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Abstract

Introduction: This study investigates the preva-
lence of alcohol cancer awareness and examines 
the  impact of  drinking and sociodemographic 
variables on alcohol-attributable cancer aware-
ness among the adult population in Poland.
Material and methods: The  representative 
sample consists of  2000 adults (aged 18-64) 
who were asked to identify whether four types 
of  cancer (breast, larynx, oesophagus, colon 
known as alcohol-attributable) can be, in their 
opinion, caused by alcohol drinking. Multiple 
logistic regression models were developed to 
identify the impact of respondents’ sociodemo-
graphic variables and alcohol use on the aware-
ness of alcohol-attributable cancer.
Results: Overall, 67% of  respondents indicated 
at least one from four alcohol-attributable cancer 
types in prompted responses. The  highest per-
centage of respondents indicated the colon can-

Streszczenie

Wprowadzenie: Celem niniejszego badania było 
poznanie stanu wiedzy dorosłej populacji Polski na 
temat nowotworów związanych z  alkoholem oraz 
ocena wpływu spożywania alkoholu i  zmiennych 
społeczno-demograficznych na stan tej wiedzy.
Materiał i metody: Reprezentatywną badaną próbę 
stanowiło 2000 dorosłych osób w  wieku 18–64 lat. 
Pytano je, czy picie alkoholu może przyczynić się do 
powstania nowotworów piersi, krtani, przełyku i je-
lita grubego. W celu określenia wpływu zmiennych 
społeczno-demograficznych badanych osób i  wiel-
kości konsumpcji alkoholu na wiedzę o alkoholowej 
genezie wymienionych nowotworów wykorzystano 
modele wieloczynnikowej regresji logistycznej.
Wyniki: Ogółem 67% respondentów wskazało co 
najmniej jeden z  czterech nowotworów, których 
powstanie można przypisać spożywaniu alkoho-
lu. Najwięcej ankietowanych wymieniło raka jelita 
grubego (57%), podczas gdy niewielu z nich – raka 
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piersi (15%). Kategoria pijącego (wg wielkości spo-
życia), płeć, wiek i dochody były istotnymi predyk-
torami postrzegania ryzyka alkoholowego pocho-
dzenia nowotworów, jednak ich wpływ różnił się 
w zależności od rodzaju nowotworu.
Omówienie: Badanie potwierdziło znaczne róż-
nice w  postrzeganiu związku między nowotwo-
rami a  alkoholem, zależne od typu nowotworu. 
Wyniki sugerują, że więcej niż połowa dorosłych 
mieszkańców Polski zdaje sobie sprawę, iż alko-
hol może wpływać na powstawanie nowotworów 
układu oddechowego i  pokarmowego, podczas 
gdy świadomość wpływu alkoholu na ryzyko roz-
woju nowotworu piersi jest znacznie mniejsza.
Wnioski: Istnieje pilna potrzeba wdrożenia kam-
panii społecznych, których celem byłoby infor-
mowanie na temat ryzyka rozwoju nowotworów 
związanych z alkoholem, ze szczególnym uwzględ-
nieniem nowotworu piersi.
Słowa kluczowe: alkohol, nowotwory, zdrowie 
publiczne, opinia publiczna.

cer (57%). However, only minority found breast 
cancer to be alcohol attributable (15%). Drinker 
category, gender, age and incomes were a signif-
icant predictors of  alcohol origin cancer aware-
ness, however their impact differed between can-
cer types.
Discussion: This study confirmed there are con-
siderable differences in cancer awareness re-
garding different types of  alcohol-attributable 
cancer. The findings suggest that more than half 
of  the  Polish adult population is aware that al-
cohol may affect the  aerodigestive tract, while 
the awareness of alcohol impact on breast cancer 
is much lower.
Conclusions: There is a  vital need to implement 
public awareness campaigns on cancer and alcohol 
with particular attention to breast cancer.
Keywords: Alcohol, Cancer, Public health, Public 
opinion.

■ Introduction 
More than 30 years ago alcohol was classified 

as a  carcinogen by the  International Agency for 
Research on Cancer and the World Health Orga-
nization [1]. There is strong evidence to support 
a  causal association between alcohol and cancer 
of the mouth, throat, oesophagus, breast, liver and 
colon [2]. The  risk of  alcohol-attributable cancer 
is currently growing [3, 4] as, in 2016, there were 
about 80 000 alcohol-attributable cancer deaths in 
the EU [5]. The recent data shows that in the WHO 
European Region, the  most common cancer due 
to alcohol consumption is breast cancer in women 
and colorectum cancer in men [6]. 

