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Abstract
Introduction: The year 2020 was marked by the COVID-19 
pandemic. Policy responses to COVID-19 affected social and 
economic life and the availability of alcohol. Previous re-
search has shown an overall small decrease in alcohol use in 
Denmark in the first months of the pandemic. The present 
paper focused on identifying which subgroups of individu-
als had decreased or increased their consumption. Materials 
and Methods: Data were collected between May and July 
2020 (n = 2,566 respondents, convenience sample). Weights 

were applied to reflect the actual Danish general population. 
Variables included the pre-pandemic alcohol consumption, 
change in alcohol consumption in the past month, socio-de-
mographics, and reported economic consequences. Re-
sponses to a single item assessing changes in alcohol con-
sumption in the past month were classified as no change, 
increase, or decrease in consumption. Regression models in-
vestigated how changes in consumption were linked to pre-
pandemic drinking levels, socio-demographics (gender, age 
groups, education), and reported economic consequences. 
Results: While 39% of participants reported decreased con-
sumption levels and 34% had stable levels, 27% increased 
consumption. Characteristics associated with changes in 
consumption were associated with both increases and de-
creases in consumption: younger people, those with higher 
consumption levels before the pandemic, and those with 
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lower education more often both reported increases as well 
as decreases in consumption. Discussion/Conclusions: We 
confirmed that more people decreased rather than increased 
their alcohol consumption in the first few months of the pan-
demic in Denmark. Characteristics associated with changes 
in consumption such as younger age, higher consumption 
levels, and lower education demonstrated a polarization of 
drinking since these were associated with both increases 
and decreases in consumption. Public health authorities 
should monitor alcohol use and other health behaviours for 
increased risks during the pandemic.

© 2022 The Author(s). 
Published by S. Karger AG, Basel

Introduction

The year 2020 was marked by the rapid emergence of 
the COVID-19 global pandemic caused by the SARS-
CoV-2 virus. The pandemic prompted almost all coun-
tries to undertake substantial public health policies to 
stem the spread of infection. Most governments in Eu-
rope had begun by mid-March 2020 to introduce contact 
restrictions, lockdowns, and other policies to curb the 
spread of the virus [1]. Such measures have had econom-
ic, physical, and mental health consequences [2–4]. Ad-
ditionally, it was seen that the pandemic itself could affect 
mental health negatively [5], due to increased stress and 
anxiety [6, 7], and consequently an increased use and mis-
use of alcohol, tobacco, and cannabis [8].

Changes in alcohol use during the COVID-19 pan-
demic could also be related to changes in affordability and 
availability, two well-known instruments of alcohol poli-
cy [9]. With reduced opening hours or closings of off- and 
on-premise outlets, alcohol availability would decrease. 
Therefore, reductions in alcohol consumption were ex-
pected [10]. Furthermore, lockdowns, closures, and other 
restrictions have led to a global economic recession. Stud-
ies of previous economic crises not only have document-
ed similar effects on alcohol use as mentioned above, that 
is, reduced intake, but also negative alcohol-related con-
sequences among vulnerable subgroups [11–13].

However, several early European studies suggested 
that many had increased their drinking than had de-
creased it, particularly among frequent and heavy drink-
ers [3, 14–19]. But, by summer 2020, changes in alcohol 
consumption in Europe largely showed either slight de-
creases or mixed results [20–24]. A systematic review of 
these and other studies summarized its results as showing 
both increases and decreases in drinking, often within the 
same population [25].

Denmark
The first national lockdown began in Denmark on 

March 13, 2020, which involved various major contain-
ment strategies. As a side effect, these restrictions were 
expected to significantly limit the possibilities to drink 
alcohol within social situations. In the past, major chang-
es in alcohol prices in Denmark generally have shown lit-
tle effect on Danes’ drinking. In 2004, Danish excise taxes 
on alcohol were lowered by on average 25%. It was thought 
that Danes would increase their consumption, but no 
change was evident [26]. There was however a temporary 
increase in alcohol poisoning among Danish teenagers 
[27].

