coffee >1 cups/day), risk of stroke was reduced in CI, but not 
in ICH, compared with <1 cup/day.8

In recent meta-analyses, the association between coffee 
consumption and the risk of CHD still remains controver-
sial.29,30 Our study showed no significant association between 
coffee consumption and CHD. Coffee intake (≥2 cups/day) 
was positively associated with CHD in age-adjusted analysis. 
However, after further adjustment, including smoking, the 
positive association was disappeared, which was similar to 
a cohort study in United States.31 The finding of the present 
study might suggest that the unfavorable effects of smoking 
overcome the beneficial effects of coffee consumption.

Coffee contains several biologically active substances, such 
as caffeine and diterpene, which were inconsistently associ-
ated with serum cholesterol and blood pressure levels, and 
decrease insulin sensitivity.32–34 Coffee also contains chloro-
genic acid and quinides, which may reduce body weight and 
blood glucose tolerance.35 In a prospective study, higher coffee 
consumption may reduce the incidence of diabetes mellitus.36 
In our study, higher coffee consumption had a lower preva-
lence of diabetes mellitus. Elevated blood glucose is a risk of 
incident CI.37 Therefore, coffee consumption may reduce the 
risk of CI by improving glucose levels.

Our study showed that combination of higher green tea and 
coffee consumptions contributed to the reduced risk of stroke 
as an interaction effect for each other. Protective effects may 
be related to weak but strength the different antioxidant and 
other biological contents in these 2 beverages, but the underly-
ing combinational mechanism is still not clear.

Table 3. Age and Multivariable-Adjusted Hazard Ratios of Cardiovascular Disease and its Subtypes According to Coffee 
Consumption

Coffee Consumption

P  for TrendNone 1–2 Times/Week 3–6 Times/Week 1 Cup/d ≥2 Cups/d

Person-years 254 006 242 850 172 976 199 104 196 914

Cardiovascular disease

 Number of cases 1282 1045 678 679 616

 Age-adjusted HRs 1 0.84 (0.78–0.91) 0.84 (0.77–0.92) 0.77 (0.71–0.85) 0.84 (0.76–0.92) <0.001

 Multivariable-adjusted HRs 1 0.93 (0.86–1.01) 0.89 (0.81–0.98) 0.84 (0.76–0.92) 0.89 (0.80–0.99) 0.004

All strokes

 Number of cases 1038 843 534 529 441

 Age-adjusted HRs 1 0.85 (0.78–0.92) 0.82 (0.74–0.91) 0.74 (0.67–0.82) 0.75 (0.67–0.84) <0.001

 Multivariable-adjusted HRs 1 0.94 (0.85–1.02) 0.89 (0.80–0.99) 0.80 (0.72–0.90) 0.81 (0.72–0.91) <0.001

Cerebral infarction

 Number of cases 614 469 298 298 248

 Age-adjusted HRs 1 0.80 (0.71–0.90) 0.79 (0.69–0.90) 0.73 (0.64–0.84) 0.76 (0.66–0.88) <0.001

 Multivariable-adjusted HRs 1 0.87 (0.78–0.98) 0.83 (0.72–0.96) 0.78 (0.68–0.90) 0.80 (0.68–0.94) 0.001

Intracerebral hemorrhage

 Number of cases 293 264 149 161 130

 Age-adjusted HRs 1 0.91 (0.78–1.06) 0.76 (0.63–0.92) 0.76 (0.63–0.91) 0.69 (0.56–0.85) 0.001

 Multivariable-adjusted HRs 1 1.04 (0.88–1.22) 0.86 (0.70–1.05) 0.83 (0.68–1.02) 0.82 (0.66–1.02) 0.015

Coronary heart disease

 Number of cases 244 202 144 150 175

 Age-adjusted HRs 1 0.82 (0.69–0.98) 0.92 (0.75–1.12) 0.89 (0.73–1.08) 1.21 (1.00–1.46) 0.031

 Multivariable-adjusted HRs 1 0.91 (0.76–1.10) 0.92 (0.75–1.14) 0.99 (0.81–1.23) 1.21 (0.98–1.50) 0.081

HRs indicates hazard ratios.
Multivariable were adjusted for age; sex; smoking; alcohol; body mass index; history of diabetes mellitus; medication of antihypercholesterolemia and antihypertension; 

sports; dietary intake of fruits, vegetables, fish, and energy; public health centers; and green tea consumption.
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The present study has certain methodological strengths 
compared with previous investigations. First, we evaluated a 
large cohort enrolled from the Japanese general population, 
and the higher response rate to the questionnaire (>80%) and 
the smaller loss to follow-up (0.4%) were acceptable for study 
settings. Second, incidence is a more direct measure of CVD 
risk than death because treatment influences CVD death. 
Third, we estimated green tea and coffee consumption using a 
validated questionnaire.

