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Abstract
Objective In the EU, which has the highest drinking levels worldwide, cancer is the primary cause of alcohol-
attributable deaths. Existing studies show gaps in public knowledge, but there is lack of systematic appraisal. The 
report presents original data from a cross-sectional survey conducted within the framework of an online experimental 
study in 14 European countries, which among other things assessed baseline knowledge of the alcohol-NCD link, 
particularly cancer.

Methods Online questionnaire among adults who consume alcohol conducted in 14 countries in 2022–2023 using 
different recruitment strategies and applying population weights for the final sample. Baseline assessments measured 
participants’ knowledge of alcohol-attributable health issues (with a specific focus on cancer).

Results Baseline knowledge assessment showed that 90% indicated a causal role of alcohol for liver disease, 68% for 
heart diseases, and only 53% for cancer. Knowledge of specific alcohol-attributable cancer types was lower, with 39% 
aware of the link between alcohol use and colon cancer, 28% regarding oral cancer, and only 15% regarding female 
breast cancer. Knowledge levels varied across different countries and population groups.

Conclusion Most Europeans do not know which cancers can be caused by alcohol use and knowledge is low 
specifically for female breast cancer. More awareness raising and prevention efforts are needed, such as the 
placement of cancer-specific health warnings on alcohol container labels.
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Introduction
Noncommunicable diseases (NCDs) remain the largest 
health burden of our time, killing 41  million annually, 
equivalent to 74% of all deaths globally [1]. Cardiovas-
cular diseases and cancers account for most of the total 
deaths, with a share of 44% and 23%, respectively. Alco-
hol use is a major risk factor for NCDs and is a cause 
for more than 200 diseases and injuries in the Interna-
tional Classification of Diseases [2]. Globally, two-thirds 
of alcohol-attributable deaths are NCD deaths, and this 
proportion is even higher in the European Union (EU), 
where alcohol consumption is the highest globally and 
where 75% of all alcohol-attributable deaths are due to 
NCDs, with cancer (29%) being the leading cause [3, 
4]. Although “ethanol in alcoholic beverages” has been 
classified as a group 1 carcinogen by the International 
Agency for Research on Cancer over three decades ago, 
this knowledge has still not entered broad public aware-
ness in most countries [5].

The present short report summarizes original data on 
knowledge of the link between alcohol consumption and 
various health harms, including cancer, from a large-scale 
European study. Data were gathered during a baseline 
assessment module of a larger online experiment, which 
assessed the impact of different health messages on labels 
of alcoholic beverages in 14 European countries.

Main text
Methods
The study has been conducted as part of a broader proj-
ect, which focuses on the development of evidence to 
support the implementation of effective health warnings 
on labels of alcoholic beverages in the EU [6]. The study 
involved an online survey conducted in 14 countries with 
diverse drinking patterns: Austria, Belgium, Estonia, 
France, Germany, Ireland, Latvia, Lithuania, Netherlands, 
Norway, Portugal, Slovenia, Spain, and Sweden. The sur-
vey was developed in English and underwent a pre-test-
ing phase involving close professional networks of the 
core team to assess the survey’s comprehensiveness and 
correct execution, and of the different experimental com-
ponents of the label designs (see Annex for the English 
version). After completion of pre-testing, the survey was 
translated into 12 different languages, with each transla-
tion independently checked by a second native speaker, 
and any discrepancies were discussed by the team. A pre-
test was separately conducted for each language version 
as well, and any identified issues with language or display 
of the different labels were addressed. Data was collected 
through two waves in 2022–2023, using different recruit-
ment strategies, namely distribution of the survey link 
through national agencies and non-governmental orga-
nizations, complemented by sponsored Facebook adver-
tising. Post-stratification weighting for age, gender and 

education attainment was applied using EUROSTAT dis-
tributions so the resulting weighted distribution was rep-
resentative of the population structure of each country 
[7]. Inclusion criteria for participation were 18 + years of 
age (except in Lithuania where the minimum legal drink-
ing age is 20+) and having consumed alcohol in last 12 
months.

As part of baseline assessment, participants’ knowledge 
of alcohol-attributable health harms was measured. The 
knowledge assessment was based on previous studies [8, 
9] and included identifying conditions associated with 
alcohol use, such as cancer, heart disease, liver disease, 
and respiratory disease. Participants could also select 
answers such as “don’t know” or “none.” If they selected 
cancer, they were asked to specify the cancer type caused 
by alcohol consumption from a list which included 
female breast cancer, oral cancer, colon, and liver cancers, 
as well skin cancer as a control condition with no proven 
link to alcohol use.

More details on the design, sampling, and data process-
ing strategies can be found in the published research pro-
tocol and a specific methods paper [6, 10].