Alcohol causes cancer in multiple ways, includ-
ing impairing DNA repair, dysregulation of  sex 
hormones and increasing absorption of  carcin-
ogens from tobacco [7]. For alcohol-attributable 
cancer, there is a dose-response relationship mean-
ing the higher the alcohol consumption, the higher 
the risk of cancer incidence [5]. Several metanaly-
ses show that alcohol consumption is a significant 
risk factor for upper and lower digestive tract can-
cer. In a  study by Pelucchi et al. [8], heavy alco-
hol consumption was significantly associated with 

a 5-fold increase in the risk of oral and pharyngeal 
cancer and oesophageal squamous cell carcinoma, 
a 2.5-fold increase for laryngeal cancer, a 50% in-
crease for colorectal and breast cancer and 30% 
for pancreatic cancer. Authors stressed that at low 
doses of  alcohol consumption (less than 1 drink 
per day) the  risk for oral and pharyngeal cancer 
also increased by about 20% and 30% for oesoph-
ageal carcinoma. Other metanalyses confirmed 
that even light and moderate drinking increases 
the  risk of  oral cavity, pharynx, oesophagus and 
breast cancer as carcinogenesis can be enhanced 
with relatively low daily doses of  ethanol [9-11]. 
A  systematic review of  15 meta-analyses proved 
the existence of a dose–response relationship be-
tween alcohol consumption and the risk of breast 
cancer even at low levels of consumption. Women 
who were light alcohol consumers made up 19% 
of  alcohol-attributable breast cancer cases and 
17.5% of breast cancer related deaths [11].

The evidence on alcohol–cancer link derives 
also from cohort and modelling studies. In a co-
hort study by Schütze et al. [12] 10% and 3% 
of the incidence of total cancer was attributable to 
alcohol consumption (former and current) among 
men and women respectively, whereas for selected  
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cancer the figures were much higher at 44% and 
25% for upper aerodigestive tract, 33% and 18% 
for liver and 17% and 4% for colorectal cancer for 
men and women respectively. The  recent mod-
elling study published in Lancet Oncology shows 
that 4.1% (more than 740 000 cases) of  all new 
cancer cases globally in 2020 were attributable to 
alcohol use. The authors noted that the highest risk 
of  alcohol-attributable cancer occurs in Eastern 
Asia (5.7%) and Eastern Europe (5.6%). Although 
the  largest burden of  alcohol-attributable can-
cer was represented by heavy alcohol use (47%), 
the incidence of cancer among moderate drinkers 
reached 14% [13]. While the proportion of specific 
alcohol-attributable cancer may not seem large at 
a first glance even a small increase can be of great 
importance considering the high prevalence of this 
kind of cancer in the population [9].

Although the link between alcohol and cancer 
has been established on the  vast amount of  sci-
entific evidence, there is still a gap in research on 
the  public awareness of  alcohol-attributable can-
cer. In a French study, 60% respondents acknowl-
edged the existence of a link between alcohol use 
and cancer. However, beliefs denying cancer risk 
from drinking were frequent among men, old-
er respondents and those with low incomes [14]. 
Studies among Australian drinkers found that 
cancer was the least recognised detrimental effect 
of  alcohol consumption [15, 16]. The  same was 
confirmed in the  studies from US, Canada and 
EU, leading to the  conclusion that the  risk from 
alcohol–cancer link might be not fully understood 
by the  general public [17]. Research also shows 
that although people can be aware of carcinogenic 
effects of  alcohol use, they have several miscon-
ceptions about the  risks associated with alcohol 
drinking, including the most common belief about 
the  beneficial effects of  wine consumption [18]. 
Some of these misconceptions can be attributed to 
the activities of alcohol producers who downplay 
or deny the existence of an association between al-
cohol drinking and cancer [19].

The gap in knowledge on public perception 
of  cancer risk associated with alcohol use is also 
a problem in Poland where cancer incidence, de-
spite some recent improvements, is still relatively 
high [20] Therefore the  objective of  the  present 
study was to examine sociodemographic and al-
cohol use variables in relation to alcohol cancer 
risk awareness in the Polish adult population. We 

sought to investigate the  perception of  the  alco-
hol–cancer link and examine the impact of socio-
demographic variables in order to improve cancer 
prevention and inform public health professionals 
and decision makers.

