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A B S T R A C T   

Background: The COVID-19 pandemic and the subsequent lockdown have a strong impact on health and health 
behaviours, such as alcohol consumption. Although there is some evidence of an overall decline in alcohol 
consumption during the lockdown, studies also show an increase in risky drinking patterns, e.g. solitary drinking, 
and differences between subgroups of individuals, e.g. depending on their living arrangement. Yet most studies 
rely on cross-sectional designs with retrospective questions, and small samples. 
Methods: A longitudinal study was conducted using 13 waves of the COVID-Questionnaire within the Lifelines 
cohort from the northern Netherlands (n = 63,194). The outcome was alcohol consumption (glasses per week) 
between April 2020 and July 2021. Linear fixed-effects models were fitted to analyse trends in alcohol con-
sumption, and these were compared with pre-COVID drinking levels. Moreover, the role of living arrangement 
and feelings of social isolation as potential moderators was tested. 
Results: Alcohol consumption during the pandemic was lower than in previous years, and the seasonal pattern 
differed from the pre-COVID one, with levels being lower when lockdown measures were stricter. Moreover, the 
seasonal pattern differed by living arrangement: those living alone saw a relative increase in drinking throughout 
tight lockdown periods, whereas those living with children showed the strongest increase during the summer. 
Social isolation showed a weaker moderation effect. 
Conclusions: Overall alcohol levels were down in the pandemic, and in particular during strict lockdowns. Those 
living on their own and those who felt more isolated reacted more strongly to the lockdown, the longer it lasted.   

1. Introduction 

The COVID-19 pandemic, as well as the regulations to control the 
spread of the virus, represent a “natural experiment”, as they abruptly 
affected a vast majority of the population world-wide (Bierman et al., 
2021), who was suddenly exposed to unprecedented restrictions (i.e. 
lockdown) and fear of viral infection. Although its consequences in 
terms of impact on health (behaviours) are still to be fully grasped, there 
is some evidence that almost two years of lockdown -defined as all 
preventive measures implemented to control the spread of the virus- had 
undesirable effects on individuals, such as increased feelings of loneli-
ness, stress and mental health issues (Chandola et al., 2020; Czeisler 
et al., 2021; Grace, 2021). Moreover, there is evidence showing changes 
in health behaviours, such as alcohol consumption (Knell et al., 2020; 

Roberts et al., 2021). 
Alcohol consumption, particularly in high doses, has large public 

health consequences, as it is associated with chronic medical conditions, 
such as cardiovascular diseases (Mackenbach et al., 2015), cancer, and 
mental disorders (Rehm et al., 2010). Alcohol consumption is respon-
sible for 6% of all deaths worldwide, and for more than 25% of deaths 
among young men aged 15–29 years in the E.U (Collins, 2016). More-
over, it has been rated as one of the four most harmful drugs on a 
population level (Nutt et al., 2010; Van Amsterdam et al., 2010), as it is 
also associated with undesirable social outcomes, such as higher rates of 
violent behaviour and traffic accidents (Rehm et al., 2010; de Goeij 
et al., 2015). 

Several studies have analysed changes in alcohol consumption dur-
ing the first few months of the pandemic, showing mixed results: while 
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some show an overall decrease in alcohol levels compared with the pre- 
COVID period (Panagiotidis et al., 2020; Sallie et al., 2020; Wardell 
et al., 2020; Valente et al., 2021; Wang et al., 2021) -in some cases 
relying on objective measurements, such as wastewater analyses (Bade 
et al., 2021)-, others show an increase (Grigoletto et al., 2020; Rogers 
et al., 2020; Roberts et al., 2021). These contrasting results may be due 
to different pathways leading to alcohol consumption. On the one hand, 
alcohol consumption has been shown to be associated with positive 
affect and social gatherings (Cooper et al., 2016). From this perspective, 
a decrease in alcohol consumption could be explained by lower alcohol 
availability due to the closure of bars and restaurants (Roberts et al., 
2021), as well as restrictions on social gatherings that kept “social 
drinking” -and, therefore, peer pressure to drink as well- at minimum 
levels. In turn, a possible increase could be viewed as alcohol acting as a 
coping mechanism (Rehm et al., 2020; Rogers et al., 2020) for increased 
feelings of loneliness and psychological distress. 

