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Introduction

Major adverse events and crises affecting society can
cause changes in alcohol use at the population level,
as observed in the aftermath of economic crises [1],
terrorist attacks [2] and natural disasters [3,4]. Simi-
larly, the spread of and responses to the severe acute
respiratory coronavirus syndrome 2 (SARS-CoV-2;
henceforth abbreviated as COVID-19), declared a
global pandemic by the World Health Organization
(WHO) in March 2020 [5], may have resulted in
shifts in alcohol use, with concerns expressed about
possible increases in drinking levels in particular
[6 8]. Alcohol is a major contributor to the burden
of disease globally [9] and despite recent declines,
Europe is the region with the highest per capita con-
sumption worldwide, with three in five people con-
suming alcohol [10]. Monitoring pandemic-related
changes in alcohol use is therefore particularly
important in this region.

Two major mechanisms have been hypothesised to
influence changes in alcohol use during the pandemic.
The first mechanism refers to increased levels of dis-
tress, both as a consequence of measures taken to con-
tain the spread of the virus, such as social isolation,
income insecurity and job loss [6,11 13], as well as
the threat of personal exposure to COVID-19 or the
illness of a loved one. Psychological pressure and dis-
tress are known risk factors for high levels of alcohol
intake [14,15] and therefore expected to lead to
increased consumption during the COVID-19 pan-
demic. In contrast, the second mechanism suggests a
decline in alcohol use due to the reduced availability
and affordability of alcoholic beverages during this
period, as well as a reduction in potential drinking
occasions due to measures aimed at limiting social
gatherings [1,6]. Evidence for this mechanism emerges
from alcohol policy research, highlighting reduced
availability and affordability of alcoholic beverages as
effective policy measures to reduce alcohol use at the
population level [16] (both policies are part of the
WHO’s ‘Best Buys’ to reduce alcohol use, see [17]).
Both of these mechanisms may have played an impor-
tant role in stimulating changes in alcohol use during
the pandemic [18 20].

Preliminary findings from individual studies looking
at alcohol use over the course of the pandemic suggest
that changes in drinking differ by gender and age
group [21 24], and that there appears to have been a
particular rise in alcohol intake in people reporting at-
risk drinking prior to March 2020 [18,25]. Disparities
in pandemic-related changes in alcohol use across pop-
ulation groups have also been reported in narrative
syntheses of published literature on changes in sub-
stance use during COVID-19 [20,26 28]. To date,

however, there is a lack of robust quantitative assess-
ments of the overall pattern of pandemic-related
changes in alcohol use across Europe. In response to
this knowledge gap, we sought to review and meta-
analyse data from observational studies examining
changes in alcohol use during the COVID-19 pan-
demic in Europe. In doing so, we consider studies
from general as well as from at-risk populations,
including people with alcohol use disorder (AUD),
conduct gender-stratified analyses and explore regional
or time-dependent patterns of consumption change
over the pandemic period.

Methods

Search strategy and selection

A systematic literature search was conducted in
Embase, MEDLINE and PubMed (via OVID) and the
Web of Science on 1 October 2021 using appropriate
search terms (see Table S1 for details). In addition, a
Russian language literature search was conducted
using CyberLeninka.ru and eLIBRARY.ru between
4 and 14 November 2021 using the same search terms.
Eligible for inclusion were observational studies cover-
ing the general adult population or people with AUD
that captured changes in alcohol use at any time since
the COVID-19 pandemic, were published since
1 January 2020 and located in Europe (using the UN
Statistics Division definition [29] plus Cyprus, Georgia
and Turkey). Studies focusing on aggregate or indirect
measures of alcohol use, for example, alcohol pur-
chases, were therefore excluded. English and Russian
search terms were used to identify potentially eligible
reports; however, searches were not restricted by lan-
guage. Electronic database searches were sup-
plemented with a grey literature search via Google
Scholar and direct contact to colleagues in 47 countries
to identify additional or non-peer-reviewed works not
yet in the public domain.
Identified reports were screened in a two-step pro-

cess. First, titles and abstracts were screened by two
independent reviewers against the pre-specified inclu-
sion criteria. Next, full texts of potentially eligible
reports were similarly assessed by two additional inde-
pendent reviewers. To ensure sufficient inter-rater reli-
ability [30], unclear decisions or disagreements at
either step were discussed and resolved by the project
lead. Studies identified in the grey literature search
were screened separately by one reviewer and the pro-
ject lead. The final list of included reports was again
reviewed by experts in the field to ensure that no rele-
vant studies were missed. The search strategy and
review procedure were registered with PROSPERO
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(registration #: CRD42021238230) and complied with
the PRISMA guidelines (see Table S2).

Data extraction

The following information was extracted by one
reviewer from included reports using a Microsoft
Excel-based data extraction template: study character-
istics, including the study/survey name, the date of the
study implementation, the country where the study
was conducted and, if applicable, the region/city and
the study design (cross-sectional, repeated cross-sec-
tional or longitudinal study); sample size; the propor-
tion of current drinkers; the proportion of women;
mean age or age range; population subtype (general
population, people with AUD) and subsample if avail-
able (i.e. results available for total sample only or strat-
ified by gender); indicator of alcohol use change;
outcome measure; and whether sampling weights were
applied. We considered the following consumption
change indicators: (i) changes in overall alcohol use;
(ii) changes in the frequency of drinking; (iii) changes
in the quantity of alcohol consumed on a usual drink-
ing day; (iv) changes in heavy episodic drinking
(HED) or binge drinking; and (v) for AUD
populations only, risk of relapse. Outcome measures
were either proportions or differences in the mean
change in alcohol use during compared to prior the
pandemic, as defined in the individual reports.

