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Background and Objectives: Coffee is one of the most widely consumed beverages worldwide, and many stud-
ies have investigated the association between coffee consumption and gastric cancer. However, the results are in-
consistent. We conducted a systematic analysis of relevant population studies to derive a more precise estimation.
Methods and Study Design: Cochrane library, PubMed and Embase databases were searched to identify studies
that met predetermined inclusion criterion through July 2014. All epidemiologic studies regarding coffee con-
sumption and gastric cancer risk were selected, and relative risks (RRs) with 95% confidence intervals (CIs) were
calculated. Results: Twenty two studies (9 cohort and 13 case-control studies) involving 7,631 cases and
1,019,693 controls were included. The summary RR of gastric cancer was 0.94 (95% CI: 0.80-1.10) for the high-
est category of coffee consumption compared with the lowest category, and 0.93 (95% CI: 0.88-0.99) for coffee
drinkers compared with nondrinkers. We stratified the population by coffee consumption. The pooled RR for the
population with <1 cup/day, 1-2 cups/day and 3-4 cups/day coffee consumption compared with nondrinkers were
0.95 (95% CI: 0.84-1.08), 0.92 (95% CI: 0.82-1.03) and 0.88 (95% CI: 0.76-1.02), respectively, indicating that an
increase in coffee consumption was associated with a decreased risk of gastric cancer. Furthermore, we stratified
the studies by design, sex, population and time. A significant association between coffee intake and decreased
gastric cancer risk was shown in case-control studies (RR=0.85, 95% CI: 0.77-0.95) and among the studies pub-
lished over the last ten years (RR=0.88, 95% CI: 0.77-1.00). Conclusions: Our meta-analysis suggested that cof-

fee consumption might be associated with a decreased risk of gastric cancer.
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INTRODUCTION

Gastric cancer is a commonly diagnosed cancer and is the
third-leading and fifth-leading causes of cancer-related
deaths in men and women worldwide, respectively.' As
reported by WHO, the steadily increasing proportion of
elderly people in the world will result in an approximately
50% increase in new cancer cases over the next 20 years.
Previous reports have suggested that approximately one-
third of these common cancers, including lung cancer,
breast cancer, liver cancer and gastric cancer, could be
prevented.”” Epidemiological studies and systematic
analysis showed the intimate association between diet and
the risk of gastric cancer. The incidence of gastric cancer
is especially high in East Asian populations due in part to
a high prevalence of Helicobacter pylori (H. pylori) in-
fection, and diets rich in salt, rice and fermented foods.*”
In contrast, some foods, such as fruits and vegetables,
may be associated with a reduced risk of gastric cancer.
Consequently, the identification of modifiable risk factors,
particularly in the diet, for gastric cancer is of importance

because it may lead to potential prevention opportunities.
Coffee is one of the most widely consumed beverages
in the world. Because of its popularity, even small poten-
tially unhealthy or beneficial properties could have im-
portant public health consequences. Coffee has been re-
ported to contain more than a thousand different chemical
compounds. It contains complex mixtures of biochemical-
ly active components that have been hypothesized to im-
pact the etiology of certain diseases ranging from carcin-
ogenesis and cancer progression to cellular apoptosis,
oxidative stress and inflammatory diseases.®® These con-
stituents, such as the palmitates, kahweol and cafestol,

Corresponding Author: Dr Yuxi Su, Yuzhong District
Zhongshan 2 road 136#, Chongqing, 400014, China.

Tel: +8623636320064; Fax: +862363632064

Email: yuxisu@163.com

Manuscript received 18 March 2015. Initial review completed
14 April 2015. Revision accepted 26 May 2015.

doi: 10.6133/apjcn.092015.07



Meta-analysis of gastric cancer and coffee consumption 579

have been assumed to be anti-mutagenic and antioxidant,
resulting in the inhibition of cancer-promoting process-
es.”!” Thus, it is important to elucidate the association
between coffee consumption and cancer risk. In fact,
many epidemiological studies have been performed to
explore the relationship of coffee consumption and many
cancer types, including gastric cancer. However, epide-
miological studies have reported inconsistent findings for
coffee consumption and gastric cancer risk. To derive a
more precise estimation of this relationship, we per-
formed a meta-analysis to summarize the available evi-
dence from prospective and case-control studies.

