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Abstract

Background Several meta-analyses and reports from the

World Cancer Research Fund supported a risk association

between alcohol consumption and colorectal cancer (CRC).

However, the association for beer consumption, the com-

mon type of alcoholic beverage, remains unclear.

Methods We identified studies by a literature search of

PUBMED and EMBASE through 30 June 2014. Summary

relative risks (SRRs) with their 95 % CIs were calculated

with a fixed or random effects model.

Results Twelve case–control and nine cohort studies were

included. Compared with non-alcohol drinkers or non-beer

drinkers, any beer drinkers were associated with an in-

creased risk of CRC (SRR = 1.20, 95 % CI, 1.06–1.37;

pheterogeneity \0.001, I2 = 73.3 %), which was stronger in

the rectum than in the colon. The categorical meta-analysis

indicated that heavy (C2 drinks/day) beer drinking was

related to increased risk of CRC (SRR = 1.37, 95 % CI

1.26–1.49), while light or moderate beer drinking was not.

The dose–response analysis demonstrated that an increase

of one drink per day in beer consumption was related to an

increased risk of CRC (SRR = 1.13, 95 % CI, 1.06–1.21).

There was evidence of a potential nonlinear association

between beer intake and CRC incidence (p = 0.002 for

nonlinearity).

Conclusions The results from this meta-analysis suggest

that heavy (C2 drinks/day) beer drinking may be associated

with increased CRC risk. More researches with improved

control of confounding and actual measurement of beer

consumption are needed to confirm these findings.

Keywords Beer consumption � Colorectal cancer �
Dose–response analysis � Relative risk

Introduction

Alcohol drinking has been identified as an important risk

factor for several cancers, including colorectal cancer

(CRC) [1], which ranks the fourth most commonly diag-

nosed cancer and the second most common cause of cancer

death in North America [2]. Great investment has been

made to gain new insight into effects of environmental and

genetic factors on the development of CRC [3, 4]. Several

meta-analyses and reports from the Working Group of

World Cancer Research Fund (WCRF) systematic lit-

erature review continuous update project (CUP) [5, 6] have

supported a positive risk association between alcohol

consumption and CRC.

Consumption of beer is one of the most common types

of alcoholic beverage in the world, and mixed results have

been reported for the association of CRC risk in many

studies [7–27]. Some observational studies have reported

an increase in CRC risk of those who drank more beer [7,

10, 13, 25, 27], while a non-significantly risk association

was observed in most of cohort studies [8, 12, 15, 21, 22].

The report from the CUP showed a summary relative risk

(RR) for an increase in beer consumption per one drink/day

of 1.11 (95 % CI, 1.03–1.21) for CRC incidence, 1.05

(95 % CI, 0.94–1.17) for colon cancer and 1.21 (95 % CI,
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1.04–1.42) for rectal cancer. However, this report was

based on only four cohort studies [20, 21, 28, 29].

Therefore, to better characterize this issue, we con-

ducted a comprehensive meta-analysis of observational

studies by using our own methods and criteria. We also

examined the shape of the dose–response relationship (i.e.,

whether there are any threshold effects) by conducting

nonlinear dose–response analyses. A categorical quantifi-

cation review of the association for light, moderate, and

heavy beer consumption and incidence of CRC was also

conducted.

Methods

Data sources and searches

Two independent investigators (Z. C. and Z. M.) identified

publications using PubMed and EMBASE from the be-

ginning of indexing for each database until 30 June 2014.

We searched the relevant studies using the following text

words and/or medical subject heading (MeSH) terms:

‘‘alcohol OR ethanol OR vodka OR alcoholic beverages

OR beer,’’ ‘‘colorectal OR colon OR rectum OR large

bowel,’’ ‘‘cancer OR carcinoma,’’ AND ‘‘case–control OR

cohort.’’ To identify additional studies, we performed hand

searches in the reference lists of the identified articles.

Only articles written in English were included.

Study selection

We independently evaluated all of the studies retrieved

according to the pre-specified selection criteria. To be in-

cluded, the study had to meet the following criteria: (1)

published as original articles using a case–control or cohort

design; (2) reported RR estimates and corresponding 95 %

CI for consumption of beer and CRC incidence at least

adjusted or matched for age. If results based on the same

study population were reported in more than one study, we

included the one with the largest number of cases. Two

cohort studies [28, 29] included in the CUP were updated

by the larger studies [19, 21]. We also excluded studies

using CRC mortality as outcome of interest.