■ Material and methods
Study design and research sample

A questionnaire examining alcohol origin can-
cer risk perception was administered through 
face-to-face interviews (N  =  2000). We gathered 
a  nationally representative sample of  households 
in a two-stage sampling process. In the first stage, 
proportional stratified sampling was prepared on 
the basis of the national register of the territorial di-
vision of the country. The stratification was made in 
relation to the size of the population in voivodships 
and municipality size. During the second stage, ran-
dom sampling with replacement was used for sam-
pling municipalities, accounting for probabilities 
proportional to the number of municipality inhab-
itants. In the sampled households, the last birthday 
method was used to select the  respondent among 
household residents between 18 and 64 years of age. 
Among them, 50.1% were women and 25% had 
a  university degree. The  majority of  the  survey 
respondents (87%) reported alcohol drinking in 
the past 12 months. The study was conducted be-
tween August and September 2019 with an overall 
response rate of 58%. The sample sociodemograph-
ic characteristics are presented in detail in Table I. 
The Research Ethics Board of Institute of Psychiatry 
and Neurology approved the study protocol.

Measures 

Perceived cancer risk awareness was assessed 
by the question Which of  the health disorders be-
low do you think can be caused by alcohol use? Re-
spondents selected from a list of nine items cover-
ing the  following health problems: stroke, breast 
cancer, larynx cancer, oesophagus cancer, colon 
cancer, dependence, poisoning, liver cirrhosis and 
injuries. The responses to this question included: 
yes, no, and don’t know. For purposes of  the cur-
rent analysis, only the issue of alcohol-attributable 
cancer is investigated. 

Data on age, gender, education and monthly 
household income were obtained from respon-
dents during interviews. Monthly household in-
come per capita was calculated by summing up 
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the monthly net income of all members of house-
hold and then divided by the number of household 
members. Moreover, each respondent was asked 
to provide information on alcohol consump-
tion. The volume of alcohol consumption was as-
sessed using beverage-specific quantity-frequency 
(BSQF) and risky single occasion drinking (RSOD) 
method. This method is based on the aggregation 
of  average consumption of  three alcoholic bev-
erage types (spirits, wine, beer) combined with 
risky drinking occasions during past 12 months 
(drinking more than 60 grams of ethanol in a sin-
gle occasion for men and more than 40 grams for 
women). Reported annual volume of  consumed 
alcohol (BSQF) was corrected for larger quantities 
consumed on single occasions (RSOD), which al-
lowed us to estimate total alcohol consumption ef-
fectively [21]. After calculating the volume of pure 
alcohol consumed during past 12 months, respon-
dents were divided into four groups according to 

number of alcohol units (10 grams of ethanol per 
unit) consumed per week: abstainers (no alcohol 
during past 12 months), moderate drinkers (up to 
14 units of alcohol per week), risky drinkers (15-
35 units of alcohol per week for women and 15-50 
units for men) and harmful drinkers (more than 
35 units of alcohol per week for women and more 
than 50 units for men). The data set was weighted 
based on the Statistics Poland data on voivodships, 
age and gender totals.

Analysis

We performed four separate multiple logistic 
regression models to explore the impact of sociode-
mographic variables and alcohol use on the aware-
ness of  four specific alcohol-attributable cancer. 
Each of  the  investigated cancer (breast, larynx, 
oesophagus, colon) was regressed against drinker 
category, gender, age group, level of education and 
household income per capita. The awareness of al-
cohol-induced cancer was the outcome variable re-
coded to binary numbers (yes = 1; other = 0). For 
logistic regression analyses, we reported odds ratios 
(ORs) and their 95% confidence interval (95% CI). 
All correlation coefficients were below 0.3.

■ Results
Overall, 67% of  respondents indicated at least 

one of  the  four alcohol-attributable cancer types. 
The  highest percentage of  respondents indicated 
cancer of  the colon (57%), oesophagus (52%) and 
larynx (44%). However, only a  minority found 
breast cancer to be alcohol attributable (15%). As 
Table II shows, abstainers, moderate drinkers and 
risky drinkers more often indicated alcohol-attrib-
utable cancer awareness than harmful drinkers. 
Women more often than men reported awareness 
with exception of breast cancer. Older respondents 
were more aware of  larynx cancer and less aware 
of breast cancer while the awareness of oesophagus 
and colon cancer were similar across age categories.