Moreover, studies that looked beyond the amount of alcohol 
consumed during the COVID-19 pandemic found an increase in specific 
drinking patterns, such as higher drinking frequency (Wardell et al., 
2020; White et al., 2020; Niedzwiedz et al., 2021; Thompson et al., 
2021), binge drinking (Grigoletto et al., 2020; Niedzwiedz et al., 2021) 
and solitary drinking (Panagiotidis et al., 2020; Ramalho, 2020; Wardell 
et al., 2020). The latter has been shown to lead to the development of 
alcohol-related problems, such as alcohol abuse and dependence 
(Skrzynski and Creswell, 2020), especially when drinking is used as a 
coping mechanism against stress (Dawson et al., 2005; Corbin et al., 
2013), anxiety (Rehm et al., 2010), or loneliness (Corbin et al., 2020; 
Niedzwiedz et al., 2021; Oksanen et al., 2021). 

However, there are important gaps in the literature that need to be 
addressed. First, the vast majority of studies use cross-sectional data and 
rely on retrospective questions (Panagiotidis et al., 2020; Vander-
bruggen et al., 2020; Wardell et al., 2020), and therefore do not capture 
changes over time. This is particularly relevant because time-related 
issues, such as the duration or the strictness of the lockdown, as well 
as the period of the year, may play a role in shaping drinking patterns 
(Prati and Mancini, 2021). 

Second, most studies do not examine heterogeneity in the impact of 
the lockdown on drinking patterns. Yet, there may be differences be-
tween groups of individuals. For instance, the living arrangements in 
which individuals faced the lockdown -i.e. whether they lived alone or a 
shared a household with partner and/or family- may be relevant (Corbin 
et al., 2020; Skrzynski and Creswell, 2020). Accordingly, studies ana-
lysing the impact of the lockdown on mental health have shown that the 
effect was stronger for individuals who lived alone (Ahrens et al., 2021), 
whereas others have shown that those with children in the household 
during the lockdown suffered higher stress levels, which may have 
exposed them to increased alcohol consumption (Villanueva-Blasco 
et al., 2021). 

Moreover, the subjective element of whether individuals feel lonely 
or isolated may be a key element in explaining differences in the 
response to the lockdown (Chandola et al., 2020; Ramalho, 2020; 
Wardell et al., 2020). Although some cross-sectional studies have 
pointed in that direction (Gritsenko et al., 2020; Newby et al., 2020; 
Sallie et al., 2020; Yazdi et al., 2020), to the best of our knowledge no 
longitudinal study so far has provided evidence on how living ar-
rangements and feelings of social isolation have affected alcohol con-
sumption during the lockdown. 

This study relies on a large sample and a longitudinal design and 
aims at testing: (1) whether the lockdown had an effect on alcohol 
consumption levels; (2) whether this effect was different for those who 
lived alone compared with those who lived with others, and (3) whether 
this effect differed between individuals who felt isolated and those who 
did not. 

2. Methods 

The Lifelines COVID-19 Questionnaire was launched within the 
Lifelines Cohort Study, a large prospective population-based prospective 
cohort study and biobank in the three northern provinces of the 
Netherlands, examining in a three-generation design the biomedical, 
socio-demographic, behavioural, physical and psychological factors 
contributing to the health and disease of 167,729 individuals living in 
the north of the Netherlands (Hoveling et al., 2021) -composition and 
characteristics of the sample have been discussed elsewhere (Klijs et al., 
2015; Scholtens et al., 2015). 

In order to assess the effects of the pandemic, the attitudes towards 
the COVID-19 regulations, and the (health) behaviours of the population 
of study, the Lifelines COVID-19 cohort was developed (n = 76,795) (Mc 
Intyre et al., 2021). Participants were asked to fill out detailed 
web-based questionnaires about their physical and mental health, living 
situation, and health behaviours between late March 2020 and July 
2021 -first, on a biweekly basis, after June 2020 on a monthly basis-, 
with a total of 24 waves. For the purpose of our study, 13 waves of 
COVID-19 questionnaire panel data were used (those with questions on 
alcohol consumption), covering the period between April 2020 and July 
2021. Our final sample consists of 451,128 observations nested in 63, 
194 individuals (61.2% female; mean age 57.2 years). Moreover, data of 
the same participants from three previous waves of the Lifelines cohort 
study that included information on alcohol consumption -waves 1, 4 and 
5- were used for comparative purposes. 

