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ABSTRACT 

 
Background: Tea (green or black) are among the most widely consumed beverages in adults 
worldwide. Recently, numerous studies claimed that green tea intake have been associated with 
reduced mortality, including cardiovascular disease related mortality. This study was aimed to 
investigate the association between green tea consumption with cardiovascular related mortality.  
Subjects and Method: This was a systematic review and meta-analysis study used articles which 
published in 2000 to 2021 from online databases, such as PubMed, ResearchGate, Science Direct, 
Google Scholar, and EBSCO. The dependent variable was cardiovascular related mortality. The 
independent variables was green tea consumption. The data was analyzed by RevMan 5.3 software. 
This study used the eligibility criteria with the PICO model, populations: COVID-19 general adults, 
intervention: >1 cups green tea consumption. comparison: null or <1 cup green tea consumption, 
outcome: cardiovascular related mortality. The inclusion criteria were an article describing the 
effect or relationship of green tea consumption with cardiovascular related mortality, original 
research, and study of cohort contain effect size of hazard ratio and match with the intervention 
design. The keywords used to search the database were “green tea” AND “cardiovascular” AND 
“mortality” OR “Death” AND cohort. 
Results: A subgroup analysis was conducted from 4 articles which stated that cardiovascular 
related mortality is lower on adults who frequently consumed green tea more than one cups per 
day compare to adults who drank less than one cup per day (HR= 0.88; 95%CI= 0.85 to 0.92; p= 
<0.001) and it is statistically significant. 
Conclusion: The consumption of green tea more than one cups per day may reduce the risk of 
cardiovascular related mortality. 
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BACKGROUND 

Cardiovascular disease was one of the most 

common leading causes of mortality world-

wide. According to the World Health Orga-

nization (2014), cardiovascular disease 

accounted for 17·5 million deaths world-

wide in 2012, representing 31 % of all global 

deaths, respectively. Over the past few 

decades, dietary factors were postulated to 

play an important role in the prevention of 

various degenerative diseases (Chen et al., 

2008; Tangney and Rasmussen, 2013).  
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Green tea is consumed primarily in 

eastern countries like China, Japan, and a 

few countries in North Africa and the Mid-

dle East, while black tea is mostly con-

sumed by western countries (Katiyar and 

Elmets, 2001). The bioactive phytonutri-

ents responsible for the pharmacological 

activities of green tea are believed to in-

clude tea polyphenols, known as catechins. 

The major catechins in green tea include 

epicatechin, epigallocatechin, epicatechin 

gallate, and epigallocatechin gallate (Khan 

and Mukhtar, 2018). Green tea is rich in 

catechin polyphenols in which catechins 

(epicatechin, epigallocatechin, epicatechin 

gallate, epigallocatechin gallate) and flava-

nols represent 80-90% and <10% of total 

flavonoids, respectively (Balentine et al., 

1997). Regular green tea consumption may 

reduce the risk of cardiovascular disease 

and cancer, possibly due to its tea poly-

phenols (Liu et al., 2016).  

It has been proved that an increased 

level of plasma cholesterol is a major risk 

factor for cardiovascular disease. Tea and 

its polyphenols could lower plasma cho-

lesterol levels by increasing the expression 

of LDL and reducing the oxidisation of 

LDL. It has also been suggested that tea can 

inhibit the process of atherosclerosis by 

removing reactive oxygen species, inducing 

hypolipaemia and decreasing antifibrino-

lysis (Brown and Goldstein, 1998; Kuhn et 

al., 2004; Vinson et al., 2004). 

Numerous studies have been perform-

ed regarding the potential beneficial effects 

of green tea on cardiovascular disease risk 

profile such as reducing body fat, serum 

LDL-cholesterol, total cholesterol, trigly-

cerides and blood pressure (Erba et al., 

2005; Imai and Nakachi, 1995; Maron et 

al., 2003; Nagao et al., 2007; Nagaya et al., 

2004; Serafini et al.,1996; Tong et al., 2014; 

Yang et al., 2004). Recent epidemiological 

studies have explored the associations 

between tea consumption and a wide range 

of conditions (including diverse cancers, 

cardiovascular outcomes, metabolic dis-

orders, skeletal diseases, cognitive dis-

orders, and other outcomes such as mater-

nal outcomes and rheumatoid arthritis) (Yi 

et al., 2019).  

Despite the possible fact of protective 

role of green tea consumption in risk of spe-

cific chronic disease mortality in humans 

has been suggested in epidemiological 

studies, these findings remain contro-

versial, there have been inconsistent con-

clusions as to whether tea consumption is 

beneficial or harmful to health, and the 

health effects of tea vary among different 

outcomes.  

Therefore, the purpose of this study 

was to investigate the association between 

green tea consumption with all cause mor-

tality, cardiovascular related mortality and 

cancer related mortality. 

 

SUBJECTS AND METHOD 

1. Study Design 

This study was a systematic review of ar-

ticle published from 2000 to 2021 conduc-

ted from January 1-31, 2021. We search 

articles using the online databases of Pub-

Med, ResearchGate, Science Direct, Google 

Scholar and EBSCO. The articles used in 

this review are articles published from 

2000 to 2021. In the process of searching 

for articles, we used the keywords “green 

tea” AND “cardiovascular” AND “mortality” 

OR “death” AND cohort.  

