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The association of tea consumption with bladder cancer

risk: a meta-analysis
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The association between tea consumption and bladder cancer has been confirmed in several animal studies, but
one epidemiological study in 2001 showed no association between them. In order to provide an accurate assess-
ment of this, we conducted a meta-analysis on tea consumption and bladder cancer risk. Studies were identified
by a literature search in PubMed from January 1980 to March 2012 and the reference lists of relevant studies.
Random effect models were used to calculate summary relative risk estimates (RR) and their corresponding 95%
confidence intervals (CI) based on high contrast to low intake values. Twenty-four publications (6 cohort studies
and 18 case-control studies) based on consumption of overall tea, black tea, and green tea to bladder cancer risk
were included in this analysis. For overall tea, the summary RR indicated no association between tea consump-
tion and bladder cancer (RR= 1.09, 95%CI: 0.85-1.40). In subgroup analyses, we found a moderate increase of
bladder cancer risk in smoking group (RR= 1.77, 95%CI: 1.04-3.01). In the black tea group, no statistically sig-
nificant association was observed (RR= 0.84, 95%CI: 0.70-1.01). Interestingly, in the subgroup of sex, a protec-
tive effect was observed between tea consumption and bladder cancer risk in females (RR= 0.61, 95%CI: 0.38-
0.98). For green tea group, there was no relationship associated with bladder cancer risk (RR=1.03, 95%CI: 0.82-
1.31). In conclusion, our data suggest that high overall tea intake in smokers increased the risk of bladder cancer,

and high black tea intake in females may reduce the risk of bladder cancer.
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INTRODUCTION

Bladder cancer is the second most common genitourinary
tumor and a significant cause of morbidity and mortality
for both males and females globally." At present, the ma-
jority of bladder cancers are superficial at the time of di-
agnosis and most of them (60-70%) have a propensity for
recurrence after initial transurethral resection of bladder
cancer. Some (15-25%) of patients are at high risk for
progression to invasive bladder cancer.” Adjuvant chemo-
therapy and immunotherapy have been used to treat inva-
sive bladder cancer but have failed to show an apparently
survival advantage.*”

Bladder cancer has the highest lifetime treatment cost
of any cancer.® The direct exposure to carcinogens is im-
plicated in bladder cancer development and many poten-
tially protective compounds are concentrated in urine,
making it an ideal target for preventive therapies.” Over
the past three decades, a number of epidemiological stud-
ies have been conducted to investigate determinants of
bladder cancer.*’ These studies suggested that bladder
cancer is significantly influenced by environmental fac-

tors (eg cigarette smoking, fluid, chemicals and infec-
tions).

Tea is the most popular beverage in the world, second
only to water, consumed by over two thirds of the world’s
population.'® It is produced from the leaves of the plant
Camellia sinensis, with differences in processing methods,
of which green and black tea are the most consumed
worldwide."""® Animal studies strongly have suggested
that tea or the active ingredient of tea, polyphenols, have
cancer preventative or inhibitory effects in various tis-
sues.'*"> However, the effect of tea consumption on the
risk of bladder cancer is poorly explored, only one meta-
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analysis article of association between tea consumption
and bladder cancer risk has been published by Maurice
PA Zeegers et al. in 2001.'

In order to clarify the role of different kind of tea in
bladder cancer, we conducted a meta-analysis from cohort
and case-control studies (until March 2012).

METHODS

Search strategy

We conducted a literature search in PubMed for all rele-
vant papers published from January 1980 to March 2012
using the search terms “tea”, “green tea”, “black tea”,
“catechin”, “theaflavin”, “thearubigin”, “water”, “bever-
age” or “fluid” combined with “bladder cancer”,
“urothelial cancer”, “urinary tract cancer”, “bladder neo-
plasm” or “urothelial neoplasm”. Furthermore, we also
reviewed the reference of those papers to make sure all
relevant articles were collected.

Study selection

The following criteria were used to select relevant studies:

1) original cohort or case-control study design; 2) overall,
green tea, and black tea consumption; 3) bladder cancer
as the outcome (or bladder cancer accounting for the ma-
jority); 4) the risks estimate [relative risk (RR) or odds
ratio (OR)] with their corresponding 95% confidence in-
tervals (CI) were reported or these data could be calculat-
ed.

The process of study selection is showed in Figure 1.