Statistical analysis and data synthesis

Included reports were pooled by: (i) population sub-
type (general population, people with AUD);
(ii) indicator of changes in alcohol use (overall, fre-
quency, quantity, HED, relapse risk); and
(iii) outcome measure (proportion change or mean
change in alcohol use). Meta-analyses were planned
for all subsets where at least five independent studies
were available [see 31]. A sufficient number of studies
were identified for seven subsets of studies: (1) general
population surveys of changes in overall alcohol use
indicating the percentage of respondents who indicated
to have decreased or increased their consumption, by
women and men; general population surveys of
changes in (1A) drinking frequency, (1B) quantity of
alcohol consumed per drinking day, and (1C) fre-
quency of HED; and (2) general population surveys of
changes in the prevalence of alcohol use. The preva-
lence of alcohol use was defined as the proportion of
subjects who either reported consuming alcohol at
least once a week or once a month. We conducted a
sensitivity analysis excluding reports based on

convenience samples that measure changes in overall
alcohol use in the total population.
Random-effects meta-analyses for the difference in:

(i) the proportions of subjects reporting increases ver-
sus decreases; and (ii) the prevalence of alcohol users
during versus before the pandemic were conducted
using the function rma of the R package metafor [32].
Since the proportions refer to the same population, a
difference for paired proportions was calculated by first
calculating the difference between the number of
respondents increasing their consumption (ninc) versus
the number of respondents decreasing their consump-
tion (ndec) and then dividing this difference by the
number of alcohol users (n). Standard errors (SE) for
each difference were used as source of variance and
estimated based on the sample size of drinkers n and
the number of respondents reporting decreases ndec or
increases ninc (see Formula (1) [33]). To estimate the
differences and standard errors in the prevalence of
alcohol users, the same formulas were applied. Since
not all studies reported the relevant information, sam-
ple sizes of alcohol users were estimated in some cases
(n 14 reports) by multiplying the total sample size
(i.e. all participating respondents including people who
do not drink alcohol) with the proportion of current
drinkera and, in the case of gender-stratified analyses,
with the proportion of women/men. This procedure
assumed that studies considered changes in alcohol
use among current drinkers only. For studies not
reporting the proportion of current drinkers, the total
sample size was used. Very few studies also provided
information on alcohol users starting or stopping
drinking during the pandemic (n 6). In these stud-
ies, the number of current drinkers and the number of
those who stopped or started drinking were summed,
and the corresponding proportions were accounted for
as a decrease or increase in consumption, respectively,
when reported individually. For one study providing
monthly data on changes in alcohol use [34], propor-
tions were averaged for each a priori defined pandemic
period (March June 2020, July September 2020,
October 2020 or later). Between-study heterogeneity
was evaluated using Cochran’s Q and I2 statistics. To
identify possible publication bias, funnel plots were
produced and inspected for symmetry, and statistically
tested using Egger’s regression-based test [35]. To
control for disproportional influence of any single
study, leave-one-out analyses were performed.

SE
1
n

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
nincþndec

ninc ndecð Þ2
n

s
ð1Þ

Finally, random-effects meta-regressions were repeated
including possible moderators: timing of the study
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(categorical: March June 2020, July September 2020,
October 2020 or later); a variable indicating an
oversampling of younger or older adults (categorical:
general population, at least half of the sample is youn-
ger or equal to 35 years, at least half of the sample is
older or equal to 50 years); the inclusion of sampling
weights (binary variable); and four European sub-regions
(categorial; see Table S3) [29]. Meta-regressions were
conducted separately for each moderator to proof for
their independent impact, resulting in four analyses using
the same set of studies. Therefore, a Bonferroni correc-
tion of the α 0.05 significance threshold was applied,
yielding a corrected P-value of 0.0125 in moderator
analyses [36]. All analyses were conducted in R version
4.1.1 [37] and the code is available upon request from
the corresponding author.

For studies that did not qualify for meta-analyses,
brief narrative summaries of key findings are provided.
This includes other studies from the general popula-
tion whose outcomes were not comparable to those
described above (e.g. prevalence of people reporting
high-risk drinking) as well as studies that looked at
people with AUD. In the latter studies, we distin-
guished between findings relating to clinical popula-
tion only, and findings that compared people with
AUD with moderate drinkers.

Risk of bias for each study was assessed by one
reviewer using an adapted version of the ROBINS-I
tool to meet the conditions for observational studies
(available upon request) [38].

Results

We identified 646 reports of which 72 met our inclu-
sion criteria (see Figure 1; one of which was retrieved
from the search in the Russian language). Reasons for
exclusion included, among others, a sample that did
not reflect the general adult population or a clinical
population, no assessment of changes in alcohol use or
relevant results were not reported, a study location
outside Europe and data collection prior to
COVID-19.

Description of included reports

The majority of reports comprised studies of the gen-
eral adult population (n 64), with only a small num-
ber of studies focussing on people with AUD (n 8).
Of those reports included in the meta-analyses
(n 56), most covered individuals from the UK
(n 8), followed by Germany (n 6), France (n 5)
and Spain (n 5; see also Figure 2), and were carried
out during the first months of the pandemic (March

June 2020, n 44). Only a minority of these reports
were repeated cross-sectional (n 3) or longitudinal
studies (n 1), while the majority constituted cross-
sectional surveys. Depending on the study design,
changes in alcohol use were measured either as self-
perceived changes in alcohol use (e.g. “Has your con-
sumption of alcohol changed?” [40]; n 49), in
pseudo pre-post comparisons asking retrospectively
about pre-pandemic use (n 6), or as true pre-post
assessments in longitudinal studies (n 1). An over-
view of key characteristics of all studies included in the
meta-analyses is provided in Table S3. A brief over-
view of key findings of general population studies
assessing changes in alcohol use which were not suit-
able for meta-analyses is given in Table 1.

