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Abstract
Introduction: The COVID-19 outbreak and the related lock-
down measures have raised concerns regarding mental 
health, including alcohol misuse. Preliminary studies inves-
tigated alcohol consumption at the early stages of lock-
down, but no longitudinal data regarding its evolution dur-
ing and after the first lockdown are currently available. 
Methods: We investigated changes in alcohol consumption 
among a convenience sample of 1,693 French-speaking Bel-
gian adults using a 3-stage longitudinal online survey. All 
participants reported their consumption at different stages 
of lockdown: before lockdown onset (retrospectively, T0), at 
2 different times during lockdown (T1 and T2), and after lock-
down offset (T3). We also measured socio-demographic vari-
ables and the harmfulness of drinking patterns before lock-
down. Results: A mixed model with negative binomial distri-
bution indicated that participants decreased their alcohol 
consumption after lockdown onset and returned to their ini-
tial alcohol consumption after lockdown offset. Younger in-

dividuals (18–30 years old) were more likely to decrease their 
consumption during the lockdown period (T1 and T2) than 
the periods preceding or following lockdown (T0 and T3), 
especially if they presented hazardous or problematic drink-
ing patterns before lockdown. We only observed a rebound 
effect after lockdown offset among young moderate drink-
ers. All participants kept stable their alcohol consumption 
during lockdown (T1 and T2). Conclusions: Lockdown onset 
and offset constitute key periods for alcohol consumption 
changes during the COVID-19 crisis, particularly in youth and 
in individuals with hazardous or problematic drinking pat-
terns. © 2021 S. Karger AG, Basel

Introduction

Confronted with the global outbreak of COVID-19, 
national authorities have imposed a large-scale lockdown 
in the first months of 2020 in many countries, drastically 
restricting mobility and social interactions. While these 
measures had a positive impact on the containment of the 
virus, the social isolation they triggered also led to distress 
and negatively affected mental health [1, 2]. Among these 
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collateral damages, experts [3] raised the possibility of in-
creased substance use during lockdown, especially re-
garding alcohol consumption.

Alcohol abuse constitutes a serious threat during san-
itary crises, notably because it increases the likelihood of 
falls and violence towards cohabitants, and consequently, 
the number of hospital admissions [4]. Excessive alcohol 
consumption also undermines the immune system [5], 
making it less resistant to infectious agents, such as the 
COVID-19 [6], and hampers mental health, exacerbating 
depressive and anxiety symptoms [7]. It is therefore cru-
cial to investigate how alcohol-related habits evolved dur-
ing the lockdown period, notably to develop efficient in-
tervention tools countering the potential emergence of 
alcohol use disorders during the present crisis and pre-
venting such phenomenon in future ones.

Divergent predictions have emerged regarding the 
evolution of alcohol consumption during lockdown. A 
systematic review [8] identified two opposite scenarios, 
respectively predicting increased consumption (as a way 
of coping with psychological distress) or decreased con-
sumption (resulting from reduced physical and/or finan-
cial availability of alcohol). Preliminary results suggest 
the coexistence of these opposite proposals, with an influ-
ence of age and pre-pandemic drinking patterns. Indeed, 
younger people appeared more likely to decrease con-
sumption during lockdown [9–11] while individuals with 
higher stress levels [12–15] and heavy drinking patterns 
[11, 16] increased their alcohol use.

However, these studies only examined alcohol con-
sumption at the early stages of lockdown and did not offer 
any insight regarding its evolution during and after lock-
down. The reduction of sanitary measures after lockdown 
offset (e.g., resurgence of physical social interactions, re-
opening of bars and restaurants) might result in an im-
mediate increase of alcohol consumption in the general 
population [17]. This could even lead to a rebound effect, 
namely to an increase in alcohol consumption post-lock-
down compared to pre-lockdown, further increasing the 
risk of long-term alcohol-related consequences. Longitu-
dinal data are thus required to investigate changes in al-
cohol consumption during but also after lockdown, and 
to specify the socio-demographical and clinical determi-
nants of these changes.