Total of article identified by
primary search in Pubmed
(n=91)

Potentially articles

(n=24)

appropriate

Studies for detailed evaluation
(n=28)

Studies finally included in this
meta-analysis (n=24)

Twenty-four potentially relevant studies were identified
by searching PubMed and references of retrieved articles
or reviews. Four studies were excluded because of dupli-
cation, or if risk ratios or 95% Cls were not provided, or
these data could not be calculated by sufficient infor-
mation. Thus, a total of 24 studies were included in this
meta-analysis.

Date extraction

All date were extracted independently by two investiga-
tors (Zhang and Li) according to the pre-specified selec-
tion criteria. Discrepancies were resolved by discussion.
We extracted the following data from each publication by
using a standardized data form: study name (first author
and publication year), study design (cohort or case-
control studies), study location, sample size, study fol-
low-up period, tea type, results of studies (adjusted RR or
OR with their corresponding 95% CI) and the adjusted
factors. We are considering that bladder cancer is a rare
disease, so the RR was assumed to be approximately the
same as the OR."” The most recent and complete study
(adjusted by more factors in main multivariable model)
was included if date were duplicated in more than one
studies

Statistical analyses

All statistical analyses were based on comparisons of the
highest intake category with the lowest intake category
(contained persons who did not consume tea). Heteroge-

Papers excluded because they were
reviews, laboratory studies, date of
publication, or not related to tea and
bladder (n=63)

Additional papers identified from
retrieved articles and reference lists
of reviews (n=4)

Papers excluded because the article
is duplicate, or they did not provided
risk ratios or 95% CIs, or these data

could be calculated by sufficient

information (n=4)

Figure 1. Process of study selection for tea consumption and risk of bladder cancer
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neity was measured by Q-test, and was considered statis-
tical significance while p<0.1. OR is the common meas-
ure instead of HR and RR in this study.'® Fixed or Ran-
dom effects models were used to calculate summary OR,
95% CI and corresponding p-values for heterogeneity."’
Forest plots were applied to assess the relationship be-
tween tea consumption and bladder cancer. Subgroup
analyses (study design, sex, geographic region, smoking
status and publication year) were also carried out for es-
tablishing the effects of clinical heterogeneity between
studies. Age, gender, BMI, smoking status, and energy
intake were the most essential confounders to bladder
cancer risk. To evaluate whether low-quality studies
would affect the results, this analysis were stratified ac-
cording to whether the effect sizes had been adjusted for
at least 3 of these confounders.'” A sensitivity analysis
was conducted to test the impact of each study on the
pooled estimates by removing each study in turn from the
meta-analysis.” Egger’s and Berg’s tests were applied to
assess the possible bias captured to investigate whether
publication bias might affect the validity of the estimates.
As the two tests above have limited ability to detect pos-
sible biases,'” especially when the number of studies is
small,”® we set p=0.1 as our statistical penalty in these
two tests (p<0.1 indicated possible publication bias). All
statistical analyses were conducted with Stata (version
12.0, Stata Corp, College Station, TX, USA).

RESULTS

Twenty-four studies are presented in Table 1. Studies
were classified into 3 groups: overall tea group, green tea
group and black tea group. Fifteen studies based on over-
all tea; whereas 5 reported data on green tea and 6 on
black tea individually (some studies contained green tea
or black tea besides overall tea). Among these studies, 8
were in Asia, 10 in the Americas, 5 in Europe and 1 in
Oceania (Table 1). The primary outcomes of some studies
were defined as urinary tract cancer.”’* Most cases in
these studies were bladder cancer. Moreover the other
studies contained bladder cancer only.

A moderate risk increase in smoking subgroup, but no
significant association between overall tea consumption
and bladder cancer were found in 15 studies on overall
tea intake.” 237 In random effects model, no signifi-
cant association between overall tea consumption (high in
contrast to low intake) and bladder cancer risk was ob-
served (Table 2 and Figure 2a, RR = 1.09, 95% CI: 0.85-
1.40, p for heterogeneity: <0.01). To explore the source of
heterogeneity, we pooled the RR and 95% CI from the
subgroups of study design (cohort or case-control), sex
(male or female), geographical region, smoking, adjust-
ments and publication years (before or after 2000). No
significant association was observed in the subgroups
stratified by study design (cohort: RR = 0.64, 95% CI:
0.40-1.04, case-control: RR = 1.22, 95% CI: 0.95-1.57).
According to sex, both male (RR = 1.34, 95% CI: 0.62-
2.88) and female (RR = 0.93, 95% CI: 0.56-1.53) showed
no significant association between overall tea consump-
tion and bladder cancer risk. When we stratified the stud-
ies by region, non-association was noted in the Americas
(RR =1.19, 95% CI: 0.86-1.64), Europe (RR = 0.91, 95%
CI: 0.75-1.11) and other continents (China and Nether-