Data extraction and quality assessment

We extracted the following information from each included

study: publication year, the first author’s last name, country

of origin, study design, number of cases, sex, number of

controls and participants, method of epidemiologic data

collection, source of controls, duration of follow-up in co-

hort studies, and matching or covariates adjusted for in the

analysis. For studies that reported several multivariable-

adjusted risk estimates, we extracted the ones that reflected

the greatest degree of control for potential confounders. In

case of studies that reported risk estimations separately for

men and women, and for cancer subsites, we treated them as

if they were from different studies. To assess the study

quality, two of us (Z. C. and Z. M.) adopted the Newcastle–

Ottawa quality assessment scale (NOS) [30]. The NOS uses

three parameters of quality for case–control or cohort

studies: selection (n = 4 stars), comparability (n = 2 stars),

and exposure/outcome assessment (n = 3 stars). Thus, the

total score was nine stars, and a study with seven or more

stars was defined as a high-quality study.

Statistical methods

Given the fact that different studies used different ways to

describe the consumption level, the following formularies

were used for the conversion: A drink of beer was defined

as a 12-ounce serving or 330 ml per bottle, or contained

13 g of ethanol. We categorized beer consumption into

any, light (\1 drink/day), moderate (1–2 drinks/day), and

heavy intake (C2 drinks/day) based on accepted definitions

from dietary guidelines for Americans (2005) [18, 31].

When more than one study category fell in the range

considered for light, moderate, or heavy beer drinking, we

combined the corresponding risk estimates using the

method according to a fixed effect model. Nondrinkers or

occasional alcohol drinkers were the reference category.

All statistical analyses were performed using STATA,

version 11.0 (College Station, TX, USA) and R-package

statistical software (version 2.11.0 beta). All the tests were

2-tailed; tests of significance were evaluated at the p\0.05

levels. We used the method of a random effects model to

calculate summary relative risks (SRRs) and 95 % CIs of

CRA, which considered both within- and between-study

variations [32].

In assessing heterogeneity among studies, we used the

Cochran Q and I2 statistics [33]. I2 assess the percentage of

variability in the effect estimates that is due to heterogeneity

rather than chance, and a value[50 % is considered a mea-

sure of severe heterogeneity. Stratified analyses were per-

formed according to study design (case–control vs. cohort),

sex, geographic locations (Asia, the USA and Europe), cancer

subsites, method of epidemiologic data collection, contrast

(abstainer and non-beer drinkers), type of FFQ, and study

quality score. Confounders were defined as total alcohol

consumption, tobacco smoking, body mass index (BMI),

physical activity, and dietary energy intake, all of which have

been reported to be associated with the risk of CRC. We also

conducted sensitivity analysis to estimate the influence of

each individual study on the summary results by repeating the

meta-analysis after omitting one study at a time.
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Dose–response relationships were expressed per incre-

ment of intake of one drink per day for beer and risk of

CRC using generalized least-squares trend estimation

(GLST) analysis, which requires three or more levels of

intake categories. [34, 35] Means or medians of the intake

categories were used when reported in the articles; if not

reported, midpoints were assigned to the relative risk of the

corresponding category. Zero consumption was used as

boundary when the lowest category was open-ended. If the

highest category was open-ended, it was assumed that the

open-ended interval length had the same length as the ad-

jacent interval.

A potential nonlinear dose–response relationship was

checked by fractional polynomial models [36]. The best-

fitting second-order fractional polynomial regression model

was defined as the one with the lowest deviance. A likeli-

hood ratio test was used to assess the difference between the

nonlinear and linear models to test for nonlinearity [36].

Several methods were used to evaluate the publication

bias. Visual inspection of asymmetry in funnel plots was

performed. We also conducted formal testing using the

Begg’s adjusted rank correlation and Egger’s weighted

regression test [37].

