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ABSTRACT

Aims To investigate changes in alcohol consumption during the first months of the COVID-19 pandemic in Europe as
well as its associations with income and experiences of distress related to the pandemic. Design Cross-sectional
on-line survey conducted between 24 April and 22 July 2020. Setting Twenty-one European countries.
Participants A total of 31 964 adults reporting past-year drinking. Measurements Changes in alcohol consumption
were measured by asking respondents about changes over the previous month in their drinking frequency, the quantity
they consumed and incidence of heavy episodic drinking events. Individual indicators were combined into an aggregated
consumption-change score and scaled to a possible range of —1 to +1. Using this score as the outcome, multi-level linear
regressions tested changes in overall drinking, taking into account sampling weights and baseline alcohol consumption
[Alcohol Use Disorder Identification Test (AUDIT-C)| and country of residence serving as random intercept. Similar models
were conducted for each single consumption-change indicator. Findings The aggregated consumption-change score
indicated an average decrease in alcohol consumption of —0.14 [95% confidence interval (CI) = —0.18, —0.10]. Statisti-
cally significant decreases in consumption were found in all countries, except Ireland (—0.08, 95% CI = —0.17, 0.01) and
the United Kingdom (+0.10, 95% CI = 0.03, 0.17). Decreases in drinking were mainly driven by a reduced frequency of
heavy episodic drinking events (—0.17, 95% CI = —0.20, —0.14). Declines in consumption were less marked among those
with low- or average incomes and those experiencing distress. Conclusions On average, alcohol consumption appears to
have declined during the first months of the COVID-19 pandemic in Europe. Both reduced availability of alcohol and
increased distress may have affected consumption, although the former seems to have had a greater impact in terms of
immediate effects.
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INTRODUCTION

Since early 2020, global populations have experienced the
rapid spread of the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2, henceforth: COVID-19 pandemic),
leading to more than 200 000 deaths in Europe within the
first 6 months of 2020 alone [1]. Numerous measures have
been adopted to respond to the spread of the disease, with
the European population subjected to varying levels of local
or national lockdown, including border closures across
countries inside and outside the Schengen Area [2]. These
measures have had unprecedented impacts upon private
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and public life, and continue to affect population health
and well-being world-wide [3,4]. Alcohol use has been
identified as an important risk factor for poor physical and
mental health [5] and is prone to change in stressful times,
such as the current COVID-19 pandemic. At the same time,
changes in alcohol consumption are likely to affect the
course and prognosis of the COVID-19 disease [6-8].

In particular, the policy measures implemented in
response to the COVID-19 pandemic are likely to impact
drinking behaviours and levels [9-11]. Existing studies
examining the initial impact of the COVID-19 pandemic
on alcohol consumption in general populations present
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conflicting findings, reflecting contrasting theories of
which factors are most likely to have shaped drinking
during this period. A first set of studies suggests that more
individuals increased their drinking than have decreased it,
particularly frequent and heavy drinkers [12-16]. As a
potential mechanism, elevated exposure to stress during
the COVID-19 pandemic which leads to an increase in
alcohol consumption is proposed, and supported by emerg-
ing evidence [17-19]. Thus, increased consumption is
considered a maladaptive coping strategy to manage the
psychological distress and arises from an interplay of
social isolation,
[10,11,17,20].
A second set of studies indicates that alcohol consump-
tion may have decreased at the population level during the
first months of the COVID-19 pandemic [16,18,21,22].
According to these findings, a reduced number of options

insecurity and financial difficulties

to drink alcohol in general and in particular outside the
home (e.g. bars, pubs) might, in fact, have led to reduced
levels of drinking in general populations [9,19]. Addition-
ally, availability of alcohol would have been reduced due
to the closure of outlets and consumption sites, as well as
limitations on typical drinking environments related to
travelling (e.g. planes, hotels, cruise ships). Conversely,
reduced affordability due to growing unemployment and fi-
nancial insecurity may have affected drinking [9,20].
Evidence supporting this availability—affordability mecha-
nism can be derived from research examining the impact
of alcohol control policies [23] and economic crises [20]
on alcohol use, the latter being also a consequence of the
COVID-19 pandemic. [24].

