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Abstract
Background  Alcohol consumption is a risk factor to several non-communicable diseases, posing a threat to 
vulnerable populations. This study aims to analyse the association between alcohol consumption patterns and 
educational attainment across Europe.

Methods  a cross-sectional study was conducted using pooled data from the European Social Survey 2023–2024 
Round 11, which included individual data from 33,987 respondents aged between 25 and 74 years from 27 European 
countries. Alcohol consumption was assessed using self-reported frequency and quantity of consumption, using 
standardised questions to assess consumption patterns and alcohol quantities. Our main outcome was frequency of 
alcohol consumption. A mixed ordinal logistic regression model assessed associations between sex, age, educational 
attainment, and alcohol consumption.

Results  The highest percentages of frequent drinkers were found in Western Europe (28.0%) and the lowest in 
Eastern Europe (14.5%), whereas moderate drinking was most common in Northern Europe (52.5%) and lowest in 
Eastern Europe (28.9%). The regression model indicated that female gender was positively associated with alcohol 
consumption (adjOR = 2.05, p < 0.001). Primary education was found to be a risk factor compared to tertiary education 
(adjOR = 1.31, p = 0.022). Early adulthood age groups (25–34 and 35–44) presented a positive association compared to 
the 65–74 group (adjOR = 1.44, p = 0.003 and adjOR = 1.33, p = 0.001, respectively).

Conclusions  Being female and having lower educational attainment were associated with increased alcohol 
consumption. The differences in consumption patterns may, in part, reflect the heterogeneity of alcohol policy 
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​​Introduction
Alcohol consumption is a leading health-harming risk 
for several preventable non-communicable diseases [1], 
including different types of cancer [2], cardiovascular 
diseases [3], and both intentional and unintentional inju-
ries [4]. It implicitly increases disease burden on already 
strained health systems [5]. In the European Union (EU), 
the most recent estimates indicate that alcohol-attribut-
able cancer accounted for approximately 80,000 deaths 
and 1.9 million disability-adjusted life years (DALYs) in 
2016 [1]. During the COVID-19 pandemic, mortality 
rates due to alcohol-specific causes increased across 14 
countries, rising by 7.7% and 8.2% for females and males, 
respectively in 2020, compared with 2019, with the high-
est increases reported in the Baltic countries [6]. In addi-
tion to its health impact, alcohol consumption imposes 
a substantial economic burden, production losses attrib-
utable to alcohol-related mortality in the EU were esti-
mated 32.1 billion euros in 2016, with the highest costs 
reported in Germany and France [7].

Given the considerable health and economic burden 
associated with alcohol use, effective policy responses are 
critical. At the global level, measures to reduce alcohol 
consumption vary in their effectiveness, with the WHO 
“Best Buys” recognized as cost-effective strategies [8]. 
For alcohol, three types of best buys interventions with 
immediate effects on consumption have been identified: 
(a) alcohol pricing and taxing; (b) restrictions on alco-
hol advertising; (c) restrictions on physical availability. 
How these immediate effects differ by age, sex and socio-
economic background are not yet well understood [9]. 
Within the EU, implementation remains uneven, as not 
all countries apply excise duties to the most consumed 
types of alcohol [10]. Beyond taxation, complementary 
approaches such as alcohol warning or health warning 
labels have also been explored. Evidence from a system-
atic review indicates that their effectiveness depends on 
factors including message exposure frequency, health lit-
eracy, and the frequency of alcohol consumption [11].

Alcohol consumption disproportionately increases 
vulnerability and susceptibility among specific groups 
[12], including individuals with mental disorders [13], 
those with lower educational attainment [14], and people 
experiencing long-term unemployment [15, 16]. At the 
same time, alcohol use is also embedded within broader 
drinking cultures across Europe, including among the 
working population, where up to 20% report serious 
alcohol-related problems [17]. Evidence from a study 

conducted among European university students further 
highlights the extent of this issue, with problematic alco-
hol use (CAGE score > 1) reported by 24% of male and 
13% of female students [18].

The understanding of alcohol as a health risk factor has 
evolved significantly over time. Early observational stud-
ies suggested that moderate alcohol consumption, par-
ticularly red wine, might have cardiovascular benefits, 
contributing to the notion of a “U” and then “J-shaped 
curve”, association between alcohol intake and mortality 
risk [19, 20]. However, more recent and robust evidence 
has challenged this interpretation. A large meta-analysis 
involving data from 195 countries concluded that there is 
no safe level of alcohol consumption, as even low levels 
were associated with increased risks of cancer and other 
diseases [21, 22]. Importantly, the health effects of alco-
hol are not uniform but vary by age, sex, socioeconomic 
status, genetic susceptibility, baseline health status, 
drinking patterns, and contextual factors such as con-
sumption with food [23].