2.  Inclusion and Exclusion Criteria 

The inclusion criteria of this study were: 1) 

an article describing the effect or rela-

tionship of green tea consumption with car-

diovascular related mortality; 2) original 

research papers; 3) study of cohort contain 

effect size of hazard ratio and match with 

the intervention design. 
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The exclusion criteria for this study 

were: 1) articles in languages other than 

English and Indonesian; 2) review papers. 

3.  Study Variables 

The dependent variable was cardiovascular 

related mortality. The independent vari-

ables was green tea consumption. 

4. Operational Definition of Variables 

Green tea consumption defined by the 

habit or the amount of cup of green tea con-

sumption within a day.  

Cardiovascular related mortality was 

assessed by the amount of dead by cardio-

vascular disease. 

5.  Research Instrument 

We got total 245 of articles from searching 

through online databases (PubMed, Re-

searchGate, Science Direct, Google Scholar 

and EBSCO). The process of searching and 

filtering articles using a Prism diagram 

(figure 1). Articles included in this study 

must meet the inclusion criteria and have 

been reviewed using a critical appraisal in 

accordance with the research design of the 

article used. A total of 4 articles were 

included for this study. 

 

RESULTS 

1. Characteristic of articles included  

The included studies’ characteristics can be 

found in Table 1. The study’s characteristics 

consisted of the author and years of 

publication, study design, country, age and 

sample size, median or follow up year, type 

of intevention, type of control, outcome. All 

studies were carried out in Japan. Overall, 

303,712 respondents were included in this 

study from all articles. Age of respondents 

of studies ranged from 40 to 84. The 

duration of follow-up ranged from 6 to 21 

years.   

This study only included multivariate 

hazard ratio adjusted with other factors 

such as Age, education, income, smoking 

status, alcohol intake, physical activity, sex,  

job status, energy intake, body mass index , 

dayli consumption of miso, meat, fish, 

fruits, vegetables, black tea, oolong tea, and 

cofee, history of hypertension, gastritis. All 

respondents were without history of stroke, 

diabetes, coronary heart disease, or cancer 

at baseline.  

2. Cardiovascular Disease Related 

Mortality and Green Tea 

Consumption 

This study stated that cardiovascular di-

sease related mortality is 0.85 lower mong 

people who drank green tea more than 1 

cups per day, as compared with those who 

drank green tea less than 1 cup per day 

(HR= 0.88; 95%CI= 0.85 to 0.92; p= 

<0.001) and it is statistically significant 

(figure 2).  

This statement also showed on the 

result of each of all 7 subgroups analysis 

divided by gender and the amount of cups 

consumed by the subject, which include all 

participants 1-2 cups per day, men only 1-2 

cups per day, women only 1-2 cups per day, 

men only 3-4 cups per day, women only 3-4 

cups per day, men only >5 cups per day, 

and women only >5 cups per day (figure 2). 

However not all these results were 

statistically significant, only 3 categories 

showed statistic significancy, which were 

women only 3-4 cups per day (HR= 0.86; 

CI 95%= 0.78 to 0.94; p= 0.002), men only 

>5 cups per day (HR= 0.87; CI 95%= 0.78 

to 0.96; p= 0.008), and women only >5 

cups per day (HR= 0.73; CI 95%= 0.65 to 

0.82; p= <0.001). This result also indicated 

that the more cups of green tea adults 

consumed the lower chance to death 

because cardiovascular disease. Although, 

there is some interesting finding between 

the result of subgroup women only who 

consumed 3-4 cups per day with man only 

who consumed 3-4 cups per day, despite 

the same of amount of cups of green tea 
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consumed, the pooled hazard ratio and 

statistic significancy was quite different. 

We used the result based on fixed 

effect because total heterogenity showed 

value less than 50% (I2= 42%; p= 0.002). 

Based on the subgroup funnel plot analysis, 

there is no publication bias in all subgroup, 

except for subgroup women 5 cups perday. 

It has publication bias because the location 

and number of circles representing each 

article between the left and right plot were 

asymmetrical (figure 3). This also could 

affect the result of the forest plot, which 

meant that the result of analysis in 

subgroup men could be underestimate be-

cause all studies more inclined to below of 

the left side of the plot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 1. PRISMA Diagram

Records identified from Databases 
(n= 245) 
PubMed: 95 
ResearchGate: 6 
ProQuest: 45 
Science Direct: 39 
Google Scholar: 46 
EBSCO: 14 

Records screened (n= 80) Records excluded because 

duplicity (n = 165) 

Reports sought for retrieval (n = 4) 
Reports not retrieved because 
several reasons (n = 76) 

- The purpose of study was not 
matching. 

- Study design was other than 
cohort. 

- The intervention design was 
not matching. 

