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Abstract

Purpose Gargling with tea has protective effects against influenza infection and upper respiratory tract infection (URTI). To
evaluate if tea and tea catechin consumption has the same protective effects as gargling with tea, we performed a systematic
review and meta-analysis.

Methods We performed a comprehensive literature search using the PubMed, Cochrane Library, Web of Science, and
Ichu-shi Web databases. The search provided six randomized controlled trials (RCTs) and four prospective cohort studies
(n=3748). The quality of each trial or study was evaluated according to the Cochrane risk-of-bias tool or Newcastle-Ottawa
Scale. We collected data from publications meeting the search criteria and conducted a meta-analysis of the effect of tea
gargling and tea catechin consumption for preventing URTI using a random effects model.

Results Tea gargling and tea catechin consumption had significant preventive effects against URTI (risk ratio [RR]=0.74,
95% confidence interval [CI] 0.64—0.87). In sub-analyses, a significant preventive effect was observed by study type (pro-
spective cohort study: RR=0.67, 95% CI 0.50-0.91; RCT: RR=0.79, 95% CI 0.66-0.94) and disease type (influenza:
RR=0.69, 95% CI 0.58-0.84; acute URTI: RR=0.78, 95% CI 0.62-0.98). Both gargling with tea and consuming tea cat-
echins effectively protected against URTI (tea and tea catechins consumption: RR=0.68, 95% CI 0.52-0.87; tea gargling:
RR=0.83,95% CI 0.72-0.96).

Conclusion Our findings suggest that tea gargling and tea catechin consumption may have preventive effects against influenza
infection and URTI. The potential effectiveness of these actions as non-pharmaceutical interventions, however, requires
further investigation.

Keywords Epigallocatechin gallate - Gargle - Green tea - Non-pharmaceutical intervention - Respiratory virus infection -
Tea beverage
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pandemics, and delaying their peaks, NPIs can decrease the
total number of infections and severe cases [4, 5].

NPIs aimed at reducing the transmission of respiratory
infections caused by viruses such as influenza include wash-
ing hands, wearing masks, physical distancing, and gargling.
Although several randomized controlled trials (RCTs) have
been performed to evaluate the efficacy of various NPIs, the
study quality and intervention adherence have not been ade-
quately assessed [6—10]. Experimental evidence and large-
scale RCTs demonstrating the efficacy of hand washing [11]
led the World Health Organization (WHO) to consistently
recommend this NPI for infectious upper respiratory dis-
ease prevention [5]. On the other hand, the evidence from
RCTs regarding the effects of wearing masks is limited [10,
12—14]. According to the WHO, masks represent a form of
source control and are only recommended for non-infected
people during an influenza pandemic [5]. For COVID-19,
however, mask wearing by asymptomatic infected people
might help prevent the spread of infection, and therefore
masks are recommended when social distancing is diffi-
cult (e.g., in public transportation) in regions experiencing
community-acquired infection [15]. Limited evidence for
the effects of gargling and mouthwash to reduce respira-
tory virus infection has been published, and thus the efficacy
of these measures is not well accepted [16]. While these
NPIs are potentially promising public health interventions,
validation of their effects is needed. Moreover, combining
these interventions might strengthen their preventive effects,
thereby reducing the severity and delaying the peak of epi-
demics (e.g., influenza) in the early stages.

Green tea is traditionally consumed in East Asia, but in
recent decades it has gained wide popularity around the
world [17]. Catechins, which are found in tea leaves (Camel-
lia sinensis), are compound mixtures classified as flavanols
and include epigallocatechin gallate (EGCg), which has
anti-viral effects in vitro [18-21]. Catechins, particularly
EGCg, inhibit influenza virus replication in vitro, suggest-
ing that they have a direct anti-viral effect [22]. Because
EGCg acts on a viral membrane protein at an early stage
of infection, e.g., by inhibiting adsorption, penetration, and
membrane fusion, and is present in a common beverage that
is available worldwide, it represents an easily accessible NPI
against viral respiratory infections. A meta-analysis of data
from 3 RCTs and 2 prospective cohort studies by Ide et al.
[23] demonstrated that tea gargling has preventive effects
against influenza infection (random effects model: risk ratio
[RR]1=0.71, 95% confidence interval [CI] 0.56-0.91). Few
countries have a custom of gargling, however, and thus
widespread implementation of this NPI may be difficult to
achieve. Further, it is not clear whether the consumption of
tea and tea catechins also has preventive effects against influ-
enza and acute upper respiratory tract infections (URTI).
Rowe et al. [24] reported that consuming catechin capsules
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reduces the incidence of influenza-like symptoms by 32.1%,
demonstrating their effectiveness. Similarly, a recent RCT
by Furushima et al. [25] demonstrated a significant preven-
tive effect against acute URTI of daily consumption of a tea
catechin-containing drink for 12 weeks (hazard ratio =0.46,
95% CI 0.23-0.95). Although these RCTs suggest that tea
catechin consumption has preventive effects against influ-
enza infection and/or acute URTI, comprehensive evidence
supporting the effectiveness of tea gargling and tea catechin
consumption for preventing viral respiratory infections has
not yet been presented.