Alcohol-related health effects also vary across regions, 
with socioeconomic and cultural factors playing signifi-
cant roles as they shape exposure and vulnerability [24]. 
For example, evidence from Spain shows relative educa-
tional inequalities in alcohol-related mortality with age, 
consistent with cumulative disadvantage over the life 
course, indicating that populations with lower education 
attainment bear a disproportionate health burden [25]. 
Overall, while alcohol use contributes substantially to 
disease and death, its health impacts are unequally dis-
tributed across populations.

Studies have also shown that individuals with higher 
socioeconomic status tend to drink more frequently, 
whereas those with lower socioeconomic status are more 
likely to engage in heavy episodic (or binge) drinking 
[26–29]. Moreover, sex and education have been reported 
to be closely interlinked in shaping alcohol consumption 
patterns. For example, a Danish study found that low 
education combined with high alcohol consumption sig-
nificantly increased the risk of alcohol-related medical 
events, particularly among men [30]. Similarly, research 
from the United Kingdom showed that heavy adoles-
cent drinking reduced postsecondary educational attain-
ment among working-class males but had little effect on 
females [31]. This makes alcohol consumption an impor-
tant public health issue, where cultural norms can sustain 
high consumption patterns across European countries 
[32] and social inequalities amplify alcohol-related harm, 

frameworks across European countries, including variations in taxation, availability restrictions, marketing regulations, 
and enforcement strategies. Together, these findings highlight that age-specific drinking patterns reflect a 
combination of socialisation, cultural normalisation, and health-related transitions across the life course.

Keywords  Alcohol consumption, Education, Public health, Risk factor
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underscoring the need for policies that address both 
overall consumption and educational disparities.

Despite existing evidence, alcohol consumption pat-
terns across Europe remain insufficiently characterised, 
particularly in relation to socioeconomic and demo-
graphic factors. Previous analyses, including those based 
on ESS 2014 data [33], reported that lower education is 
associated with less frequent drinking but higher engage-
ment in heavy episodic drinking [34]. However, several 
important gaps remain. First, evidence is limited on how 
alcohol consumption patterns vary jointly by education, 
sex, and age across European regions. Second, few stud-
ies have explicitly examined regional heterogeneity in 
these social gradients, despite known cultural and policy 
differences across Europe. Third, most existing analyses 
rely on data collected nearly a decade ago, leaving uncer-
tainty about whether previously observed patterns per-
sist under recent social and economic changes. Using 
data from ESS Round 11 (2023/2024), our study aimed to 
describe current alcohol consumption patterns in Europe 
and to examine their associations with age, sex, and edu-
cation level.

Methods
Study design and data sources
This cross-sectional study used data from Round 11 of 
the European Social Survey (ESS), collected in 2023/2024 
[33]. The data releases included respondents from 27 
of the 31 participating countries (Austria, Belgium, 
Bulgaria, Croatia, Cyprus, Finland, France, Germany, 
Greece, Hungary, Iceland, Ireland, Italy, Lithuania, Lat-
via, Montenegro, The Netherlands, Norway, Poland, 
Portugal, Serbia, Slovakia, Slovenia, Spain, Sweden, Swit-
zerland, and the United Kingdom). The ESS, conducted 
biannually since 2001 by ESS European Research Infra-
structure Consortium, investigates attitudes, beliefs and 
drinking behaviours across Europe using newly selected 
cross-sectional samples. In Round 11, data were collected 
primarily via face-to-face video interviews [35, 36].

STROBE Guidelines for observational studies [37] were 
followed to report our study (Supplementary Table S1).

Data collection
The data were collected using the ESS source question-
naire. The health module gathers comprehensive data 
on various aspects of individuals’ physical and mental 
health. It includes questions on self-rated health, the 
presence of chronic illnesses or conditions, limitations 
in daily activities, and recent experiences with healthcare 
services. Additionally, the survey covers health-related 
behaviours such as smoking, alcohol consumption, physi-
cal activity, and sleep patterns. In some rounds, it also 
includes items on mental well-being, such as depressive 
symptoms and emotional support. Questions regarding 

social inequalities in health and their various determi-
nants, subjective wellbeing and determinants; as well as 
sociodemographic data (i.e., household composition, sex, 
age, income, education and occupation) are also included 
[35].

Sampling process and eligibility criteria
The ESS adheres to rigorous methodological standards 
to ensure data comparability across countries and over 
time [38, 39]. These standards include the use of prob-
ability sampling to guarantee representative samples in 
each participating country. They also require a minimum 
effective sample size to maintain statistical validity, and a 
maximum non-response rate of 30% to reduce response 
bias [40].