land) (RR = 1.26, 95% CI: 0.21-7.49). Interestingly, we
found a moderate risk increase in the smoking group (RR
= 1.77, 95% CI: 1.04-3.01), but no significance in the
non-smoking group (RR = 1.35, 95% CI: 0.69-2.65). Both
were not significant in the adjustments (< 3 or >3) and
publication years (before or after 2000) [(RR = 1.01, 95%
CI: 0.80-1.29) and (RR = 1.00, 95% CI: 0.65-1.57)], [(RR
= 1.22, 95% CI: 0.80-1.88) and (RR = 0.95, 95% CIL:
0.73-1.23)]. The majority of them were not identified as a
possible source of heterogeneity among all tea studies
included (Table 2).

No publication bias was found among all studies either
with Egger’s (p=0.88) or Begg’s test (p=0.11). We also
performed sensitivity analysis by sequentially excluding
each study in turn to examine the influence of individual
studies on the overall estimate and found that none of the
studies considerably affected the summary effects in this
meta-analysis.

A risk decrease in females subgroup were found on
black tea intake. The analysis of black tea and bladder
cancer risk were based on 6 studies.”**”**' The summary
RR and 95% CI of bladder cancer risk were 0.84 and
0.70-1.01 (Table 2 and Figure 2c). To explore the source
of the borderline significance, we pooled the summary
RR by sex (male and female). As shown in Table 2, a
positive relationship between black tea consumption and
bladder cancer risk was observed in women (RR = 0.61,
95% CI: 0.38-0.98), but not in men (RR = 0.91, 95% CI:
0.71-1.18). And there were no evidence of heterogeneity
among all studies and subgroup (sex) studies. No publica-
tion bias was detected (p=1.00 by Egger’s test and p=0.89
by Begg’s test).

Green tea intake was not associated with bladder can-
cer risk. A limited number of 5 studies of green tea were
included in our meta-analysis.”'=****** Green tea intake
was not associated with bladder cancer risk (Table 2 and
Figure 2b, RR = 1.03, 95% CI: 0.82-1.31). There was no
evidence of heterogeneity and publication bias (p=0.49 by
Egger’s test and p=0.81 by Begg’s test).

DISCUSSION

Many studies had demonstrated that tea has cancer pre-
ventative or inhibitory effects in various tissues. However,
no association had been found between tea consumption
and bladder cancer in previous analysis.'® Until now, 7
newly cohort or case-control studies on tea intake and
bladder cancer have been published. Based on abundant
literature, we completed this meta-analysis for more
comprehensive results on the association between tea
consumption and bladder cancer.

We evaluated the association between tea consumption
and bladder cancer risk, and found no significant relation-
ship between them. This result is similar to those found in
2001 by Maurice PA Zeegers et al '® In order to examine
the potential sources of heterogeneity, we conducted sub-
group analysis by study design (cohort or case-control),
sex (male or female), geographical region (the Americas,
European, or other continents), smoking (ever or never),
adjustments (at least 3 or not) and publication years (be-
fore or after 2000). However, the majority of them were
not identified as a possible source of heterogeneity among
all studies included. Interestingly, there was a moderate



A meta-analysis of tea consumption and bladder cancer

131

Table 1. Study characteristics of published cohort and case-control studies on tea intake and bladder cancer