Given the diverging evidence on changes in alcohol con-
sumption during the course of the COVID-19 pandemic, it
is likely that both mechanisms have influenced drinking
in Europe, albeit possibly affecting distinct subpopulations
in diverse ways. Based on indicators for income and distress,
we propose the following three a priori hypotheses [25].
First, we expect alcohol consumption to decline on average
during the first months of the COVID-19 pandemic in
Europe, due to reduced availability and affordability. Sec-
ondly, due to reduced affordability for lower income groups,
we hypothesize that people with lower incomes will report a
more substantial decline in their drinking than those with
higher incomes. Thirdly, patterns of change will depend
upon the level of distress experienced during the pandemic;
specifically, and independently of income levels, people who
experience distress will be more likely to increase their
alcohol consumption than those who do not.

METHODS
This study fully complies with the Guidelines for Accurate

and Transparent Health Estimates Reporting (GATHER)
statement [26] (see Supporting information, Table S1).
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Data

Individual-level —data obtained from the
cross-sectional online European Alcohol and COVID-19
survey that collected information on changes in alcohol
consumption among European adults (http://www.

COVID19-and-alcohol.eu). The survey was originally

were

developed in English, and then translated into 20 languages
and disseminated in 21 European countries, using
convenience sampling. Data collection took place between
24 April and 22 July 2020. Prerequisites for participation
were a minimum age of 18 years and prior consent. The
survey was distributed by the individual countries through
social media and postings on institutional websites, via
press releases, or student and professional networks; in
some cases, mainstream media articles were also used
to recruit respondents (for details see [27]). To ensure
sufficient gender, age and
educational attainment, a targeted sampling was adopted

representation  across
in some countries (e.g. via paid ads on social media
websites). The study protocol is publicly available [25].

Measures

Respondents were asked whether their (i) frequency of
drinking occasions, (ii) quantity of alcohol consumed per
occasion or (iii) frequency of heavy episodic drinking
(HED) had changed during the past month [i.e. ‘drinking
much less (often)’ (—2), ‘drinking slightly less (often)’
(—=1), ‘no change (0)’, ‘drinking slightly more (often)’
(+1) and ‘drinking much more (often)’ (+2)]. The three
variables were summed and divided by six in order to
obtain an aggregate consumption-change score scaled to
a potential range of —1 to +1, with negative values indicat-
ing a decrease and positive values indicating an increase in
consumption during the past month [relative to the
past 12 months (baseline alcohol consumption)]. The
consumption-change score was treated as a continuous
variable (for sensitivity analyses on this assumption, see
Supporting information, Figure S1 - S4).

Additionally, respondents were asked for their monthly
net household income before the spread of COVID-19, and
whether they have experienced financial distress due to
changes in their financial or occupational situation or
distress due to changes in their everyday life within the past
month (full questions and answer options are provided in
the Supporting information, Material S3).

Statistical analyses

To adjust the sample to the respective population
distributions of each country, data were weighted by

gender (women, men, other), age group (18-34,
35-54, > 55 years) and educational attainment
Addiction
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(primary, secondary, higher education; see Supporting
information, Material S4).

To test the first hypothesis, a weighted multi-level linear
regression model was conducted with the consumption-
change score as outcome variable for the entire sample,
taking into account population weights and country
as random intercept (equations are provided in the
Supporting information, Material S3). In a sensitivity anal-
ysis, we repeated this multi-level linear regression stratified
by gender (women, men) and age groups (18-34, 35-54,
55+ years) and tested for gender and age effects by includ-
ing both measures as independent variables.

In order to evaluate whether the country-specific con-
sumption-change scores significantly differ from O and
thus indicate average increases or decreases, survey
weighted linear regressions for each national subsample
were run. All models were adjusted for baseline alcohol
consumption as measured by the Alcohol Use Disorder
Identification Test (AUDIT-C) [ 28], as previous studies have
shown changes in drinking levels to vary largely across dif-
ferent groups of drinkers [18,29]. AUDIT-C sum scores
were centred for each country, allowing interpretation of
the intercept as the consumption-change score at the me-
dian drinking level in each country.

Multi-level linear regressions were performed to test
hypotheses 2 and 3, with the consumption-change score
serving as the outcome variable and income group
(model 1), financial distress (model 2) and distress due to
changes in everyday life (model 3) as independent
variables. We considered income as an approximation of
affordability of alcoholic drinks [30]. An additional model
further included the interaction of income group and
financial distress (model 4). Models were adjusted for
gender, age group, educational attainment and baseline
alcohol consumption. In order to account for temporal
changes in the burden from COVID-19 as well as for
fluctuations in policy responses, the week in which the
respondent took the survey was also entered into the
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models. In models 2 and 3, income group was included
as an additional control variable. In order to account for
cross-national differences in policies implemented to
contain the spread of COVID-19, the country was included
as a random intercept in the regression models.