The present study fills this gap by describing the evolu-
tion of alcohol consumption in a sample of French-speak-
ing Belgians at the different stages of the lockdown: before 
lockdown onset (retrospectively, T0), at 2 different times 
during lockdown (T1 and T2), and after lockdown offset 
(T3). As Belgium has been particularly impacted by the 

pandemic [18] and endured a total lockdown with strin-
gent measures during 7 weeks (March 18–May 3, 2020), 
it offers an ideal context to explore the evolution of alco-
hol consumption during and after lockdown in Western 
countries. In view of the available literature, we hypoth-
esized (1) a globally reduced alcohol consumption (i.e., 
number of alcohol units per week) during the lockdown 
period, mostly in younger participants, with conversely 
an increased consumption in specific subgroups (e.g., 
heavy drinkers); (2) a potential rebound effect after lock-
down offset, particularly in youth.

Methods

Study Design
We adopted a 3-stage longitudinal design (Fig. 1) using Qual-

trics Survey Software. We assessed alcohol-related variables be-
fore lockdown (T0) retrospectively at T1 and collected longitu-
dinal measures of alcohol consumption during the 3 weeks pre-
ceding T1, T2, and T3. We disseminated the first stage (T1) of 
the survey through social media (Facebook and Twitter), Uni-
versity website, and national/regional press between April 1 and 
May 3, 2020, that is, 2–6 weeks after the onset of the strict lock-
down (requirement to stay home; closure of bars, restaurants, 
and nonessential shops [alcohol remained available through 
home delivery services and in supermarkets]; prohibition of 
nonessential travels), which was identical across all Belgian re-
gions. Participants who provided their e-mail address for the 
follow-up of the survey were contacted 3 weeks after their first 
participation for the second stage (T2). The third stage (T3) was 
completed between June 29 and July 13, 3–5 weeks after lock-
down offset (i.e., re-opening of bars and restaurants; close con-
tact allowed with 10 persons per week; recreational activities and 
travels allowed). Participants provided their written informed 
consent before starting the survey and were not compensated for 
their participation. This study complied with the ethical stan-
dards of the Helsinki Declaration of 1975, as revised in 2008, and 
the longitudinal design was approved by the Ethics Committee 
of the Psychological Sciences Research Institute (UCLouvain, 
Study Approval Number: Projet2020-44). The present results 
are part of a larger project exploring alcohol consumption 
changes during the COVID-19 crisis in the Belgian population 
[9].

Participants
The online survey focused on French-speaking Belgian adults, 

without further eligibility criteria as our target was the general 
population. A total of 2,007 participants fully responded to the 3 
stages of the study. We excluded 314 participants (15.5%) of the 
sample who completed all the stages because their responses were 
incomplete (N = 178, 8.9%), aberrant (N = 17, 0.8%), or because 
participants were living outside Belgium (and were thus confront-
ed to different lockdown conditions, N = 119, 5.9%). The final 
analyses included 1,693 participants (987 women) and all partici-
pants were aged 18 or older (age range: 18–90).
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Measures
Socio-Demographic Variables
We assessed gender, age, and education (i.e., primary, second-

ary, and higher education). Participants were grouped in 3 age 
ranges: younger (18–30 years old), middle-aged (31–50 years old), 
and older (51+ years old). We chose these grouping ranges to have 
a similar sample size in each group, but also because age is known 
to strongly predict alcohol consumption. For example, young 
adults present higher levels of excessive consumption patterns, 
such as heavy drinking or binge drinking [19]. Moreover, these 
age-based groups appeared differentially impacted by lockdown 
conditions, with stronger reduction of social interactions and per-
turbation of usual lifestyle in youth [9–11].

Alcohol Use Disorder Identification Test
We used the alcohol use disorder identification test (AUDIT) 

[20] to assess the baseline (T0) harmfulness of alcohol use during 
the last 12 months before lockdown onset (explicitly excluding the 
lockdown period). The questionnaire comprised 10 items (score 
range: 0–40), higher scores reflecting higher intensity/harmfulness 
of alcohol use. We distinguished 3 groups of participants based on 
AUDIT scores [21]: moderate drinkers (AUDIT score <8), hazard-
ous drinkers (AUDIT score between 8 and 15), and problematic 
drinkers (individuals at risk for alcohol use disorders; AUDIT 
score ≥16). The AUDIT showed good reliability in the current 
sample (Cronbach’s α = 0.819).