. Study Tea Anatomical site Study Study Cases/ Tea consumption levels o .
First author and year design types of urinary tract location period Subjects (lowest vs highest) Pooled RR (95% CI) Adjustments
40 case- : ever vs not (men) 0.95 (0.68, 1.32) (men) .
Ohno et al, 1985 control black tea  Bladder Japan 1976-1978  292/589 ever vs not (women) 0.55 (029, 1.03) (women) age, smoking
0 ml/day vs (1000-1499) ml/day
31 case- ) (men) 1.50 (0.70, 3.20) (men) .
Jensen et al, 1986 control tea Bladder Denmark  1979-1981  371/771 0 ml/day vs (1000-1499) ml/day 1.0 (0.40, 2.50) (women) smoking
(women)
Heilbrun ef al, 1986  cohort black tea  Bladder Japan 1965-1985  57/7833  never vs once/day 0.71 (0.24, 1.74) age and smoking
0 cup/day vs >4 cups/day (never 2.25(1.25,3.91)
27 case- . : smoker) (never smoker) age, sex, diabetes, bladder
Slattery et al, 1988 = (vl 168 Bladder America  1977-1982 419889 ' o/day vs >4 cups/day (ever  3.04 (1.92, 4.84) infection
smoker) (ever smoker)
0 cup-years vs >10 cups-years*
25 case- . . : (men) 0.70 (0.4, 1.20) (men) pack-years, cigarette smok-
Abraham ez al, 1991 control black tea  urinary tract America 1977-1986  259/520 0 cup-years vs >10 cups-years* 0.7(0.30, 1.70) (women) _ ing
(women)
24 case- . : 0 cup/day vs >5 cups/day (men) 1.40 (0.70, 3.10) (men) .
Kunze ef al ,1992 control black tea  urinary tract Germany  1977-1985  283/486 0 cup/day vs >Scups/day (women)  0.70 (0.20, 2.30) (women) smoking
. ) age, sex, area of residence,
pt Vocchia eral 1992 caser ey Bladder Ttaly 1983-1990  365/6147 never vs >1 cup/day 0.80 (050, 1.10) education, smoking, coffee
consumption
age, sex, education, smok-
ing, alcohol and exposure to
D’Avanzo et al, 1992 case- Bladder Ttaly 1985-1990  555/855  mever vs ever 0.90 (0.60, 1.20) occupation at risk(chemical
control industry, dyestuff, painting,
pharmaceutical and
coal/gas)
0.70 (0.40, 1.30)
never vs frequency (men of tea) (men of tea)
never vs frequency (women of tea)  0.90 (0.40, 2.20) age, smoking, occupation
21 case- tea and . . never vs frequency (men of green (women of tea) and, dark green vegetables
Lynne et al, 1996 control ~ green tea urinary tract America 1979-1986 / tea) 1.10 (0.60, 2.30) in men and total vitamin C

never vs frequency (women of
green tea)

(men of green tea)
0.90 (0.30, 2.60)
(women of green tea)

consumption in women

*: Cup-years indicate number of cups/dayxyears. For example: 10cups-years could equal 10cups/day for one year



132

S Wu, F Li, X Huang, Q Hua, T Huang, Z Liu, Z Liu, Z Zhang, C Liao, Y Chen, Y Shi, R Zeng, M Feng, X Zhong, Z Long, W Tan and X Zhang

Table 1. Study characteristics of published cohort and case-control studies on tea intake and bladder cancer (cont.)

First author and year

Bates et al, 2007

De Stefani et al,
2007 ¥

Eemirel et al, 2008

Jiang et al, 2008 *

Kurahashi et al,
2009 *

Hemelt et al, 2010 #

Ros ef al, 2011 3

Study
design

case-
control

case-
control

case-
control

case-
control

cohort

case-
control

cohort

Tea
types

mate

tea

black tea

tea

green tea

green
and
black tea

tea

Anatomical
site of urinary
tract

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Study
location

Argentina

Uruguay

Japan

America

Japan

China

European

Study
period

1996-2000

1996-2000

2001-2006

1987-1999

1990-2005

2005-2008

not
mentioned

Cases/
Subjects

114/114

221/462

1586/1586

206/104440

432/392

513/233236

Tea consumption levels
(lowest vs highest)

<0.09 L/day vs >0.9 L/day (Mate
con bombilla)

never vs > 2.25L/day (Mate
cocido)

Never vs >7 cups/week

0 cup/day vs >5 cups/day

<1 cup/day vs =5 cups/day (men)

<3 cup/day vs =5 cups/day (wom-
en)

Never vs >4 cups/day (green tea)

Never vs >4 cups/day (black tea)

<12 ml/day (men) or 16 ml/day
(women) vs <200 ml/day (men) or
264 ml/day (women)

Pooled RR (95% CI)

1.16 (0.46, 2.93)
(Mate con bombilla)

1.30 (0.65, 2.60)
(Mate cocido)

1.50(0.80, 2.80)

0.74 (0.38, 1.43)

0.88 (0.54, 1.45)