METHORDS

Literature search

We conducted a systematic search of the literature pub-
lished from 1980 to July 1% 2014 using the Cochrane,
PubMed and Embase databases. The following search
terms were used: “coffee”, “beverages”, “diet”, “lifestyle”
and “gastric cancer”. We also performed a manual search
via reference lists. Only full-length journal articles with a
prospective cohort or case-control study design were con-
sidered.

Study selection

Articles were eligible for our meta-analysis if they con-
formed to the following criteria: (i) the study design is a
cohort or case-control study; (ii) a relatively complete
assessment of coffee intake was performed; (iii) the asso-
ciation of coffee intake with gastric cancer risk was spe-
cifically evaluated; (iv) the relative risk (RR), hazard ratio
(HR), or odds ratio (OR), and corresponding 95% confi-
dence interval (95% CI) values were available; and (v)
the study adjusted for potential confounders of cancer, at
least age. When duplicate reports from the same study
were identified, we chose the most recent one.

Data extraction

The data from each paper fulfilling the inclusion criteria

were extracted carefully by two independent reviewers.

The following information from each study was recorded:

(i) the first author’s name, publication year and country of
origin; (ii) study design (cohort study, population-based

case-control study or hospital-based case-control study);

(iii) study population (numbers of cases and controls); (iv)
coffee consumption; (v) RR, HR or OR values from the

most fully adjusted model for the highest versus the low-

est coffee intake and their 95% CI; and (vi) the listed con-

founders adjusted for in the multivariate analysis.

Quality score assessment

The methodological quality of the included studies in the
present meta-analysis was assessed by two reviewers in-
dependently according to the nine-star Newcastle-Ottawa
Scale (NOS). Because no standard criteria have been es-
tablished for a high-quality study, we considered a case-
control study score at least 6 stars and a cohort study
score at least 8 stars to be high quality.

Statistical analysis
The summary RRs and corresponding 95% Cls of the
included studies were used as a measure to assess the

association of coffee consumption with gastric cancer risk.
As described previously,® the homogeneity of the effect
size across studies was tested by the Q statistics (p<0.10).
We also computed the I?, which is a quantitative measure
of inconsistency across studies. If substantial heterogenei-
ty exists, the random-effects model is appropriate; other-
wise, the fixed-effects model is preferred. A sensitivity
analysis was conducted using both fixed- and random-
effects models to evaluate the robustness of the results.
The potential publication bias was examined by the fun-
nel plot and Egger’s test (p<0.10). All of the analyses
were performed using STATA version 11.0 (Stata Corp,
College Station, TX, USA). A p value <0.05 was consid-
ered to be statistically significant unless otherwise speci-
fied.

The ethics committee of Chongqing Medical Universi-
ty approved the study (CQMU-201501036).

RESULTS

Characteristics of the included studies

The systematic search of the literature identified a total of
92 studies. After excluding 54 irrelevant titles and/or ab-
stracts, the remaining 38 full-text articles were reviewed
for a more detailed evaluation. Among those articles, 16
were excluded as irrelevant or because they did not meet
the inclusion criteria. Finally, 22 studies relevant to the
role of coffee intake and the risk of gastric cancer were
included in the present meta-analysis.''

The characteristics of these studies are presented in
Table 1. The studies included in the final analysis includ-
ed 7,631 cases and 1,019,693 controls. The selected stud-
ies were published between 1990 and 2014, which is a
period that spans 25 years, and all of them were published
in English. Among these 22 studies, 9 were prospective
cohort studies, 6 were population-based case-control stud-
ies, and 7 were hospital-based case-control studies. Of the
included studies, 7 were conducted in East Asian (4 in
Japan, 2 in China, and 1 in Singapore), 5 were conducted
in Northern Europe (3 in Sweden, 1 in Norway and 1 in
Finland), 5 were conducted in other areas of Europe (1 in
Italy, 1 in Spain, 2 in Turkey, and 1 in Poland), 3 were
conducted in America (1 in Uruguay, 1 in USA and 1 in
Venezuela), 1 was conducted in India, and 1 investigated
Japanese in Hawaii. 1 study only adjusted for age, 3 stud-
ies adjusted for both age and sex, and the other 18 studies
adjusted for a wide range of potential confounders of gas-
tric cancer, such as age, body mass index, smoking, alco-
hol, education, residence, socio-economic status, and in-
take of fruit, vegetables, rice and fish.