The present study aimed to evaluate whether gargling
or consuming tea and tea catechins has preventive effects
against respiratory infections, especially influenza infection
and acute URTI, by conducting a systematic review and
meta-analysis. As a secondary objective, we assessed the
difference in the effectiveness of the interventions by study
type, disease type, and tea and tea catechin consumption
method.

Methods

We collected, evaluated, and analyzed published RCTs and
prospective cohort studies that quantitatively evaluated
the effects of gargling or consuming tea or tea catechins to
reduce the risk of viral respiratory infection (e.g., influenza
infection and acute URTT), without placing any limits on the
subject population.

Literature search

We first performed a comprehensive literature search using
the PubMed, Cochrane Library, Web of Science, and Ichu-
shi Web databases, without limiting the language or region.
The following search string was used for the PubMed search:
(“catechin” OR “tea””) AND (“influenza” OR “upper respira-
tory tract” OR “common cold”). We also included preprints
(bioRxiv, medRxiv) in the search.

Data collection and quality assessment

For all of the publications included in the analysis, we col-
lected information on the authors, publication date, journal,
study design, subject population, place of research, inter-
vention details, randomization method, results, conclusion,
and study limitations. To evaluate the risk of bias within
an RCT and between RCTs, we used the Cochrane risk-of-
bias tool (RoB2.0 tool) [26]. To evaluate the risk of bias in
prospective cohort studies, we used the Newcastle-Ottawa
Scale [27]. The quality of each study was assessed inde-
pendently by two of the authors (MU and TT), and in the
case of any disagreement regarding the source of potential
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bias, two other authors were consulted (KK and DF). The
present study is a meta-analysis using data from previously
published studies, and thus additional informed consent and
ethics committee approval were deemed unnecessary.

Outcome

In accordance with the definition set forth by the WHO,
influenza cases were those that were confirmed by laboratory
examination (definitive diagnosis based on immunochroma-
tography). Acute URTI cases were those identified on the
basis of subjective reports of clinical symptoms, including
both influenza-like symptoms and acute URTI symptoms.

Data analysis

A meta-analysis was conducted using data from six RCTs
and four prospective cohort studies with a fixed effects
model (Mantel-Haenszel method) and a random effects
model (DerSimonian and Laird method) [28]. We assessed
the evidence independently and in duplicate using the grad-
ing of recommendations assessment, development, and eval-
uation (GRADE) approach [29]. The results are presented
as risk ratio and 95% confidence intervals. Forest plots were
used to present effect sizes and pooled estimated values,
and funnel plots and Egger’s regression analysis [30] were
used to assess publication bias. When publication bias was
detected, we used the trim and fill method to correct for
deviation of the funnel plot and continued re-calculating
until the funnel plot was symmetrical with respect to the
estimated values for all analyses [31]. Heterogeneity was
evaluated using the /? statistic and Q test [32]. Heterogeneity
was considered high when I >50% and p <0.1 in the Q test.
When heterogeneity was high, we determined the reason by
performing sensitivity analyses. We conducted a sensitiv-
ity analysis to eliminate the effect of inherent methodologic
limitations such as observations with a very low number of
incidents in the included studies. In the sensitivity analysis,
the studies reporting a larger number were compared with
the studies reporting a smaller number of incidences (i.e.,
n=10 or 20). For all statistical analyses, including those for
sub-group analyses, we used R version 3.6.1 for Windows
with the ‘metafor’ package (The R Foundation for Statistical
Computing, Vienna, Austria) [33] and EZR [34].