Weekly Alcohol Consumption
We assessed alcohol consumption through an adaptation of the 

timeline follow-back method [22]. We measured the frequency 
and quantity of alcohol consumption (i.e., number of units con-
sumed each day, from Monday to Sunday and 1 unit correspond-
ing to 10 g of ethanol in Belgium) during a typical week related to 
each period described above (T0, T1, T2, and T3). We computed 
a “units per week score” at each stage of the survey, by summing 
daily consumptions.

Statistical Analyses
We used R [23] to perform descriptive statistics on socio-de-

mographic and alcohol-related variables. We used a negative bino-
mial model using the glmmTMB R package [24] to address over-

dispersed distribution (online suppl. Fig. 1; for all online suppl. 
material, see www.karger.com/doi/10.1159/000518218) due to a 
large number of zero-count observations regarding the number of 
alcohol units per week (20.98% of the observations) [25]. The 
model was fitted to test for the effects of time (T0, T1, T2, and T3), 
AUDIT (moderate, hazardous, and problematic drinkers) and age 
(younger, middle-aged, and older), as well as their interaction 
terms, on the number of alcohol units consumed per week. Gender 
(0 = male, 1 = female) was included as a covariate and participant 
was included as random effect to account for repeated measures. 
Planned orthogonal contrasts were computed according to our hy-
potheses for AUDIT group (contrast 1: moderate vs. hazardous 
and problematic; contrast 2: hazardous vs. problematic), age range 
(contrast 1: younger vs. middle-aged and older; contrast 2: middle-
aged vs. older), and for time (contrast 1: T1 and T2 vs. T0 and T3; 
contrast 2: T0 vs. T3; contrast 3: T1 vs. T2). We plotted interaction 
effects using ggplot2 R package [26] and included 95% confidence 
limits for the subgroup means without assuming normality using 
Hmisc R package [27].

Results

Descriptive Statistics of the Final Sample
A total of 8,489 adult participants (5,220 women) fully 

responded to the online survey at T1, 3,338 kept respond-
ing at T2 and 2007 responded from T1 to T3. The 1,693 
participants included in the final sample (19.9% of the 
initial convenience sample) did not differ from those who 
dropped out from the survey or were excluded (N = 6,796) 
in terms of alcohol units consumed per week at T0  
(t [2,832.832] = 1.642, p = 0.101) or T1 (t [8,487] = 1.376, 
p = 0.169). The final sample was however older  
(t [2,358.552] = 15.286, p < 0.001) and contained a higher 
percentage of women (χ2 [28,488] = 14.890, p = 0.001) 
and individuals with higher education (χ2 [28,488] = 
25.302, p < 0.001) than the original one.
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Mean age of the final sample was 41.52 years old (stan-
dard deviation = 16.32). The sample comprised 987 wom-
en (58.3%). Most participants had completed higher edu-
cation (82%, N = 1,395), 17% completed secondary edu-
cation (N = 280), and 1% completed primary education 
(N = 18). Mean AUDIT score for the whole sample was 
6.29 (standard deviation = 5.40), under the cut-off score 
for hazardous drinking (AUDIT > 7 [21]). Only 146 of 
them (8.6% of the final sample) did not consume alcohol 
during the last year, compared to 23.5% of nondrinkers 
in the general population in Belgium (WHO, 2018).

Global Changes in Alcohol Consumption
From T0 to T1, 38.9% of the sample (N = 658) de-

creased their consumption, 32.2% (N = 545) did not 
change their consumption (i.e., consumed the same num-
ber of units per week), and 28.9% (N = 490) reported in-
creased consumption. From T1 to T2, 30.1% (N = 509) 
decreased their consumption, 37.4% (N = 634) did not 
change their consumption, and 32.5% (N = 550) reported 
increased consumption. From T2 to T3, 48.2% (N = 816) 
increased their consumption, 27.5% (N = 466) decreased 
their consumption, and 24.3% (N = 411) did not change 
their consumption. From T0 to T3, 41.6% (N = 705) in-
creased their consumption, 34.9% (N = 591) decreased 
their consumption, and 23.4% (N = 397) did not change 
their consumption (Table 1).