Three sets of sensitivity analyses were conducted: a first
set repeating regression models, but excluding Norwegian
respondents as they constitute almost 50% of the sample;
a second set in which each indicator of the combined
consumption-change measure was considered as an indi-
vidual outcome, i.e. the original ordinal variables drinking
frequency, quantity of alcohol consumed per occasion, and
the incidence of HED events scaled to a range between —1
and +1; and a third set excluding respondents who
indicated more than 10 household members (n = 49).

Stata version 15.1 [31] and R version 4.0.2 [32] statis-
tical software were used. The study materials (e.g. ques-
tionnaires, dissemination strategies by country), survey
data and codebooks are publicly available at Figshare
[27,33] and may be used for further research.

Data sharing statement

The data set supporting the conclusions of this article is
available in the Figshare repository, https://doi.org/
10.6084/m9.figshare.13580693.v1. Syntax used in the
statistical analyses will be made available upon request
sent to the corresponding author.

RESULTS

The selection process to obtain the analytical sample of re-
spondents is illustrated in Fig. 1. Our final analytical
sample included 31964 individuals (for a comparison
with the actual European population, see Supporting
information, Table S2 and Figure S5 - S7). Excluded
respondents (see Fig. 1) did not differ considerably with
respect to age, educational attainment or AUDIT-C scores

Respondents whq provided consent, Eligible respondents Analytical sample
complete and valid responses (n=36275) (n=31964)
(n=40,064) o o
Excluded Excluded Excluded

y

Lack of consent: 10,914

Invalid responses:

* Age below 18 or above 98
years: 790

*  Maximum number of household
members > 60: 593

* No indication of educational
attainment: 426

*  Country not covered: 571

608

Missing information on variables of

interest (n = 3,789)

* Changes in alcohol
consumption: 422

¢ Income: 2454

* Baseline alcohol consumption:

* Financial distress: 305

Past-year abstainers (n=4,311)

Figure | Selection process of respondents to obtain the analytical sample
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compared to the final sample (see Supporting information,
Table S3 and S4).

The number of participants ranged between 349 from
Albania and 15 686 from Norway. Information on baseline
alcohol consumption, median income, perceived financial
distress and distress due to changes in everyday life by
country are presented in Table 1 (for information on sam-
ple characteristics, see Supporting information, Table S5).
On average, one in five individuals reported experiencing
substantial or high financial distress related to the
COVID-19 pandemic [21.1%, 95% confidence interval
(CI) = 19.5, 22.8], while more than half the sample re-
ported distress due to substantial changes in their everyday
life (53.7%, 95% CI = 51.7, 55.6).

Hypothesis 1: Overall change in alcohol consumption

Throughout all countries, the consumption-change
score indicated an average decrease of —0.14 (95%
CI=-0.18, —0.10; P < 0.001). There was no significant
difference between women (—0.13, 95% CI = —0.18,
—0.07) and men (—0.16, 95% CI = —0.20, —0.12;
P =0.059), while the consumption-change score was sub-
stantially greater among younger (—0.20, 95%
CI = —0.26, —0.15; P = < 0.001) and older age groups
(—=0.13, 95% CI = —0.20, —0.07; P = 0.004) compared
to those aged 35-54 years (—0.07, 95% CI = —0.11,
—0.04; see Supporting information, Table S6 and S7).
Country-specific mean changes in the consumption-
change score and the distribution of the aggregate change
indicators are presented in Fig. 2. The average
consumption-change score ranged between —0.37 (95%
CI = —0.52, —0.22; P < 0.001) in Albania and +0.10
(95% CI=0.03, 0.17; P = 0.004) in the United Kingdom.
Of all the countries examined in our project, only the
United Kingdom reported a significant mean increase in al-
cohol consumption. In Ireland, no statistically significant
change was reported (—0.08, 95% CI = —0.17, 0.01;
P =0.084). The breakdown of the aggregated change indi-
cator provides further insights into the impact of individual
response options on the overall consumption-change score,
while a greater deviation from O indicates a larger change.
In other words, participants whose score indicates an in-
crease or decrease at level 6 have reported a substantial
increase or decrease in all three indicator variables, respec-
tively. Levels in between (increase or decrease levels 1 to 5)
reflect a combination of slight or substantial changes in
these three indicator variables. With regard to overall con-
sumption change, almost half the respondents with a neg-
ative consumption-change score (decrease levels 1 to 6)
reported to have substantially reduced their consumption
(47% or 5967 of 12 709 respondents with decrease level
> 3). This is in contrast to drinkers with a positive
consumption-change score (increase levels, 1 to 6), who

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

seldomly reported substantial increases (22% or 1568 of
7240 respondents with increase level > 3).