Results

Characteristics of included studies and quality
assessment

The search identified 26 peer-reviewed original publications,
15 of which remained after removing duplicates (Fig. 1). Of

records identified through database searching 26
records

Cochrane Library (n = 8), PubMed (n = 14), Web of Science (n = 1),
Ichu-shi (n=3)
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Fig. 1 Flow diagram for study selection

these 15 publications, we excluded 3 observational studies
[35-37] and 1 case-controlled study [38] that were inher-
ently highly biased and 1 sub-analysis study [39]. There-
fore, 6 RCTs and 4 prospective cohort studies were included
in the meta-analysis (Table 1) [24, 25, 40-47]. Data were
extracted for 6634 subjects, including healthcare facility
workers, healthy adults in the community and workplace,
and students in junior high school and high school settings.
Based on the descriptions in the publications, the subjects
were males and females ranging in age from O to 83 years
[47, 48].

The overall scientific quality of the four prospective stud-
ies, three that were conducted in Japan and one that was
conducted in France (CoPanFlu-France cohort [48]) was
evaluated with the Newcastle—Ottawa Scale. Five stars were
assigned to Iwata et al. [40], eight stars to Yamada et al. [41],
seven stars to Yoshioka et al. [42], and eight stars to Dela-
bre et al. [47] (Table 2). For these four studies, we selected
exposed cohorts from populations that had a custom of gar-
gling black tea and green tea, consumption of black tea and
green tea, and those who consumed Goishi tea, a local type
of green tea produced in the Kochi prefecture in Japan.

The six RCTs were assessed using the Cochrane risk-of-
bias tool (RoB2.0 tool). Three of the RCTs, i.e., Yamada
et al. [43], Rowe et al. [24], and Matsumoto et al. [44],
were evaluated overall as having some concerns due to the
lack of information regarding the randomization process
(Fig. 2). The three remaining RCTs used the open label
method (Toyoizumi et al. [45], Ide et al. [46]) or single
blind method (Furushima et al. [25]) and were evaluated
overall as having a high risk of bias. Interventions in the
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using the Newcastle—Ottawa
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Fig. 2 Risk-of-bias assessment of the RCTs. a Traffic light plots of domain-level judgements for each individual result. b Weighted bar plots of

the distribution of risk-of-bias judgements within each bias domain

evaluated RCTs included consumption of green tea extracts
(catechin solution for two RCTs, and catechin-containing
capsules for two RCTs) or bottled green tea (two RCTs),
with placebo (four RCTs) or water (two RCTs) as the con-
trol group. Three of the RCTs involved an analysis based

on the intent-to-treat principle, and the remaining three
involved an analysis based on a full analysis set or per
protocol set. Five of the RCTs were conducted in Japan,
and the remaining RCT was conducted in Florida in the
United States.
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Overall analysis

Figure 3 shows a forest plot of risk ratios determined from
the six RCTs and four prospective cohort studies that exam-
ined the preventive effects of tea gargling and tea catechin
consumption against both influenza infection and acute
URTI. Compared with the control groups (i.e., no interven-
tion, placebo or water gargling), the rates of influenza infec-
tion and acute URTT in the intervention groups (tea catechin
consumption or tea gargling) were significantly reduced
(random effects model: RR =0.74, 95% CI 0.64-0.87).

The Q test and I statistic demonstrated low heteroge-
neity of the studies (/> =26.3%, Q=21.70, 7>=0.0226,
p=0.15). Figure 4 shows a funnel plot for publication bias.
The potential bias, as reflected by the empty space in the
bottom right region of the graph, was suggestive of bias in
the small-scale studies. Egger’s regression analysis revealed
significant differences (p =0.01). After correcting for the
bias using the trim and fill method, five data points were
corrected, but the result remained the same, with a signifi-
cantly reduced rate of influenza infection and acute URTI in
the intervention groups (random effects model: RR =0.79,
95% CI10.67-0.93).