Results

Study characteristics

Figure 1 showed the selection process for the studies involved

in this meta-analysis. The search strategy yielded 1464 cita-

tions. After excluding the duplicates, 1049 titles and abstracts

were screened. Ninety-five of these were considered of po-

tential value and the full text was retrieved for detailed eval-

uation. Seventy-eight of these 95 articles were excluded from

the meta-analysis due to various reasons. By hand-search of

reference lists, additional four articles were included. Thus, a

total of 12 independent case–control studies and nine cohort

studies concerning CRC incidence and intakes of beer were

identified. As shown in Tables 1, 2, a total of 10,736 cases of

CRC were used, and four studies were from Asia, eight studies

from the USA, eight studies from Europe, and one study from

Australia. As shown in supplementary Table 1, the quality

scores ranged from five to nine. The majority of included

studies (15/21) were of high quality (NOS score C7).

Any beer drinkers versus nondrinkers

Overall, summary RR of any beer drinkers with respect to

non-alcohol drinkers or non-beer drinkers was 1.20 (95 %

CI, 1.06–1.37), with evidence of significant heterogeneity

(Q = 97.46, pheterogeneity\0.001, I2 = 73.3 %; Fig. 2). We

observed no evidence of publication bias according to the

Egger’ test (p = 0.75) and Begg’s test (p = 0.72; Fig. 3).

As shown in supplementary Fig. 1A–C, the categorical

SRRs for comparison with non-/occasional drinkers were

as follows: light drinkers, 1.03 (95 % CI, 0.95–1.11);

moderate drinkers, 1.09 (95 % CI, 0.91–1.31); heavy

drinkers, 1.37 (95 % CI, 1.26–1.49). There was no evi-

dence of publication bias for light, moderate, and heavy

drinkers (supplementary Fig. 2A–C).

When stratifying based on study design, we found an

increased risk of CRC in both case–control (SRR = 1.29,

95 % CI, 1.00–1.66) and cohort studies (SRR = 1.08,

95 % CI, 1.02–1.15). In stratified analysis by sex, the SRR

estimated for CRC incidence was 1.15 (95 % CI,

0.66–2.03) in males and 0.96 (95 % CI, 0.69–1.33) in fe-

males. When stratified analysis for site of cancer, summary

RR estimates were significant for both colon cancer

(SRR = 1.05, 95 % CI, 1.00–1.14) and rectal cancer

(SRR = 1.30, 95 % CI 1.10–1.55), with significant

heterogeneity (p = 0.03). We found an elevated risk as-

sociations between beer consumption and CRC risk for

studies conducted in Europe (SRR = 1.34, 95 % CI,

1.09–1.66), but not in the US (SRR = 1.10, 95 % CI,

0.95–1.26) and Asia (SRR = 0.87, 95 % CI, 0.62–1.22).

Studies with low quality (NOS \ 7) showed a stronger risk

relationship than studies with high quality did (p for dif-

ference = 0.04), although both risk estimates were sig-

nificant. Furthermore, both the methods of data collection

and type of FFQ did not significantly alter this risk relation.

We then conducted subgroup analyses by adjustment for

confounders of total alcohol consumption, tobacco smok-

ing, BMI, physical activity, and dietary energy intake. The

SRR estimated for CRC incidence were positive in all

strata, except when the summary estimates were not ad-

justed by smoking status (Table 3).

We conducted a meta-regression analysis to investigate

the impact of the above study characteristics on the risk

relations. We found that both study quality score

(p = 0.04) and study locations (p = 0.03) were statisti-

cally significant factors for the association between beer

intake and CRC incidence. We found that the study from

Zhivotovskiy et al. [27] contributed to most of the

heterogeneity among studies, and the SRR was decreased

with moderate heterogeneity when this study was excluded

(SRR = 1.12, 95 % CI 1.02–1.23, p = 0.005,

I2 = 46.7 %). For categorical analysis of moderate drin-

kers, we found the study from Kune et al. [25] contributed

to most of the heterogeneity among studies.

Dose–response analysis

Two studies [17, 20] presented RR of CRC for continuous

increase in beer consumption (per one drink/d), and the

other eight studies [7, 9, 15, 16, 19, 21, 24, 25] presented

Cancer Causes Control (2015) 26:549–560 551
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Fig. 1 Flow diagram of

systematic literature search on

beer consumption and the risk

of colorectal cancer

NOTE: Weights are from random effects analysis
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Fig. 2 Pooled risk estimates for colorectal cancer incidence for any beer drinkers versus non-/occasional drinkers according to study design
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data for more than three categorized exposure levels. Meta-

analysis of these ten studies showed that an increased in-

take of one drink of beer per day was associated with 13 %

excess risk of CRC (SRR = 1.13, 95 % CI, 1.06–1.21),

with evidence of significant heterogeneity (pheterogeneity =

0.002, I2 = 62.0 %). Stratified analysis by study design

showed a similar risk association (case–control: SRR =

1.17, 95 % CI, 1.01–1.36; Cohort: SRR = 1.13, 95 % CI,

1.03–1.16; Fig. 4a). There was evidence of a potential

nonlinear association between beer intake and CRC risk

(p = 0.002 for nonlinearity; Fig. 4b). The relationship

between beer intake and CRA risk was ln (RR) =

0.0931 * dose^2 ? 0.0440 * dose.