In-depth analyses of the individual indicators of change
revealed that drinking frequency did not change signifi-
cantly in seven countries (Denmark, France, Germany,
Treland, Poland, Slovenia, Ukraine), while quantities of
alcohol consumed remained the same in only two coun-
tries (Germany, Ireland). The frequency of HED events
was reported as decreasing in almost all countries except
for the United Kingdom where, on average, frequency of
HED occasions neither increased nor decreased (for details
see Supporting information, Table S8).

Hypothesis 2: Changes in alcohol consumption by
income group

Results of the multi-level regressions presented in
Table 2 show that the consumption-change score was
substantially higher among respondents with low or
average incomes compared to those with high incomes
(see Supporting information, Table S9 for complete
regression results). This means that respondents with
low or average incomes were less likely to report a
decline in alcohol consumption while those with high
incomes were more likely to do so, or, in other words,
respondents with high incomes reported the largest
reductions in alcohol consumption. Excluding respondents
who indicated more than 10 household members
did not alter the results (see Supporting information,
Table S10). However, in the sensitivity analysis excluding
Norwegian respondents, the consumption-change score
did not significantly differ between respondents with
low incomes compared to those with high incomes
(P =0.466).

Hypothesis 3: Changes in alcohol consumption by
experienced distress

Reports of both financial distress and distress due to
changes in everyday life were associated with a signifi-
cantly less pronounced decrease in the consumption-
change score compared to those reporting no such
distress experiences (see Table 2). Those experiencing
financial distress reported a slight decrease in consumption
of —0.06 (95% CI = —0.08, —0.03), compared to a more
marked decrease (—0.12, 95% CI = —0.14, —0.10) among
those not experiencing such distress. In contrast to finan-
cial distress, predicted mean consumption only slightly
varied with distress experiences due to changes in everyday
life (—0.12, 95% CI = —0.14, —0.09; compared to no
distress: —0.10, 95% CI = —0.12, —0.08). Excluding
Norwegian respondents or those indicating more than
10 household members did not substantially alter the
results (see Supporting information, Table S11 and S12).

Addiction



5

Alcohol use during the COVID-19 pandemic

(020 An[ g Jo oye1 O3URYOXD UO Paseq) Y(1F OJUI PAHISAUOD d10M Y OY} UL} OO SADUSLIND, Y(1H Ul POPIA0Id oM $LI0891ED SWOIU], SIqUISW POYASTIOY JO Joquuntt
a4} 10J payySIom sem dwoou], *(d[dures Y} WOj pAPNIXd AIOM () = 91008 D-LI(V SIUrRIsqe Teak-jsed) 7T pue T uam1dq paSueI 91008 (J-LINV) 18T, UONRIYIUIP] I9PIOSI(] 5[] [OYOI[Y "UOTRIAIP PIRPUR)S = (IS [RAINUI SOUIPYUOD = )