The education level did not greatly differenti-
ate the awareness with exception of colon cancer. 
The  awareness of  breast cancer increased with 
monthly household per capita income. The aware-
ness of larynx and oesophagus cancer was the same 
or almost the same among the lowest and highest 
household incomes. Those with the lowest house-
hold incomes were also least aware of colon cancer. 
The  differences in indication of  any cancer were 

Table I. Research sample drinker category and sociode-
mographic characteristics

Factor n %

Drinker category

Abstainers 238 13

Moderate drinkers 1159 61

Risky drinkers 349 18

Harmful drinkers 145 8

Gender

Men 998 50

Women 1002 50

Age

18-29 447 22

30-39 504 25

40-49 435 22

50-64 614 31

Education

Primary 294 15

Vocational 482 24

Secondary 720 36

University 504 25

Monthly household income per capita*

< 1000 PLN 341 17

1000-2000 PLN 737 27

2000-3000 PLN 395 20

> 3000 PLN 339 17
*1 PLN (Polish Zloty) = 0.22 EUR
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less pronounced in most of  analysed variables 
comparing to specific cancer categories. Table II 
also provides population estimates of  alcohol-at-
tributable cancer awareness in Poland.

Table III reports the odd ratios for binary logis-
tic regression in which we investigated four types 
of  alcohol-attributable cancer. Data shows that 
an increase in total alcohol consumption (as it de-
termines the  drinker category) was predictive for 
larynx cancer awareness. However, on the  basis 
of our data, we cannot conclude there is a dose-re-
sponse relationship. It seems that harmful drink-
ers are generally less aware of  alcohol-attributable 
cancer risk. Some exceptions to this rule were 
found between risky and harmful drinkers in case 
of oesophagus cancer and between abstainers and 
harmful drinkers in case of  colon cancer aware-
ness. From the set of  sociodemographic variables, 
only gender and to some extent age were correlated 
with increased awareness of some of alcohol cancer 
while income category was correlated negatively. 
No statistically significant effects on cancer aware-
ness were found for education level. Women were 
more likely than men to report oesophagus and co-
lon cancer awareness. Respondents’ age in general 
did not affect the outcome variable with exception 
of  the  youngest age group (18-29) more likely to 
report breast cancer awareness. Respondents from 
the  two lowest household income categories were 
less likely to report concerns about the link between 
alcohol use and breast cancer. Similarly, those from 
the lowest income category were also less likely to 
acknowledge the link between alcohol use and co-
lon cancer. Regarding the awareness of any cancer, 
the  odds significantly increased among moderate 
and risky users, women and the youngest respon-
dents. Overall, the analysed models explained only 
small amount of the variance (Nagelkerke R2 rang-
ing from 0.016 to 0.024).

■ Discussion
The present study provides an  insight into 

the awareness of alcohol-attributable cancer in Po-
land. The results may contribute to the  literature 
on alcohol risk perception and improve alcohol 
prevention and public health measures in the face 
of the growing burden of alcohol-related harm in 
Poland [22, 23]. Our findings suggest that the de-
gree of  alcohol contribution to cancer is clearly 
underestimated especially regarding breast cancer. 

The results confirm the  study findings in other 
countries that show considerable differences in cancer 
awareness observed between different types of cancer, 
including limited awareness of  the  link between al-
cohol and breast cancer [24, 25]. Although we found 
some sociodemographic differences in alcohol-at-
tributable cancer awareness, education and age 
(with the exception of breast cancer) did not affect 
the outcome variables in tested regression models. 

Harmful drinkers were less likely to be aware 
of the link between alcohol consumption and larynx, 
oesophagus and colon cancer. Although abstainers, 
moderate drinkers and even risky drinkers seem 
to be more concerned about the  presented cancer 
issues, in the case of colon (and any cancer catego-
ry) there was no differences between abstainers and 
harmful drinkers. This is to some extent consistent 
with the data on alcohol risk perception showing that 
increased alcohol use is commonly associated with 
risk denial, with the exception of abstainers having 
similar risk judgements as harmful drinkers [16, 21]. 

