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Green Tea Consumption and Stomach Cancer Risk in the Asian Population:

a Meta-Analysis of Prospective Studies

Byung-Jin Ahn', Sae-il Chun’

Medical Science Research Center, Dongguk University‘,

Graduate School of Complementary Alternative Medicine Pochon CHA University?

Background

Experimental studies have suggested that green tea and polyphenol have some anticancer activities and many epidemiologic

studies have examined the possible association between green tea consumption and stomach cancer risk. This meta-analysis
overviewed previous epidemiologic studies and presented the combined results.

Methods

Ten prospective studies and seven case-control studies were reviewed. Meta-analysis was performed on the ten prospective

studies. This meta-analysis indicated the combined RR (rate ratio or relative risk) for highest versus lowest green tea
consumption by using both the fixed effect model and the random effect model, and then, examined heterogeneity and
publication bias. To estimate the combined RR, the general variance based method was used. To test publication bias, a funnel
plot was drawn and the Egger’s regression intercept test was performed.

Results

The combined results did not show an association between green tea consumption and stomach cancer risk(combined RR: 1.04,

P value=0418). There were no rate differences in gender and daily consumption amount. Estimates from both fixed and
random effect model were nearly identical and BSV (between study variation) was negligible. This meta-analysis did not show
heterogeneity (Q=14.313, P value=0.427) nor publication bias.

Conclusions

In contrast with some case-control studies, this study found no relation between green tea consumption and stomach cancer

risk. Better designed cohort and meta-analysis studies are needed to support this meta-analysis study.

(Korean ] Health Promot Dis Prev 2009 ; 9(3):230-240)
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(Green Tea Consumption and Stomach Cancer Risk in the Asian Population:
a Meta-Analysis of Prospective Studies])
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(Green Tea Consumption and Stomach Cancer Risk in the Asian Population:
a Meta-Analysis of Prospective Studies])

Table 1. Characteristics of prospective studies

Study Period country No. of case  P-Y or No. of subject  consumption RR 9% CI
Sauvaget et al.(2005) 1980-1999 Japan
242 92,393 <2 times/day 1.00
680 267,447 2-4/day 1.03 0.89-1.19
348 124,704 5+/ day 1.06 0.89-1.25
Sasazuki et al.(2004) 1990-2001 Japan
men
4379 / 2763 <lcup/day 1.00
3183 / 5028 1-2/day 0.94 0.72-122
3624 / 6316 3-4/day 0.84 0.65-1.08
3942 / 5293 5+/day 0.98 0.77-1.25
women
5305 / 2489 <lcup/day 1.00
3247 | 4477 1-2/day 0.85 0.53-1.38
3825 / 7462 3-4/day 1.04 0.68-1.58
4130 / 6810 5+/day 0.67 043-1.04
Hoshiyama et al.(2004) 1988-1997 Japan 18 31 <lcup/day 1.00
19 23 1-2/day 1.30 0.6-2.8
41 73 3-4/day 1.00 0.5-1.9
50 105 5-9/day 0.80 0416
23 33 10+ 1.20 0.6-25
Koizumi et al.(2003) 1984-1997 Japan
66 / 90 36572 / 83686 <lcup/day 1.00
68 / 69 34129 / 68225 1-2/day 1.01 0.80-1.27
79 / 60 43748 / 62162 3-4/day 0.89 0.70-1.13
206 / 95 85229 / 74183 5+/day 1.06 0.86-1.30
Hoshiyama et al.(2002) 1988-1997 Japan
men
24 472,478 <lcup/day 1.00
51 437,045 1-2/day 1.60 0.9-29
51 683,263 3-4/day 1.10 0.6-1.9
76 904,435 5-9/day 110 0.6-1.9
38 352,384 10+ 1.00 0.5-2.0
women
20 791,277 <lcup/day 1.00
18 531,587 1-2/day 110 0.5-25
40 1,046,736 3-4/day 1.00 0.5-2.1
32 1,307,787 5-9/day 0.80 04-1.6
9 347,069 10+ 0.70 0.3-20
Fujino et al.(2002) 1988-1997 Japan
men
30 17,901 >3times/week 1.00
11 8,234 <3times/week 0.82 041-1.64
19 107,820 everyday 111 0.75-1.63
women
12 30,557 >3times/week 1.00
8 12,369 <3times/week 1.74 0.71-4.26
88 148,920 everyday 143 0.78-2.62
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Table 1. Characteristics of prospective studies (continued)