The ESS survey population includes all individuals 
aged 15 years and older who reside in private households 
within each participating country, regardless of nation-
ality, citizenship, or language. This approach ensures 
broad representativeness and allows comparisons across 
diverse populations and survey rounds [40]. This defini-
tion is consistently applied across all ESS rounds. For this 
study, we restricted the main analysis to the participants 
aged 25 to 74 years old, as those aged 75 years and older 
may represent a selective group of relatively healthy, non-
institutionalised individuals.

Measurement of alcohol consumption
Alcohol consumption in the ESS questionnaire was 
assessed across two dimensions: frequency of alcohol 
consumption and quantity of alcohol consumed. ESS 
applied conversion factors of different alcohol beverages 
per country to determine alcohol quantities [41]. For our 
study, the following key questions were used to record 
these aspects:

 	• “In the last 12 months, how often have you had a 
drink containing alcohol?” — captured the overall 
frequency of alcohol consumption (i.e., every day; 
several times a week; once a week; 2 to 3 times a 
month; once a month; less than once a month; never; 
don’t know).

 	• “Please think about the last time you were drinking 
alcohol on a Monday, a Tuesday, a Wednesday or a 
Thursday” – recorded weekday drinking quantities, 
calculating a weighted mean alcohol consumption, in 
grams.

 	• “Now please think about the last time you were 
drinking alcohol on a Friday, a Saturday or a 
Sunday” – recorded weekend drinking quantities, 
calculating a weighted mean alcohol consumption, in 
grams.
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Results
The survey included 33,987 respondents from 27 Euro-
pean countries: ten from Central and Eastern Europe 
(Bulgaria, Croatia, Hungary, Montenegro, Latvia, Lith-
uania, Poland, Serbia, Slovakia, and Slovenia), four 
from Northern Europe (Finland, Iceland, Sweden, and 
Norway), five belonging to Southern Europe (Cyprus, 
Greece, Italy, Portugal, and Spain) and eight from West-
ern Europe (Austria, Belgium, France, Germany, Ireland, 
Netherlands, Switzerland, and United Kingdom). Table 1 
and Supplementary Table S2 provide a breakdown of 
alcohol consumption habits across variables, disaggre-
gated by educational attainment.

Frequent drinking was most frequently reported in 
Western Europe (28.0%), and least frequently in Eastern 
Europe (14.5%). Moderate drinking was most frequently 
reported in Northern Europe (52.5%) and least frequently 
in Eastern Europe (28.9%). Minimal drinking was most 
frequently reported in Eastern Europe (56.6%) and least 
frequently reported in Western (30.8%) and Northern 
Europe (31.1%). Across age groups, frequent and mini-
mal drinking were most prevalent in the 65–74 age group 
(26.0% and 45.2%, respectively), whereas moderate drink-
ing was most prevalent in the 25–34 age group (43.1%).

Prevalence of minimal drinkers was consistently higher 
in females, representing more than half of the group 
(53.3%). On the other hand, males present high rates 
of frequent and moderate drinkers (31.6% and 38.7%, 
respectively), with varying frequencies depending on the 
education level.

Individuals with tertiary education reported higher 
prevalence of frequent and moderate drinking (22.1% and 
43.3%, respectively), whereas minimal drinking was more 
prevalent among individuals with primary education 
(46.9%). The prevalence of minimal drinking was similar 
across regions, while moderate drinking was more preva-
lent than frequent drinking in all regions.

Alcohol consumption across European countries and 
European subregions was described using the prevalence 
of each consumption pattern (Supplementary Table S3), 
and the weighted mean of alcohol consumption (Tables 2 
and 3, and Supplementary Tables S4 and S5).

Eastern Europe showed the highest mean alcohol con-
sumption among frequent drinkers in weekdays across all 
three education categories, reaching to 65.68  g (48.06–
83.30) (Table 2). Weekday consumption among frequent 
drinkers in the other three regions was relatively similar. 
During weekends, Northern Europe showed the highest 
consumption among individuals with primary educa-
tion (112.57  g, 71.41-153.74), whereas Eastern Europe 
recorded the highest consumption among those with 
secondary and tertiary education (78.35  g and 64.97  g, 
respectively). Among moderate drinkers, alcohol con-
sumption patterns are similar, with Eastern Europe 

 	• “How many of each of the drinks did you have on that 
day?” — recorded the quantity of different types of 
alcohol consumed in a single drinking session.

The frequency of alcohol consumption was further cat-
egorised in frequent drinkers, defined as individuals who 
report consuming alcohol daily or several times a week, 
and moderate drinkers, which include those who report 
consuming alcohol once a week, 2 to 3 times a month, or 
once a month. Respondents who reported drinking alco-
hol less than once a month in the last 12 months or never 
were classified as minimal drinkers [35].