2.1. Measurements 

Outcome. Alcohol consumption: Alcohol consumption was assessed 
from wave 5 (April 2020) until wave 24 (July 2021), with 13 mea-
surements in total. Questions referred to the amount of alcohol 
consumed: “How many glasses of alcohol did you drink in the past 7 days?” 
(“in the past 14 days” from wave 7 onwards). In the Netherlands, a 
standard glass is defined as containing roughly 10 g of alcohol 
(Gezondheidsraad, Health Council of the Netherlands, 2015). In order to 
harmonize the data, the average weekly alcohol consumption score (in 
glasses per week) was calculated (the same variable was created for 
previous waves of the Lifelines cohort). The scores range from 0 to 70 
(all values higher than 70 were recoded to 70). 

Independent variable. COVID lockdown: a variable “Days since first 
lockdown (15th of March, 2020)” was created and converted into a 
categorical variable with categories coinciding with every month of the 
observation period (category 1 =April 2020; category 24 = July 2021). 
Due to the timing of Lifelines assessments, some months had very few 
observations (e.g. August 2020), or no observations at all (e.g. February 
2021). These categories were merged with the previous month (e.g. 
“July/August 2020′′) or dropped (February 2021). 

Time-varying covariates. Living arrangements were captured by a 
dichotomous variable: “lives alone” / “lives in a shared household”, 
based on the question “do you have one or more housemates?”. Addi-
tionally, sensitivity analyses distinguishing between “adult(s) with 
children (<18) living at home”, and “adults without children living at 
home” were carried out. 

Feelings of social isolation were measured by the following question: 
“How socially isolated have you felt in the last 14 days?”, with responses 
ranging from 1 (“not isolated”) to 10 (“extremely isolated”). For the 
descriptive analyses, a dichotomous version of this variable was created, 
assessing “low isolation” (scores 1–6) and “high isolation” (≥7). This 
question was not asked in wave 11 -mid-end of July-, which created a 
large number of missing values. These were imputed by taking the last 
observation available (n = 33,867) from wave 10 -early to mid-July. 
Alternatively, they were also imputed by means of multiple imputa-
tion (MICE). Yet, as results were practically identical, the models pre-
sented rely on the first method. 

Employment status was a categorical variable, comparing “employed” 
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-including full- and part-time as well as freelancers- (reference cate-
gory), “retired”, “unemployed”, “disabled”, and “others” -which 
included students, homemakers, those on maternity leave, etc.–. 

Time-constant confounders. Although they drop out of the fixed- 
effects models, we use the following additional variables to describe 
the sample: Gender (male/female); Age at baseline, categorized in age 
groups (<40, 41–50, 51–60, 61–70 and >70); and Socioeconomic status 
(SES), assessed through educational level: a variable, based on the Dutch 
educational system, was created with three categories: “low” (up to 
general secondary education), “middle” (secondary vocational educa-
tion, or higher general and pre-university education), and “high” (higher 
professional education or university education). 

2.2. Statistical analyses 

Our analytical strategy was based on the following steps: first, linear 
regression models (OLS) accounting for fixed-effects (FE) were fitted, 
with weekly alcohol consumption as the outcome variable and the 
lockdown period as a main independent variable. Additionally, 
employment status was accounted for as a potential time-varying 
confounder (whereas time-constant confounders dropped out of the 
models). FE models focus on the changes within individuals throughout 
the observation period, net of time-constant unobserved confounding. 
Thus, they allow us to infer the impact of the lockdown on alcohol 
consumption. Based on this FE model, predicted margins estimated 
alcohol consumption levels at every time point. Sensitivity analyses with 
FE Poisson models were carried out, due to the large number of zero 
values of the outcome. As shown in the appendix -see table A2 and figure 
A2 -, the patterns are practically identical, although the coefficients 
differ because Poisson models are expressed different units, which 
makes them harder to interpret. In contrast, an advantage of OLS models 
is that they allow to interpret the coefficients in the same units of the 
outcome. For this reason, we decided to stick to OLS models. 