Study Period country No. of case  P-Y or No. of subject  consumption RR %% CI
Tsubono et al.(2001) 1984-1992 Japan
total
06 36,572 <lcup/day 1.00
68 34,129 1-2/day 110 08-1.6
79 43,748 3-4/day 1.00 0.7-14
206 85,299 5+/day 120 09-1.6
men
41 16,979 <lcup/day 1.00
49 15,927 1-2/day 1.30 0819
55 18,915 3-4/day 120 0818
151 36,541 5+/day 1.50 1021
women
25 19,593 <lcup/day 1.00
19 18,202 1-2/day 0.80 0819
24 24,833 3-4/day 0.70 0413
55 48,758 5+/day 0.80 0513
Nagano et al.(2001) 1979-19%4 Japan
123 56,371 0-1times/day 1.00
480 221,372 2-4/day 1.00 0.82-1.2
233 104,415 5+/day 0.95 0.76-1.2
Nakachi et al.(2000) 1986-1997 Japan 140 8421
<4cups/day 1.00
49/ day
10+ 0.69 0.23-1.88
Galanis et al(1998)  1975-1980 I];‘parfese
waiians
total
<1l cup/day 1.00
1/day 1.30 0.7-2.1
2+/day 1.50 09-23
men
35 4,350 <1 cup/day 1.00
10 609 1/day 120 0.6-25
19 587 2+/day 1.60 09-29
women
2 4,605 <1 cup/day 1.00
9 796 1/day 1.30 0.6-29
13 852 2+/day 1.30 0.6-2.6
P-Y; person-year, RR; rate ratio or relative risk, CI; confidence interval
Z 3 Ao Y, of 2tz EHEP A7t EAske A= 7 95% CI< adjusted RR 38|} 95% A= 737h YeEbdth
7}7] o] ATR HFate] BAS ey Sasazuki et al. (2004) %} Koizumi et al. (2008)”& 27) T E
£ 18 Ao AHSE E 109 A Oq-?LEiH 1998 (cohort)e] F&AT7} AIXH M Hoshiyama et al. (2002)"&
ol F ulwA o] dFEolth. Sold A2 A7t dd Y person-yearth 4] person-month7} AHE-E91.0m ] te] RAH
eh el o] Slvke Aotk o] WA d7=dd = Al fide R ApgRk kel 7h AAHITE Fujino et al
A 2% 58 v e Al 58 22 PY (personyea)ell B (0027 E RR B A1F 72k A B8 wol e Aof 5

A9 ‘%}"ﬁg (rate)< H] (rate ratio: RR)E F= AM&-3ISITH
Hoshiyama et al. (2004)20) AT HRAFE (relative
risk: RR) 7} AHEEIITE 3 190 A|AE RRE adjusted RR< ©]
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(Green Tea Consumption and Stomach Cancer Risk in the Asian Population:
a Meta-Analysis of Prospective Studies])

Table 2. Characteristics of retrospective studies

Study Period country No. of case No. of subject consumption OR 95% CI
Setiawan et al.(2001) 1995 China
9% 250 <lcup/week 1.00
26 B 1-21/week 0.70 0.36-1.36
9 53 21+/week 0.39 0.15-1.01
Inoue et al.(1998) 1990-1995 Japan
total rarely 1.00
occasional 1.00 0.77-144
1-3cups/day 0.96 0.70-1.32
46/day 101 074139
7+/day 0.69 0.48-1.00
men
613 6,307
550 550 rarely
11.90 11.70 occasional
38.70 4010 1-3cups/day
3470 3140 4-6/day
9.00 1140 7+/day
women
280 14,821
6.80 590 rarely
9.30 11.30 occasional
33.60 36.20 1-3cups/day
3890 34.90 4-6/day
11.40 11.50 7+/day
Ji et al.(1996) 1988-1989 China
men
320 350 1.00
90 109 <1200g/yr 1.06 0.76-1.49
9% 97 >1200-<2000 g/yr 115 0.82-1.61
103 101 >2000- <3000 0.88 0.64-1.24
73 86 >3000 0.76 0.55-1.27
women
300 491 1.00
36 62 <1200g/yr 0.74 045121
19 41 >1200 g/yr 0.81 0.46-1.43
Yu et al.(1995) 1991-1993 China
489 464 1.00
177 187 1-3 batches/day 0.76 0.57-1.03
45 60 4+ /day 0.54 0.33-0.88
Lee et al.(1990) 1954-1988 Taiwan 200 79 none 1.00 (not given)
10 14 yes 284
Koo et al.(1988) 19791988 Japan 74 143 142‘1’11;; /Oéay 1.00
57 92 59/day 1.20
8 43 10+/day 0.40 (not given)
Tajima et al.(1985) 1981-1984 Japan 9%
<4times/day 1.00
4+/day 0.64 (not given)