Negative Binomial Model
Independently of measurement times, the model1 in-

dicated that alcohol consumption in drinkers was pre-
dicted by drinking patterns, with higher consumption 
among hazardous and problematic drinkers than moder-
ate drinkers (z = 24.40, SE = 0.020, p < 0.001), and among 
problematic compared to hazardous drinkers (z = 5.27, 
SE = 0.049, p < 0.001; Fig. 2a). This result was expected 
since our groups of drinkers were based on AUDIT 
scores, which included a measure of weekly alcohol con-
sumption at T0. Age also predicted alcohol consumption, 
with higher consumption among middle-aged and older 
participants compared to younger participants (z = 8.96, 
SE = 0.023, p < 0.001; Fig. 2b).

Regarding measurement times, the first planned con-
trast indicated that alcohol consumption significantly 
decreased during lockdown (T1 and T2) compared to 
before and after lockdown (T0 and T3; z = 16.20, SE = 
0.008, p < 0.001). Interactions revealed that this effect was 
driven by younger participants with hazardous and prob-
lematic drinking patterns (z = −7.41, SE = 0.004, p < 
0.001; Fig. 2c). This effect was explained by a stronger 
decrease of consumption during lockdown in younger 
than middle-aged and older participants (z = −18.57,  

Table 1. Number of alcohol units consumed per week in the whole sample and in moderate, hazardous, and 
problematic drinkers at T0, T1, T2, and T3, according to their age: mean (SD)

T0 T1 T2 T3

Whole sample (N = 1,693) 8.42 (10.50) 6.90 (10.08) 6.91 (10.20) 8.37 (10.90)
Younger (N = 560) 8.28 (10.05) 3.88 (5.73) 3.88 (6.12) 7.34 (8.44)
Middle-aged (N = 607) 7.84 (8.63) 7.94 (10.06) 7.78 (10.07) 8.37 (9.26)
Older (N = 526) 9.26 (12.69) 8.90 (12.68) 9.13 (12.76) 9.48 (14.33)

Moderate drinkers (N = 1,166) 4.23 (4.76) 4.35 (5.73) 4.45 (5.88) 4.97 (5.94)
Younger (N = 334) 2.97 (3.33) 2.46 (3.82) 2.57 (4.66) 3.97 (5.28)
Middle-aged (N = 419) 4.36 (4.31) 5.09 (5.90) 4.96 (5.93) 5.13 (5.42)
Older (N = 413) 5.11 (5.83) 5.14 (6.45) 5.45 (6.35) 5.61 (6.79)

Hazardous drinkers (N = 404) 14.00 (8.68) 10.40 (10.03) 10.17 (10.24) 13.41 (12.57)
Younger (N = 170) 12.95 (7.58) 5.16 (5.40) 4.88 (5.27) 10.26 (6.72)
Middle-aged (N = 153) 12.73 (6.36) 11.96 (8.78) 11.59 (8.39) 13.03 (8.30)
Older (N = 81) 18.60 (12.42) 18.43 (13.05) 18.58 (14.18) 20.72 (22.22)

Problematic drinkers (N = 123) 29.89 (18.17) 19.50 (22.38) 19.53 (22.66) 24.11 (18.54)
Younger (N = 56) 25.79 (15.23) 8.46 (10.79) 8.65 (11.29) 18.52 (13.91)
Middle-aged (N = 35) 28.06 (15.47) 24.57 (23.94) 24.81 (24.48) 26.77 (16.87)
Older (N = 32) 39.06 (22.47) 33.25 (26.32) 32.78 (26.65) 31.00 (24.18)

SD, standard deviation.

1 Analyses on covariates showed a higher number of alcohol units per 
week among men than women (SE = 0.051, z = −5.01, p < 0.001).
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SE = 0.006, p < 0.001; Fig.  2b), and in hazardous and 
problematic than moderate drinkers (z = 8.00, SE = 0.005, 
p < 0.001; Fig. 2a).