Second, alcohol consumption during the lockdown was compared 
with alcohol consumption in previous years among the same population. 
For that purpose, data from the Lifelines Cohort (observations collected 
from 2007 until 2018) were used. Alcohol consumption during this 
period was estimated by means of cross-sectional pooled OLS models, in 
which alcohol consumption was regressed on the variable “month of the 
observation”, using the same categories as the independent variable 
“lockdown period”, for comparative purposes. Additionally, “year of 
observation” was accounted for in the models. Posterior margins pre-
dicted the estimated average alcohol consumption for each month, thus 
making results comparable with the ones from the COVID cohort. 

Third, back to the COVID cohort, a potential role of living arrange-
ment as moderator was tested by adding interactions between living 
arrangement and each time point of the lockdown period to the main- 
effects FE model. Additionally, the moderating role of subjective feel-
ings of isolation was tested by adding an interaction between social 
isolation and the lockdown period. Again, based on this model, the 
predicted alcohol consumption at each time point for these subgroups of 
individuals was estimated. All analyses were carried out with Stata 13. 

3. Results 

The descriptive analyses of the main variables of interest by alcohol 
consumption at baseline are shown in Table 1. Women report much 
lower alcohol consumption than men (3.14 versus 5.68 glasses/week on 
average, respectively). Alcohol consumption is higher among older age 
groups (with the exception of those over 70), and individuals under 40 
report the lowest consumption. The lower educated report the lowest 
drinking levels, whereas the higher educated report the highest (3.88 
and 4.55 glasses/week respectively). As for employment status, the 
retired report the highest drinking (4.34), followed by the employed 
(4.26) and the unemployed and the disabled (3.67 and 3.05 respec-
tively). Finally, those living alone, as well as those reporting higher 

levels of social isolation report lower alcohol consumption (3.77 and 
4.06 respectively, compared to 4.18 and 4.14 among their counterparts). 

3.1. Alcohol consumption during the lockdown 

An overview of the most relevant preventive measures implemented 
in the Netherlands during the observation period is shown in Fig. 1 (for a 
more exhaustive timeline see Table A1 in the appendix). The main ef-
fects of the lockdown period on alcohol consumption are shown in  
Table 2 (Model 0). Based on this model, predicted drinking levels during 
the whole lockdown period were estimated, as shown in Fig. 2. 

Alcohol consumption levels tend to decrease during the first months 
of the so-called “intelligent lockdown”, when bars and restaurants were 
closed and social interactions reduced to a minimum. At the beginning 
of June, there is an inflection point and a second phase starts, in which 
alcohol consumption shows a steep increase, with a peak around July- 
August, which could be attributed to the summer holidays season. 
However, it is also remarkable that, on June the 1st, most lockdown 
measures were relaxed and bars and restaurants were allowed to open 
again, as shown in Fig. 1 (#2). 

By the end of August, a third phase starts with alcohol consumption 
steadily decreasing again. At that time, the Dutch government 
announced a renewed tightening of the measures due to the increasing 
number of infections (#3 in Fig. 1). By mid-October, a ban on alcohol 
sales between 8 pm and 7 am was enacted (#4), as alcohol consumption 
was considered to be hindering the compliance with social distancing 
rules. Results show that alcohol consumption decreased throughout the 
autumn, reaching its lowest levels after the Christmas season. In January 
2021 the lockdown measures were tightened again and a curfew was 
imposed (#6), due to the rising concern about the spread of new virus 
variants. 

Finally, a fourth phase starts during Spring 2021, with an increase in 
alcohol consumption before the strict lockdown measures were relaxed 
by the end of April. Alcohol consumption steadily increases during early 
summer, when restrictions are lifted and vaccination starts to be 
massive, until the end of the observation period (end of July 2021). 
Although a new set of measures were implemented by mid-July (#8), its 
effects are unlikely to be captured by our data, since the observation 
period ended shortly after. 

Table 1 
Main variables of interest by alcohol consumption at baseline (n = 45,384).   