Denmark is a unique country among the Nordic na-
tions regarding alcohol consumption. It has a liberal al-
cohol policy, no alcohol monopoly, and drinking is well 
integrated into society with a low 12-month abstention 
prevalence (6%–8% in the last 10 years) [28, 29]. Danish 
youth are known for their excessive drinking behaviour, 
including frequent heavy episodic drinking (HED). Fur-
thermore, the legal age for purchasing alcohol is 16 years 
for beer and wine and 18 years for spirits [30]. Alcohol 
can be bought at a variety of outlets, and there is no cur-
few on alcohol sales [28]. The country is well known for 
its strong social welfare state, with free higher education, 
universal health insurance, social security, and unem-
ployment benefits as well as paid parental leave [31]. Dur-
ing the COVID-19 lockdown, the Danish government is-
sued a number of financial compensation packages, eco-
nomic stimulus measures, tax relief, etc. to Danes and 
Danish businesses [32]. We expected these benefits would 
buffer against some pandemic-related stress and eco-
nomic hardship.

Because previous research already has established that 
alcohol consumption mainly has slightly decreased in Eu-
rope in the early months of the COVID-19 pandemic in 
most countries, the present paper firstly sought to confirm 
that consumption also has declined in Denmark. Thus, 
despite Denmark’s well-integrated drinking culture and 
its social cohesion, we still expected a higher proportion 
of individuals to decrease rather than increase their con-
sumption in the first period of the COVID-19 pandemic 
in Denmark. Additionally, our study has investigated 
changes in alcohol consumption as they relate to various 
sociodemographic subgroups in order to examine wheth-
er they have deviated in their drinking behaviour changes 
from the main tendency of reduced consumption. Such an 
investigation contributes needed information on subpop-
ulations which may be more vulnerable to potential risky 
drinking during the COVID-19 pandemic.
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Materials and Methods

Data
The present survey data on Denmark were collected as a part 

of a larger project, the “European Alcohol and COVID-19 Survey” 
(ESAC), a collaborative effort that includes 21 European countries 
[23, 24, 33]. Data for Denmark were collected between May 15 and 
July 1, 2020 [34]. Data collection was managed by the ESAC team 
in Dresden, Germany. The survey questionnaire was originally de-
veloped in English, translated into Danish, and pretested before 
dissemination. Convenience sampling was conducted, and for the 
Danish sample, dissemination strategies included dissemination 
of the questionnaire to professional networks and student mailing 
lists, posting the questionnaire on the institutional website as well 
as on social media.

Measures
The Alcohol Use Disorders Identification Test – Consumption 

(AUDIT-C) [35] was used to measure pre-pandemic alcohol use. 
Respondents were asked a general quantity-frequency question 
about their typical alcohol consumption in the past 12 months and 
about the frequency of HED which is defined by consuming six or 
more standard drinks (one “unit” equalling 12 g of ethanol) on a 
single occasion [36].

In reference to the three AUDIT indicators of frequency, 
amount, and frequency of HED, respondents were asked whether 
their drinking had changed during the past month. With regard 
to each indicator, respondents were asked whether they were 
“drinking much less (often)” (−2), “drinking slightly less (often)” 
(−1), “no change” (0), “drinking slightly more (often)” (+1), or 
“drinking much more (often)” (+2). The three past-month indica-
tors were summed and divided by six to obtain an overall con-
sumption change score, scaled to a range of −1 to +1, with negative 
values indicating a decrease and positive values indicating an in-
crease in consumption during the past month, relative to the past 
12 months. Respondents were also asked about their monthly net 
household income before the COVID-19 pandemic and whether 
they had experienced financial distress due to changes in their fi-
nancial or occupational situation or distress due to changes in 
their everyday life within the past month. In addition to sex and 
age, educational level (in three categories: less than high school, 

high school, and university or higher), size of surrounding resi-
dential locality (rural to urban), and household size were asked. 
Missing values occurred regarding household income (203 miss-
ing, 7.9%), AUDIT-C (179 missing, 7.0%), change score for alco-
hol consumption (147 missing, 5.7%), change of income (122 
missing, 4.8%), distress (11 missing, 0.4%), and change of finan-
cial situation (5 missing, 0.2%).