(9°66—2"19) £°¢€S (8'€6-2T8) T'€S (8Tz—S61) 'l (£L91-6'ST) €91 NI 0S°Z8TT NI 0S°Z8TT P+ ¢ (TvT¥) $96 1€ [0,
(0°04-£°8S) €'F9 (£2'22-%'99) 9°69 (8'87—2£1)8CC  (00T-8%1) €41 dgo s9'0%C1 dgo €€ 191 (9°'2-89) T2 (#'9-09) 9¢g  wopsury pajuf)
(F'15-9°C¢) L'1F (L1S-TTP) 69F  (9°9¢-881) ¥9C  (THL-S'ST) 96T HVN $4°96TZ HVN $2°96TZ (8'¢—60) ¥'¢ (L'¢-T¢) 8¢t auren|()
(9'9%-6'7¢) 9°6€ (Fes-¢sh) 88F (TST-8CD) T8T  (841-4TI) I'ST SHS 01°9TS TT MHS 00°620 ST (T'v-¢¢) L€ Fe-19) LLL uapams
(6'SL-2'69) 6'TL F94-1'€2)8%L  (s°s¢—T60) TTE  (S6T-1'97) 84T |NA 00°SZ8 \0F 00°000T (€691 w (0F-8'¢) 6'¢ 0%8¢ uredg
(6'97-C'1¢€) £'8¢ (6'¢S-T'S¥) S'6F (9'17-8'6) 87T (I'61-4TT) 9°ST ANA 00°00Z ANA €£€7€E8 F¥<96 Fe-0¢) 80¢ BIUAAO[S
(£'THT97) 8°¢¢ (£05-9'0%) ¥'<¥ (S0T-¢%) 89  (TLI-S01) S°€L bNg 00005 ANd £9°999 (9759 T (T79¢) ST¥ BD[RAO[S
(S'8F7—¢°¢€) L°0F (RS89 I'ty  (6'27-8F1) 90T  (8'TT-6'ST) £'8T dMd 0S°T88 1€ ama 00'01scy  (6+8¢) ¢ ¢ (TH2¢) €69 eIssmy
(£'£9-1'CS) T'09 (2'89-6'09) 979 (9'F1-59) 8°6 (LF1-L6) 0TT |04 00°€T9 ANA 00°0SZ (Le-19)¥¢ (09 1€ 199 [e8nyioq
(8'84-T1'£9) €L (T€£-9'29) 0L  (TEE0TT) £9T  (SFT-S61) 61T NTId 0T%29¢T N1d 90°0% €€ (I's—S'%) 8% (£'s-6%) 'S €01 pueod
(S €HT'T%) m Nw (L6t-T8P) 06 (L €T-TTD6TT  (S€1-STT) 0T SION £9°66C 8T SION 7S°SSF 9T 9%-S%) SF (TFTH TF 98961 KemioN
(0€9-8°19) ¢ (1'89-9'19) 6'%9 (2121 21T (6'61-4FD) T'ZT aNd 00°000T ANd £9°99TT (8¢-T1'9)¥¢ Fe-0¢) T#8 Ay
(1'€8-+%99) £ mh F18-0%2) 642 (¢ze—ss1)6cc  (TET-19D) ¥'61 AN 00°0STT Nd 00°0STT (T9-6'%) 9'S (Ts—L%) 6% pueaIy
FF—5'60) £'9¢ (LF7F'9¢) SOF (0'61-8'8) T'C1T (§'ST-6'6) F'TI MST0S°Z€2 861 MSIF1986 11¢ (TH¥¢) 8¢ (§¢-1°¢) 42 pueeo]
(TLL-¥99) T°TL (864629 0Tz (S€S9TH) SLF  (09%¢£E)9TF  ANHECF6P €1 JNH SSHTT 0ST (8¢-T19)¥¢ (9'¢-T¢9) 90S Areduny
(T€9-¥9%) 6FS (T6S-T'08) £FS  (£96-S61) 29T  (S°6T-S1T) £'ST A0H 00°00S ANH £9°999 P29 T (8'¢-¥¢) 0L% CREEN)
(8'€9-7°£S) 9°'09 (LF9-L68) TT9  (8L1-0€D TST  (§91-6'TT) 9F1 NA 00°0STT NA 00°0STT 8% F%) 9+ % ¥%) 9% €ISt Auewon
(£°SS—2"0%) 0'8¥ (SF9-€FS) S°6S (69C-T%1) £'61 (9 1T-2€1) €41 Nd 00°'000T \aNd 00°0STT (¢°6—€%) 8% 9%0%) 09¢ ouRI]
(2'6-8F¢) TLE (6TF969) TIF  (€21-9€D) £°ST (¢eT-T¢D) €1 ANd 00°00S T \Nd 00°00S T (0°s—2F) 61 Fv-TP) 08¢ pueyur]
(F07-0'¢€) 99¢ (SFPS0P) STk (CST-10D) S'TL  (£291-4€1) TST A 078866 A 078866 (Ts-8%) 0°S (67-LF) LEET SHewua (|
(6'95-6'9%) 6'1S (£95-0'19) £°¢S  (0T-€€D) 9T (L' 8T-4%1) 991 NZD €€°0S9 91 NZD STIEFIT (8F%<¢¥) (€F1%) GeeT BIYD9Z)
(L'€L-8'¢S) €99 (£'S£=099) T'TL  (T6S-S0F) 8'6F  (££5-9'9%) 0'TS LT 00°sTT LN ESFT (€F9DFE (€6 FD 343 BIueRqry

panybram panybacu panybram payybromu) panBram panybracun payybiap payyBromui) azIs fLipunoy

oduwg
(1D %S 6) i fivphiiaad ur sabuvyo 0y anp ssaa1skq % (ID %S6) SS23SIp [VIUDUL] %, ,UOOUT UVTPITAT (ID %S 6) 21008 D=LIANY UVIIA