Women tend to be more aware of alcohol-attrib-
utable cancer in case of oesophagus and colon can-
cer which is consistent with results of the studies on 
alcohol risk perception and risk perception in gen-
eral, showing that women are generally more con-
cerned about health risks than men [16, 21, 26-28].  
Interestingly, no gender differences were noted for 
breast cancer, which highlights the  need to make 
the link between breast cancer and alcohol use more 
salient. The  above findings concerning gender dif-
ferences are in line with studies showing unrealistic 
perceptions of  women’s personal breast cancer risk 
linked to beliefs, cultural norms and socioeconomic 
factors [29-31]. What is noteworthy is that the aware-
ness of breast cancer decreased with the household 
income per capita as individuals from the two lowest 
income categories were about 40% less likely to iden-
tify the link between drinking and breast cancer than 
those with the  highest incomes. The  question re-
mains why a similar effect was noted for people from 
the  lowest household income category in the  case 
of colon cancer while none was found in case of lar-
ynx and oesophagus cancer awareness.

The findings reported above suggest that there 
is a more common belief in the Polish adult popu-
lation that alcohol may potentially affect the diges-
tive track compared to other parts of  the human 
body, for example the breasts in women. This belief 
prevails among those of lower socioeconomic po-
sition while the awareness of breast cancer is rarely 
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reported by older people. Several possible expla-
nations for this result are possible. First, the issue 
of  alcohol-attributable breast cancer, along with 
other types of cancer, is absent from public debate 
and alcohol discourse. Therefore the general pub-
lic lacks the knowledge on this specific risk. Sec-
ond, our results suggest that health-consciousness 
can be found rather among individuals of higher 
socioeconomic position, which may translate into 
their higher awareness of alcohol-attributable can-
cer. Third, younger people are more familiar with 
the gender-related issues that may prompt specif-
ic female health problems. Surprisingly, the odds 
of alcohol-attributable cancer risk awareness were 
not affected by education, which reflects the rela-
tively even knowledge gap across education levels. 
This finding however needs further in-depth in-
quiry on sociocultural determinants of perceived 
alcohol risks.

Health risks receiving small media coverage are 
less important to the general public so awareness 
of  alcohol-attributable cancer can be increased 
through public and media campaigns [32, 33]. Ef-
forts of this kind are particularly needed in the case 
of breast cancer and should target all drinkers re-
gardless of  gender, age and education in Poland. 
Future research could focus on more in-depth 
analyses of  the  alcohol–cancer link. More than 
four types of alcohol-attributable cancer ought to 
be investigated both prompted and unprompted 
responses on cancer risk compared to deliver more 
conservative estimations of cancer awareness. Fi-
nally, to provide further evidence on how people 
perceive cancer risk, research should employ both 
quantitative and qualitative approaches to explore 
complex issue of alcohol risk perception. 

Study limitations

First, we used prompted responses in the ques-
tion on alcohol-attributable cancer types. Prompt-
ed awareness in surveys is generally higher than 

awareness measured by an  open-ended question 
(unprompted awareness) as during interviews in-
dividuals may associate cancer responses with det-
rimental effects of  drinking without fully under-
standing the  link between alcohol consumption 
and cancer [24, 34]. This most probably resulted 
in a  higher number of  positive responses in our 
study. As we already emphasised above, the prev-
alence of awareness of the alcohol–cancer link in 
Poland should be therefore confirmed in future 
studies testing both prompted and unprompted re-
sponses. Moreover, awareness of cancer origin dif-
fers between various cancer types [24, 25], which 
could affect the outcomes in the context of alco-
hol consumption being most commonly associ-
ated with the  aerodigestive track cancer. Second, 
our study may deliver a limited picture of cancer 
awareness as the survey covered only the working 
population (aged 18-64). When surveying old-
er individuals, the  results would surely differ as 
knowledge of  cancer morbidity and mortality is 
generally higher in older than younger cohorts. 
Third, this study also has shortcomings resulting 
from a  moderate response rate (58%) and there-
fore might include some response bias.

■ Conclusions
The results of current study emphasise the vital 

need to include the  evidence on alcohol-attribut-
able cancer in alcohol public awareness campaigns, 
with particular attention to breast cancer and 
the  growing alcohol consumption among wom-
en. Apart of  public risk messages, communica-
tion on alcohol-attributable cancer from medical 
professionals is essential and can be implemented 
in out-patient settings and during brief interven-
tions. Moreover, the  strong scientific evidence on 
the  dose-response relationship between alcohol 
and various types of cancer shows the urgent need 
to strengthen alcohol-control policy measures.
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