Statistical analysis
From the retrieved data, we calculated mean alcohol con-
sumption (grams) with respective 95% confidence inter-
vals (CI) based on a binomial distribution, along with 
prevalence rates of drinking patterns by country and 
sex. We conducted analyses using regional classifications 
commonly applied in Eurostat (The European Union’s 
statistical office), grouping countries into: Central and 
Eastern; Northern; Southern; and Western Europe. Lat-
via and Lithuania were included in the Central and East-
ern Europe as they present a similar epidemiological 
profile as this group [42].

We then conducted a mixed-effects ordinal logistic 
regression model to assess the association between edu-
cational attainment, categorised as completing primary 
(International Standard Classification of Education) 
(ISCED 0–2), secondary (ISCED 3–4) and tertiary edu-
cation (ISCED 5–8) [43], and alcohol consumption pat-
terns (minimal, moderate, and frequent drinking), using 
minimal drinking as the reference category. Country was 
included as a random intercept to account for between-
country variability in drinking behaviours. As research 
shows that alcohol consumption patterns are associated 
with an interplay between sex and educational attainment 
[30], we included an interaction term between these two 
variables in our analysis and described the interaction 
term. A sensitivity analysis was also carried without the 
interaction term, available in the Supplementary Material 
Table S8. Additionally, given that the questions related to 
alcohol consumption habits were included once before 
in the survey, a comparison of ESS Round 11 (2023/24) 
with ESS Round 7 (2014) was conducted, by calculating 
percentage differences between the two points. Finally, 
we carried out marginal effects models to quantify the 
outcome changes with the shift in alcohol consumption. 
P-values were interpreted in the context of a 0.05 thresh-
old, but emphasis was placed on effect sizes and confi-
dence intervals. Stata (version 19.0) [44] and R (version 
4.4.2) [45] were used to calculate estimates and conduct 
the regression analyses.
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presenting the highest mean consumption across all 
regions and all educational groups. With exception of 
frequent male drinkers in Eastern Europe, males with ter-
tiary education showed lower average weekday alcohol 
consumption than those with primary or secondary edu-
cation across all regions. Among females, with the excep-
tion of moderate weekday drinkers in Southern Europe, 
no educational gradient in alcohol consumption was 
observable across regions.

The countries with the highest percentages of frequent 
drinkers (Supplementary Table S3) were the Netherlands 
(32.4%) and Belgium (31.5%), whereas moderate drinking 
was more prevalent in Norway (53.0%), Sweden (51.8%), 
and Finland (48.9%). Conversely, the countries with the 
lowest percentages of frequent drinkers were Lithuania 
(6.7%), Poland (7.0%), and Hungary (8.5%), and those 
with lowest rates of moderate drinkers were Hungary 
(20.4%), Portugal (21.6%), and Italy (24.2%).

Figures  1 and 2 represent the prevalence of different 
alcohol consumption patterns across European countries 
by sex and education level. Males show a higher preva-
lence of drinking (both frequent and moderate) across all 
education levels than females, who were more likely to be 
minimal drinkers in most countries. However, this gap 
narrows at higher education levels, as females with more 
education show higher drinking prevalence. The high-
est percentages of frequent drinking among males were 
observed in Portugal (54.0%), Austria (48.5%) and Italy 
(46.5%) for primary education; Bulgaria (49.8%), Austria 
(48.7%) and Portugal (47.4%) for secondary education; 
and the Netherlands (49.2%), Belgium (49.1%) and Portu-
gal (46.6%) for tertiary education.

A trend analysis of alcohol consumption based on two 
European Social Surveys (2014 and 2023/24) showed 
a 20.0% decrease in the share of individuals with pri-
mary education who reported frequent drinking, while 
this share increased among people with secondary 
(17.0%) and tertiary education (8.0%). A similar pattern 
was observed amongst moderate drinkers, with 21% 
reduction among those with primary education and an 
increase of 4.0% and 29.0% among those with secondary 
and tertiary education, respectively. The percentage of 
minimal drinkers increased in all groups. Detailed infor-
mation is presented in Supplementary Table S6.

Association between alcohol consumption and 
socioeconomic factors
Females with primary education had higher odds of 
alcohol consumption compared to males with tertiary 
education (adjusted odds ratio [adjOR] = 1.75, 95%CI 
1.25 to 2.45), as did females with secondary education 
(adjOR = 1.38, 95%CI 1.06 to 1.80). Age was modestly 
positively associated with alcohol consumption, with 
higher odds observed among individuals aged 25–34 Ta
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years (adjOR = 1.44, 95%CI 1.13 to 1.84) and 35–44 
years (adjOR = 1.33, 95%CI 1.11 to 1.58), compared with 
those aged 65–74 years. Regional sub-analysis con-
firmed broadly similar patterns in Northern and South-
ern Europe, whereas in Western and Eastern Europe the 
estimated sex-differences within education groups were 
smaller and less clear (Table 4). Sex-stratified sub-analy-
sis showed similar results (Supplementary Table S7).