Risk of bias and methodological quality of studies

Quality assessment suggested that there was a serious
(n 46) or moderate (n 11) risk of bias in most
included reports. Only 15 studies were found to have a
low risk of bias. The majority of studies either failed to
properly report or had more than 20% missing values
(n 23), were found to be at serious risk of sampling
bias by not weighting data derived from non-
probabilistic sampling techniques (n 8), or both
(n 13; see Table S4). Given the very small number
of studies with low or moderate risk of bias in the dif-
ferent meta-analyses conducted (n < 5), no sensitivity
analyses were performed excluding studies with serious
risk of bias. Among reports included in meta-analyses,
almost three-quarters did not apply statistical weights
to their data regardless of applying a probabilistic or
non-probabilistic sampling approach (reports using
weighted data: n 25).

Changes in overall alcohol use

Forty-four studies covering 189 321 current drinkers
included information on proportional changes in over-
all alcohol use in either direction (i.e. decreases and
increases). Among all studies, the pooled difference of
the proportion of drinkers reporting increases minus
the proportion of drinkers reporting decreases in over-
all alcohol use (referred to as ‘change score’ hereafter)
was significant at 0.038 [95% confidence interval
(CI) 0.076, 0.000; P 0.048; see Figure 3]. This
suggests that the group of drinkers indicating a reduc-
tion in their consumption during this period was
slightly higher than the group of drinkers indicating an
increase. Excluding reports based on convenience,
samples resulted in a more pronounced difference
between both groups ( 0.075, 95% CI: 0.125,
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Table 1. Narrative summary of key findings of general population studies not included in meta-analysis

Study Country Key study characteristics Study period Key findings

Cicero et al.
[41]

Italy Cross-sectional survey study
of a cohort of 359 elderly
adults being at least 4 weeks
in quarantine (strict
lockdown), unweighted data

February–April 2020 Prevalence of respondents
consuming more than one
alcoholic drink per day
increased from 1.4% to 25.6%.
Overall, alcohol use
significantly increased during
quarantine as indicated by
the share of alcohol in total
energy intake (pre-
quarantine: 2.9% � 0.6%
versus during quarantine:
4.9% � 1.0%).

Daly and
Robinson [42]

UK Longitudinal cohort study of
3358 middle-aged adults,
weighted data

May 2020 (compared to
2016–2018)

Significant increase in
AUDIT-PC score from 3.17
to 3.34 (P = 0.003)
comparing 2016–2018
period to May 2020.
Significant increases in high-
risk drinking (AUDIT-PC
scores ≥5) in women
(14.0%–19.2%) and men
(24.7% to 29.9%).

Laghi et al. [43] Italy Cross-sectional survey study
of 1533 young adults with
women being over-
represented, unweighted data

April–May 2020 Mean AUDIT-C score
decreased for women from
2.33 (SD: 1.67) before the
pandemic (retrospective
assessment) to 1.51 (SD:
1.52) during the pandemic,
and for young adult men
from 3.00 (SD: 2.06) to 2.03
(SD: 1.88).

L�opez-Bueno
et al. [44]

Spain Cross-sectional survey study
of a convenience sample of
adults being isolated in
mandatory COVID-19
confinement for at least 1
day (n = 2741), unweighted
data

March–April 2020 Prevalence of any alcohol use
decreased significantly with
increasing length of COVID-
19 confinement, from 70.5%
before COVID-19
confinement to 53.4%,
46.5% and 43.4% at weeks
1, 2 and 3, respectively.

Marty et al. [45] France Cross-sectional survey study
of a convenience sample of
938 adults with women being
overrepresented, unweighted
data

April–May 2020 Prevalence of low and
medium drinking levels (up
to 100 g pure alcohol per
week) increased significantly
from 30% before to 39%
during pandemic.

Skotnicka et al.
2021 [46]

Austria,
Poland,
UK

Cross-sectional survey study
including three convenience
samples from Austria
(n = 353), Poland (n = 407),
and UK (n = 311),
unweighted data

October 2020 Drinking alcohol at least
weekly increased from before
lockdown (retrospectively
assessed) to the time of
lockdown from 11.9% to
23.0% in Austria, from 16.2%
to 23.1% in Poland and from
16.7% to 29.0% in the UK.

Studer et al.
2021 [47]

Switzerland Longitudinal cohort study of
2344 young adult men,
unweighted data

May–June 2020 (compared
to April 2019 to early
February 2020)

Weekly drinking volume and
frequency of heavy episodic
drinking significantly
decreased during the
pandemic compared to the
pre-pandemic period by
16.8% and 17.7%,
respectively.

(Continues)
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substantial based on both indicators (see Table 2),
while there was no indication of a publication bias (see
Figure S15). Leave-one-out analysis identified one
study whose exclusion led to a small decline in the
pooled reduction of alcohol use prevalence ( 0.064,
95% CI 0.103, 0.025; P 0.006; I2 74.4%; see
Table 2).

Narrative summary of alcohol use changes among people
with AUD

An additional eight studies including people with
AUD are summarised narratively hereafter (for key
characteristics of these studies, see Table S12).

A cross-sectional online survey of Polish adults
assessed the impact of national lockdown (24 March 6
May 2020) on dietary habits, smoking and alcohol use
[50]. The sample included a small number of respon-
dents (n 14, 1.2% of the sample) who described
themselves as being alcohol dependent. While most
respondents reported no increase in consumption dur-
ing lockdown (77%), self-declared dependent drinkers
were more likely than other drinkers to report an
increase during this period (64% vs. 14%). Compara-
ble results were reported in a repeated cross-sectional
survey study from England [51]. High-risk drinking
was found to be increased by +39.5% during COVID-
19 compared to the pre-pandemic period (August
2019 February 2020), with greater increases among
women (+55.4%) compared to men (+30.7%), while
a decrease of 7.8% was observed in the comparator
year (April July 2019 compared to August 2018
February 2019). In addition, there was a significant
increase in alcohol reduction attempts during the pan-
demic compared to the pre-pandemic period (+75.5%).

