Review

VOLUME 9 | ISSUE 3 | JULY - SEPTEMBER 2018

Can tea consumption reduce the risk
of CVD? A discussion paper of a recently
published cohort study
Sofia - Panagiota Giannakopoulou, Demosthenes Panagiotakos
Department of Nutrition – Dietetics, School of Health Science and Education,
Harokopio University

Abstract
Cardiovascular disease is the leading cause of death globally. Tea contains high amounts of bioactive
compounds which exert cardioprotective role through many proposed mechanisms such as regulation
of glucose control, lipid metabolism, platelet aggregation, vasodilation and inflammation. In the present article, a prospective cohort study that aimed to investigate the effect of daily tea consumption on the
risk of ischemic heart disease is discussed. The analysis of the results showed that there are benefits from
daily tea consumption. Although, there is cumulative evidence that tea consumption is associated with
reduced risk of CVD, more studies should be conducted in order to establish causal relationship and to
better evaluate the impact of tea consumption on cardiovascular health.
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1. Introduction
Cardiovascular disease (CVD) is one of the greatest
public health challenges worldwide. According to

World Health Organization (WHO), CVD is globally
the leading cause of death and is expected to account
for >22.2 million deaths by 2030 [1]. Apart from the cost
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to the patient and his/her family, CVD is a great economic burden for healthcare services and the society,
as well. According to recent reports, the CVD cost to the
EU economy is estimated €210 billion a year [2]. Taking
into consideration the substantial clinical and economic
cost of CVD, emphasis was put on its prevention.
2. Dietary habits, beverages and atherosclerotic
disease
Healthy lifestyle patterns can be regarded as cornerstone for both primary and secondary prevention of
atherosclerotic disease and particular CVD [3].Diet
has revealed as an important component of a healthy
lifestyle. Healthy dietary habits have protective role in
CVD primarily via effects on various risk factors, such
as cholesterol, blood pressure (BP), body weight and diabetes mellitus (DM). A cardio-protective diet is characterized by low intake of saturated and trans fatty acids
(<10% and <1% of total energy intake respectively), reduction of salt intake (<5g/d), adequate intake of fruit
(≥200g/d), vegetables (≥200g/d), fiber (30-45g/d), fish
(1-2 times/week) and nuts (30g/d, unsalted), limited
consumption of alcoholic beverages (≤20 g/d alcohol
for men and ≤10 g/d for women) and discouragement
of sugar-sweetened drinks consumption [4]. All these
characteristics characterize a very well- known and
studied dietary pattern, the Mediterranean diet, which
has been associated with decreased CVD risk [5, 6] but
also with reduced risk of all-cause mortality in healthy
subjects [7]. Beverages are consumed in every human
culture and, as a major part of the new diet of affluence,
can either influence health status. Tea, next to water, is
the cheapest beverage humans consume. Drinking the
beverage tea has been considered a health-promoting
habit since ancient times [8].
In this paper, the results of a recently published prospective cohort study [9] that aimed to investigate the
effect of daily tea consumption on the risk of ischemic heart disease (IHD), is discussed. The study consisted of 487375 Chinese participants, with no history of
cancer, heart disease and stroke at baseline. Participants
were enrolled during 2004-2008 and followed up until
31 December 2013. Data were obtained from China Kadoorie Biobank (CKB) study [10, 11]. In order to assess
tea consumption, a qualitative food frequency questionnaire (FFQ) was used at baseline. All study partic-