Our study has several limitations. First, data regarding 
present illnesses, green tea, and coffee consumption were 
self-reported, raising the problem of potential misclassifica-
tion. However, our self-reported data may be reasonably accu-
rate because nationwide annual health screenings, conducted 
since 1992 in Japan, produced similar results. Our validation 
study showed relatively high validity.38 Second, measurement 
errors concerning nutrient intake are inevitable when using a 
food-frequency questionnaire. Changes in green tea and cof-
fee consumption during the follow-up period may also have 
caused misclassification. In the current study, the reproduc-
ibility of green tea and coffee consumption estimates suggests 
that any overestimates or underestimates are likely to cancel 
each other out and result in an accurate overall estimate. We 
have no decaffeinated coffee in our cohort study. The Japanese 
do not drink the decaffeinated coffee. In the previous article, 
similar associations were observed whether participants drank 
predominantly caffeinated or decaffeinated coffee.39

Conclusions
Higher green tea or coffee consumption was beneficial for 
reducing risks of CVD, all strokes, CI, and ICH, as a preven-
tive medical point of view.

 Acknowledgments
The authors thank all of the staff members in each study area and in 
the central office for their painstaking efforts in conducting the base-
line survey and follow-up research.

Sources of Funding
This study was supported by Grants-in-Aid for Cancer Research and 
the Third-Term Comprehensive Ten-Year Strategy for Cancer Control 
from the Ministry of Health, Labor and Welfare of Japan.

Disclosures
None.

References
 1. Sueoka N, Suganuma M, Sueoka E, Okabe S, Matsuyama S, Imai K, et 

al. A new function of green tea: prevention of lifestyle-related diseases. 
Ann N Y Acad Sci. 2001;928:274–280.

 2. Sasazuki S, Inoue M, Hanaoka T, Yamamoto S, Sobue T, Tsugane S. 
Green tea consumption and subsequent risk of gastric cancer by subsite: 
the JPHC Study. Cancer Causes Control. 2004;15:483–491.

 3. Kuriyama S, Shimazu T, Ohmori K, Kikuchi N, Nakaya N, Nishino Y, 
et al. Green tea consumption and mortality due to cardiovascular dis-
ease, cancer, and all causes in Japan: the Ohsaki study. JAMA. 2006;296: 
1255–1265.

Figure. Multivariable-adjusted hazard ratios of cardiovascular disease (A), all strokes (B), cerebral infarction (C), and intracerebral 
hemorrhage (ICH; D) according to combination of green tea and coffee consumption frequencies. Data were expressed as multivari-
able-adjusted hazard ratios adjusted for age, sex, smoking, alcohol, body mass index, history of diabetes mellitus, medication for 
antihypercholesterolemia and antihypertension, sports, dietary intake of fruits, vegetables, fish, and energy, and public health  
centers. *indicates P<0.05 compared with seldom green tea or coffee (reference).

 at UNIV PIEMORIENTAA VOGADRO on May 20, 2013http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/


1374  Stroke  May 2013

 4. Kuriyama S. The relation between green tea consumption and 
cardiovascular disease as evidenced by epidemiological studies. J Nutr. 
2008;138:1548S–1553S.

 5. Tanabe N, Suzuki H, Aizawa Y, Seki N. Consumption of green and 
roasted teas and the risk of stroke incidence: results from the Tokamachi-
Nakasato cohort study in Japan. Int J Epidemiol. 2008;37:1030–1040.

 6. Kato M, Noda M, Inoue M, Kadowaki T, Tsugane S; JPHC Study Group. 
Psychological factors, coffee and risk of diabetes mellitus among mid-
dle-aged Japanese: a population-based prospective study in the JPHC 
study cohort. Endocr J. 2009;56:459–468.

 7. Lee KJ, Inoue M, Otani T, Iwasaki M, Sasazuki S, Tsugane S; JPHC 
Study Group. Coffee consumption and risk of colorectal cancer in a 
population-based prospective cohort of Japanese men and women. Int J 
Cancer. 2007;121:1312–1318.

 8. Larsson SC, Virtamo J, Wolk A. Coffee consumption and risk of stroke 
in women. Stroke. 2011;42:908–912.

 9. Zhang WL, Lopez-Garcia E, Li TY, Hu FB, van Dam RM. Coffee 
consumption and risk of cardiovascular events and all-cause mortality 
among women with type 2 diabetes. Diabetologia. 2009;52:810–817.