A negative marginal effect predicted mean for females 
indicates that females have a significantly lower predicted 
probability of being frequent alcohol drinkers compared 
with males across all countries (Figure S1; Supplemen-
tary Table S9). The marginal effects ranged between 
(− 0.163 to − 0.143), indicating that being female is associ-
ated with a 14–16% point lower probability of frequent 
alcohol consumption relative to males.

Individuals aged 25–34 and 35–44 show significantly 
negative marginal effects across studied countries, indi-
cating a lower probability of frequent alcohol consump-
tion relative to the oldest reference group of 65–74 
(Figure S2). The age groups 45–54 and 55–64 do not dif-
fer significantly from the 65–74 group in any country. 
Younger age groups are less likely to be frequent drinkers 

compared to the oldest age group. Individuals with pri-
mary education have a substantially lower predicted 
probability of frequent alcohol consumption across all 
countries (approximately − 0.07) compared to the refer-
ence category of having tertiary education (Figure S3). 
Those with secondary education also have a significantly 
lower probability to be frequent drinker, though the mar-
ginal predicted mean is smaller around − 0.03 compared 
to those with higher education (tertiary).

Discussion
Across 33,987 adults in 27 countries, frequent drinking 
was most prevalent in Western Europe and least com-
mon in Eastern Europe, whereas moderate drinking was 
most common in Northern Europe and lowest in East-
ern Europe. By age and sex, both frequent and moder-
ate use peaked at 45–64 years, while non-drinking at 
65–74 years. Females were more likely to be minimal 
drinkers, whereas males were more often frequent or 
moderate drinkers, although the magnitude of these dif-
ferences varied across regions and educational levels. 
Mean intake also varied by region and education: Eastern 
Europe showed the highest weekday consumption among 

Fig. 1  Prevalence (%) of alcohol consumption patterns by educational attainment level for each country for males
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frequent drinkers across all education levels; on week-
ends, Northern Europe led among those with primary 
education, while Eastern Europe led among secondary 
and tertiary education groups. Males consistently con-
sumed more alcohol than females, and moderate drink-
ers reported lower overall intake compared with frequent 
drinkers. Country-level patterns differed: frequent drink-
ing was most common in the Netherlands and Belgium, 
while moderate drinking was most prevalent in Norway, 
Sweden, and Finland. Lithuania, Poland, and Hungary 
had the lowest levels of frequent drinking, and moder-
ate drinking was least common in Hungary, Portugal, and 
Italy. Mediterranean countries showed mixed patterns, 
with higher moderate consumption in Spain and lower 
levels in Italy.

In adjusted models, alcohol consumption varied by age, 
and with the interaction of sex and education. Marginal 
contrasts indicated that females with lower education 
had higher odds overall, when compared to those with 
tertiary education. At the European level, younger age 
groups (higher odds at 25–44) had higher odds of alco-
hol consumption than those aged 65–74 years, whereas 
in Eastern Europe lower age was associated with lower 

odds. The sex-education interaction was not observed in 
the Western or Eastern European regions.

Regional differences
Alcohol consumption patterns were not uniform across 
Europe. Regional sociocultural contexts may influence 
the relationship between education and alcohol con-
sumption. Significant interactions between sex and edu-
cation were observed in Eastern, Southern, and Northern 
Europe, indicating lower education may be associated 
with higher drinking patterns. However, the interaction 
was not significant in Western Europe, indicating no 
effect of education on women in the western region. Dif-
ferences in regions were also observed in the association 
between alcohol drinking patterns and age groups. West-
ern Europe showed young groups may drink more than 
older age groups, which is the contrary in Eastern region, 
as the model showed that older age group 65–74 have 
higher drinking patterns compared to younger group, the 
quantity of alcohol consumed among frequent drinkers 
was generally higher in Eastern Europe. Previous studies 
have similarly reported higher levels of alcohol consump-
tion in Eastern Europe, where spirits have traditionally 

Fig. 2  Prevalence (%) of alcohol consumption patterns by educational attainment level for each country for females
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been the predominant alcoholic beverage, whereas beer 
consumption is more common in Central and Western 
Europe. These differences may partly explain the varia-
tion observed between European regions in our analyses 
[46–48].