Discussion

To our knowledge, this is the first comprehensive meta-

analysis of specific type of alcoholic beverage (beer) intake

and CRC risk. Results from this meta-analysis found that

any beer drinkers were associated with 20 % increased risk

of CRC, compared with nondrinkers or occasional alcohol

drinkers, which is stronger for rectal cancer than that for

colon cancer. The dose–response analysis found 13 % in-

creased risk of CRC for per one drink/day increased intake

of beer, and we found evidence of a nonlinear association

between beer consumption and CRC incidence. Further-

more, the categorical meta-analysis indicated that light or

moderate beer drinking was not related to increased risk;

however, heavy (C2 drinks/day) beer drinkers have an

increased risk of CRC development.

The previous meta-analysis from Fedirko et al. [5]

presented a stronger CRC risk association with any/light

alcohol drinking in the rectum than that in the colon,

although it was not made for moderate/heavy alcohol

drinking. Within the Netherlands Cohort Study [21], which

presented data on beer consumption and CRC subsites,

authors found increasing risks advancing from the proximal

colon to the rectum, suggesting a subsite-specific effect. In

line with the meta-analysis and the cohort study, results

from our analyses also indicated a stronger cancer risk of

any beer drinker in the rectum than in the colon. The

reasons for this disparity in site association remain not

clear. It is assumed that differences in anatomic, embry-

ologic, and physiologic evidence between colon and rec-

tum have indicated that they may have partly different

etiologic pathways and should probably be considered as

two separate entities [38].

Furthermore, the categorical meta-analysis indicated

that light or moderate beer drinking was not related to

increased CRC risk; however, heavy beer drinking had

*50 % increased risk. These results may be accounted by

the presence of a nonlinear dose–response relation, i.e.,

consumption of beer at\2 drinks per day is not associated

with CRC incidence, whereas above this consumption

level, the risk of CRC would become significant and

evidently stronger. We should note that association does

not prove cause and effect, but the presence of a dose–

response relation is important. The risks of excess beer

drinking should always be highlighted, and heavy beer

drinkers should be pushed to cut down, or even quit, their

beer consumption.

Meta-analyses of the observational studies have sup-

ported the positive relationship between alcohol con-

sumption and CRC risk varied according to sex, and

indicated that the CRC-moderate alcohol drinking asso-

ciation is stronger among men than among women [5]. The

suggested mechanism for this sex difference in alcohol–

CRC association may be related to the differences in al-

cohol metabolism by gender [39]. Epidemiological studies

have reported that women appear to become more sus-

ceptible to carcinogenesis than men after drinking

equivalent amounts of alcohol [40]. Our data, however,

showed similar results between beer consumption and sex,

consistent with the large meta-analyses, the Pooling Project

[41] and the EPIC study [29]. Reasons for the disparity in

the association of gender and cancer are not clear. How-

ever, it may be inferred that use of different statistical

methods and the presence of a nonlinear association may

partially account for this discrepancy. In addition, we

should be cautious that these associations were only due to

chance, given that only three or four studies were included,

resulting in the probability of the presence of type I error.

Stratified analysis according to study design showed a

somewhat stronger risk of CRC in case–control studies

compared with cohort studies (SRR: 1.30 vs. 1.08). Among

the 21 studies included in this meta-analysis, 12 studies used

a case–control design, which was more susceptible to recall

Fig. 3 Funnel plot of studies evaluating the association between any

beer drinkers versus non-/occasional drinkers and colorectal cancer

risk, according to the Begg’s adjusted rank correlation test
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and selection biases, especially dietary recall bias, than a

cohort design. In case–control studies, exposure information

was available after the cancer diagnosis, thus, may be subject

to recall bias and inaccurate measurements of beer intake. In

cohort studies, alcohol consumption was assessed only once

at baseline and based on ‘‘self-reported’’ in most studies.