 10. Kokubo Y, Iso H, Ishihara J, Okada K, Inoue M, Tsugane S; JPHC Study 
Group. Association of dietary intake of soy, beans, and isoflavones with 
risk of cerebral and myocardial infarctions in Japanese populations: the 
Japan Public Health Center-based (JPHC) study cohort I. Circulation. 
2007;116:2553–2562.

 11. Watanabe S, Tsugane S, Sobue T, Konishi M, Baba S. Study design 
and organization of the JPHC study. Japan Public Health Center-based 
Prospective Study on Cancer and Cardiovascular Diseases. J Epidemiol. 
2001;11(6 Suppl):S3–S7.

 12. Ishihara J, Inoue M, Kobayashi M, Tanaka S, Yamamoto S, Iso H, et al.; 
JPHC FFQ Validation Study Group. Impact of the revision of a nutrient 
database on the validity of a self-administered food frequency question-
naire (FFQ). J Epidemiol. 2006;16:107–116.

 13. Sasaki S, Kobayashi M, Ishihara J, Tsugane S; JPHC. Self-administered 
food frequency questionnaire used in the 5-year follow-up survey of the 
JPHC Study: questionnaire structure, computation algorithms, and area-
based mean intake. J Epidemiol. 2003;13(1 Suppl):S13–S22.

 14. Standard Tables of Food Composition in Japan, the fifth revised 
and enlarged edition. Tokyo: Printing Bureau, Ministry of Finance, 
Tokyo;2005.

 15. Inoue M, Kurahashi N, Iwasaki M, Shimazu T, Tanaka Y, Mizokami 
M, et al.; Japan Public Health Center-Based Prospective Study Group. 
Effect of coffee and green tea consumption on the risk of liver cancer: 
cohort analysis by hepatitis virus infection status. Cancer Epidemiol 
Biomarkers Prev. 2009;18:1746–1753.

 16. Iso H, Rexrode K, Hennekens CH, Manson JE. Application of computer 
tomography-oriented criteria for stroke subtype classification in a pro-
spective study. Ann Epidemiol. 2000;10:81–87.

 17. Tunstall-Pedoe H, Kuulasmaa K, Amouyel P, Arveiler D, Rajakangas 
AM, Pajak A. Myocardial infarction and coronary deaths in the World 
Health Organization MONICA Project. Registration procedures, event 
rates, and case-fatality rates in 38 populations from 21 countries in four 
continents. Circulation. 1994;90:583–612.

 18. Khan N, Mukhtar H. Tea polyphenols for health promotion. Life Sci. 
2007;81:519–533.

 19. Lee W, Min WK, Chun S, Lee YW, Park H, Lee DH, et al. Long-term 
effects of green tea ingestion on atherosclerotic biological markers in 
smokers. Clin Biochem. 2005;38:84–87.

 20. Hofmann CS, Sonenshein GE. Green tea polyphenol epigallocatechin-3 
gallate induces apoptosis of proliferating vascular smooth muscle cells 
via activation of p53. FASEB J. 2003;17:702–704.

 21. Leenen R, Roodenburg AJ, Tijburg LB, Wiseman SA. A single dose of 
tea with or without milk increases plasma antioxidant activity in humans. 
Eur J Clin Nutr. 2000;54:87–92.

 22. Babu PV, Liu D. Green tea catechins and cardiovascular health: an 
update. Curr Med Chem. 2008;15:1840–1850.

 23. Hodgson JM, Burke V, Puddey IB. Acute effects of tea on fasting 
and postprandial vascular function and blood pressure in humans. J 
Hypertens. 2005;23:47–54.

 24. Hooper L, Kroon PA, Rimm EB, Cohn JS, Harvey I, Le Cornu KA, et 
al. Flavonoids, flavonoid-rich foods, and cardiovascular risk: a meta-
analysis of randomized controlled trials. Am J Clin Nutr. 2008;88:38–50.

 25. Grobbee DE, Rimm EB, Giovannucci E, Colditz G, Stampfer M, Willett 
W. Coffee, caffeine, and cardiovascular disease in men. N Engl J Med. 
1990;323:1026–1032.

 26. Lopez-Garcia E, Rodriguez-Artalejo F, Rexrode KM, Logroscino G, Hu 
FB, van Dam RM. Coffee consumption and risk of stroke in women. 
Circulation. 2009;119:1116–1123.