Another repeated cross-sectional survey study of
non-institutionalised Czech adults examined the
impact of the COVID-19 pandemic on the prevalence
of alcohol abuse and AUD [52]. Across three measure-
ment points, the prevalence of AUD insignificantly
fluctuated between 6.6% in November 2017, 4.3% in

May 2020 and 5.0% in November 2020, and for
alcohol abuse between 9.4%, 7.9% and 10.4%, respec-
tively. Finally, a subsample of the Belgian online cross-
sectional survey study [53] were used to compare
changes in respondents at high risk for AUD (n 299,
Alcohol Use Disorders Identification Test [AUDIT]
score > 19) with non-abstinent moderate drinkers
(n 299, matched controls, AUDIT scores 1 8) [54].
They found that although respondents at risk for AUD
were more likely than moderate drinkers to modify
their consumption following lockdown (91.3%
vs. 71.6%, respectively), overall, they were actually
more likely to decrease (65.9% vs. 35.1%, respectively)
rather than increase their consumption (25.4%
vs. 36.5%, respectively). At the same time, respon-
dents with AUD at either end of the scale showed
greater changes in consumption compared to moderate
drinkers, that is, those who decreased consumption,
decreased more and vice versa.
Studies focusing exclusively on people within the

health-care system stemmed from Spain (Barcelona,
two studies), Russia (one study) and the UK (one
study). One cross-sectional online study assessed
changes in the frequency of substance use among peo-
ple seeking substance use disorder treatment, includ-
ing AUD, in a specialised clinic in Barcelona [55].
Among all study participants, 18.9% reported a
decrease, 12.5% reported an increase and 66% report
no change in consumption compared to 6 months
prior to lockdown. Similar findings were reported in a
study based on patient reports of adults attending
mental health services in Southern London [56]. While
patients’ mean AUDIT scores did not differ signifi-
cantly before versus during the pandemic period, the
prevalence of hazardous drinking decreased (17 8%),
and the proportion of those potentially alcohol depen-
dent increased (19 28%).
Only one study examined the impact of COVID-19

on risk of relapse, analysing data from a retrospective
cohort study of people with AUD (n 362) attending
an outpatient service at a specialist treatment hospital
in Barcelona [57]. Results showed that the odds of

Table 1. (Continued)

Study Country Key study characteristics Study period Key findings

Villanueva et al.
(2021) [48]

Spain Cross-sectional survey study
of a convenience sample of
3779 adults, weighted data

April–May 2020 Medium- to high-level
drinking (AUDIT-C ≥ 4 for
women and ≥ 5 for men)
significantly decreased from
16.1% pre-pandemic to
9.3% during the pandemic.

AUDIT, Alcohol Use Disorders Identification Test.
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Difference proportion of increases vs. proportion of decreases

Poland | Kowalczuk & Gebski 2021

UK | Rathod et al. 2020

Denmark | Giacalone et al. 2020

UK | BCS70 cohort | Clay et al. 2021

Germany | Koopmann et al. 2021

Belgium | Vanderbruggen et al. 2020

France | Rossinot et al. 2020

UK − Scotland | Ingram et al. 2020

UK | Next Steps cohort | Clay et al. 2021

France | Rolland et al. 2020

Sweden | September to December 2020 | Blom et al. 2021

Germany | Profeta et al. 2021

Germany | Janssen et al. 2021

Denmark | Janssen et al. 2021

Ireland | Reynolds et al. 2021

Sweden | April to June 2020 | Blom et al. 2021

Poland | Dobrowolski & Wlodarek 2021

UK | NCDS cohort | Clay et al. 2021

Belgium | Pabst et al. 2021a

UK | Garnett et al. 2021

Italy − Reggio Emilia | Paltrinieri et al. 2021

Belgium | Drieskens et al. 2021

Netherlands | Merlo et al. 2021

Finland | Oksanen et al. 2020

Lithuania | Kriaucioniene et al. 2020

UK | Robinson et al. 2020

Netherlands | Benschop et al. 2021

Slovenia | Janssen et al. 2021

Austria | Strizek et al. 2021

Sweden | Hakansson et al. 2020

Europe − selected countries | EIT Food Consumer Task Force 2021

Finland | Mäkelä et al. 2020

Poland  | Chodkiewicz et al. 2020

Ireland | Central Statistics Office 2020

France | Constant et al. 2020

Germany | Klosterhalfen et al. 2021

Sweden | July to September 2020 | Norstat 2021

Netherlands | Flycatcher Internet Research 2020a

Norway − Bergen | Alpers et al. 2021

Sweden | April to June 2020 | Norstat 2021

Sweden | October 2020 to January 2021 | Norstat 2021

France | Guignard et al. 2021

Austria | Schiestl et al. 2020

Norway | Bramness et al. 2021

Norway | Opinion 2020

Netherlands | Flycatcher Internet Research 2020b

Republic of Georgia | Makhashvili et al. 2020

Greece | Rantis et al. 2021

Greece − Southwestern Greece | Tsigkas et al. 2021

UK | MCS cohort | Clay et al. 2021

Spain | OEDA−COVID 2021

Europe − selected countries | Pisot et al. 2020
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  1.944%   −0.017 [−0.039,  0.005]

  1.873%   −0.020 [−0.075,  0.035]

  1.941%   −0.020 [−0.044,  0.004]

  1.910%   −0.023 [−0.064,  0.018]

  1.951%   −0.026 [−0.041, −0.011]

  1.943%   −0.030 [−0.052, −0.008]

  1.948%   −0.040 [−0.058, −0.022]

  1.951%   −0.045 [−0.060, −0.030]

  1.821%   −0.050 [−0.122,  0.022]

  1.925%   −0.057 [−0.091, −0.023]

  1.941%   −0.063 [−0.087, −0.039]

  1.945%   −0.070 [−0.090, −0.050]

  1.948%   −0.087 [−0.105, −0.068]

  1.910%   −0.090 [−0.131, −0.049]

  1.956%   −0.100 [−0.107, −0.093]

  1.948%   −0.113 [−0.131, −0.096]