However, results of the EPIC cohort showed that associations

between average lifetime alcohol intake and CRC risk were

similar to those between baseline consumption and CRC risk

[19]. Furthermore, our analyses observed an enhanced risk

association between beer consumption and cancer incidence

in both case–control and cohort studies, which may

strengthen this positive association.

The suggested mechanisms for the potential carcino-

genic effect of beer consumption included: (1) the gen-

eration of common metabolite acetaldehyde, which has

Table 3 Stratified meta-analyses of intake of beer and colorectal cancer incidence

Characteristic Studies, n SRR (95 % CI) Q p for heterogeneity I2 (%) p for heterogeneity

Study design

Cohort 7 1.08 (1.02–1.15) 8.96 0.54 0 0.47

Case–control 12 1.29 (1.00–1.65) 86.35 \0.001 82.6

Population-based 8 1.11 (0.90–1.38) 28.32 0.002 64.7 0.19

Hospital-based 4 1.69 (0.94–3.03) 46.12 \0.001 87.0

Sex

Male 3 1.15 (0.66–2.03) 11.80 0.008 74.6 0.59

Female 4 0.96 (0.69–1.33) 9.91 0.13 39.4

Locations*

USA 7 1.10 (0.95–1.26) 14.3 0.16 30.1 0.03

Europe 8 1.34 (1.09–1.66) 72.2 \0.001 83.4

Asia 3 0.87 (0.62–1.22) 1.39 0.71 0

Validated FFQ

Yes 11 1.08 (0.97–1.20) 27.48 0.05 38.1 0.26

No 8 1.40 (1.01–1.94) 63.27 \0.001 84.2

Data collection

Self-administered 8 1.30 (1.00–1.68) 17.38 0.10 36.7 0.52

Interview 11 1.12 (1.02–1.24) 80.45 \0.001 80.1

Study quality score

NOS \ 7 6 1.70 (1.00–2.89) 45.45 \0.001 86.8 0.04

NOS C 7 13 1.08 (1.00–1.17) 30.27 0.08 31.7

Site of adenoma

Rectum 9 1.30 (1.10–1.55) 19.83 0.02 54.6 0.03

Colon 7 1.05 (0.98–1.14) 3.68 0.89 0

Proximal 2 1.00 (0.85–1.18) 0 0.95 0 0.87

Distal 2 1.05 (0.90–1.22) 0 0.97 0

Adjustments

Total alcohol consumption, yes 6 1.22 (1.01–1.46) 20.26 0.002 70.4 0.71

No 15 1.19 (1.00–1.43) 77.5 \0.001 72.9

Physical activity, yes 4 1.08 (1.01–1.15) 4.74 0.58 0 0.44

No 15 1.28 (1.05–1.58) 91.74 \0.001 77.1

Smoking, yes 14 1.29 (1.10–1.51) 89.58 \0.001 79.9 0.22

No 5 1.07 (0.93–1.24) 8.62 0.47 0

Energy intake, yes 6 1.12 (1.00–1.27) 12.47 0.09 43.8 0.87

No 13 1.21 (1.00–1.48) 85.31 \0.001 76.6

BMI, yes 10 1.21 (1.01–1.45) 76.19 \0.001 79.9 0.93

No 9 1.21 (1.03–1.42) 20.57 0.15 27.1

NOS Newcastle-Ottawa quality assessment Scale, BMI body mass index

* one study [25] from Australia was not included
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been found to increase cellular proliferation rate and to

cause cellular injury and gene mutations [42], biomarkers

of cancer risk, in the rectal mucosa. (2) The interrupted

metabolic of folate [43], and thus leading to folate defi-

ciency in the colon and rectum, which may increase risk of

CRC via alteration in DNA integrity and stability; (3) The

enhanced induction of cytochrome p450 activity, which

may activate other procarcinogens [44, 45]. In addition to

ethanol, the presence of carcinogenic compounds in beer

[46], such as nitrosamines, polycyclic aromatic hydrocar-

bons (PAH), and arsenic pesticide residues, may also

contribute to the increased cancer risk.