N (%) Glasses/week (mean) 

Gender   
Male 17,658 (38.91%) 5.68 
Female 27,726 (61.09%) 3.14 
Age group   
< 40 5037 (11.10%) 3.69 
41–50 7873 (17.35%) 3.85 
51–60 16,149 (35.58%) 4.11 
61–70 10,292 (22.68%) 4.64 
> 70 6033 (13.29%) 4.02 
Educational Attainment   
Low 12,077 (27.24%) 3.88 
Middle 16,881 (38.08%) 3.94 
High 15,376 (34.68%) 4.55 
Employment Status   
Employed 27,057 (59.63%) 4.26 
Retired 12,038 (26.53%) 4.34 
Unemployed 1440 (3.17%) 3.67 
Disabled 1098 (2.42%) 3.05 
Other 3743 (8.25%) 2.99 
Living arrangement   
Living with others 39,100 (86.17%) 4.18 
Living alone 6274 (13.83%) 3.77 
Social Isolation   
Low isolation (score <7) 35,967 (81.59%) 4.14 
High isolation (score ≥7) 8114 (18.41%) 4.06  
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3.2. Alcohol seasonality 

In order to disentangle potential effects of the lockdown from the 
typical seasonal pattern in alcohol consumption, results have been 
compared with previous waves of Lifelines data. It is worthwhile to 
mention that alcohol consumption in the Netherlands is pretty average 
in European terms -e.g. the rate of binge drinking is the same as the 
European average (Eurostat, 2019), which is slightly lower than in the 
US (NIAAA, 2019), and there are no significant differences in terms of 
seasonality either. 

Thus, Fig. 3 compares alcohol consumption during the first year of 
the lockdown (blue line) with a cross-sectional analysis of pooled ob-
servations of waves 1, 4 and 5 of the Lifelines cohort study among the 
same individuals (red line) in the decade before the pandemic. 

First, results clearly show that average alcohol consumption was 
lower during the lockdown period than in previous years (2007 – 2018). 
Second, although the seasonal pattern is roughly similar, there are some 
differences: while in previous years alcohol consumption steadily 
increased during spring and peaked in mid-summer, drinking levels 
decreased during spring 2020, which made the summer peak somewhat 
abrupter. After the summer period, the decline in alcohol consumption 
was steeper and steadier during the lockdown period. Last but not least, 

results from previous years show a small peak around Christmas 
-although rather small compared with the usual “January effect” re-
ported in the literature (Lemmens and Knibbe, 1993; Uitenbroek, 1996; 
Carpenter, 2003)-, whereas in January 2021 not only no peak is 
observed but the lowest drinking levels of the whole observation period 
were reported. 

In sum, results suggest that the lockdown had an effect in decreasing 
alcohol consumption. Moreover, it also modified alcohol seasonality, 
with decreased drinking levels during the initial “intelligent lockdown” 
and during the even more stringent lockdown in the winter of 2021, 
including the Christmas period. 

3.3. The moderating role of living arrangements and feelings of isolation 

Our next aim was to test whether the effect of the pandemic on 
alcohol consumption differed by living arrangements and/or feelings of 
social isolation. For that purpose, interaction terms between these var-
iables and time were added to the main effects model in a stepwise 
fashion. 

First, as shown in Fig. 4, individuals who lived alone reported lower 
drinking levels throughout the whole observation period. Second, 
interaction coefficients are significant, as shown in Model 1 (Table 2)-, 

Fig. 1. Timeline of COVID-19 preventive measures implemented in the Netherlands (March 2020 – July 2021).11  
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suggesting that the patterns differ between groups: the gap between 
those living alone and those with partner or family became smaller in 
relative terms during autumn and particularly winter, as those living 

Table 2 
Effects of the lockdown period on alcohol consumption. Main effects (Model 0) and interaction terms (Models 1 & 2). OLS fixed-effects modelsa.   