The proportion of respondents which identified each 
condition associated with alcohol use was analysed for 
the total sample, by country, gender, age, and education 
level, and significant differences assessed through Chi-
squared tests. In addition, multivariate logistic regres-
sions were fitted to each of the outcomes to assess the 
multivariate effect of the demographic variables, as well 
as to test interaction effects between them. Significant 
interaction effects were found between gender and age 
for all outcomes, as well as between age and education 
for most outcomes. Since all the interactions detected 
included the variable age group, we decided to stratify 
the analysis by this variable. Thus, the multivariate effect 
of gender and education was estimated through adjusted 
odds ratios (OR) and the respective 95% confidence 
intervals (95%CI), stratified by age group (Table A3, sup-
plementary material).

Results
The final sample size comprised N = 19,601 participants, 
and included only responses from participants who met 
the outlined inclusion criteria, i.e. who were at least 18 
years old (or 20 in the case of Lithuania) and who have 
consumed alcoholic beverages in the past 12 months. 
After weighting, the marginal distributions of age, gender, 
and education matched the nations’ actual distributions 
for most countries, and the average absolute difference 
from EUROSTAT data was 2.2% (see Annex Table A1 and 
A2 for the reported results in the unweighted sample).

Table  1 presents the main results of the pre-inter-
vention knowledge assessment in the total sample and 
in country sub-samples, highlighting that while most 
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participants (90%) have correctly associated liver disease 
with alcohol use, this proportion was considerably lower 
for heart disease (68%), where only half selected cancer 
(53%). Among those who selected cancer, and conse-
quently were presented with a list of different types of 
cancers, the most-selected type of cancer was liver, fol-
lowed by colon and oral cancers, while a smaller pro-
portion selected female breast cancer. When calculating 
the response rates as percentages of all respondents to 
highlight overall knowledge levels of the specific can-
cers caused by alcohol use, the data highlight that half 
of all respondents (50%) were able to correctly name 
liver cancer as a condition associated with alcohol use, 
39% identified colon, 28% selected oral cancers, and only 
15% associated alcohol use with female breast cancer. 
Interestingly, 6% indicated skin cancer as being asso-
ciated with alcohol use. There was also large variation 
in the responses between countries. Less pronounced 
cross-country differences were observed in knowledge 
levels related to liver disease, varying from 96% (Aus-
tria) and 81% (Portugal). Knowledge regarding alcohol 
use and other alcohol-attributable diseases varied even 
more widely, between 82% (France) and 50% (Portugal), 
with the largest difference in cancer knowledge observed 
between France (72%) and Latvia (26%).

Overall, women had higher knowledge in relation to all 
conditions than men, with the largest difference observed 
for breast cancer (21% vs. 10%, respectively). Also 
younger, and better educated participants demonstrated 
higher knowledge of the various alcohol-attributable con-
ditions (Table  2). However, results show that age modi-
fies the magnitude of differences in knowledge between 
genders and education levels, despite never inverting 
the signal (see Annex Table A3 for the adjusted logistic 
regression results). For example, among young adults 
between 18 and 34, when compared to men, women had 
1.15 (95%CI: 1.03, 1.27) times higher odds of selecting 
cancer as a condition for which risk increases with alco-
hol consumption. Also, the difference between men and 
women increased with age, with women over 55 years old 
having odds of selecting cancer as a condition for which 
risk increases with alcohol consumption of 1.46 (95%CI: 
1.32, 1.62) times higher than men.

Limitations
The study has certain limitations. Firstly, the study was 
conducted in only 14 countries and should therefore be 
considered as only a first attempt to systematically assess 
the knowledge of the link between alcohol use and can-
cer using the same survey across Europe. Although the 
included countries generally represent the various drink-
ing patterns commonly found in Europe as well as in the 
different sub-regions, the study does not claim represen-
tativeness and was not conceptualized as a representative Ta
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survey. Representativeness would involve probabilistic 
sampling methods with an inclusive sampling framework 
and no response biases. However, this does not seem 
possible in the field of alcohol research since the exist-
ing population-level surveys—which are typically house-
hold surveys—systematically under-report alcohol intake 
when compared to country sale statistics. This is due 
to the usual biases of self-report as well as a systematic 
exclusion of the heaviest drinkers in the sampling frames, 
including people who reside in treatment facilities, jails, 
or prisons, or who are experiencing homelessness [11]. 
Moreover, the sampling strategy included current drink-
ers only (i.e., people who have consumed alcohol in the 
past 12 months), and abstainers may differ in sociodemo-
graphic characteristics as well as in their alcohol-related 
knowledge. Therefore, the results on knowledge pre-
sented here should be interpreted with care, especially 
when compared to the reported-knowledge percentages 
in the mentioned reviews, which were more diverse in 
their sampling frames [5].