0.9 (0.56, 1.45) (men)
2.29 (1.06, 4.92) (women)

0.83(0.53, 1.28)
(green tea)

0.88(0.57, 1.38)
(black tea)

0.91 (0.64, 1.30)

Adjustments

sex, age, county of resi-
dence, level of education,
cigarettes smoked per day,
and an indicator variable
for whether or not the other
type of mate was consumed
at that time

age, sex, residence, ur-
ban/rural status, education,
family history of bladder
cancer among first-degree
relatives, body mass index,
occupation, smoking status,
years since quitting, num-
ber of cigarettes smoked
per day, mate drinking, soft
drink intake, milk intake

/

education, NSAIDs, intake
of carotenoids, number of
years as a hairdress-
er/barber, smoking

age, area, smoking status,
alcohol, coffee

age, seX, smoking status,
smoking frequency, smok-
ing duration

age and sex and centre

*: Cup-years indicate number of cups/dayxyears. For example: 10cups-years could equal 10cups/day for one year
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Table 2. Summary of pooled risk ratios of bladder cancer for the highest versus lowest category of tea intake by
study design, sex, geographic region, smoking, publication years

Analysis specifications Number of studies

p-values for interaction or moder-
ation effect between the stratified
factor and tea consumption

Pooled RR (95% CI)

Overall tea 15 1.09 (0.85-1.40) <0.01
Study design
Cohort 3 0.64 (0.40-1.04) 0.05
Case-control 12 1.22(0.95-1.57) <0.01
Sex
Men 3 1.34 (0.62-2.88) 0.03
Women 3 0.93(0.56-1.53) 0.98
Geographical region
The Americas 9 1.19 (0.86-1.64) <0.01
European 4 0.91 (0.75-1.11) 0.64
Other continents 2 1.26 (0.21-7.49) <0.01
Smoking
Ever 3 1.77 (1.04-3.01) 0.02
Never 3 1.35(0.69-2.65) 0.08
Adjustments*
>3 7 1.01 (0.80-1.29) 0.06
<3 8 1.00 (0.65-1.57) <0.01
Publication years
Before 2000 8 1.22 (0.80-1.88) <0.01
After 2000 7 0.95(0.73-1.23) <0.01
Black tea 6 0.84(0.70-1.01) 0.88
Sex
Male 4 0.91(0.71-1.18) 0.48
Female 3 0.61(0.38-0.98) 0.88
Green tea 5 1.03 (0.82-1.31) 0.83

*: adjusted for at least three of the following factors: age, gender, BMI, smoking, and energy intake.

positive and higher association of tea consumption with
risk of bladder cancer in smokers. We found that general-
ly, smokers had higher tea consumption compared to non-
smokers, and that the persons of no smoking and no
drinking tea had a 2-fold increased risk compared to the
persons of no smoking and drinking tea in a previous
analysis,* and smoking was a specific risk factor to blad-
der cancer. So in smokers, tea consumption may increase
risk of bladder cancer, and the mechanism of this is un-
clear.

A completely novel finding of the present study com-
pared with the previous meta-analysis was that high in-
take of black tea in females was associated with a statisti-
cally marginal reduced risk of bladder cancer, but the
same association was not found with in green tea. Black

tea (78%) is the most commonly consumed tea worldwide.

Many in vitro and animals studies suggest that
thearubigins and theaflavins that exist in black tea, specif-
ically theaflavin-3,3"-digallate, have strong antioxidant
activity and could reduce tumor formation, tumor size and
cellular proliferation.*” In females, the androgen is
much more lower than in male, and the androgen depriva-
tion (androgen inhibitor) is a novel finding in bladder
cancer treatment. In addition to these, less smoking and
alcohol consumption could be found in females compared
to males. So the anti-tumor effect on bladder cancer of
black tea was reasonably better in females than in males.
However, the total phenol content and antioxidant capaci-
ty of green tea have been shown to be much higher than
that of black tea,”*’ but no association between green tea
consumption and bladder cancer risk were found in this
meta-analysis. Although this finding was very interesting

and novel, it should be interpreted with caution because
the subgroup analysis (black tea and green tea) included
data from only 6 and 5 studies.

Five studies on urinary tract cancer were included in
the present meta-analysis.”'>° Because the overwhelming
majority of urinary tract tumors occurred in the bladder
and, since the renal pelvis and urethra are covered by the
same urothelium as the urinary bladder, no biologically
plausible difference would be expected.'