Model 0 (n = 451,064) Model 1 (n = 451,052) Model 2 (n = 450,029)  

β CI 95% β CI 95% β CI 95% 

Living arrangement (shared household)       
Lives alone   -0.03 (− 0.13 to 0.06) -0.04 (− 0.13 to 0.06) 
Lockdown Period (April 2020)       
May -0.23 * * (− 0.26 to − 0.19) -0.23 * * (− 0.27 to − 0.19) -0.24 * * (− 0.32 to − 0.17) 
June -0.15 * * (− 0.18 to − 0.11) -0.15 * * (− 0.19 to − 0.12) -0.08 * (− 0.16 to − 0.01) 
July/August 0.20 * * (0.16–0.24) 0.21 * * (0.17–0.26) 0.29 * * (0.21–0.37) 
September/October 0.01 (− 0.03 to 0.05) -0.01 (− 0.06 to 0.03) 0.04 (− 0.05 to 0.12) 
November -0.17 * * (− 0.21 to − 0.13) -0.18 * * (− 0.23 to − 0.14) -0.09 * (− 0.18 to − 0.01) 
December -0.20 * * (− 0.24 to − 0.15) -0.21 * * (− 0.26 to − 0.17) -0.17 * * (− 0.26 to − 0.08) 
January 2021 -0.31 * * (− 0.35 to − 0.27) -0.35 * * (− 0.40 to − 0.31) -0.30 * * (− 0.39 to − 0.21) 
March -0.22 * * (− 0.27 to − 0.17) -0.26 * * (− 0.32 to − 0.20) -0.20 * * (− 0.32 to − 0.09) 
April -0.12 * * (− 0.17 to − 0.07) -0.16 * * (− 0.22 to − 0.10) -0.15 * * (− 0.26 to − 0.04) 
May -0.04 (− 0.08 to 0.00) -0.07 * * (− 0.12 to 0.02) 0.01 (− 0.07 to 0.10) 
June/July 0.31 * * (0.27–0.36) 0.32 * * (0.28–0.37) 0.48 * * (0.39–0.56) 
Lockdown ## Living arrangement       
May##Alone   0.02 (− 0.08 to 0.12) 0.02 (− 0.08 to 0.12) 
June##Alone   0.05 (− 0.05 to 0.15) 0.06 (− 0.04 to 0.16) 
July/August##Alone   -0.06 (− 0.18 to 0.04) -0.05 (− 0.17 to 0.06) 
September/October##Alone   0.13 * (0.01–0.24) 0.13 * (0.01–0.25) 
November##Alone   0.10 (− 0.01 to 0.22) 0.10 (− 0.01 to 0.23) 
December##Alone   0.14 * (0.02–0.26) 0.14 * (0.02–0.27) 
January 2021##Alone   0.34 * * (0.22–0.46) 0.34 * * (0.22–0.46) 
March##Alone   0.27 * * (0.11–0.42) 0.27 * * (0.12–0.42) 
April##Alone   0.25 * * (0.10–0.40) 0.25 * * (0.10–0.40) 
May##Alone   0.22 * * (0.10–0.35) 0.23 * * (0.11–0.36) 
June/July##Alone   -0.04 (− 0.16 to 0.08) -0.02 (− 0.14 to 0.10) 
Social Isolation     0.004 (− 0.01 to 0.02) 
Lockdown ## Isolation       
May##Isolation     0.00 (− 0.01 to 0.02) 
June##Isolation     -0.02 * * (− 0.04 to − 0.01) 
July/August##Isolation     -0.02 * (− 0.04 to 0.00) 
September/October##Isolation     -0.01 (− 0.03 to 0.01) 
November##Isolation     -0.03 * (− 0.05 to − 0.01) 
December##Isolation     -0.01 (− 0.03 to 0.01) 
January 2021##Isolation     -0.01 (− 0.03 to 0.01) 
March##Isolation     -0.01 (− 0.04 to 0.10) 
April##Isolation     0.00 (− 0.03 to 0.02) 
May##Isolation     -0.03 * (− 0.05 to − 0.01) 
June/July##Isolation     -0.06 * * (− 0.09 to − 0.04) 

* p-value < 0.05; ** p-value < 0.01. 
a All models account for employment status. Model 0 accounts for “lockdown period”; Model 1 adds the interaction between “lockdown period” and “living 

arrangement”; Model 2 adds the interaction between “lockdown period” and “feelings of isolation”. 

Fig. 2. Alcohol consumption during the COVID lockdown (April 2020 – July 
2021). Predictive margins based on fixed-effects linear regression models. 

Fig. 3. Seasonality in alcohol consumption. Comparison between the lockdown 
period (blue line) and previous observations from the Lifelines cohort 
(2007–2018) (dashed red line). 