Coffee consumption and gastric cancer risk

We calculated the summary RR values using fixed- or
random-effects models depending on the heterogeneities.
As shown in Figure 1A, the pooled RR of gastric cancer
from the combination of included studies was 0.94 (95%
CI: 0.80-1.10) for the highest category of coffee con-
sumption compared with the lowest category. Substantial
heterogeneity existed across these studies. The summary
RR of gastric cancer was 0.93 (95% CI: 0.88-0.99) for
coffee drinkers compared with nondrinkers (Figure 1B),
and no significant heterogeneity was observed, indicating
that the risk of gastric cancer decreased in coffee drinkers.
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Table 1. Characteristics of the included studies

Author, year and Study design Cases/ Coffee consumption OR or RR (95% CI) Adjustments

region controls Overall Men Women

La Vecchia 1989, Hospital-based case-control 397/1944 >4 cups/d vs 0.73 (0.49-1.09)  0.80(0.49-1.32)  0.61(0.30-1.21)  Age, sex, social class, education, marital

Italy non-drinker status, smoking, alcohol intake.

Lee 1990, Hospital-based case-control 210/810 Drinker vs 1.41 (0.72-2.75) Age and sex.

Taiwan non-drinker

Agudo 1992, Hospital-based case-control 228/227 Drinker vs 0.97 (0.67-1.40)  0.93 (0.60-1.44) 1.06 (0.53-2.11)  Age, sex, area of residence, total calories,

Spain non-drinker fruits, vegetables, preserved fish, et al.

Memik 1992, Case-control 79/608 2~3 cups/d vs 0.96 (0.18-3.28) Age

Turkey <1 cup/d

Inoue 1998, Hospital-based case-control 893/21128 >3 cups/d vs 0.93 (0.72-1.21) Age, sex, smoking, alcohol intake, tea, rice,

Japan rarely fruit, beef.

Rao 2002, Hospital-based case-control 119/1577 Daily vs never/rarely 1.2 (0.3-3.5) Age, sex.

India

De Stefani 2004, Hospital-based case-control 240/960 Tertiles 0.65 (0.48-0.90)  0.55(0.38-0.82) 0.95(0.54-1.67)  Age, smoking, alcohol intake, total energy

Uruguay intake, residence, education, BMI.

Icli 2011, Hospital-based case-control 253/253 >1 cups/d vs 0.5 (0.4-0.7) Income, bread consumption, smoking, cook-

Turkey none ing oil, fish.

Hoshiyama 1992, Population-based case- 251/483 >10 cups/w vs 0.9 (0.6-1.4) Age, smoking, dietary items including salty

Japan control <1 cup/w foods, fruits, vegetables, seaweed, boiled
fish, et al.

Hansson 1993, Population-based case- 338/669 >3100 ml/w vs 1.07 (0.72-1.59) Age, sex, socio-economic status (SES),

Sweden control none fruits, vegetables, et al.

Ji 1996, Population-based case- 1123/1249 Drinker vs 0.73 (0.42-1.27) Age, sex.

Shanghai, China control non-drinker

Chow 1999, Population-based case- 476/480 >T7 cups/w vs 1.23(0.80-1.89) 1.4 (0.8-2.4) 1.0 (0.5-2.0) Age, smoking, education, family history of

Poland control none cancer.

Munoz 2001, Population-based case- 292/485 Quartiles 0.58(0.37-0.92) Age, sex, smoking, alcohol intake, total

Venezuela control energy intake, SES.

Gallus 2009, Population-based case- 769/2081 >4 cups/d vs 1.24 (0.94-1.65) Age, sex, education, BMI, residence, smok-

Italy control none ing, alcohol, fruits, vegetables.

Stensvold 1994, Cohort 151(42973) >7 cups/d vs 0.58(0.29-1.17)  0.68(0.28-1.69)  0.47(0.16-1.39)  Age, smoking, residence.

Norway <2 cup/d

Galanis 1998, Cohort 108(11907) >2 cups/d vs 1.8 (1.0-3.3) 2.2(0.9-5.3) 1.6 (0.7-3.8) Age, education, place of birth, smoking,

Japanese in Hawaii none alcohol.