Sub-group analysis by RCTs or prospective cohort
studies

Figure 5 shows a forest plot of risk ratios determined from
the six RCTs and four prospective cohort studies that exam-
ined the preventive effects of tea gargling and tea catechin
consumption against influenza infection and acute URTIL.
Four prospective cohort studies showed a significantly

Experimental Control

Study Events Total Events Total
Iwata (1997) Flu 47 134 61 125
‘Yamada (2008) Flu 1 76 5 48
Rowe (2007) URTI 23 53 35 55
Yamada (2007) Flu 2 195 4 200
Yamada (2007) URTI 95 195 104 200
Matsumoto (2011) Flu 1 a7 5 99
Matsumoto (2011) URTI 4 97 13 99
Toyoizumi (2013) Flu 11 155 12 152
Yoshioka (2013) Flu 37 158 30 78
Ide (2014) Flu 19 384 25 363
Ide (2014) URTI 52 384 61 363
Delabre (2015) Flu Black tea 12 142 77 979
Delabre (2015) Flu Green tea 8 193 81 928
Furushima (2020} Flu high-catechin 1 84 4 86
Furushima (2020) Flu low-catechin 5 85 4 86
Furushima (2020) URTI high—catechin 11 B4 23 86
Furushima (2020) URT! low-catechin 24 85 23 86
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Random effects model_
Heterogeneity: /= 26%, 17 = 0.0226, p = 0.15

0.0 +
\'Q
E 00
0.2 - S e®
! [
= o
L=
S
0.4 °
‘g r
i
3 o
2 08
E
o o
0.8
o
1.0
(=} e °
T T T T T T
0.1 02 0.5 1.0 20 50
Risk Ratio

Fig.4 Funnel plot of tea or tea catechins versus control on influenza
infection and acute upper respiratory tract infection

reduced rate of influenza infection compared with the con-
trol groups (no intervention, gargling with placebo or water,
or placebo consumption; random effects model: RR =0.67,
95% CI 0.50-0.91). The same analysis was performed for the
six RCTs that examined the preventive effects of tea gargling
and tea catechin consumption against influenza infection
and acute URTI. These interventions also led to a signifi-
cantly reduced rate of influenza infection and acute URTI
compared with the control groups (random effects model:
RR=0.79,95% CI 0.66-0.94).

Weight Weight
Risk Ratio RR 95%~Cl (fixed) (random)
: - 0.72 [0.54,096] 13.4% 13.7%
—— 0.13 [0.02;1.05] 1.3% 0.5%
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0.94 [0.77,1.14] 21.9% 18.8%
—_— 0.20 [0.02;1.72) 1.1% 0.5%
—— 0.31 [0.11;093] 27% 1.9%
—— 090 [0.41;197] 26% 3.3%
- 0.61 [0.41,091] B86% 9.6%
— 0.72 [0.40;1.28] 5.5% 5.6%
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Fig.3 Forest plot of tea or tea catechins versus control on influenza infection and acute upper respiratory tract infection. CI confidence interval;

Flu influenza infection; URTI upper respiratory tract infection
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Fig.5 Forest plots of meta-analysis results of sub-analysis by study type: tea and tea catechins versus control on RCTs and prospective cohort
studies. CI confidence interval; Flu influenza infection; RCTs randomized controlled trials; URTI upper respiratory tract infection

Sub-group analysis by influenza infection or acute
URTI

Figure 6 shows a forest plot of risk ratios determined from
the five RCTs and four prospective cohort studies that exam-
ined the preventive effects of tea gargling and tea catechin
consumption against influenza infection. These interventions
significantly reduced the rate of influenza infection com-
pared with the control groups (no intervention, gargling with
placebo or water, or placebo consumption; random effects
model: RR=0.69, 95% CI 0.58-0.84). The same analysis
was performed for the five RCTs that examined the pre-
ventive effects of tea gargling and tea catechin consump-
tion against acute URTI. These interventions also signifi-
cantly reduced the rate of acute URTI compared with the
control groups (random effects model: RR =0.78, 95% CI
0.62-0.98).

Sub-group analysis by tea catechin consumption
or tea gargling

Figure 7 shows a forest plot of risk ratios determined from
the three RCTs and two prospective cohort studies that
examined the preventive effects of consuming tea or tea
catechins against influenza infection and acute URTI. The
tea catechin consumption group had a significantly reduced

rate of influenza infection and acute URTI compared with
the placebo consumption group (random effects model:
RR =0.68, 95% CI 0.52-0.87). Figure 7 also shows a for-
est plot of risk ratios determined from the three RCTs and
two prospective cohort studies that examined the preventive
effects of tea gargling against influenza infection and acute
URTI. The tea gargling group had a significantly reduced
rate of influenza infection and acute URTI compared with
the group that gargled placebo or water (random effects
model: RR=0.83, 95% CI 0.72-0.96).