1 For an up-to-date version of COVID-cases and preventive measures, see: 
https://coronadashboard.rijksoverheid.nl/landelijk/positief-geteste-mensen 
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alone showed a steady increase in alcohol consumption between 
November 2020 and May 2021 -i.e. during the strictest lockdown period 
when bars were closed and bans on alcohol sales were imposed-, 
whereas those living with others show a clear decrease until February 
2021, and only increase afterwards. 

Furthermore, those living in a shared household report a higher in-
crease in their consumption during the summer periods. Sensitivity 
analyses with a distinction among the latter between those who lived 
with other adults only and those who lived with children were per-
formed. As shown in Figure A1 in the Appendix, the subgroup with 
children reports higher seasonal fluctuation, with very low consumption 
during autumn and winter but a steep increase in summer. That suggests 
that those living with others -and particularly those who lived with 
children- participated more in summer celebrations than those who 
lived alone. 

Next, we tested the potential moderating role of social isolation by 
adding the interaction between “feelings of social isolation” and time to 
the model (Model 2 in Table 2). As the significant interaction co-
efficients show, differences between groups were smaller than by living 
arrangements, and mainly significant during the summer periods. As 
shown in Fig. 5, individuals who felt extremely socially isolated -i.e. 
isolation score ≥ 7- reported a lower increase in their alcohol con-
sumption during both summer periods than those with no feelings of 
social isolation -score= 1-, whereas in the winter period they show 
similar trends. 

Moreover, the interaction coefficients for living arrangement and 
time remained intact after adding the interaction with social isolation, 
showing that their moderation effects follow independent patterns. 
Taken together, results show that the living arrangement, in which in-
dividuals lived during the lockdown, played a somewhat bigger role 
overall, particularly in the autumn - winter period. In turn, social 
isolation played a somewhat bigger role in summer, probably because 
the ones who felt most isolated did not participate so much in the 
summer celebrations, suggesting that fluctuations in alcohol consump-
tion during the summer months seem more related with social drinking 
than with alcohol being a “coping mechanism”. 

Last but not least, results suggest that the patterns differ more by 
living arrangement during the second year of the lockdown: the fluc-
tuation in alcohol consumption is very similar until November 2020 
(although drinking levels differ). Yet, from November onwards those 
living alone show a slow but steady increase in the pattern, whereas 
those living with partner/family have a much greater variation in the 
slope. Consistently, as shown in Table 1, the interaction term for those 
who lived alone in May 2020 was β = 0.02 (CI95% − 0.08 to 0.12), 
whereas in the same month in 2021 it was β = 0.22 (CI95% 0.10–0.35). 

4. Discussion 

Our study, relying on a robust longitudinal design and a large sam-
ple, showed that overall alcohol consumption levels were far lower 
during the pandemic than in the years before. However, alcohol levels 
were not constant throughout the whole observation period but varied 
during the pandemic, in ways that partially differed from ‘normal’ 
seasonal patterns. Moreover, patterns differed by living arrangement 
and subjective feelings of social isolation, suggesting that different 
subgroups reacted to the pandemic and its related lockdown measures in 
different ways. 

First, results show that alcohol consumption levels during the lock-
down were lower than in previous years, which is probably due to the 
restrictions in social gatherings, and the closure of bars and restaurants, 
in line with what previous studies reported (Panagiotidis et al., 2020; 
Bade et al., 2021). 

Second, the seasonal pattern of alcohol consumption during the 
pandemic differs from the one in previous years among the same pop-
ulation. Thus, our results show lower drinking levels during the strictest 
lockdown periods, compared to the equivalent periods before the 
pandemic. To the best of our knowledge, no other study has compared 
the seasonality of alcohol consumption during the pandemic with the 
periods prior to it. Moreover, our results contrast with one consistent 
finding in the literature, namely: the overall increase in alcohol con-
sumption levels around the Christmas season. While this has been 
widely reported in different contexts (Lemmens and Knibbe, 1993; 
Uitenbroek, 1996) -sometimes called the “January effect” (Carpenter, 
2003)-, our study shows that drinking levels during Christmas 2020 
were at its lowest point, probably due to the strong restrictions in family 
gatherings that led many individuals to cancel or postpone their 
celebrations. 