The second contrast comparing T0 and T3 indicated 
the absence of a general rebound effect, as participants’ 
alcohol consumption level, as a whole, did not differ dur-
ing these measurement times (p > 0.050). Interactions in-
dicated that younger participants more strongly de-
creased their alcohol consumption after lockdown offset 
compared to before lockdown onset than middle-aged 
and older participants (z = −3.03, SE = 0.007, p = 0.002; 
Fig. 2b). In the same vein, problematic drinkers showed a 
stronger decrease in their consumption between T0 and 
T3 than hazardous drinkers (z = 2.71, SE = 0.014, p = 

0.007; Fig. 2a). Results also revealed a slight increase of 
alcohol consumption between T0 and T3 in moderate 
drinkers, which was not reported in hazardous and prob-
lematic drinkers (z = 6.41, SE = 0.007, p < 0.001, Fig. 2a), 
showing the presence of a rebound effect in this sub-
group. This effect was specific to younger moderate 
drinkers, while the opposite pattern was found among 
younger hazardous and problematic drinkers who rather 
showed lower consumption at T3 than T0 (z = −4.33, SE 
= 0.005, p < 0.001; Fig. 2c). The third contrast comparing 
T1 and T2 showed that alcohol consumption did not vary 
during the different stages of lockdown in any subgroup 
of participants (all p values >0.050).
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Discussion

Alcohol consumption during COVID-19-related lock-
down has raised concerns among researchers and clini-
cians. We conducted a longitudinal study measuring al-
cohol consumption during and after lockdown in a large 
sample of adults, while considering 2 major risk factors 
described in previous studies, namely, age and pre-lock-
down consumption patterns [10–12].

Our results firstly showed the major effects of age and 
pre-lockdown drinking patterns on alcohol consumption 
during the current health crisis. Independently of the 
stages of the survey, older and middle-aged participants 
showed higher consumption than younger ones. As ex-
pected, problematic drinkers reported the highest con-
sumption at each measurement time, followed by hazard-
ous and moderate drinkers. These findings confirmed the 
need to consider these 2 factors to fully understand con-
sumption’s variations.

Regarding our first hypothesis, we observed a general 
pattern of decreased consumption during lockdown in 
the whole sample, in comparison with the period preced-
ing or following lockdown. Surprisingly, both hazardous 
and problematic drinkers decreased their consumption 
during lockdown, by almost 4 and 10 units per week, re-
spectively. Moderate drinkers did not show such changes 
after lockdown onset, probably due to their already low 
pre-lockdown consumption. These findings go against 
previous results [11, 16] suggesting that pre-pandemic 
heavy drinking may constitute a risk factor for increasing 
consumption during lockdown. Such conflicting results 
might be explained by differences in alcohol-related cul-
ture and norms across samples, but also by differences 
with previous studies in terms of drinking severity assess-
ment (e.g., amount of alcohol units per week rather than 
AUDIT [16]) or sample size (e.g., only 132 participants 
presenting harmful/hazardous drinking patterns [11]). 
Our findings also showed that this pattern actually con-
cerned younger participants with hazardous and prob-
lematic drinking patterns, who decreased their consump-
tion following lockdown onset and then re-augmented it 
after lockdown offset. The former finding is in line with 
most previous studies showing that younger individuals 
were more likely to reduce their consumption during 
lockdown [9–11]. The latter may be attributable to the re-
emergence of drinking contexts at lockdown offset (e.g., 
re-opening of bars/restaurants, return to normal social 
interactions), known to be associated with high con-
sumption in youth.

Our second hypothesis regarding a general rebound 
effect was not confirmed, as average consumption in our 
whole sample went back to pre-lockdown levels after 
lockdown offset, but without exceeding them. Moreover, 
while we observed a globally increased consumption after 
lockdown offset, problematic drinkers did not reach their 
pre-lockdown consumption (T0: ∼30 U/week, T3: ∼24 
U/week), unlike hazardous drinkers (T0 and T3: ∼14 U/
week). As such, the lockdown period might have been 
protective for problematic drinkers, as their consumption 
after lockdown offset re-augmented, but without getting 
back to their pre-lockdown consumption. Conversely, 
moderate drinkers showed a slight rebound effect at lock-
down offset (increase by <1 U/week compared to pre-
lockdown and lockdown periods). The interaction be-
tween drinking patterns and age revealed that post-lock-
down consumption was higher than before lockdown in 
younger moderate drinkers, expressing a slight rebound 
effect in this subgroup.