Conclusions
This online survey assessed knowledge of alcohol-attrib-
utable conditions and cancer types across 14 EU coun-
tries and different sociodemographic groups for almost 
20,000 participants, who were all current drinkers. Par-
ticipants were well informed about the link between alco-
hol use and liver disease but lacked knowledge about the 
link between alcohol use and other NCDs, including liver 
cancer. Over 40% of participants did not recognize can-
cer as an alcohol-attributable condition, with significant 
variations seen between countries and population sub-
groups. There might be various reasons for the observed 

stark differences in knowledge of alcohol-attributable 
diseases across European countries, ranging from differ-
ences in health education systems, presence or absence 
of public health campaigns related to alcohol use’s harms, 
media influence, social and cultural norms, as well as 
regulatory policies (for example, the level to which alco-
hol marketing is restricted in one country). The present 
results may therefore be used by countries to inform their 
public health or educational campaigns.

The findings also clearly highlight that knowledge sur-
rounding alcohol use and specific cancers, particularly 
female breast cancer, was low, which reflects the findings 
of the recent review on existing studies [5]. Some par-
ticipants mistakenly believed skin cancer to be alcohol-
attributable, which suggests that there is a substantial 
proportion of individuals who might not have the rel-
evant knowledge but simply follow the belief that “every-
thing causes cancer” [12] and also indicates that the other 
knowledge percentages are likely to be overestimated.

Given the current scenario, in which the public and the 
alcohol consumers themselves are unaware of the causal 
relationship between alcohol and cancer, wider distribu-
tion and greater communication of this information is 
required, as well as information on how to mitigate the 
risk. Cancer-specific health warnings are already stan-
dard practice for tobacco products and should be con-
sidered for alcoholic beverages as well [13]. Additionally, 
public policy should encourage and support health pro-
fessionals in discussing alcohol consumption with their 
patients, educating them about the various health risks, 
including cancer, and in assisting in behavioural changes 
[14]. Finally, population-wide strategies to reduce alco-
hol per capita consumption in European populations as 

Table 2 Proportion of respondents selecting the condition where alcohol consumption increases the risk of, by gender, age, and 
education, using weighted dataa

All countries, N = 19,601 Gender Age Education
Women Men p-valueb 18–34 35–54 55+ p-valueb Secondary or less Tertiary p-valueb

N 9,583 10,018 5,753 7,975 5,873 12,163 7,438
Cancer 57% 49% < 0.001 56% 53% 49% < 0.001 47% 62% < 0.001
Heart disease 71% 64% < 0.001 74% 68% 61% < 0.001 64% 73% < 0.001
Liver disease 93% 86% < 0.001 89% 91% 89% < 0.001 88% 93% < 0.001
Respiratory disease 12% 11% < 0.001 15% 11% 9% < 0.001 10% 13% < 0.001
Don’t know 4% 7% < 0.001 6% 5% 6% 0.001 6% 3% < 0.001
None 1% 3% < 0.001 1% 1% 3% < 0.001 2% 1% 0.098
Female breast cancer* 21% 10% < 0.001 15% 16% 14% 0.004 10% 23% < 0.001
Liver cancer* 54% 46% < 0.001 53% 50% 47% < 0.001 45% 59% < 0.001
Colon cancer* 42% 35% < 0.001 38% 41% 36% < 0.001 33% 48% < 0.001
Oral cancer* 31% 25% < 0.001 30% 29% 24% < 0.001 23% 36% < 0.001
Skin cancer* 7% 5% 0.001 10% 5% 3% < 0.001 5% 8% < 0.001
Don’t know* 1% 2% 0.009 2% 2% 1% 0.040 2% 2% 0.598
None* 0% 0% 0.084 0% 0% 0% 0.013 0% 0% 0.178
* Only respondents selecting “cancer’ were asked to respond to the question about specific cancers, percentage represents proportion of all respondents
a Weighted by age, gender, and education on country level based on the population distribution of EUROSTAT
b Chi-squared test for differences in proportions was conducted to assess statistical significance. P-values below 0.05 are considered statistically significant
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a whole are needed, such as higher taxation of alcohol, 
for example [15]. Research suggests that individuals with 
increased knowledge of the causal link between alcohol 
consumption and cancer risk are more likely to support 
stricter alcohol regulations, including measures such as 
restrictions on sale hours or advertising [16]. Therefore, 
the findings indicate the importance of improving knowl-
edge of the alcohol-cancer link as an integral part of 
broader prevention efforts in Europe.
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