ipants were asked to self-report their tea consumption
for the last 12 months. For this reason, the questionnaire
provided five frequency categories. For the participants
who declared weekly tea consumption, there were additional questions about days consuming in a typical
week, amount of tea, grams of tea added each time,
times of changing tea leaves, type of tea used as well
as the age in which the weekly tea consumption was
started. However, as authors mentioned, the questions
concerning tea consumption were not directly validated, and this may reveal an issue for serious bias in results interpretation. Moreover, the paper lacks information about stirring and brewing methods used for the
preparation of tea. All participants divided into three
groups based on their tea consumption frequency (i.e.,
never, less than daily, daily), while the daily consumers were additionally grouped, according to rounded quartiles. In order to assess covariates, information
about socio-demographic characteristics, lifestyle, personal and family medical history was obtained. Regarding the personal medical history and specifically prevalent hypertension and diabetes, the authors mention
that the diagnosis could be either self-reported or measurement-based, which means variation in the diagnosis method. The dietary information obtained from the
participants included only intake of alcohol, red meat,
fresh fruits and vegetables. However, authors do not
justify the reason of obtaining partial and not detailed
dietary information. Also, they do not define the methods that were used to select the three food groups finally used in the questionnaire. The primary outcomes
were: (a) major coronary events (MCEs) included fatal
IHD and non-fatal myocardial infarction (b) a broader
spectrum of IHD, mostly chronic IHD. The data analysis showed that the participants who reported daily
tea consumption had 8% lower relative risk for ischemic heart disease (IHD) and 10% lower risk for major cardiovascular events (MCE). In particular, the 26.3% of
the participants (n=128280), reported at baseline almost
daily tea consumption, while the most common type
of tea was green. During the median follow-up (7.2
years), a number of 24665 IHD cases and 3959 MCEs
cases were reported. A Cox proportional hazard model
was used for the estimation of the hazard ratio (HR)
and 95% confidence interval (CI). The multivariable-adjusted HRs and 95% CIs for less than daily and daily
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tea consumers were 0.97 (0.94 to 1.00) and 0.92 (0.88 to
0.95) for IHD, 0.92 (0.85 to 1.00) and 0.90 (0.82 to 0.99) for
MCE. Also, for daily consumers, tests for linear trend
with amount of tea consumption as continuous variable were conducted but were not significant (Plinear>0.05).Further associations based on the tea type and
years of tea consumption were made, all as compared
with those who reported no tea consumption for the
last 12 months. No difference observed between green
tea and non-green tea consumers, regarding IHD and
MCE. The effect of tea consumption on risk for IHD was
greater to those who reported long-term tea consumption. The researchers also conducted subgroup analysis according to age, region, smoking, alcohol consumption, physical activity, BMI, hypertension and diabetes
at baseline. The CVD risk in the subgroup analysis was
differentiated by the region of residence in favor to
rural – underlying a potential diet - environmental interaction-, by BMI category in favor to <24 kg/m2 and
by diabetes status in favor to absence, at baseline.
Despite the limitations observed in the study design
and discussed here, the reported findings may suggest
that daily tea consumption may be used as a potential
supplementary nutritional mean for CVD prevention.
3. The role of tea consumption in atherosclerotic
disease prevention
In addition to solid foods, beverages are an important
part of daily nutrition. Tea is after water, the second
most consumed beverage worldwide [12]. Tea is an infusion of the leaves of the Camellia sinensis plant and
according to fermentation method used, can be divided into four types, green tea, white tea, black tea and
oolong tea [13]. Green tea is produced by non-fermented leaves; oolong tea is made from partially fermented leaves while black tea is derived from fully fermented leaves. Tea leaves are high in antioxidant content.
About 30% of the dry substance, are polyphenols
mainly flavonoids. The main class of flavonoids in tea
are flavanols and flavonols. The leading flavanol compounds are catechins such as epicatechin (EC), epigallocatechin (EGC), epicatechin gallate (ECG), and epigallocatechin gallate (EGCG), whereas the main flavonols
in tea are quercetin and kaempferol. The fermentation
process affects the antioxidant content in each tea type.
During the processing complex condensation and po106
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lymerization products are derived from flavanols, such
as theaflavins and thearubigins [14]. Therefore, green
tea is mainly constituted from catechins (80-90%) and
less condensed flavanols (theaflavins and thearubigins)
(10%), whereas black tea is high in theaflavins (50-60%)
than in catechins (20-30%) due to fermentation process
[15, 16]. Tea, especially green, contains also vitamins
and minerals. Thus, a tea consumption of five cups per
day may contribute up to 10% in the requirements of
riboflavin, niacin, folic acid and pantothenic acid, up to
45% of manganese, up to 25% of potassium and up to
5% of magnesium [12]. Tea contains also caffeine but in
lower amounts than coffee (16). A cup (200 mL) of green
tea contains approximately about 142 mg EGCG, 65 mg
EGC, 28 mg ECG, 17 mg EC, and 76 mg caffeine [17]
while black tea infusions contain 17-25 mg/L quercetin, 13-17 mg/L kaempferol and about 3 mg/L myricetin [18].
Due to high frequency of tea intake it is important to
evaluate its effect on CVD risk. Evidence from observational, epidemiological and experimental studies, suggest that tea consumption is associated with improved
cardiovascular function [12, 19, 20]. Tea exerts pleiotropic effects through several possible mechanisms in
numerous aspects of CVD (Figure 1). One of the main
characteristics of CVD is impaired lipid metabolism
[21]. It is also suggested that tea catechins can reduce
intestinal lipid absorption, promote cholesterol fecal excretion and inhibit hepatic enzymes involved in cholesterol synthesis [22]. CVD is also a state of oxidative
stress [21] and there is evidence that tea catechins may
have radical-scavenging ability [23]. Tea compounds
such as catechins and quercetin may prevent the oxidation of LDL, leading to reduced risk of CVD [22, 24]
Results from a meta-analysis of randomized controlled
trials showed that green tea consumption significantly lowered total cholesterol concentration by 7.20 mg/
dL and LDL-cholesterol by 2.19 mg/dL [25]. Furthermore, tea flavonoids, and more specifically theaflavin,
are proposed to have anti-inflammatory effects through
inhibition of tumor necrosis factor-alpha (TNF-α) mediated interleukin-8 (IL-8) gene expression [26].CVD is
characterized by impaired endothelial function and increased blood pressure [21].Tea consumption results
in improved endothelial function as assessed with
flow-meditated dilatation (FMD) of the branchial artery
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Figure 1: Some of the proposed mechanisms by which tea components exert cardioprotective effect.