  1.949%   −0.125 [−0.141, −0.109]

  1.930%   −0.137 [−0.168, −0.106]

  1.902%   −0.150 [−0.194, −0.106]

  1.921%   −0.166 [−0.202, −0.130]

  1.921%   −0.170 [−0.206, −0.134]

  1.924%   −0.207 [−0.242, −0.172]

  1.934%   −0.227 [−0.255, −0.199]

  1.867%   −0.230 [−0.288, −0.172]

  1.923%   −0.283 [−0.318, −0.248]

  1.936%   −0.353 [−0.381, −0.326]

  1.948%   −0.359 [−0.376, −0.342]

  1.935%   −0.373 [−0.401, −0.345]

100.000%   −0.038 [−0.076, −0.000]

Study Estimate [95% CI]

Figure 3. Random-effects meta-analysis for changes in alcohol use. Outcome measure was the difference in the proportion of respondents
reporting increases minus decreases in alcohol use. Study details and references are provided in Table S4.
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patients screening positive for ethyl glucuronide
(i.e. indicator for relapse) almost doubled during lock-
down. Finally, a Russian study conducted in Moscow
found that the number of people with severe alcohol
poisoning increased fourfold between March and May
2020 compared to the same period of the previous
year [58].

Discussion

This systematic review and meta-analysis synthesise
the evidence from observational studies on changes in
alcohol use during the COVID-19 pandemic in
Europe. Across 44 general population studies, the pro-
portion of people reporting a decrease in overall alco-
hol use was slightly higher than the proportion of
people reporting an increase over the course of the
pandemic. In addition, a higher proportion of people
reported drinking less frequently, consuming lower
amounts of alcohol and having fewer HED occasions.
The prevalence of alcohol use appears to have
decreased during relative to the pre-pandemic period.
At the same time, evidence from the narrative sum-
mary suggests that, with few exceptions, high-level
drinking patterns solidified or even intensified during
the pandemic among those with pre-pandemic high
drinking levels or AUD.

Strengths and limitations

This study is among the first comprehensive efforts to
synthesise research on alcohol use changes during the
COVID-19 pandemic in Europe. Key strengths of our
review include the breadth of our search strategy,

which enabled the identification of relevant peer-
reviewed and grey literature from across Europe. In
addition, we employed a structured approach to data
abstraction and used the recognised risk of bias tools
to quality assess the literature. Finally, and impor-
tantly, unlike previous narrative summaries of this evi-
dence, we used meta-regression analyses where
possible to quantify the size and direction of change in
alcohol use during the pandemic. However, before we
discuss our findings in a broader context, some limita-
tions are outlined.
First, we found a serious risk of bias in a large num-

ber of included reports (see Table S4). Given the small
number of studies with low or moderate risk of bias, a
sensitivity analysis to exclude reports with a serious
risk of bias was not possible. However, in our meta-
analysis, we did not find the consideration of sampling
weights to affect pooled estimates. Second, most of the
reports included based on convenience samples. The
results of our sensitivity analysis, in which these reports
were excluded, however, corroborated our main find-
ing that more Europeans had reduced their alcohol use
during the pandemic than increased it. This result is
further consistent with figures of recorded alcohol per
capita consumption as collected in the WHO monitor-
ing efforts (yet unpublished analysis, personal commu-
nication of the head of the WHO Collaborating Centre
collecting the data). Third, our analyses assumed that
all changes in alcohol use reported in 2020 occurred in
the context of the COVID-19 pandemic. However, as
most studies were of cross-sectional design, no causal
conclusions can be drawn, and secondary factors may
also have had an impact on consumption changes.
Fourth, our systematic literature search was conducted
in English and Russian only, so relevant research pub-
lished in other languages may not be covered. To

Table 2. Heterogeneity (Cochran’s Q and I2) and publication bias (Egger’s regression-based test and leave one out analysis)
for main analysis

Number of
estimates Q (P-value) I2 (%)

Egger’s t
(P-value) Leave-one-out

Changes in overall alcohol use
Total sample 52 6046.97 (<0.001) 99.4 0.131 (0.896) No influence
Total sample—sensitivity analysisa 27 3928.72 (<0.001) 99.6 �1.429 (0.165) No influence
Women 15 1319.73 (<0.001) 99.3 �0.294 (0.773) No influence
Men 13 833.97 (<0.001) 98.8 �0.031 (0.976) No influence

Changes in drinking frequency 41 1719.26 (<0.001) 98.4 �3.224 (0.003) No influence
Changes in drinking quantity 39 905.29 (<0.001) 97.5 �1.812 (0.078) No influence
Changes in the frequency of
heavy episodic drinking

39 1610.43 (<0.001) 98.4 0.778 (0.442) No influence

Change in prevalence of
current alcohol consumers

10 44.98 (<0.001) 82.7 �0.364 (0.726) Considerable
influence of
one study [49]

aReports based on general population samples were included only (n = 21).
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ensure the best possible coverage of all relevant litera-
ture, we contacted researchers from more than
40 European countries as part of the grey literature
search and asked them for national data on this topic.
Fifth, the interpretation of the meta-analytical results

is affected by considerable heterogeneity of the
included reports and meta-regressions could not iden-
tify an apparent single cause. Thus, a range of different
factors may have contributed to the high level of het-
erogeneity. Previous research has questioned the ability
of surveys to be representative of a country’s popula-
tion, particularly with regard to alcohol use [59,60],
with substantial underestimation of population-level
consumption [61,62]. Furthermore, the validity of self-
report data on changes in alcohol use remains unclear.
Apart from these methodological constraints, high het-
erogeneity could also be interpreted in light of the dif-
ferential trends in consumption we identified. That is,
rather than a simple one-way effect (either a decrease
or an increase in consumption), a shift in drinking
appears to have taken place during the COVID-19
pandemic, resulting in changes in consumption at both
ends of the distribution. In other words, many people
reduced their drinking, while at the same time some
(particularly those with existing high drinking levels)
increased their alcohol use [63]. Changes in consump-
tion may thus be determined by pre-pandemic drink-
ing patterns; an indicator that could possibly explain
some of the heterogeneity, but was barely considered
in the reports included.
Finally, only a very limited number of studies pro-

vided information on people stopping or starting
drinking alcohol during the COVID-19 pandemic. In
reports providing this information, more people
reported to have stopped drinking alcohol during the
pandemic (8.8 11.3%) than reported to have started
alcohol use (0.3 6.3%) [64 67].