Anunod Aq sonsne)s aANdLsd( | dqelL

Addiction

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



6 Carolin Kilian et al.

Albania 1 O
Slovakia 7
Spain 4
Italy 4
Greece q
Finland -

Sweden §

Iceland 4
Ukraine 4
Norway
Portugal 4

Russia 4 9
France q .
Slovenia 4 .
Hungary ()
Denmark 4 ()
Czechia ()
Poland q .
Ireland ()
Germany - ()
United Kingdom - ()

T
-50%

T t T
-25% 0% 25%

% in change category

decrease level 6 - increase level 6
decrease level 5 - increase level 5
. decrease level 4 . increase level 4
. decrease level 3 . increase level 3
. decrease level 2 . increase level 2

. decrease level 1 . increase level 1

50%

Figure 2 Distribution of the aggregate consumption-change
score and the weighted mean of the consumption-change score
based on the calculated continuous variable (white circle) by
country. Negative values (or decrease levels) indicate a decrease
in overall consumption-change score, whereas positive values (or
increase levels) indicate an increase. A darker color reflects a

higher level of increase in the consumption-change score. All
values are significant at P < 0050, except for Ireland
(P = 0.084). Levels 1-6 are the result of combining the two
levels of each single change indicator (decrease: —2 and —1I;
increase: +1 and +2) and indicate the degree of change. While
level 6 includes all people reporting ‘much’ changes in all three
indicators  (drinking frequency, quantities of alcohol per
occasion, frequency of heavy episodic drinking events), all other
levels are a combination of (positive and/or negative) changes

Table 2 Results of multi-level linear regressions of changes in overall alcohol consumption (outcome).

Coef. 95% Confidence interval p-value

Model 1: Income group (reference: high income)

Low income 0.02 0.00-0.04 .039

Average income 0.05 0.03-0.06 <.001
Model 2: Financial distress (reference: no financial distress)

Substantial financial distress 0.06 0.05-0.08 < .001
Model 3: Distress due to changes in daily life (reference: no distress)

Substantial distress 0.02 0.01-0.03 .002

Consumption-change score (outcome) ranged between —1 and +1, with values higher than 0 indicating an increase in consumption and values lower than O
indicating a reduction. Model 1 was adjusted for sex, age group, education, baseline alcohol consumption and week of survey response; models 2 and 3 were
adjusted for sex, age group, educational attainment, baseline alcohol consumption, income group and week of survey response. Random intercept: country.
Sample sizes: models 1 and 2: 31964; model 3: 31943 (< 0.01% missing values).

Analysing the interaction between experiencing
financial distress and income group revealed that the asso-
ciation between financial distress and the consumption-
change score was driven by people with high incomes. As
shown in Fig. 3, reductions in alcohol consumption during
the pandemic were most pronounced among individuals
with high incomes experiencing no financial distress
(—=0.17, 95% CI = —0.19, —0.14) compared to low- and
average-income groups without such distress experiences.
In contrast, among those experiencing financial distress,
individuals with high incomes reported a substantially
smaller decline in their consumption (—0.02, 95%

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

CI = —0.06, 0.02) compared to their counterparts with
low- and average-income and financial distress (respec-
tively, —0.10, 95% CI = —0.14, —0.07 and —0.06, 95%
CI = —-0.08, —0.03; see Supporting
Table S13).

information,

DISCUSSION

Our findings indicate that drinkers who took part in our
survey on average reduced their alcohol consumption
during the first months of the COVID-19 pandemic in
Europe, except for Ireland and the United Kingdom. While

Addiction



Predicted consumption change score

Figure 3 Predicted change in the consumption-change score
by income and financial distress. The y-axis shows the predicted
mean consumption-change score estimated by the regression
model, with O indicating no change in consumption. In order to
allow comparability across countries, income was Z-standardized
and logarithmized; low income: less than or equal to one standard
deviation below the mean; average income: mean + | standard
deviation (SD); high income: more than or equal to | SD above
the mean

the average consumption remained unchanged in Ireland,
drinking frequencies and quantities consumed per
occasion increased considerably in the United Kingdom,
but not the frequency of HED events. Decreases in the over-
all alcohol consumption were mainly driven by a decline in
the frequency of HED events. Changes in consumption
were associated with income and experiences of distress:
for drinkers with low incomes alcohol use generally de-
clined, regardless of any experienced financial distress.
However, for those with average or high incomes, changes
in alcohol use were dependent upon such financial distress
experiences.