Statistical Analyses
Individual income was calculated by using the information on 

household income and household size. The change score was cat-
egorized into three groups: decrease in alcohol consumption 
(change score <0), no change in alcohol consumption (change 
score = 0), and increase in consumption (change score >0). In Ta-
ble  1, percentages (95% confidence interval [CI]) of AUDIT-C 
consumption indicators by sex are reported. In Table 2, percent-
ages (95% CI) of decrease/no change/increase of alcohol consump-
tion during the pandemic as well as mean, standard deviation, me-
dian, interquartile range of the baseline AUDIT-C score by sub-
groups (age, sex, income, education, etc.) is reported. The average 
standardized mean difference (SMD) of pairwise comparisons is 
provided as an effect size measure of group differences using R 
package “tableone” [37–39]. Multinomial logistic regression was 
used to conduct adjusted analyses of the categories of consump-
tion change. Weights that were aimed to ensure a country-specific 
representative distribution by age, sex, and education were calcu-
lated by the ESAC team and were applied to all analyses [24]. Ad-
ditional models including interaction terms of age and sex, age and 
consumption level (AUDIT-C), and sex and consumption level 
were conducted but were not superior in comparison to the main 
effects model, according to Bayesian information criterion values 
and therefore are not reported.

To avoid information bias due to missing data, estimation of 
missing values was conducted by assuming “missing at 
random”/“missing completely at random.” Using multiple impu-
tations by chained equations yields thirty complete datasets based 
on the information of all available data on change in alcohol con-
sumption, sex, age, income, change of income, education, house-
hold size, AUDIT-C, and size of residence locality [40]. Statistical 
analyses were conducted using SPSS 26 [41] and R [42].

Table 1. AUDIT-C consumption indicators in the past 12 months (baseline consumption) by sex, percentages, and 95% CI (n = 538 men,  
n = 2,018 women)

Drinking frequency in past year Never ≤Monthly 2–3 months 2–3 weeks 4+ weeks
Women 6.6 (3.7–9.4) 33.8 (28.5–39.1) 33.2 (28.5–38.1) 19.1 (15.0–23.3) 7.3 (4.2–10.4)
Men 3.2 (1.4–4.9) 10.0 (7.0–12.9) 39.8 (34.9–44.7) 34.7 (30.0–39.4) 12.4 (9.2–15.5)

Drinks on a typical day for consumers, n 1–2 drinks 3–4 drinks 5–6 drinks 7–9 drinks 10+ drinks
Women 54.6 (49.1–60.0) 19.1 (15.2–23.1) 11.9 (8.7–15.1) 9.3 (6.7–11.9) 5.0 (2.9–7.1)
Men 30.4 (25.9–35.0) 22.7 (18.6–26.9) 14.9 (11.2–18.7) 15.7 (11.9–19.6) 16.2 (12.3–20.1)

Frequency of HED for consumers Never <Monthly Monthly Weekly Daily (almost)
Women 24.2 (19.2–29.1) 51.3 (45.8–56.8) 17.4 (14.3–20.6) 6.8 (4.3–9.2) 0.3 (0.02–0.6)
Men 7.1 (4.6–9.6) 29.9 (25.4–34.4) 31.9 (27.1–36.7) 28.6 (23.9–33.3) 2.5 (0.9–4.2)

HED, heavy episodic drinking; AUDIT-C, Alcohol Use Disorders Identification Test – Consumption; CI, confidence interval.
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Table 2. Descriptive statistics of the study sample by AUDIT-C (means and SD), median and IQR, and change in alcohol use (percentages, 
95% CIs)

Variables Un-
weighted, 
n

Baseline
AUDIT-C1 
(n = 2,387)
Mean score (SD), 
median (IQR)

Alcohol use change (n = 2,419)

decrease, %
(95% CI)

no change, %
(95% CI)

increase, %
(95% CI)

average 
SMD

Total sample 2,566 5.1 (2.6)
5.0 [3.0–7.0]

38.8 (35.3–42.3) 34.3 (30.6–38.0) 26.9 (23.6–30.2)

Sex
Women 2,018 4.0 (2.3)

4.0 [2.0–5.0]
32.2 (27.5–36.9) 44.6 (38.9–50.2) 23.3 (18.6–27.9)

0.31Men 538 6.1 (2.4)
6.0 [4.0–8.0]

45.1 (40.1–50.2) 24.5 (20.3–28.8) 30.4 (25.7–35.0)

Other* 10
Age group, years

≤20 327 6.7 (2.2)
7.0 [5.0–9.0]

48.6 (39.9–57.3) 16.0 (9.7–22.3) 35.4 (26.9–43.9)

0.63

21–30 1,171 5.9 (2.5)
6.0 [4.0–8.0]

55.1 (49.4–60.8) 20.0 (15.5–24.4) 25.0 (19.9–30.0)

31–40 373 4.4 (2.3)
4.0 [3.0–6.0]

33.4 (23.3–43.6) 40.4 (29.4–51.5) 26.1 (17.0–35.3)