Interpretation

In line with recent research based on alcohol purchase
data and other population consumption indicators, our
findings could be interpreted as pointing towards a
decrease in overall drinking levels in Europe during
the COVID-19 pandemic [68 70]. This decline,
alongside the decreases we found in the prevalence of
alcohol users, could be viewed as evidence to support
the prior hypothesis, that is, that reduced availability
and affordability of alcoholic beverages during the pan-
demic would result in a drop in alcohol use [6]. Other
studies that examined the mechanism behind this
change did not find conclusive evidence of reduced
affordability of alcoholic beverages during 2020
[14,19]. In Germany, for example, value-added taxes

were reduced in the second half of 2020, meaning
alcoholic beverages actually became more affordable
during the pandemic [68]. The extent to which
reduced availability of alcohol due to the national mea-
sures adopted to curb the spread of COVID-19 actu-
ally led to reduced consumption is also not yet clear.
However, given the constraints on social gatherings
and leisure activities commonly associated with ele-
vated drinking, such as family celebrations, holidays,
festivals and trips to bars and restaurants [71 73], it
seems likely that social restrictions were an important
driver behind the overall decrease in consumption
[74]. In line with this, it is noteworthy that the most
pronounced and consistent decline was observed
in HED.
At the same time, while our meta-analytical findings

suggest that alcohol use declined during the pandemic,
we found evidence of increasing alcohol use among
those already drinking at high levels prior to COVID-
19. In line with the previously hypothesised distress
mechanism [6,11], coping with pandemic-related
stress is one of the most frequently mentioned motives
for increased alcohol use [8,14,64,74]. It is conceiv-
able that individuals who were already drinking alcohol
at high levels, including people with AUD, potentially
consider drinking as a coping strategy and further
increased their alcohol use during the pandemic in
response to the numerous pandemic-related stressors
[7,14]. Increased alcohol use among existing high-level
drinkers could have profound and negative public
health consequences. There are already indications in
some parts of Europe that the pandemic has exacer-
bated rates of alcohol-related harm among this popula-
tion. For example, one UK study found that primary
care contacts decreased in the first half of 2020 for all
health conditions examined, except for acute alcohol-
related events [75]. Furthermore, provisional mortality
data from England and Wales show a marked increase
in alcohol-attributable deaths between April and
September 2020, with a particularly rise in more
deprived regions such as the North East of England
[76]. Given that socio-economically deprived commu-
nities already experienced disproportionate levels of
alcohol-related harm prior to COVID-19 [77,78], the
pandemic has the potential to worsen health inequal-
ities. Finally, not only may the pandemic change alco-
hol use, but alcohol can also adversely affect the
infection with the coronavirus and the progression of
COVID-19 disease. This was shown in a large US
case control study, which found patients with AUD to
have a significantly increased risk of COVID-19 infec-
tion and worse outcomes compared to controls not
having been diagnosed with a substance use disorder
[79]. Others have highlighted the syndemic nature of
COVID-19, meaning that it interacts with and
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exacerbates existing social inequalities in chronic dis-
ease and the social determinants of health [80].
Research on the impact of COVID-19 on alcohol-
related harm in Europe and other global regions is still
at an early stage. Our findings highlight the need to
rapidly expand the evidence base in this area, as well
as to strengthen the public health response, particularly
in the specialist treatment sector.
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[39] Pišot S, Milovanovi�c I, Šimunič B et al. Maintaining everyday life praxis
in the time of COVID-19 pandemic measures (ELP-COVID-19 survey).
Eur J Public Health 2020;30:1181–6.

[40] Reynolds CME, Purdy J, Rodriguez L, McAvoy H. Factors associated
with changes in consumption among smokers and alcohol drinkers dur-
ing the COVID-19 ‘lockdown’ period. Eur J Public Health 2021;31:
1084–9.

[41] Cicero A, Fogacci F, Giovannini M et al. COVID-19-related quarantine
effect on dietary habits in a northern Italian rural population: data from
the Brisighella heart study. Nutrients 2021;13:309.

[42] Daly M, Robinson E. High-risk drinking in midlife before versus during
the COVID-19 crisis: longitudinal evidence from the United Kingdom.
Am J Prev Med 2021;60:294–7.

[43] Laghi F, Di Tata D, Bianchi D et al. Problematic alcohol use in young
adults during the COVID-19 lockdown in Italy. Psychol Health Med
2021;27:139–49.

[44] L�opez-Bueno R, Calatayud J, Casaña J et al. COVID-19 confinement
and health risk behaviors in Spain. Front Psychol 2020;11:1426.

[45] Marty L, de Lauzon-Guillain B, Labesse M, Nicklaus S. Food choice
motives and the nutritional quality of diet during the COVID-19 lock-
down in France. Appetite 2021;157:105005.

[46] Skotnicka M, Karwowska K, Kłobukowski F, Wasilewska E,
Małgorzewicz S. Dietary habits before and during the COVID-19 epi-
demic in selected European countries. Nutrients 2021;13:1690.

[47] Studer J, Marmet S, Gmel G et al. Changes in substance use and other
reinforcing behaviours during the COVID-19 crisis in a general population
cohort study of young Swiss men. J Behav Addict 2021;10(4):901–11.
[Epub ahead of print]

[48] Villanueva VJ, Motos P, Isorna M, Villanueva V, Blay P, V�azquez-
Martínez A. Impact of confinement measures on the Covid-19 pandemic
on alcohol risk consumption. Rev Esp Salud Pública 2021;95:
e202101015.