 27. Hakim AA, Ross GW, Curb JD, Rodriguez BL, Burchfiel CM, Sharp 
DS, et al. Coffee consumption in hypertensive men in older middle-age 
and the risk of stroke: the Honolulu Heart Program. J Clin Epidemiol. 
1998;51:487–494.

 28. Larsson SC, Orsini N. Coffee consumption and risk of stroke: a 
dose-response meta-analysis of prospective studies. Am J Epidemiol. 
2011;174:993–1001.

 29. Kawachi I, Colditz GA, Stone CB. Does coffee drinking increase the 
risk of coronary heart disease? Results from a meta-analysis. Br Heart J. 
1994;72:269–275.

 30. Wu JN, Ho SC, Zhou C, Ling WH, Chen WQ, Wang CL, et al. Coffee 
consumption and risk of coronary heart diseases: a meta-analysis of 21 
prospective cohort studies. Int J Cardiol. 2009;137:216–225.

 31. Lopez-Garcia E, van Dam RM, Willett WC, Rimm EB, Manson 
JE, Stampfer MJ, et al. Coffee consumption and coronary heart dis-
ease in men and women: a prospective cohort study. Circulation. 
2006;113:2045–2053.

 32. Cornelis MC, El-Sohemy A. Coffee, caffeine, and coronary heart dis-
ease. Curr Opin Lipidol. 2007;18:13–19.

 33. Noordzij M, Uiterwaal CS, Arends LR, Kok FJ, Grobbee DE, Geleijnse 
JM. Blood pressure response to chronic intake of coffee and caf-
feine: a meta-analysis of randomized controlled trials. J Hypertens. 
2005;23:921–928.

 34. Winkelmayer WC, Stampfer MJ, Willett WC, Curhan GC. Habitual 
caffeine intake and the risk of hypertension in women. JAMA. 
2005;294:2330–2335.

 35. Greenberg JA, Boozer CN, Geliebter A. Coffee, diabetes, and weight 
control. Am J Clin Nutr. 2006;84:682–693.

 36. Iso H, Date C, Wakai K, Fukui M, Tamakoshi A; JACC Study Group. 
The relationship between green tea and total caffeine intake and risk for 
self-reported type 2 diabetes among Japanese adults. Ann Intern Med. 
2006;144:554–562.

 37. Kokubo Y, Okamura T, Watanabe M, Higashiyama A, Ono Y, Miyamoto 
Y, et al. The combined impact of blood pressure category and glucose 
abnormality on the incidence of cardiovascular diseases in a Japanese 
urban cohort: the Suita Study. Hypertens Res. 2010;33:1238–1243.

 38. Tsubono Y, Kobayashi M, Sasaki S, Tsugane S; JPHC. Validity and 
reproducibility of a self-administered food frequency questionnaire 
used in the baseline survey of the JPHC Study Cohort I. J Epidemiol. 
2003;13(1 Suppl):S125–S133.

 39. Freedman ND, Park Y, Abnet CC, Hollenbeck AR, Sinha R. Association 
of coffee drinking with total and cause-specific mortality. N Engl J Med. 
2012;366:1891–1904.

 at UNIV PIEMORIENTAA VOGADRO on May 20, 2013http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/


The Impact of Green Tea and Coffee Consumption on the Reduced Risk of Stroke 

Incidence in Japanese Population: the Japan Public Health Center-Based (JPHC) 

Study Cohort 

 

Yoshihiro Kokubo,MD,PhD,FAHA1; Hiroyasu Iso,MD PhD2; Isao Saito,MD,PhD3;  

Kazumasa Yamagishi,MD,PhD4; Hiroshi Yatsuya,MD,PhD5; Junko Ishihara,PhD6,7; 

Manami Inoue,MD,PhD6; and Shoichiro Tsugane,MD,PhD6 

 

 

Supplemental Methods  

Supplementary Statistical Analysis 

Green tea and coffee consumption interactions were calculated with the following 

logistic regression model:  

logit p= β0 + βteaXtea+βcofXcof+βintXteaXcof,  

where Xtea and Xcof are green tea and coffee consumption data (each of three 

categories: None, 1 time/week to 1 cup/day, and >2 cups/day for green tea; None, 1 to 6 

times/week, and >1 cups/day for coffee consumption), respectively; β0 is an intercept 

term; βtea is the main effect due to green tea consumption; and βcof is the main effect of 

coffee consumption. The coefficient βint of the product XteaXcof estimates green tea and 

coffee consumption interaction on the logit scale. 
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