Age differences
Alcohol consumption patterns in Europe exhibit a clear 
age-related gradient, consistent with other international 
evidence [34, 49]. Moderate drinking was found to be 
most common among younger adults (25–34 years), 
likely reflecting social drinking patterns and greater par-
ticipation in nightlife, and peer-related activities [50]. In 
contrast, frequent drinking peaks in older age, particu-
larly between 55 and 74 years, which may reflect more 
routine and culturally embedded drinking habits, such as 
daily wine or beer consumption with meals or after [51]. 
At the same time, non-drinking is also most prevalent in 
the 65–74 age group, suggesting a polarization of behav-
iours in later life between sustained frequent drinkers 
and those who abstain altogether [49, 50], possibly due 

Variables Adjusted OR (95%CI) p value
European-wide

  Female sex (ref: male sex) 2.05 (1.63–2.59) < 0.001

Age

  25–34 1.44 (1.13–1.84) 0.003

  35–44 1.33 (1.11–1.58) 0.001

  45–54 1.14 (0.90–1.43) 0.283

  55–64 0.99 (0.83–1.18) 0.92

  65–74 (ref ) 1

Education

  Primary 1.31 (1.04–1.64) 0.022

  Secondary 1.08 (0.94–1.24) 0.278

  Tertiary (ref ) 1

Sex: education

  Female and Primary 1.75 (1.26–2.45) 0.001

  Female and Secondary 1.38 (1.06–1.80) 0.018

  Female and Tertiary (ref ) 1

Eastern Europe

  Female sex (ref: male sex) 2.65 (2.28–3.07) < 0.001

Age

  25–34 0.73 (0.57–0.93) 0.012

  35–44 0.71 (0.62–0.81) < 0.001

  45–54 0.57 (0.42–0.78) < 0.001

  55–64 0.72 (0.66–0.79) < 0.001

  65–74 (ref ) 1

Education

  Primary 0.84 (0.65–1.07) 0.16

  Secondary 0.92 (0.71–1.19) 0.528

  Tertiary (ref ) 1

Sex: education

  Female and Primary 2.66 (2.09–3.38) < 0.001

  Female and Secondary 1.65 (1.28–2.15) < 0.001

  Female and Tertiary (ref ) 1

Northern Europe

  Female sex (ref: male sex) 1.75 (1.38–2.23) < 0.001

Age

  25–34 2.76 (1.64–4.64) < 0.001

  35–44 2.13 (1.20–3.77) 0.01

  45–54 1.22 (0.83–1.79) 0.317

  55–64 1.15 (0.71–1.88) 0.566

  65–74 (ref ) 1

Education

  Primary 1.90 (1.50–2.42) < 0.001

  Secondary 1.74 (1.36–2.22) < 0.001

  Tertiary (ref ) 1

Sex: education

  Female and Primary 2.27 (2.11–2.45) < 0.001

  Female and Secondary 1.25 (1.00–1.56) 0.049

  Female and Tertiary (ref ) 1

Southern Europe

  Female sex (ref: male sex) 2.11 (1.81–2.45) < 0.001

Table 4  Mixed-effects ordinal logistic regression model showing 
the association of frequency of alcohol consumption and 
socioeconomic variables, for aggregated 27 countries and per 
European subregions

Variables Adjusted OR (95%CI) p value
Age

  25–34 1.04 (0.80–1.36) 0.75

  35–44 1.16 (0.89–1.51) 0.262

  45–54 0.91 (0.81–1.02) 0.107

  55–64 0.80 (0.57–1.13) 0.202

  65–74 (ref ) 1

Education

  Primary 1.04 (0.61–1.76) 0.896

  Secondary 0.95 (0.75–1.21) 0.667

  Tertiary (ref ) 1

Sex:education

  Female and Primary 2.44 (1.60–3.71) < 0.001

  Female and Secondary 1.78 (1.48–2.14) < 0.001

  Female and Tertiary (ref ) 1

Western Europe

  Female sex (ref: male sex) 1.97 (1.31–2.96) 0.001

Age

  25–34 1.94 (1.70–2.23) < 0.001

  35–44 1.65 (1.46–1.87) < 0.001

  45–54 1.56 (1.38–1.77) < 0.001

  55–64 1.21 (1.06–1.38) 0.004

  65–74 (ref ) 1

Education

  Primary 1.67 (1.51–1.85) < 0.001

  Secondary 1.20 (1.03–1.41) 0.022

  Tertiary (ref ) 1

Sex:education

  Female and Primary 1.30 (0.97–1.74) 0.077

  Female and Secondary 1.11 (0.75–1.63) 0.615

  Female and Tertiary (ref ) 1

Table 4  (continued)  
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to health concerns or medical advice. Similar age-related 
patterns have been reported elsewhere [52, 53].