Third, we observe that changes in drinking patterns are not homo-
geneous across the whole population but differ by living arrangement 
and, to a lesser degree, by feelings of social isolation. Although it could 
be argued that both variables are highly related, it is interesting that 
their role as moderators is independent from each other, and the relative 
importance of one or the other changes throughout the observation 
period. Thus, the long covid winter of 2021 made a different impact 
among those living alone, who increased their drinking earlier than 
those sharing a household, in line with studies reporting increased sol-
itary drinking during the lockdown (Wardell et al., 2020). On the other 
hand, those living with partner and/or family, particularly those with 
children, reported higher alcohol consumption in summer, probably in 
the context of outdoor activities and social gatherings during the 

Fig. 4. Alcohol consumption during the lockdown, by living arrangement. 
Predictive margins based on fixed-effect models including the interaction term. 

Fig. 5. Alcohol consumption during the lockdown by feelings of social isola-
tion. Predictive margins based on fixed-effect models including the interac-
tion term. 
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summer holidays season. 
Consistently, the subjective assessment of feeling socially isolated 

was associated with lower alcohol consumption in both summer periods, 
when most restrictions were lifted. Furthermore, social isolation shows a 
negative association with alcohol use, with those who feel most socially 
isolated drinking the least. This finding, at odds with the predictions that 
isolation during the lockdown would lead individuals to increase their 
alcohol consumption (Ramalho, 2020), suggests that, in the context of 
our study, drinking is mainly recreational and related with social events 
rather than a coping mechanism against loneliness, as previous evidence 
suggested (Gritsenko et al., 2020; Wardell et al., 2020). These con-
trasting results may be due to different factors, ranging from study 
design -previous studies often rely on small sample sizes and 
cross-sectional designs- and different characteristics of the sample, e.g. 
in terms of age (Gritsenko et al., 2020; Wardell et al., 2020). It is 
noteworthy that our sample is mainly composed by older adults, and 
those who report higher alcohol consumption in our study are mostly 
medium-educated males in their late fifties. 

The question is, then, why would those who spent the strictest pe-
riods of the lockdown on their own report different drinking patterns, if 
it is not due to feelings of social isolation? Results suggest that other 
mechanisms may operate, e.g. higher family support may buffer the 
negative effects of the lockdown that could otherwise lead to higher 
alcohol consumption (Wardell et al., 2020; Valente et al., 2021). Alter-
natively, other mediators may be at play, e.g. boredom, which has been 
shown to be one of the main stressors during the pandemic (Yan et al., 
2021), as well as a risk factor for alcohol abuse (Kuerbis et al., 2018). 
The fact that parents with children at home reported the lowest alcohol 
consumption during the strictest periods of the lockdown seems to point 
in that direction, as they certainly did not have time to be bored. 

Last but not least, the finding that differences between these sub-
groups became larger in the second year of the pandemic suggests that 
some of the lockdown-related stress may have accumulated over time. 
Moreover, the potential buffering effect of, e.g. family support, may 
become less effective over time. Further longitudinal research is needed 
in order to disentangle these potential mechanisms. 

This study has several limitations. First, information on alcohol 
consumption did not contain specific information on drinking patterns 
such as solitary drinking and, for that reason, the study design was based 
on “proxy variables”, such as living arrangement or feelings of isolation 
that, in a context of restricted social interactions, allowed us to approach 
this issue. However, interpretation of the results must be done being 
aware of this limitation. Second, although for those sharing a household, 
we had information about the household members and their ages, no 
information about their relationship status was available. However, 
given the age of our sample, and the very low prevalence of students, we 
assumed that most of them would be living with partner and/or family. 

5. Conclusions 

This longitudinal study shows that the Covid pandemic and subse-
quent lockdown had an impact in reducing overall alcohol consumption 
levels in the northern provinces of the Netherlands. However, this effect 
was not homogeneous but differed by living arrangement and subjective 
feelings of social isolation: those living alone and/or feeling more so-
cially isolated reacted more strongly to the lockdown. Moreover, the 
impact of the lockdown was not constant over time but it was stronger, 
the longer it lasted, suggesting an accumulative effect and a reduction of 
resilience of some groups of individuals to cope with it. 
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