OR; odds ratio, CI; confidence interval
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Table 3. Summary of meta-analysis

Study RR  CIlower CIupper Log RR  SE(LogRR)  Wt(fixed) ~Wi(random) Z value P value
Sauvaget et.al.(2005) 1.06 0.89 125 0.06 0.09 2655 2550 0.672 1.000
Sasazuki et.al.(2004)(M) 0.98 0.77 1.25 -0.02 0.12 13.05 17.75 -0.163 0.870
Sasazuki et.al.(2004)(F) 0.67 043 1.04 -040 0.23 3.93 14.69 -1.777 0.660
Hoshiyama et.al.(2004) 1.20 0.60 2.50 018 0.36 1.50 1313 0.501 0.617
Koizumi et.al.(2003) 1.06 0.86 1.30 0.06 011 1794 5.26 0.553 0.598
Hoshiyama et.al.(2002)M)  1.00 0.50 2.00 0.00 0.35 1.59 510 0.000 0.580
Hoshiyama et.al.(2002)(F) 0.70 0.30 2.00 -0.36 045 097 4.08 -0.788 0.501
Fujino et.al.(2002)(M) 111 0.75 1.63 0.10 0.20 5.08 349 0.527 0.489
Fujino et.al.(2002)(F) 143 0.78 2.62 0.36 031 2.09 234 1.157 0.486
Tsubono et.al.(2001)(M) 1.50 1.00 210 041 0.20 493 218 2,016 0431
Tsubono et.al.(2001)(F) 0.80 0.50 1.30 0.2 024 335 1.67 -0.915 0.360
Nagano et.al.(2001) 0.95 0.76 120 -0.05 012 14.68 1.58 -0.440 0.247
Nakachi et.al.(2000) 0.69 0.23 1.88 -0.37 0.54 0.69 147 -0.692 0.115
Galanis et.al.(1998)(M) 1.60 0.90 2.90 047 0.30 224 1.02 1.575 0.075
Galanis et.al.(1998)(F) 1.30 0.60 2.60 0.26 0.38 1.40 0.73 0.69% 0.044
Fixed Effect 1.04 0.95 113 0.810 0.418
Random Effect 1.04 0.95 113 0.790 0.429
RR; relative risk or rate ratio, CI; confidence interval, SE; standard error, Wt; relative weight
Table 4. Results of the stratified meta-analysis
Study Model Effect size and 95% Interval Test of null Heterogeneity Tau-squared
No. of studies RR CI lower CI upper Z-value P-value Q-wvalue df (Q) P-value Tau Squared SE
All studies Fixed 15 104 0% 113 0.810 0418 14313 14 0427 0.001 0.013
Random 15 104 09 113 0.790 0.429
Men Fixed 5 113 09 1.34 1432 0.152 4.79% 4 0.309 0.009 0.037
Random 5 115 09 140 1435 0.151
Women Fixed 5 088 068 113 -1.016 0310 5410 4 0.248 0.032 0.087
Random 5 090 066 122 0702 0483
>5cups/day  Fixed 7 101 092 112 0.305 0.760 8.946 6 0.177 0.009 0.016
Random 7 101 089 114 0.102 0.919 0.009 0.016
>10cups/day  Fixed 4 093 062 1.39 0339 0735 1.236 3 0.744 0.000 0.141
Random 4 093 062 1.39 0339 0735

RR; relative risk or rate ratio, CI; confidence interval, df; degree of freedom, SE; standard error
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(Green Tea Consumption and Stomach Cancer Risk in the Asian Population:
a Meta-Analysis of Prospective Studies])
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Figure 1. Forest plot of prospective studies and summary RR
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Figure 2. Funnel plot for publication bias (Log rate ratio vs
Standard error)
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Table 5. Egger’s regression intercept test

Intercept -0.04009
Standard error 0.51684
95% lower limit (2-tailed) -1.15664
95% upper limit (2-tailed) 1.07647
t-value 0.07756
df 13
P-value (2-tailed) 0.93936

df; degree of freedom

FHlo] Holx] ggo} 2dAE 2l & It (Figure 2).
3k Egger's regression intercept testoll 4] P value >0.0524]
Z9HE wjA & 4= SIAtK(Table 5).
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