NOTE: Weights are from random effects analysis

.
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Fig. 4 Dose-response meta-analyses of beer intake and the risk of colorectal cancer. a Analyses according to linear dose-response (in one drink

per day of beer consumption); b analyses according to nonlinear dose-response analysis (best-fitting dose–response association)
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The advantages of the current study include as follows:

(1) The majority of the included studies evaluated multiple

confounders including diet factors, physical activity, BMI,

and smoking. (2) The observed significant dose–response

relation between beer intake and risk of CRC further

strengthened this association. Our findings also indicate

there are threshold effects of beer consumption on CRC

incidence.

Our meta-analysis has some limitations. First, our find-

ings were likely to be influenced by imprecise assessments

of beer intake, which could have led to a tendency for RR

to be biased toward the null hypothesis. Thus, the actual

risk associations between beer consumption and CRC in-

cidence may be stronger than our results. In addition, non-

validated questionnaire and self-administered data collec-

tion were used for dietary assessment in several studies,

although subgroup analyses by methods of data collection

and type of FFQ did not found a significant change in the

association between beer intake and CRC risk.

Second, residual confounders are always of concern in

observational studies. It is hard to elaborate the independent

effect of beer on CRC risk given people always drink other

alcoholic beverages together. However, combining the six

studies [10, 13, 15, 21, 23, 25], which were adjusted by total

alcohol consumption, showed a similar SRR with that from

studies not controlling for this variable. These results indi-

cated an effect of beer consumption on CRC, independent of

alcohol use. However, it is important to note that the number

of studies adjusted by alcohol use was small. More researches

controlling for total alcohol consumption are needed.

Alcohol abuse may be associated with behaviors that

predispose to colorectal neoplasm, such as tobacco smok-

ing, low physical activity, obesity, dietary, and high-energy

and high-fat intake [47–49]. However, restricting the meta-

analysis to studies which were controlled for these poten-

tial confounders, the positive association was not sig-

nificantly altered. Furthermore, beer drinking may result in

folate deficiency in the colon and rectum, which may in-

crease risk of colorectal neoplasms; however, we did not

examine whether this association was changed by folate

status, because only one study was adjusted by this variable

[13]. Although most included studies were adjusted for a

wide range of potential confounders for CRC, we still

could not exclude the possibility that other unmeasured or

inadequately measured factors have confounded the true

association.

Third, high heterogeneity was observed for case–control

analysis and overall analysis. Based on sensitivity analysis,

we found that a study from Russia [27], which observed

significantly stronger risk estimation for any beer drinkers

(RR = 9.24, 95 % CI 5.14–16.61), contributed to most of

the heterogeneity among studies and the higher risk asso-

ciation. When this study was excluded, the summary RR

was decreased, not significant for case–control studies,

with moderate heterogeneity (I2 = 46.7 %). Likewise, this

study also contributed to the stronger risk association

among European populations with regard to Asian and

American populations. Furthermore, they may be ascribed

to different types of beer available, different consumption

patterns of alcoholic beverages between Russia and the

other regions and the different screening guidelines among

the different countries. In Russia, the alcohol-attributable

fraction of all-cause mortality was estimated to be over

50 % in the 15–54 year old, particularly for men, exceed-

ing the attributable fractions of other countries in Europe

and elsewhere [50, 51].

Forth, whether quitting beer drinking would reduce risk of

CRC would be interesting and informative, which would lend

stronger support to a causal role of beer consumption in col-

orectal carcinogenesis. However, to the best of our knowledge,

few reports have examined the effect of stopping alcohol use,

especially specific type of alcohol beverages, on CRC risk. One

previous case–control study from China observed a progressive

reduction in CRC risks with increasing duration of alcohol

abstention in a dose-responsive manner [52]. Moreover, the

risk reduction was independent of the frequency and the

amount of alcohol consumed [52]. Although the other study

from Italy found no association between CRC risk and drinking

cessation, it failed to demonstrate any relationship between

alcohol drinking and CRC risk [53].

Finally, the possibility of publication bias is inevitable,

because studies with null results and with insufficient in-

formation to estimate an adjusted RR tend to be unpub-

lished. However, the results obtained from funnel plot

analysis and formal statistical tests did not provide evi-

dence for such bias in any, light, moderate, and heavy beer

drinking analysis.

Our results suggest that heavy beer drinking may have

an adverse effect on cancer incidence in the colorectum,

especially in the rectum. These findings have important

implications for countries where beer is consumed heavily.

More researches with improved control of confounding and

actual measurement of beer consumption are needed to

confirm these findings.
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