[27]. The proposed mechanisms for this effect include
the impact of tea catechins to the promotion of nitric
oxide (NO) and prostacyclin synthesis which are vasodilators and the reduction of asymmetric dimethylarginine (ADMA), which inhibits the NO production. Tea
catechins also seem to suspend the angiotensin-converting enzyme (ACE) activity, achieving vasodilatory effect [23]. In vitro analyses have found that tea catechins can inhibit platelet aggregation and also protect
platelets from peroxidative stress through inhibition
of cytoplasmic calcium (Ca+2) increase which results to
the inhibition of fibrinogen binding and IP[3] synthesis
[28]. In addition, tea via its catechins may enhance the
adipocyte capability for glucose uptake by increasing
glucose transporter-4 (GLUT-4) content in adipocytes.
In this way, tea consumption can promote insulin sensitivity and result to decreased fasting glucose [29, 30]. Finally, catechins seem to decrease body weight but also
helping weight loss maintenance [31].
The half-live of polyphenols in plasma is short (23h), so maintenance of high plasma concentration is
achieved with regular consumption, and specifical-

ly with close together repeated intakes, because otherwise plasma concentrations fluctuate and accumulation
failure is observed [32]. The results of the present study
also suggest that protective effect is strongly related to
the consistency and chronicity of the consumption. So,
repeated exposure seems to be essential in order tea
consumption to be beneficial. The protective effect was
observed to participants with BMI<24 kg/m2. Role in
this differentiation may have the altered gut microbiota of obese people.
Although total polyphenol content is similar among
all tea types, the polyphenol concentration in the extract varies, depending on the preparation process [15].
It is known that stirring and brewing methods affect
the quality of the final product. The catechin to caffeine
ratio is determined by brewing time. Polyphenols are
more difficult to extract than caffeine which means that
longer brewing time is associated with higher catechin
to caffeine ratio [16]. However in the present study,
information about tea extract production was not acquired. The study was also lacking the information
about the parallel consumption of known confound© 2018 Hellenic Atherosclerosis Society
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ers, such as coffee. As authors state, due to lack of detailed dietary information, generalization of the results
to other population cannot be made. Also individuals
with CVD related conditions might have changed their
tea consumption before baseline thus reverse causality
is possible, despite the fact that participants with major
diseases were excluded at baseline.
4. Conclusion
There is cumulative evidence that tea consumption is
associated with reduced risk of CVD. However, a causal
relationship and the elucidation of the mechanisms by
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which tea consumption influences CVD risk have not
been established, yet. Also consideration must be taken
into the potential side effects of great tea consumption
on patients with comorbidities, such as kidney diseases
which are closely interrelated with CVD. Nevertheless,
tea drinking is a flavorful way of getting enough fluid
into body each day, that also seems to protect against
heart diseases, as well as possibly even helping to stave
off cancer.
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Περίληψη

Μπορεί η κατανάλωση τσαγιού να μειώσει τον κίνδυνο
καρδιαγγειακής νόσου;
Ένα άρθρο συζήτησης μιας πρόσφατα δημοσιευμένης
μελέτης κοορτής.
Σοφία - Παναγιώτα Γιαννακοπούλου, Δημοσθένης Β. Παναγιωτάκος
1

Τμήμα Επιστήμης Διαιτολογίας - Διατροφής, Χαροκόπειο Πανεπιστήμιο, Αθήνα, Ελλάδα

Η καρδιαγγειακή νόσος είναι η κύρια αιτία θανάτου παγκοσμίως. Το τσάι περιέχει μεγάλες ποσότητες
βιοδραστικών ενώσεων που ασκούν καρδιοπροστατευτικό ρόλο μέσω πολλών προτεινόμενων μηχανισμών όπως ρύθμισης του ελέγχου της γλυκόζης, του μεταβολισμού των λιπιδίων, της συσσωμάτωσης των
αιμοπεταλίων, της αγγειοδιαστολής και της φλεγμονής. Στο παρόν άρθρο συζητείται μια προοπτική μελέτη κοόρτης, η οποία είχε στόχο τη διερεύνηση της επίδρασης της καθημερινής κατανάλωσης τσαγιού
στον κίνδυνο ισχαιμικής καρδιοπάθειας. Η ανάλυση των αποτελεσμάτων έδειξε ότι υπάρχουν οφέλη
από την καθημερινή κατανάλωση τσαγιού. Παρόλο που υπάρχουν σωρευτικές ενδείξεις ότι η κατανάλωση τσαγιού συνδέεται με μειωμένο κίνδυνο καρδιαγγειακής νόσου, πρέπει να διεξαχθούν περισσότερες μελέτες προκειμένου να καθοριστεί η αιτιώδης σχέση και να αξιολογηθεί καλύτερα ο αντίκτυπος της
κατανάλωσης τσαγιού στην καρδιαγγειακή υγεία.

Λέξεις ευρετηρίου: τσάι, καρδιαγγειακή νόσος, πολυφαινόλες, φλαβονοειδή, κατεχίνες,
ισχαιμική καρδιακή νόσος
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