For published RCTs examining the preventive effects of
tea catechin consumption on influenza infection and acute
URTI, descriptions of the daily amount of tea catechin
consumption were provided, which allowed us to conduct
a meta-analysis on the dose-dependency of tea catechins
(Fig. 8). This analysis used data from two studies that clearly
described the total amount of daily tea catechin consumption
(Furushima et al. [25] and Matsumoto et al. [44]). A signifi-
cant correlation was detected between the daily amount of
tea catechin consumption and risk ratio (p <0.01).

Sensitivity analysis
In the sensitivity analysis, pooled trials were performed to

examine the preventive effects of tea and tea catechins on
influenza infection and UTRI compared with a control group
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Fig.6 Forest plots of meta-analysis results of sub-analysis by disease type: tea and tea catechins versus control on acute upper respiratory tract
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Fig.9 (continued)

Discussion

The present meta-analysis including data from 3748 sub-
jects with viral respiratory infections from 6 RCTs and 4
prospective cohort studies revealed significant preventive
effects of tea gargling and tea catechin consumption against
influenza infection and acute URTI compared with controls
(RR=0.74, 95% CI 0.64-0.87). This study represents the
first comprehensive analysis of the preventive effects of tea
gargling and tea catechin consumption against these viral
infections. The strength of our study lies in the complete
adherence to systematic review methods, including the two-
tiered screening process of publication titles and abstracts
by independent researchers, evaluation of the quality of each
study, evaluation of risk of bias, and no limitation regarding
the language used in the publications. All cohort studies and
RCTs were well designed, with subject ages ranging from
0 to 83 years. Subjects included healthcare workers, junior
high school and high school students, and people recruited
from the general population, suggesting that the effects of
the interventions are unlikely to be dependent on a particular
age group or setting.

The WHO announced a worldwide recommendation for
the introduction of NPIs in response to the COVID-19 pan-
demic in 2020 [49]. According to the latest information from
the CDC, the primary route of transmission of SARS-CoV-2
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is through exposure to respiratory fluids containing the
infectious virus. [50]. Therefore, NPIs were introduced with
the aim of significantly reducing the frequency of contact
and slowing down the spread of the virus in the population,
including countries, regions, workplaces, and schools [51].
In a recent meta-analysis of the preventive effects of face
masks against viral respiratory infections, however, influ-
enza-like symptoms (acute URTI) were not significantly
reduced by the use of face masks alone or in combination
with handwashing (face mask alone: pooled effect size,
—0.17,95% CI — 0.43-0.10, p=0.23; combination of face
mask and handwashing: pooled effect size, — 0.09, 95% CI
— 0.58-0.40, p=0.71) [52]. While examining the effects
of various combinations of NPIs could provide important
insight into inhibiting the spread of viral respiratory infec-
tions, our findings suggest that tea gargling and tea catechin
consumption may present a relatively easy and effective way
to achieve this goal.

To our knowledge, the present study is the first to quan-
tify the protective effects of tea gargling and tea catechin
consumption against influenza infection and URTI. Specifi-
cally, compared with controls, tea gargling and tea catechin
consumption exhibited significant preventive effects against
influenza infection and acute URTI. Viruses that cause acute
URTI include rhinovirus, coronavirus, influenza virus, res-
piratory syncytial virus, adenovirus, and others [53, 54].
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Given the evidence that EGCg, a main component of tea
catechins, provides effective protection against influenza
virus [55] and adenovirus [56], it may also protect against
respiratory infections caused by other viruses.

In the intervention method analyses, consumption of
tea or tea catechins through catechin-containing drinks
or catechin-containing capsules prevented both influenza
infection and acute URTI (RR =0.68, 95% CI 0.52-0.87).
Tea gargling similarly provided effective protection against
influenza infection and acute URTI (RR =0.83, 95% CI
0.72-0.96). The preventive effect of tea gargling in the pre-
sent study is consistent with findings of the meta-analysis
performed by Ide et al. [23], confirming the robustness of
our study. EGCg and epigallocatechin (EGC) bind to the
hemagglutinin spike on the viral surface and neuraminidase
to inhibit attachment of the virus to the cell surface, thereby
preventing influenza infection [57], and both EGCg and
EGC inhibit viral RNA synthesis and thus proliferation by
targeting the viral RNA polymerase [56]. A recent SARS-
CoV-2 docking simulation study also found that EGCg,
EGC, and other catechins have strong binding affinity for the
main protease of SARS-CoV-2 [58]. Together, these stud-
ies suggest that the effects observed with tea gargling and
tea or tea catechin consumption potentially reflect physical
removal of the virus via the binding of catechins to the virus,
or that catechins inhibit the attachment and proliferation of
the virus on the surface of the upper respiratory tract. Con-
sumed tea or tea catechins may also form a barrier in the
pharynx and inhibit the attachment to and proliferation of
viruses in the upper respiratory tract, as well as physically
flush viruses attached to the surface of the upper respiratory
tract into the stomach. Oral administration of an EGC/EGCg
mixture in mice increases IgA production in the intestinal
mucosa and promotes mucosal immunity [59]. Thus, EGCg
or its metabolites from catechin-containing drinks and cat-
echin-containing capsules may have preventive effects by
enhancing immune function.