[49] Villanueva-Blasco VJ, Villanueva Silvestre V, Isorna M, Motos P, Blay P,
V�azquez-Martínez A. Changes in alcohol consumption pattern based on
gender during COVID-19 confinement in Spain. Int J Environ Res
Publlic Health 2021;18:8028.

[50] Sidor A, Rzymski P. Dietary choices and habits during COVID-19 lock-
down: experience from Poland. Nutrients 2020;12:1657.

[51] Jackson SE, Beard E, Angus C, Field M, Brown J. Moderators of
changes in smoking, drinking and quitting behaviour associated with the

first COVID-19 lockdown in England. Addiction 2021. [Epub ahead of
print].

[52] Winkler P, Mohrova Z, Mlada K et al. Prevalence of current mental dis-
orders before and during the second wave of COVID-19 pandemic: an
analysis of repeated nationwide cross-sectional surveys. J Psychiatr Res
2021;139:167–71.

[53] Pabst A, Bollen Z, Creupelandt C et al. Alcohol consumption changes
during the first COVID-19 lockdown: an online population survey in a
convenience sample of French-speaking Belgian residents. Psychiatry
Res 2021;300:113938.

[54] Pabst A, Bollen Z, Creupelandt C, Fontesse S, Maurage P. Alcohol
consumption changes following COVID-19 lockdown among French-
speaking Belgian individuals at risk for alcohol use disorder. Prog Neuro-
psychopharmacol Biol Psychiatry 2021;119:110282.

[55] Blithikioti C, Nuño L, Paniello B, Gual A, Miquel L. Impact of
COVID-19 lockdown on individuals under treatment for substance use
disorders: risk factors for adverse mental health outcomes. J Psychiatr
Res 2021;139:47–53.

[56] Rao R, Mueller C, Broadbent M. Risky alcohol consumption in older
people before and during the COVID-19 pandemic in the
United Kingdom. J Subst Use 2021:1–6. [Epub ahead of print]

[57] Barrio P, Baldaquí N, Andreu M et al. Abstinence among alcohol use
disorder patients during the COVID-19 pandemic: insights from Spain.
Alcohol Clin Exp Res 2021;45:802–7.

[58] Belova MV, Ilyashenko KK, Simonova AY, Potskhveriya M, Trusov G.
The structure of acute exotoxicosis during the first three months of the
COVID-19 pandemic (according to the acute Toxicosis Department of
N.V. Sklifosovsky research Institute for Emergency Medicine).
Sklifosovsky J Emergy Med Care 2021;10:27–32.

[59] Rehm J, Kilian C, Rovira P, Shield KD, Manthey J. The elusiveness of
representativeness in general population surveys for alcohol. Drug Alco-
hol Rev 2021;40:161–5.

[60] Krumpal I. Determinants of social desirability bias in sensitive surveys: a
literature review. Qual Quant 2013;47:2025–47.

[61] Kilian C, Manthey J, Probst C et al. Why is per capita consumption
underestimated in alcohol surveys? Results from 39 surveys in 23 Euro-
pean countries. Alcohol Alcohol 2020;55:554–63.

[62] Livingston M, Callinan S. Underreporting in alcohol surveys: whose
drinking is underestimated? J Stud Alcohol Drugs 2015;76:158–64.

[63] Rossow I, Bartak M, Bloomfield K et al. Changes in alcohol consump-
tion during the COVID-19 pandemic are dependent on initial consump-
tion level: findings from eight European countries. Int J Environ Res
Public Health 2021;18:10547.

[64] Vanderbruggen N, Matthys F, Van Laere S et al. Self-reported alcohol,
tobacco, and cannabis use during COVID-19 lockdown measures:
results from a web-based survey. Eur Addict Res 2020;26:309–15.

[65] Benschop A, van Bakkum F, Noijen J. Changing patterns of substance
use during the coronavirus pandemic: self-reported use of tobacco, alco-
hol, cannabis, and other drugs. Front Psych 2021;12:633551.

[66] Koopmann A, Georgiadou E, Reinhard I et al. The effects of the lock-
down during the COVID-19 pandemic on alcohol and tobacco con-
sumption behavior in Germany. Eur Addict Res 2021;27:242–56.

[67] Rantis K, Panagiotidis P, Parlapani E, Holeva V, Tsapakis EM,
Diakogiannis I. Substance use during the COVID-19 pandemic in
Greece. J Subst Use 2021:1–8. [Epub ahead of print]

[68] Destatis. Alkoholverbrauch geht im Corona-Jahr 2020 weiter zurück, 2021.
Available at: https://www.destatis.de/DE/Presse/Pressemitteilungen/2021/03/
PD21_148_799.html (accessed 14 April 2021)

[69] Anderson P, Llopis EJ, O’Donnell A, Kaner E. Impact of COVID-19
confinement on alcohol purchases in Great Britain: controlled inter-
rupted time-series analysis during the first half of 2020 compared with
2015–2018. Alcohol Alcohol 2021;56:307–16.

[70] Reinstadler V, Ausweger V, Grabher A-L et al. Monitoring drug con-
sumption in Innsbruck during coronavirus disease 2019 (COVID-19)
lockdown by wastewater analysis. Sci Total Environ 2021;757:144006.

[71] Kuntsche E, Gabhainn SN, Roberts C et al. Drinking motives and links to
alcohol use in 13 European countries. J Stud Alcohol Drugs 2014;75:428–37.

[72] Bellis MA, Hughes K, Jones L et al. Holidays, celebrations, and commisera-
tions: measuring drinking during feasting and fasting to improve national
and individual estimates of alcohol consumption. BMC Med 2015;13:113.

[73] Hale T, Atav T, Hallas L et al. Variation in government responses to
COVID-19. Oxford, UK: Blavatnik School of Government, 2020.
https://www.bsg.ox.ac.uk/covidtracker.