Tsubono 2001, Cohort 419(199748) >3 cups/d vs 1.0 (0.6-1.6) Age, sex, tea, smoking, alcohol, rice, meat,

Japan none vegetables, fruits, soup, et al.

BMI: body mass index; 95% CI: 95% confidence intervals; SES: socio-economic status.



Meta-analysis of gastric cancer and coffee consumption

581

Table 1. Characteristics of the included studies (cont.)

Author, year and . Cases/ . OR or RR (95% CI) .

region Study design controls Coffee consumption Overall Men Women Adjustments

Khan 2004, Cohort 51(3158) >several times/w vs 0.77 (0.42-1.42) 1.0 (0.5-2.0) 0.3(0.1-1.4) Age, health status, health education, smok-

Japan <several times/m ing.

Larsson 2006, Cohort 160 (61433) >4 cups/d vs 1.86 (1.07-3.25) Age, time period, education, alcohol, tea

Sweden <1 cups/d consumption.

Bidel 2013, Cohort 299 (60041) >10 cups/d vs 0.75(0.40-1.41)  0.53(0.26-1.09)  2.07 (0.53-8.15) Age, study year, education, smoking, al-

Finland none cohol, physical activity, diabetes, tea,
BMI.

Ainslie-Waldman Cohort 647 (63257) daily vs 0.54(0.31-0.91)  0.84(0.43-1.65)  0.22(0.08-0.56) Age, sex, interview year, education, smok-

2014, Singapore nondaily ing, BMI, caffeine, total energy intake.

BMI: body mass index; 95% CI: 95% confidence intervals; SES: socio-economic status.
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suir - Highest vs.lowest

%

ID ES (95% CI) Weight
1
1 Lee 1990, Taiwan China —,"—4— 1.41(0.72,2.75) 3.14
2 Agudo 1992, Spain — . 0.97 (0.67, 1.40) 5.44
3 Memik 1992, Turkey< ‘.% 0.96 (0.18,3.28) 0.97
4 Inoue 1998, Japan - 0.93 (0.72,1.21) 6.49
5 Rao 2002, India | 1.20 (0.30, 3.50) 1.29
6 De Stefani 2004, Uruguay —-0—: 0.65 (0.48,0.90) 5.96
7 Icli 2011, Turkey —_— 0.50 (0.40, 0.70) 6.29
8 Hoshiyama 1992, Japan —_— 0.90 (0.60, 1.40) 4.94
9 Hansson 1993,Sweden —_— 1.07 (0.72,1.59) 5.19
101Ji 1996, Shanghai China — 0.73 (0.42,1.27) 3.89
11 Chow 1999, Poland - 1.20 (0.80, 1.90) 4.86
12 Munoz 2001, Venezuela —_— 0.58 (0.37,0.92) 4.66
13 Gallus 2009, Italy —— 1.24 (0.94, 1.65) 6.28
14 Jacobsen 1986, Norway —t—— 1.32(0.76, 2.30) 3.89
15 Nomura 1986, USA — e 1.18 (0.61,2.26) 3.23
16 Stensvold 1994, Norway + | 0.58 (0.29,1.17) 2.99
17 Galanis 1998, Japanese in Hawaii I 1.80 (1.00, 3.30) 3.59
18 Tsubono 2001, Japan —Iﬁ— 1.00 (0.60, 1.60) 4.37
19 Khan 2004, Japan —_— 0.77 (042, 1.42) 3.51
20 Larsson 2006, Sweden |— 1.86 (1.07, 3.25) 3.87
21 Nilsson 2010, Sweden ' 0.99 (0.44,2.21) 2.46
22 Ren 2010, USA —— 1.30 (0.96, 1.76) 6.07
23 Bidel 2013, Finland _— 0.71(0.38, 1.34) 3.37
24 Ainslie-Waldman 2014, Singapore ————F¢- 0.93 (049, 1.79) 3.27
Overall (I-squared = 59.4%, p = 0.000) <> 0.96 (0.82, 1.12) 100.00
|
NOTE: Weights are flrom random effects analyé}is I
18 1 5.56
(A)
S Drinkers vs.nondrinkers ”
ID - ES (95% Cl)  Weight
1 Lee 1990, Taiwan China : I 1.41 (0.72, 2.75)0.83
2 Agudo 1992, Spain 0.97 (0.67, 1.40)2.75
3 Inoue 1998, Japan — 0.90 (0.80, 1.02)25.3
4 Rao 2002, India T 1.20 (0.30, 3.50)0.25
5 Hoshiyama 1992, Japan —_— 0.90 (0.60, 1.30)2.50
6 Hansson 1993,Sweden —_— T 0.90 (0.72, 1.12)7.64
7 Ji 1996, Shanghai China : 0.73 (0.42, 1.27)1.22
8 Chow 1999, Poland —= 0.90 (0.70, 1.10)7.30
9 Gallus 2009, Italy — 1.06 (0.93, 1.21)21.5
10 Nomura 1986, USA ; 1.18 (0.61, 2.26)0.87
11 Galanis 1998, Japanese in Hawaii E 1.80 (1.00, 3.20)1.10
12 Tsubono 2001, Japan — 0.90 (0.70, 1.10)7.30
13 Khan 2004, Japan T 0.77 (0.42, 1.42)1.01
14 Bidel 2013, Finland —O—E 0.70 (0.54, 0.90)5.72
15 Ainslie-Waldman 2014, Singapore —e— 0.94 (0.80, 1.10)14.7
Overall (I-squared = 19.2%, p = 0.239) <)} 0.94 (0.88, 1.00)100
T : T
.286 1 3.5
(B)