The preventive effects described in the present study
likely derive mainly from the effects of tea or tea cat-
echins. Some of the studies we assessed provided clear
descriptions regarding the amounts of tea catechin con-
sumed. This allowed us to conduct a meta-analysis on the
dose-dependency of the catechin effect, which revealed a
significant correlation between the risk ratio and the total
daily amount of catechins consumed (p <0.01). Specifi-
cally, the larger the amount of daily catechin consumption,
the stronger the preventive effect against the spread of viral
respiratory infection. Furthermore, as reported by Furush-
ima et al. [25], drinking a tea catechin-containing drink
three times a day (high-catechin group) had a stronger
preventive effect than drinking it once a day. Similarly,
Matsumoto et al. [44] reported strong effects of consuming
large amounts of catechins per day (catechin-containing

capsule six times a day). These studies suggest that the
frequency of catechin consumption also influences its pre-
ventive effects against viral infection.

In addition, because the present study surveyed litera-
ture that included smaller sized studies, we conducted a
sensitivity analysis based on the number of events. When
comparing only the studies with ten or fewer events, no
significant difference was observed compared with the
control group. In the analysis excluding the studies with
fewer than ten events, which are less reliable, a significant
preventive effect of catechin consumption or gargling was
observed compared with the control group. The results
showed that the consumption or gargling of tea and tea
catechins had a significant preventive effect compared with
the control groups when comparing reliable studies with
more than ten events.

Limitations

This study has some limitations. First, comprehensive
analysis of RCTs and prospective cohort studies, includ-
ing one study in the USA, one study in France, and the rest
in Japan, may have a potential regional bias with respect
to the effects of tea and tea catechins on influenza infec-
tion and acute URTI. The majority of the trials evaluated
(80%) were conducted in Japan, while only 20% of trials
were conducted in the USA and France. The French trial
was a large prospective cohort study, however, and 35%
of the cases were from trials conducted in the USA and
France. Although all published studies were collected and
analyzed, this study was conducted in Japan, potentially
biasing it toward East Asia, especially Japan. Our findings
may reflect the fact that the custom of tea gargling and
green tea consumption is unique to East Asia, including
Japan, and thus the generalizability of our results may be
limited. Future studies should consider further advances in
our understanding of detection capabilities when estimat-
ing the preventive effects of tea against infectious diseases.
Second, the funnel plot analysis suggested a publication
bias, which could have overestimated the preventive effects
of tea gargling and tea catechin consumption against influ-
enza infection and acute URTI. Although five points were
corrected for bias using the trim and fill method, however,
the rate of influenza infection and acute URTI remained
significantly reduced. Third, awareness regarding the pre-
vention of influenza infection and acute URTI during an
epidemic might have been increased by participation in the
RCTs. Future large-scale studies to examine the preventive
effects of consuming tea or its components against viral
respiratory infections are warranted.
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Conclusion

We present the results of a systematic review and meta-
analysis of data of 3748 participants collected from 6 RCTs
and 4 prospective cohort studies indicating that tea gargling
and tea catechin consumption have preventive effects against
viral respiratory infections, such as influenza infection and
acute URTI. Given the potential biases in the present study,
as well as the fact that only four of the studies evaluated
the effects of tea catechin consumption and six of the stud-
ies evaluated the effects of tea gargling, a large-scale RCT
would help validate the preventive effects of tea and tea
catechins on viral respiratory infections. A dose-dependent
relationship was observed between the total daily amount
of catechin consumption and the preventive effects against
infection, suggesting that the preventive effects are likely
due to the catechins. Our findings suggest that incorporating
tea catechin consumption and/or tea gargling into the daily
routine may be effective NPIs for preventing viral respira-
tory infections, but further large-scale studies are needed to
confirm these findings.
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