The regression models were consistent with these 
descriptive patterns, showing higher reported alcohol 
consumption among younger adults (25–44) compared 
with older age groups, although the differences narrowed 
with age, which may hint to the possibility of occurring 
a gradual shift from social to habitual consumption. 
Regionally, these trends are broadly consistent, but the 
strength of the age gradient varied. Consumption was 
particularly pronounced in Northern Europe, where 
younger cohorts reported higher consumption, and less 
marked in Eastern Europe where older adults contin-
ued to report substantial drinking volumes. Another 
study noted that older adults tended to report bet-
ter health than minimal drinkers as less healthy former 
heavy drinkers move to lower drinking categories [54]. 
These differences may, in part, reflect the heterogeneity 
of alcohol policy frameworks across European countries, 
including variations in taxation, availability restrictions, 
marketing regulations, and enforcement strategies [55, 
56]. Together, these findings highlight that age-specific 
drinking patterns reflect a combination of socialisation, 
cultural norms, and health-related transitions across the 
life course [57].

Sex and education
This study further contributes to a growing body of evi-
dence on the relationship between education and alcohol 
consumption in Europe, especially as it intersects with 
sex. Our results show regional variation in the education-
alcohol gradient, with higher consumption risk among 
those with lower education most evident in Northern 
and Western Europe. However, this pattern was not con-
sistent across Europe, suggesting that social, economic, 
and cultural factors shape these associations differently 
across Europe [58].

Our results also show notable sex-education differ-
ences, with relatively higher odds of more frequent alco-
hol consumption among primary-educated females, 
especially in Eastern and Southern Europe. These pat-
terns differ from earlier evidence based on ESS 2014 data, 
which found lower education associated with less fre-
quent but more heavy episodic drinking [58]. In contrast, 
our more recent data suggest a shift in drinking patterns, 
with lower-educated females appearing to have higher 
levels of frequent alcohol consumption, as captured by 
drinking frequency rather than episodic drinking. These 
changes may hint to the possibility of broader social tran-
sitions taking place, including economic insecurity and 
changing cultural norms around female drinking [59–61].

Prevalence patterns further support this shift. Among 
males, frequent drinking was most prevalent among 
those with primary education, whereas moderate 

drinking was more common among those with second-
ary and tertiary education. For females, non-drinking 
was more common among those with lower educational 
attainment, while moderate drinking was highest among 
tertiary education. These findings are consistent with 
Kilian et al. (2023), who reported higher prevalence rates 
among males and females with high socioeconomic sta-
tus for past-year alcohol use. However, their study also 
showed that risky single occasion drinking was more 
prevalent among females with high SES, suggesting the 
need to distinguish between consumption frequency and 
episodic drinking patterns [58] when examining socio-
economic inequalities in alcohol use.

Huijts et al. also reported that individuals with lower 
education were generally less likely to be frequent drink-
ers in most Northern and Western European countries, 
but this association was less consistent in Central/East-
ern Europe [34]. Our results suggest a clearer associa-
tion between lower educational attainment and frequent 
drinking, particularly among females, suggesting possible 
temporal changes in social determinants of alcohol use.

Another study of ESS Round 7 data showed a positive 
educational gradient for frequent alcohol consumption, 
with higher predicted probabilities among individuals 
with high education, while patterns of heavy episodic 
drinking showed different associations with education 
[62]. In particular, earlier ESS-based studies reported 
heavy episodic drinking to be more common among 
individuals with lower or middle education. Although 
higher education has generally been associated with less 
heavy episodic drinking, more recent findings indicate 
a complex relationship between education and drinking 
patterns, influenced by factors such as financial stress, 
health knowledge, and social norms [62, 63]. Differences 
in alcohol policies, including pricing and availability, as 
well as cultural contexts, may further contribute to varia-
tion in observed drinking patterns across populations 
[50, 64, 65].

Our study contributes to the existing literature employ-
ing ESS data to quantify sex and educational inequalities 
through its methodological approach to geographical 
units of analysis. It is an addition to previous studies that 
have examined the association between education and 
alcohol consumption (as well as other risky behaviours) 
in 21 European countries with subregional analysis [34], 
by expanding the number of countries analysed and the 
inclusion of the interaction between sex and education.

Overall, differences in alcohol drinking patterns may 
be subjected to many factors. Previous studies have 
reported that survey results of alcohol consumption pat-
terns are under-reported. Survey results capture only 30 
to 60% of the true alcohol sales [66]. Under-reporting 
alcohol drinking may rise from recall bias; particularly 
among heavy drinkers and individuals with irregular 
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drinking patterns [67], as well as from social desirability 
bias and cultural norms surrounding alcohol use [68]. 
Underreporting may also vary by age and sex [69], sev-
eral studies suggesting that younger adults underesti-
mate their alcohol consumption more than older adults 
[70, 71]. The results of a study carried out in Australia, 
comparing the results of alcohol of two surveys (National 
Drug Strategy Household Survey (NDSHS) and the more 
detailed International Alcohol Control (IAC) survey) 
showed that overall consumption was underestimated 
by approximately 33% in the National survey. The mag-
nitude of underestimation was more pronounced among 
young males (40%) and middle-aged females (49%) and 
less shown among young females (15%) and older females 
[72].