Figure 1. Meta-analysis of studies examining association between coffee consumption and the risk of gastric cancer. (A) The highest level
of coffee consumption in each included study versus the lowest level of intake. (B) Coffee drinkers versus nondrinkers. Coffee consump-

tion <1 cup/week was also defined as nondrinkers.

We stratified the population by coffee consumption and
calculated the summary RR. As shown in Figure 2A, B, C,
the pooled RR of gastric cancer for the population with
<1 cup/day, 1-2 cups/day and 3-4 cups/day coffee con-
sumption compared with nondrinkers were 0.95 (95% CI:
0.84-1.08), 0.92 (95% CI: 0.82-1.03) and 0.88 (95% CIL:
0.76-1.02), respectively. No significant heterogeneities
were observed in these studies. The data suggested that an
increase in coffee consumption was associated with a
decreased risk of gastric cancer.

We then stratified the included studies by design, sex,

population and time. As shown in Table 2, the RR of gas-
tric cancer was 0.85 (95% CI: 0.77-0.95) for case-control
studies and 1.12 (95% CI: 0.94-1.33) for cohort studies.
The data of case-control studies indicated a significant
protective relationship between coffee consumption and
gastric cancer; however substantial heterogeneity existed
across these studies. Next, the RR of gastric cancer was
0.85 (95% CI: 0.69-1.04) in men and 1.12 (95% CI: 0.94-
1.33) in women, 0.93 (95% CI: 0.79-1.10) in Asian popu-
lations and 0.91 (95% CI: 0.80-1.05) in European popula-
tions. Last, when the various studies were stratified by
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suy <1 cup/d vs. nondrinkers