Finally, our findings showed that the whole sample 
kept their alcohol consumption quite stable throughout 
lockdown (T1 and T2). The stability of the consumption 
pattern during lockdown is supported across ages and 
previous alcohol consumption patterns, as no subgroup 
showed a significant difference between T1 and T2.

The present findings have key implications at theo-
retical and clinical levels. First, this longitudinal study 
provides new insights on changes in alcohol consump-
tion during the COVID-19 lockdown period in a large 
sample of individuals. Beyond the short-term effect of 
lockdown onset on drinking behaviours explored in pre-
vious studies, our findings offer a first global overview of 
consumption before, during, and after the first lockdown. 
We identified the lockdown offset as a key period regard-
ing consumption changes, particularly in youth. The po-
tential for increased alcohol consumption or rebound ef-
fects in some subgroups (e.g., college students or indi-
viduals diagnosed with alcohol use disorder) should be 
further investigated in future studies with more represen-
tative samples, particularly in view of the repeated alter-
nation between lockdown and less restrictive periods 
throughout the persisting crisis. Second, our findings sur-
prisingly showed that lockdown had a protective effect on 
the general population, as most of our sample decreased 
their alcohol consumption after lockdown onset, but also 
kept it stable throughout the lockdown period. This was 
particularly true for participants with hazardous or prob-
lematic drinking patterns before lockdown, thus rein-
forcing the protective effect of lockdown on the more vul-
nerable individuals regarding alcohol consumption. Such 
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result might be explained by the drastic reduction of so-
cial activities and meetings (e.g., reduction of social con-
tact, closure of bars and restaurants), but also by the 
awareness of the population regarding the consequences 
related to acute drug consumption during a sanitary crisis 
(e.g., injuries, domestic violence, and hospitalizations). 
Identifying subgroups that decreased their consumption 
at key stages of the current sanitary crisis might help to 
promote the positive effects of temporary abstinence (or 
alcohol use reduction) on their well-being and mental 
health [28]. Finally, at-risk subgroups who increased con-
sumption after lockdown offset (e.g., younger individu-
als) might benefit from the development of prevention 
and intervention programs, to lower the risk of develop-
ing alcohol-related disorder [29] and its related health 
consequences (including an increased vulnerability to-
wards COVID-19 infection [6]).

This study bares some limitations. Firstly, the evalua-
tion of alcohol consumption at each measurement time 
focused on subjective self-reported measures, which 
might have limited the accuracy of participants’ respons-
es [30]. Secondly, the results regarding alcohol consump-
tion before lockdown onset (T0) were recorded retro-
spectively, which was unavoidable but might have led to 
evaluation biases. Moreover, as all longitudinal studies 
involving the repeated use of similar evaluation tools at 
various time points, our findings were at risk of leading 
to a “regression towards the mean” phenomenon that 
might partly explain the decrease in reported consump-
tion at T3. It should also be underlined that our final sam-
ple was composed of <20% of the initial convenience 
sample (with a higher percentage of women, elderly, and 
highly educated individuals), and included less non-
drinkers than the general Belgian population (8.6% com-
pared to 23.5%; WHO, 2018). Our sample can thus not be 
considered as representative of the whole Belgian popula-
tion. Finally, these results are specifically related to the 
impact of the first lockdown period on alcohol consump-
tion, and might not be indicative of the further evolution 
of such consumption throughout the still ongoing world-
wide health crisis.

Conclusions

The evolution of alcohol consumption throughout 
the COVID-19 lockdown period highly varied accord-
ing to age and pre-pandemic drinking patterns. In our 
study, younger individuals decreased their alcohol 
consumption after lockdown onset, especially those 

with high AUDIT scores. The lockdown offset in turn 
led to increased alcohol consumption among all par-
ticipants (especially younger ones) compared to lock-
down levels. It only led to a rebound effect among 
younger moderate drinkers, who might constitute an 
at-risk population regarding consumption at the end of 
lockdown periods.
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