Our meta-analysis has several important limitations
which should be taken into account when interpreting our
results. Firstly, analytic comparisons varied a great deal
across studies in this analysis. Different units (times/d,
cups/d, cups/wk, ml/d, frequency/wk, cups/y) were found
in each study with regard to tea consumption data. Sec-
ondly, only few studies were included in each subgroup
(sex, smoking, geographical region). Thirdly, loss of fol-
low-up in cohort study and recall bias in case-control
study maybe exist. These differences may have contribut-
ed to the heterogeneity among studies (overall tea, green
tea, black tea and some other subgroups). Lastly, we were
prone to collect published studies, and the language of
such publications was limited to English, so the publica-
tion bias maybe inevitable, even though no significant
evidence of publication bias was observed.

In conclusion, our meta-analysis suggests that there
was an absence of an association between tea intake and
the risk of bladder cancer; however, high intake of overall
tea in smokers and low intake of black tea in women may
increased the risk of bladder cancer according to the re-
sults found in theses limited number studies. Further stud-
ies are needed to confirm these findings.
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Study
D

C G Woolcott,et al.2002 1
Martha L. Slattery et al. 1988
Barbara Bruemmer, et al. 1997 -

|

:

Eduardo De Stefani,et al.2007
Chin-ming Lu,et al. 1999

%

%
ES (95% CI)

1.31(0.92, 1.87)7.78
269 (1.88,383)7.78
1.59 (0.91, 2.76)6.32
1.50 (0.80, 2.80)5.80
3.29(1.34,8.05)4.16

Weight

O.M.Jensen, et al. 1986 _.....,_ 1.27 (0.71, 2.28)6.10
Carlo La Vecchia,et al. 1992 —_— 0.80 (0.50, 1.10)7.50
Barbara D Avanzo,et al. 1992 —_— 0.90 (0.60, 1.20)7.84
Martine M.Ros, et al.2010 —-_h-— 0.91 (0.64, 1.30)7.78
Michael N Bates et al. 2007 —_— 1.25(0.72,217)6.33
Xuejuan Jiang,et al. 2008 — 0.88 (0.54, 1.45)6.76
Gregory D.Bianchi,et al. 2000 —-‘0-- 0.90 (0.70, 1.10)8.60
Lynne R et al. 1996 —_F-P 0.76 (0.47,1.23)6.85
Maurice P.A Zeegers,et al. 2001 —_— | 0.53(0.39, 0.72)8.11
Wei zheng, et al. 1996 < 0.33 (0.08, 1.35)2.29
Overall (l-squared = 79.2%, p = 0.000) <:;P 1.09 (0.85, 1.39)100.00
MNOTE: Weights are from random effects analysis .
T T
.08 1 125
Study %
D ES (95% Cl) Weight
Jun Nagano,et al. 2000 r 1.07 (0.58,208) 1355
Norie Kurahashi et al 2009 —_—t 1.17(0.78,1.75) 3385
Marjolein Hemelt,et al. 2010 = r 0.83(0.53,1.28) 2843
Kenji Wakai et al 2004 ; > 124(051,299) 707
Lynne R.et al. 1996 - 1.04(0.59,1.84) 17.09
Overall (I-squared = 0.0%, p = 0.829) <> 1.03(082,1.31)  100.00
NOTE: Weights are from random effects analysis .
T : T
334 1 299
Study %
ID ES (95% CI) Weight
Jun Nagano, et al. 2000 v 0.81 (043, 1.44) 945
Yoshiyuki Ohno,et al. 1985 —-T'—— 0.85 (063, 1.13) 4045
Marjolein Hemelt, et al.2010 g 0.88 (0.57, 1.38) 17.66
Fuat Demirel et al. 2008 . 0.74 (0.38, 1.43) 786
Ekkehard Kunze, et al. 1991 1.16 (0.61,2.19) 845
Abraham M.Y et al. 1991 - 0.70 (0.44, 1.11) 16.13
Overall (I-squared = 0.0%, p = 0.879) Q 0.84 (0.70, 1.01) 100.00

MOTE: Weights are from random effects analysis

I
.38 1 263

Figure 2. Pooled relative risks (highest in contrast to lowest category) for 15 studies of overall tea intake (a), 5 studies of green tea intake
(b), 6 studies of black tea intake (c) and bladder cancer risk.
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