%

ID ES (95% Cl) Weight
1 Inoue 1998, Japan —*—?—— 0.91(0.74,1.13) 36.7
2 Hoshiyama 1992, Japan i 0.90 (0.60, 1.30) 11.0
3 Chow 1999, Poland : 1.00 (0.80, 1.40) 21.0
4 Tsubono 2001, Japan : 0.90 (0.60, 1.20) 13.7
5 Ainslie-Waldman 2014, Singapore : 1.06 (0.78,1.44) 175
Overall (I-squared = 0.0%, p = 0.918) <C> 0.95 (0.84, 1.08) 100
T ; T
6 1 167 (A)
suy 1-2 cups/d vs. nondrinkers %
ID ES (95% Cl) Weight
E
1 Inoue 1998, Japan —T 0.88 (0.73,1.05) 37.9
2 Hansson 1993,Sweden —i——*— 1.27 (0.81,2.00) 6.14
3 Gallus 2009, Italy —0-— 0.94(0.73,1.22) 19.0
4 Galanis 1998, Japanese in Hawaii i 1.80(1.00, 3.20) 3.70
5 Tsubono 2001, Japan —°—i—— 0.80 (0.50, 1.10) 8.06
6 Bidel 2013, Finland : 0.95(0.53,1.70) 3.69
7 Ainslie-Waldman 2014, Singapore —~—;—— 0.84 (0.66,1.07) 215
Overall (I-squared = 28.3%, p = 0.213) @ 0.92 (0.82,1.03) 100
T * T
313 1 32
(B)
suy  3-4 cups/d vs. nondrinkers "
ID ES (95% ClI) Weight
|
1
1 Inoue 1998, Japan —50—— 0.93(0.72,1.21) 311
1
2 Hansson 1993,Sweden —O—i- 0.67(0.48,0.92) 19.8
i
3 Gallus 2009, Italy —i—o— 1.03(0.80, 1.32) 334
1
4 Tsubono 2001, Japan —i— 1.00 (0.60, 1.60) 8.70
i
5 Bidel 2013, Finland : 0.62(0.36, 1.07) 7.06
1
Overall (I-squared = 35.9%, p = 0.182) <> 0.88(0.76, 1.02) 100
i
i
T . T
.36 1 2.78 (C)

Figure 2. Forest plots of investigating association for various categories of coffee consumption with gastric cancer risk. (A) <1 cup/day
coffee consumption versus nondrinkers. (B) 1-2 cups/day coffee consumption versus nondrinkers. (C) 3-4 cups/day coffee consumption
versus nondrinkers.
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time, a borderline significant association between coffee
intake and decreased gastric cancer risk was shown
among the studies published over the last ten years
(RR=0.88, 95% CI: 0.77-1.00).

Publication bias

Begg’s funnel plots and Egger’s tests were performed to
assess the publication bias in these studies. As shown in
Figure 3A, B, the shape of the funnel plot did not reveal
any evidence of obvious asymmetry. The Egger’s test,
which provides statistical evidence of the funnel plot
symmetry, indicated little evidence of publication bias.
No significant publication bias was found in these studies.

DISCTUSSION

Coffee is a popular beverage worldwide, and its potential-
ly unhealthy and beneficial bioactivities have been exten-
sively investigated in epidemiological and experimental
studies. However, the role of coffee consumption in the
development of various types of cancer remains unclear.
A previous meta-analysis regarding coffee consumption

and risk of gastric cancer, which was conducted by Bo-
telho et al in 2006, found no significant association. In
the older meta-analysis, the pooled OR for the overall
association between coffee intake and gastric cancer risk
(highest vs lowest category of exposure) was 0.97 (95%
CI: 0.86-1.09), which is similar to that found in cohort
(OR=1.02; 95% CI: 0.76-1.37) and case-control studies
(population-based: OR=0.90; 95% CI: 0.70-1.15; hospi-
tal-based: OR=0.97; 95% CI: 0.83-1.13). In the present
meta-analysis, the pooled RR of gastric cancer was 0.94
(95% CI: 0.80-1.10) for the highest category of coffee
consumption compared with the lowest category, indicat-
ing no significant association either. However, the sum-
mary RR was 0.93 (95% CI: 0.88-0.99) for coffee drink-
ers compared with nondrinkers, and no significant heter-
ogeneity was observed. Moreover, when we stratified the
population by coffee consumption, the pooled RR for the
population with <1 cup/day, 1-2 cups/day and 3-4
cups/day coffee consumption compared with nondrinkers
were 0.95 (95% CI: 0.84-1.08), 0.92 (95% CI: 0.82-1.03)
and 0.88 (95% CI: 0.76-1.02), respectively. The data sug-

Table 2. Summary risk estimates for coffee consumption and gastric cancer risk.