In our study, men show higher absolute prevalence of 
drinking patterns across educational groups. However, 
females demonstrate higher relative gradient across edu-
cational groups. Higher odds of women does not denote 
higher alcohol consumption compared to men; but rather 
stronger association with drinking patterns. As women 
have lower prevalence of alcohol consumption at base-
line, this may translate into larger relative differences, 
resulting in higher odds ratios. Our findings therefore 
highlight inequalities in alcohol consumption among 
women while acknowledging that men continue to 
account for a larger share of overall alcohol consumption.

Strengths and limitations
This study examines alcohol consumption patterns in 
27 European countries. The use of individual level data 
allowed assessing drinking patterns according to sex and 
education level of the respondents. The ESS has imple-
mented equivalent instruments in all the countries and 
survey waves, which enables analytical comparisons over 
time and across geographical regions. In addition, the use 
of probability sampling in the surveys ensures that the 
results are nationally representative.

However, there are several limitations that need to 
be considered when interpreting the results. Previous 
research has shown that survey data may not fully cap-
ture total adult alcohol consumption, leading to poten-
tial underestimation, that varies across countries [73]. 
Additionally, the face-to-face interviews may also have 
resulted in underreporting of the true alcohol consump-
tion of the respondents, due to social desirability bias 
[74]. Furthermore, the measurement of the overall fre-
quency of alcohol consumption requires a recall for the 
last 12 months, which may introduce recall bias. While 
we analysed consumption patterns as reported by the 
ESS, we did not conduct further analysis on heavy epi-
sodic drinking. Finally, as this analysis is the cross-sec-
tional analysis, it identifies association between drinking 
patterns and education level but cannot infer causality.

Implications for policy and practice
The findings underscore the importance of understand-
ing how regional, educational, and sociodemographic 
factors shape alcohol consumption in Europe. Future 
research should examine these variations in greater 
depth, including potential shifts in drinking patterns 
among females and younger adults, as well as the asso-
ciation of consumption and episodic drinking with 
employment status. From a policy perspective, responses 
should be tailored to regional and national contexts, with 
effects of policies varying by socioeconomic group [75]. 
In Northern Europe, where alcohol taxation and avail-
ability are already tightly regulated, further reductions 
in alcohol consumption may benefit more from tar-
geted prevention strategies, including community-based 
interventions and initiatives addressing drinking norms 
among younger adults [76, 77]. In Eastern Europe, where 
previous research has documented frequent drinking 
is less common, but higher volumes consumed, policies 
should prioritise reducing harmful consumption through 
minimum unit pricing or increases in alcohol taxation, 
regulation of informal alcohol markets, and improved 
access to counselling and treatment for high-risk drink-
ers [78, 79]. Western Europe faces the challenge of nor-
malising daily drinking, which could be addressed by 
stricter advertising regulations, clearer labelling of alco-
hol content, and promotion of alcohol-free alternatives 
in social and professional settings [11, 80–83]. In South-
ern Europe, moderate drinking is culturally entrenched, 
yet preventive measures remain necessary to avoid 
escalation into risky behaviours among youth, including 
school-based education, parental awareness campaigns, 
and limits on youth-targeted alcohol marketing [76, 84]. 
Across all regions, males and younger adults remain 
key targets for intervention, but trends among females 
require continued monitoring to inform gender-sensitive 
strategies. Education also emerges as an important deter-
minant, highlighting the need for prevention programs 
tailored to different educational groups, addressing both 
quantities among lower-educated populations and the 
normalisation of frequent consumption among the highly 
educated.

These findings should therefore be interpreted as evi-
dence on self-reported drinking patterns rather than as 
a direct measure of alcohol-related harm. Survey-based 
estimates are valuable for identifying sociodemographic 
and regional differences in consumption, but they may 
underestimate alcohol use and cannot fully capture 
downstream outcomes such as alcohol-attributable mor-
tality, morbidity, injuries, or social harms. Consequently, 
policy decisions should not rely on survey-based con-
sumption indicators alone, but should interpret them 
alongside mortality-based indicators, hospitalisation 
data, and other measures of alcohol-related harm.
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Conclusion
Overall, our findings emphasise changing patterns in 
alcohol consumption in Europe, with increasing odds 
among primary-educated females. This highlights the 
need to combine universal measures such as taxation, 
labelling, and advertising restrictions with region- and 
population-specific interventions. Continuous moni-
toring and research are critical to ensure that policies 
remain effective and responsive to evolving drinking pat-
terns across Europe.
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