Reports assessed for eligibility (n 

=4) 

Studies included in review  

systematis (n =4) 
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Table 1. Characteristic of Articles Included 

No 
Author 
(year) 

Study 
design 

Country Subject (age) 
Follow up 

year 
Intervention Control Outcome (Effect Size/ CI 95%) 

1. Kuriyama et 
al. (2006) 

Cohort Japan 40,530 
(40-79 years) 

1995-2001 1-2 cups per day 
3-4 cups per day 
>5 cups per day 

<1 cup per day All participants 
CVD mortality 0.96 (0.87-1.05) 
0.90 (0.82-0.98) 
0.84 (0.77-0.92) 
Men 
CVD mortality 0.93 (0.83-1.05) 
0.95 (0.85-1.06) 
0.88 (0.79-0.98) 
Women 
CVD mortality 0.98 (0.84-1.15) 
0.82 (0.70-0.95) 
0.77 (0.67-0.89) 

2. Mineharu et 
al. (2009) 

Cohort Japan 76.979 
(40–79 years) 

1995-2003 1-2 cups per day 
3-4 cups per day 
>5 cups per day 

 <1 cup per 
day 

Men  
CVD mortality 1.31 (0.80-2.14) 
0.88 (0.41-1.87) 
0.74 (0.30-1.78) 
Women  
CVD mortality 0.77 (0.48-1.26) 
0.81 (0.56-1.18) 
0.62 (0.40-0.98) 

3. Saito et al.  
(2015) 

Cohort Japan 90,914 
(40-69 years) 

1990/ 1994-
2011 

1-2 cups per day 
3-4 cups per day 
>5 cups per day 

<1 cup per day Men 
CVD mortality 0.70 (0.43-1.13) 
0.50 (0.3-0.82) 
0.70 (0.43-1.16) 
Women 
CVD mortality 0.86 (0.61-1.22) 
0.75 (0.57-1.00) 
0.61 (0.45-0.82) 

4. Suzuki et al. 
(2009) 

Cohort Japan 14,001 
(65–84 years) 

2000-2006 1-2 cups per day <1 cup per day All participants 
CVD mortality 0.61 (0.39–0.98) 
Men 
CVD mortality 0.79 (0.42–1.50) 
Women 
CVD mortality 0.46 (0.23–0.91) 

www.jepublichealth.com  
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Figure 2. Forest Plot 
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 Figure 3. Funnel Plot 

 

DISCUSSION 

The following possible hypotheses may ex-

plain these results: suppression of choleste-

rol biosynthesis (Cuccioloni et al., 2011); in-

crease in fecal excretion of cholesterol beca-

use of green tea polyphenol, (-)-epigalloca-

techin-3-gallate treatment which could re-

duced body weight,  decreased liver weight, 

liver triglycerides,  plasma alanine amino 

transferase concentrations, decreased me-

senteric fat weight and blood glucose (Bose 

et al., 2008); and interference of lipid ab-

sorption which green tea polyphenol, (-)-

epigallocatechin-3-gallate treatment could 

decreased lipid absorption and reduced le-

vels of inflammatory cytokines (Chen et al., 

2011). 

Additionally, polyphenols in tea have 

antioxidative properties that prevent the 

oxidation of LDL in vitro or vivo also fla-

vonoids may protect LDL against oxidation 

in atherosclerotic lesions and may therefore 

be natural anti-atherosclerotic components 

of the diet (Whalley et al., 1990) and con-

tribute to the concentrations of auto antibo-

dies against oxidized LDL in patients with 

atherosclerosis (Salonen et al., 1992; Zhang 

et al., 2015). 

Moreover, the occurrence and synthe-

sis of nitric oxide (endothelial dysfunction, 

a prognostically relevant key event in athe-

rosclerosis, is characterized by a decreased 

of this colorless gas), the primary modu-

lator of vascular dilation, were found to be 

prolonged and augment, respectively, by 

polyphenols, particularly (−)-epicatechin 

(Schroeter et al., 2006), through two pos-

sible ways: 1) activation of endothelial nitric 

oxide synthase enzymes, which then regu-

late nitric oxide production from L-arginine 

(Rezende et al., 2016; Schroeter et al., 20-

06); and 2) modulation of xanthine oxidase 
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activity, decreasing oxidative injury and 

consequently increasing (Cos et al., 1998). 

This is not the first meta-analysis that 

discuss the effect of green tea consumption 

on cardiovascular disease related mortality. 

However this study was differ because some 

of the original ariticle used was different 

and the form of analysis of subgroup which 

based on gender and amount of cups of 

green tea consumed per day. 

The conclusion of this study was consump-

tion of green tea more than one cups per 

day may reduce the risk of cardiovascular 

disease related mortality.  

There are several limitations in this 

study. First, this study was limited to only 

English language articles, and the resear-

chers were not aware of any unpublished 

articles that fulfilled this study’s criteria. 

Second, there is a limited number of studies 

that discuss the effect of green tea con-

sumption on cardiovascular disease related 

mortality, so further study is needed for 

more evidence. Third, performed subgroup 

analysis was limited to only two charac-

teristics, whereas more characteristics can 

be explored, such as settings, smo-king sta-

tus, duration of green tea consumption. 
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