Study

No. of studies

Heterogeneity test

RR (95% CI)

p value > (%)
Design
Hospital-based case-control 8 0.75 (0.66-0.86) 0.015 59.9
Population-based case-control 6 1.00 (0.85-1.18) 0.069 51.1
Cohort 6 0.84 (0.66-1.07) 0.059 52.9
Gender
Men 9 0.83 (0.69-1.00) 0.064 45.9
Women 10 0.86 (0.57-1.29) 0.006 61.3
Population
Europe 9 0.86 (0.75-0.98) 0.001 70.6
Asian 8 0.88 (0.75-1.04) 0.497 0.0
Others 3 0.84 (0.47_1.51) 0.006 80.5
Time
Before 1994 6 0.94 (0.78-1.14) 0.796 0.0
1994-2003 8 0.92 (0.79-1.09) 0.123 35.6
2004-2014 6 0.71 (0.51_0.99) <0.001 74.4
Highest vs.lowest Drinkers vs.nondrinkers
Begg's funnel plot with pseudo 95% confidence limits Begg's funnel plot with pseudo 95% confidence limits
2
14
.
0+
14
, Egger's test: P for bias=0.422 Egger's test: P for bias=0.696
24 24
0 2 4 6 8 0 2 4 6
s.e. of: Inrr s.e. of: Inrr
(A) (B)

Figure 3. Funnel plot of coffee consumption and the risk of gastric cancer.
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gested that an increase in coffee consumption was associ-
ated with a decreased risk of gastric cancer. Additionally,
when the various studies were stratified by time, a border-
line significant association between coffee intake and
decreased gastric cancer risk was shown among the stud-
ies published over the last ten years (RR=0.88, 95% CI:
0.77-1.00). Our study provided an updated result on the
topic of the relationship between coffee consumption and
gastric cancer.

Coffee is a complex beverage composed of many bio-
active compounds that have been found to exert many
physiological effects. Caffeine, an important component
of coffee, has potent antioxidant activities and the capa-
bilities to inhibit oxidative DNA damage, modulate the
apoptotic response and regulate the cell-cycle checkpoint
function.***® In addition, the coffee components cafestol
and kahweol are two specific diterpenes that have been
shown to have a broad range of bioactive properties re-
sulting in a reduction in carcinogen-induced genotoxici-
ty.”” Coffee is also a major source of dietary chlorogenic
acid, which has been carefully studied and has been
shown to have chemopreventive properties against envi-
ronmental carcinogenesis.”® In fact, in several recent up-
dated meta-analyses, coffee consumption has been report-
ed to be associated with a reduction in the risk of various
types of cancer, including prostate cancer, bladder cancer,
colorectal cancer and liver cancer.””** However, it is
worthwhile to note that substantial heterogeneity often
existed across these studies regarding coffee consumption
and cancer risk. In a Swedish cohort of women, a positive
association with gastric cancer risk was found for an in-
crease of 1 cup per day (HR=1.22; 95% CI, 1.05-1.42).%*
After adjusting for smoking status, the association re-
mained but lost statistical significance. In contrast, a re-
cent Singapore cohort study showed that the daily versus
nondaily coffee intake was associated with a statistically
nonsignificant decrease in gastric cancer risk (HR=0.85;
95% CI: 0.69-1.04).> In women, the inverse association
was strengthened and reached statistical significance
(HR=0.63; 95% CI: 0.46-0.87). In the analyses restricted
to individuals who had never smoked and nondrinkers of
alcohol, the inverse associations were strengthened in the
total cohort (HR=0.69; 95% CI: 0.52-0.91) and in women
(HR=0.52; 95% CI: 0.37-0.74).

The heterogeneity among these studies may be partially
attributed to misclassification of coffee intake. The coffee
type, serving size, brewing method, and cup size could
vary considerably across different studies depending on
the population and region. The chemical components of
different types of coffee can obviously vary according to
different serving sizes or brewing methods. Consequently,
differential misclassification of coffee intake can bias the
data and the results. Furthermore, the effects of coffee
content on carcinogenesis may be exerted by the combi-
nation of a variety of biological activities and could be
affected by some established risk factors for cancer, such
as smoking, alcohol, energy intake, fruit, and salt. Alt-
hough many of the individual studies included in this me-
ta-analysis adjusted for important confounders for gastric
cancer, unmeasured variables may have biased the results.
Therefore, more carefully designed studies are warranted

to confirm the potential protective association of coffee
consumption with gastric cancer.

Conclusion

The present meta-analysis suggests that the gastric cancer
risk significantly decreases in coffee drinkers, and an in-
crease in coffee consumption is associated with a de-
creased risk of gastric cancer. Certainly, these findings
should be treated with caution, and more carefully de-
signed population studies are necessary to assess the po-
tential protective association of coffee consumption with
gastric cancer.
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