Strengths and limitations

We launched the European Alcohol and COVID-19 survey
in response to the extraordinary situation created globally
by the COVID-19 pandemic reaching Europe in early
2020. Due to the collaborative efforts of alcohol re-
searchers across Europe and using different dissemination
strategies [27], it was possible to reach more than 30
000 drinkers within a short period of time.

The project data constitute a convenience sample of
more than 30 000 individuals throughout Europe which
is, in many ways, comparable to samples from other gen-
eral population alcohol surveys (see Supporting informa-
tion, Material S5). Compared to national population
estimates, women, younger adults, those with higher edu-
cational attainment and individuals on higher incomes
were over-represented in our sample. This is similar to
the composition of other European population-based
COVID-19 surveys [29,34,35], meaning that subpopula-
tions who are particularly vulnerable in this situation, such

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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Low income
High income

Average income -

—A—— no financial distress —&@—— financial distress

as elderly people, may not be sufficiently represented in our
sample. Of note, however, is that we successfully included a
substantial proportion of heavy drinkers in our sample—a
group often poorly covered in other general population
surveys [36,37].

Because this survey sample may not be fully representa-
tive of the total adult European population,’ we do not
intend to draw inferential conclusions concerning the
European general population as a whole based on our find-
ings. However, given that the primary aim of the study was
to test relationships between variables in the general popu-
lation, representativeness is not a key requirement [38,39].
In this study, we sought to compare relationships between
groups defined a priori. Whenever conclusions were drawn
concerning the general population, weights were applied
in order to adjust the study population distribution to the
actual population distribution of each country. We vali-
dated our approach with further sensitivity analyses.

Under-reporting of alcohol consumption due to
self-reported measures is another common limitation of
alcohol survey research which, because of our convenience
sampling and the lack of available per-capita data for the
survey period, could not be validated against sales
data [36]. Additionally, our assessment of changes in
alcohol consumption relied upon respondents’ subjective
evaluations of changes in drinking. In order to account
for pre-COVID (‘baseline’) alcohol consumption, we asked
respondents about their past-year alcohol intake using
the validated AUDIT-C instrument. However, this measure-
ment is not fully independent of the items used to capture

"For a more general discussion on the use of the term representativeness in
general population surveys, see [38].
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changes in consumption during the pandemic. Respon-
dents’ reports on changes in alcohol consumption and
their subjective perceptions of containment measures
may also not only reflect the level of exposure, but may also
be influenced by social desirability biases [40], by social and
cultural norms and influences of national media on these
perceptions [41]. Finally, the measures taken by national
governments to contain the spread of the COVID-19 virus
as well as their timing varied greatly within and between
countries during the study period. To account for these
fluctuations, we included the study countries as random
intercepts in all statistical models and the week of the
respondents’ survey participation in models testing for
associations, the latter being significantly associated with
the consumption-change score (see Supporting informa-
tion, Table S9).

Interpretation of findings

Our findings support our a priori hypothesis that alcohol
consumption would decline during the first months of the
COVID-19 pandemic, suggesting a greater impact of the
availability—affordability mechanism than the distress
mechanism, at least for Europe [9]. However, the impact
of reduced affordability on alcohol consumption as a conse-
quence of the pandemic (hypothesis 2) can only be partly
supported by our results, as drinkers with high incomes
were the most likely to report declines in their consump-
tion, which contrasts with the assumption that these
drinkers would be less affected by reduced affordability dur-
ing the pandemic. Thus, reduced availability may have
been a more important determinant in this regard.

The limited impact of affordability on drinking behav-
iour could be due to: (i) largely constant or slightly declin-
ing alcohol prices in the first half of 2020 [42]; (ii) the
fact that, irrespective of income, at the start of pandemic
most European populations might have been similarly af-
fected by this public health crisis, including, but not limited
to, stay-at-home policies and border closures; and (iii) in-
come serves only as an approximation of affordability,
which does not take into account differences between
countries in alcohol prices relative to other goods [43].
With regard to the former two considerations, a health cri-
sis such as the ongoing COVID-19 pandemic may differ
from purely economic crises, at least for a predominantly
high-income region such as Europe. There might be other
factors important for the observed decline in alcohol con-
sumption related to availability: first, during the lockdown,
which was imposed at least temporarily, completely or par-
tially in all countries, on-premise consumption sites such
as restaurants, bars and pubs were largely closed, which
has presumably led to a reduced availability of alcohol.
While off-premise consumption could be largely unaf-
fected, as grocery and state monopoly stores were mostly

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

open, restrictions in movement and groups strongly ad-
vised not to go out limited purchase closures. However,
and probably more importantly, was the restriction of social
gatherings such as family celebrations, concerts or parties,
which are often accompanied by heavy drinking. This
rationale is supported by our findings of a considerable
decline in the HED frequency as well as in the overall
consumption among young adults, which was also found
in other studies [12,19].