930 C. Kilian et al.

© 2022 The Authors. Drug and Alcohol Review published by John Wiley & Sons Australia, Ltd on behalf of Australasian Professional Society on Alcohol and other Drugs.

 14653362, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13446 by Shsische Landesbibliothek, W

iley O
nline Library on [27/11/2023]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



[74] Bramness JG, Bye EK, Moan IS, Rossow I. Alcohol use during the
COVID-19 pandemic: self-reported changes and motives for change.
Eur Addict Res 2021;27:257–62.

[75] Mansfield KE, Mathur R, Tazare J et al. Indirect acute effects of the
COVID-19 pandemic on physical and mental health in the UK: a
population-based study. Lancet Digit Health 2021;3:e217–30.

[76] Office for National Statistics. Quarterly alcohol-specific deaths in
England and Wales: 2001 to 2019 registrations and Quarter 1 (Jan to
Mar) to Quarter 3 (July to Sept) 2020 provisional registrations. 2021.
Available at: https://www.ons.gov.uk/peoplepopulationandcommunity/bir
thsdeathsandmarriages/deaths/bulletins/quarterlyalcoholspecificdeathsine
nglandandwales/2001to2019registrationsandquarter1jantomartoquarter3j
ulytosept2020provisionalregistrations.

[77] Lewer D, Meier P, Beard E, Boniface S, Kaner E. Unravelling the alco-
hol harm paradox: a population-based study of social gradients across
very heavy drinking thresholds. BMC Public Health 2016;16:599.

[78] Probst C, Kilian C, Sanchez S, Lange S, Rehm J. The role of alcohol use
and drinking patterns in socioeconomic inequalities in mortality: a sys-
tematic review. Lancet Public Health 2020;5:e324–32.

[79] Wang QQ, Kaelber DC, Xu R, Volkow ND. COVID-19 risk and out-
comes in patients with substance use disorders: analyses from elec-
tronic health records in the United States. Mol Psychiatry 2021;26:
30–9.

[80] Bambra C, Riordan R, Ford J, Matthews F. The COVID-19 pandemic
and health inequalities. J Epidemiol Community Health 2020;74:964–8.

Supporting Information

Additional Supporting Information may be found
in the online version of this article at the publisher’s
website:

Table S1: Search terms.
Table S2: Prisma checklist (2020).
Table S3: Key characteristics of studies included in
meta-analysis.
Table S4: Risk of bias (ROB) assessment.
Table S5: Results for random-effects meta-regression
analyses on the pooled change in overall alcohol use
(total sample; 44 studies).
Table S6: Results for random-effects meta-regression
analyses on the pooled change in overall alcohol use
(women; 15 studies).
Table S7: Results for random-effects meta-regression
analyses on the pooled change in overall alcohol use
(men; 13 studies).
Table S8: Results for random-effects meta-regression
analyses on the pooled change in drinking frequency
(7 studies).
Table S9: Results for random-effects meta-regression
analyses on the pooled change in the amount of alco-
hol consumed per drinking occasion (6 studies).
Table S10: Results for random-effects meta-regression
analyses on the pooled change in the frequency of
heavy episodic drinking (6 studies).
Table S11: Results for random-effects meta-regression
analyses on the pooled change in the prevalence of

alcohol users during versus before the pandemic (7
studies).
Table S12: Key characteristics of studies included in
the narrative summary of alcohol use changes among
people with alcohol use disorder.
Figure S1: Sensitivity analysis: random-effects meta-
analysis for changes in alcohol use (n 21); reports
based on convenience samples were excluded. Out-
come measure was the difference in the proportion of
respondents reporting increases minus decreases in
alcohol use.
Figure S2: Random-effects meta-analysis for changes
in alcohol use among women. Outcome measure was
the difference in the proportion of respondents
reporting increases minus decreases in alcohol use.
Figure S3: Random-effects meta-analysis for changes
in alcohol use among men. Outcome measure was the
difference in the proportion of respondents reporting
increases minus decreases in alcohol use.
Figure S4: Funnel plot for random-effects meta-anal-
ysis for changes in alcohol use for the total sample.
Figure S5: Funnel plot for sensitivity analysis.
Figure S6: Funnel plot for random-effects meta-anal-
ysis for changes in alcohol use for women.
Figure S7: Funnel plot for random-effects meta-anal-
ysis for changes in alcohol use for men.
Figure S8: Random-effects meta-analysis for changes
in the drinking frequency. Outcome measure was the
difference in the proportion of respondents reporting
increases minus decreases in their drinking frequency.
Figure S9: Random-effects meta-analysis for changes
in the drinking quantity. Outcome measure was the
difference in the proportion of respondents reporting
increases minus decreases in their drinking quantity.
Figure S10: Random-effects meta-analysis for changes
in the frequency of heavy episodic drinking. Outcome
measure was the difference in the proportion of
respondents reporting increases minus decreases in
their frequency of heavy episodic drinking.
Figure S11: Funnel plot for random-effects meta-
analysis for changes in drinking frequency.
Figure S12: Funnel plot for random-effects meta-
analysis for changes in drinking quantity.
Figure S13: Funnel plot for random-effects meta-
analysis for changes in frequency of heavy episodic
drinking.
Figure S14: Random-effects meta-analysis for changes
in the prevalence of alcohol use. Outcome measure
was the difference in the proportion of respondents
reporting alcohol use during minus before the pan-
demic period.
Figure S15: Funnel plot for random-effects meta-
analysis for changes in prevalence of alcohol use.

Alcohol and COVID-19 in Europe: A meta-analysis 931

© 2022 The Authors. Drug and Alcohol Review published by John Wiley & Sons Australia, Ltd on behalf of Australasian Professional Society on Alcohol and other Drugs.

 14653362, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13446 by Shsische Landesbibliothek, W

iley O
nline Library on [27/11/2023]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License