Given this general picture, the increase in alcohol
consumption in the United Kingdom and the largely
unchanged consumption in Ireland seem to be notable
anomalies. Our findings related to the United Kingdom
are consistent with those from other recently published
analyses based on longitudinal data [13,15,44], while
routinely collected data of household purchases suggest
that there were no marked changes in alcohol purchases
when on-trade and off-trade purchases were taken into
account [22].

One possible explanation for the diverging patterns in
Ireland and the United Kingdom could be an interaction
between particularly high levels of distress related to
COVID-19 in these countries and a wider adoption of
alcohol as a coping strategy in the general population.
During the study period, England specifically recorded one
of the highest levels of excess mortality in Europe [45]
and an increase in alcohol-specific deaths rates [46]. It is
also noticeable that both Ireland and the United Kingdom
are among those in which the average AUDIT-C score
greatly exceeded the overall mean, indicating an
oversampling of heavier drinkers in comparison to other
countries. However, comparisons of the AUDIT-C responses
in the Irish sample with the results of an Irish general
population survey found this oversampling to be below
5% (see Supporting information, Material S5). Additionally,
it is worth mention that the United Kingdom seems to be
one of the only European countries where liquor stores
were added to the list of ‘essential’ businesses allowed to re-
main open during the early stages of lockdown, together
with pharmacies and supermarkets, with alcohol deemed
to be an ‘essential’ good during the crisis and ensuring that
it remained available [47]. One of the prime arguments for
keeping liquor shops open is to prevent severe alcohol with-
drawal in people with alcohol use disorder [48,49]. A loos-
ening of alcohol policies, however, by keeping liquor shops
open and additionally allowing home delivery and on-line
purchases of alcohol might have increased at-home
drinking [50,51], with the first evidence emerging from
Australia, Canada, the United States and New Zealand
[48,52,53]. Finally, the United Kingdom was not the only
country where off-site alcohol retail continued as before.
In countries where alcohol is not sold in licensed liquor
shops but in supermarkets, such as in Czechia, Germany
and the Netherlands, off-site alcohol retail was not
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restricted in any way during the confinement periods.
Thus, perhaps restrictions in off-site alcohol retail cannot
satisfactorily explain the findings. In order to disentangle
and understand relevant pathways, more in-depth re-
search on alcohol consumption during the COVID-19 pan-
demic in the United Kingdom as well as across countries is
needed.

In line with previous findings, we found further support
that financial distress and distress due to changes in every-
day life may increase drinking levels [12,13,15,16,22,29].
Surprisingly, we found the impact of financial distress on al-
cohol consumption to be particularly pronounced among
individuals with high incomes compared to those with
low or average incomes. One explanation could be that
high-income individuals perceive loss of income or
concerns around job insecurity as a greater threat to their
current socio-economic position.
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Table S11 Sensitivity analyses of changes in alcohol con-
sumption (outcome variable) for experiencing financial dis-
tress (model 2).

Table S12 Sensitivity analyses of changes in alcohol con-
sumption for distress due to changes in everyday life
(model 3).

Table S13 Multilevel
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linear regression for the
income
group on changes in overall alcohol consumption
(outcome, model 4).

Figure S1 Distribution of the individual change indicators
(drinking frequency, quantity of alcohol per occasion, fre-
quency of HED events) and the mean change based on
the calculated continuous variable (white circle).

Figure S2 Distribution of the change indicator for fre-
quency of drinking and the weighted mean change
(white circle) by country.

© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

Figure S3 Distribution of the change indicator for quanti-
ties of alcohol per occasion and the weighted mean
change (white circle) by country.

Figure S4 Distribution of the change indicator for fre-
quency of heavy episodic drinking events and the
weighted mean change (white circle) by country.

Figure S5 Median per capita income by country based on
external data (World Population Review) [7], unweighted
survey data and weighted survey data. Data were not
available for Iceland.

Figure S6 Prevalence of past-year drinkers assessed in the
survey and prevalence estimates based on a global model-
ling study by country.

Figure S7 The distribution of responses for each AUDIT-C
item from the present survey (Norway, total sample ex-
cluding Norway) and a general population survey from
2012/2013 (Norway).
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