41–50 338 3.6 (1.9)
3.0 [2.0–4.0]

21.7 (13.7–29.7) 47.9 (37.3–58.4) 30.5 (20.6–40.3)

51–60 252 4.2 (2.7)
4.0 [2.0–6.0]

27.0 (18.6–35.4) 48.2 (38.0–58.5) 24.7 (16.3–33.2)

61+ 105 3.7 (2.0)
3.0 [2.0–5.0]

21.2 (10.4–32.0) 65.8 (53.7–78.0) 13.0 (6.5–19.4)

Income per person (monthly in DKK) (203 missing)
≤7,500 1,095 5.5 (2.6)

5.0 [3.0–7.6]
46.3 (40.4–52.3) 26.8 (21.1–32.4) 26.9 (21.5–32.2)

0.27

7,501–12,000 504 4.5 (2.5)
4.0 [3.0–6.0]

32.1 (24.6–39.7) 41.1 (32.8–49.4) 26.8 (19.6–34.0)

12,001–17,500 425 4.7 (2.6)
4.0 [3.0–7.0]

30.6 (22.6–38.6) 42.7 (33.3–52.0) 26.7 (18.5–34.9)

>17,500 339 4.8 (2.4)
5.0 [3.0–7.0]

33.0 (24.5–41.5) 38.1 (28.3–47.8) 28.9 (20.8–37.1)

Education
Less than high school** 142 4.9 (2.6)

5.0 [3.0–7.0]
39.4 (28.6–50.3) 43.0 (31.1–54.8) 17.6 (9.9–25.3)

0.21
High school 891 5.5 (2.7)

5.1 [3.0–8.0]
40.3 (34.6–46.1) 29.9 (24.1–35.3) 29.7 (24.2–35.3)

Higher than high school 1,533 4.4 (2.3)
4.0 [3.0–6.0]

36.2 (33.0–39.4) 37.3 (34.1–40.6) 26.5 (23.5–29.5)

Household size
1 person 588 5.4 (2.8)

5.0 [3.0–7.0]
43.3 (35.6–51.0) 28.1 (21.0–35.3) 28.6 (21.7–35.5)

0.20

2 978 5.0 (2.6)
5.0 [3.0–7.0]

36.5 (30.9–42.2) 39.6 (33.3–46.0) 23.8 (18.8–28.9)

3 430 4.9 (2.4)
4.0 [3.0–7.0]

44.7 (35.8–53.6) 29.1 (20.4–37.7) 26.2 (18.1–34.3)

4+ 570 5.0 (2.5)
5.0 [3.0–7.0]

34.2 (27.3–41.2) 35.7 (28.2–43.2) 30.1 (22.9–37.2)
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Results

Baseline Drinking Status (before COVID-19)
A total of 2,566 individuals answered the online sur-

vey. Table 1 displays the “point of departure” for drinking 

habits, which we refer to as “baseline” alcohol consump-
tion. Five per cent of respondents were abstainers in the 
last 12 months which agrees with abstinence rates report-
ed in recent national representative surveys [43, 44]. Al-
most 60% of women and more than 85% of men drank 

Table 2 (continued)

Variables Un-
weighted, 
n

Baseline
AUDIT-C1 
(n = 2,387)
Mean score (SD), 
median (IQR)

Alcohol use change (n = 2,419)

decrease, %
(95% CI)

no change, %
(95% CI)

increase, %
(95% CI)

average 
SMD

Residence (inhabitants)
A village or farm 335 4.5 (2.3)

4.0 [3.0–6.0]
30.0 (21.4–38.5) 43.1 (33.0–53.2) 27.0 (17.2–36.7)

0.32

A small city or town (below 50,000) 391 4.6 (2.5)
4.0 [3.0–6.0]

25.4 (18.6–32.2) 45.1 (36.0–54.1) 29.5 (21.6–37.5)

Medium-size city (50,000–250,000) 441 4.8 (2.6)
4.0 [3.0–7.0]

41.1 (32.3–49.8) 35.9 (27.2–44.6) 23.0 (15.7–30.3)

Large city (250,000–1,000,000) or 
capital

1,398 5.5 (2.6)
5.0 [4.0–7.0]

46.2 (41.1–51.3) 26.6 (21.7–31.5) 27.3 (22.8–31.7)

AUDIT-C (0–12 points)
<3 411 – 25.4 (16.6–34.2) 66.7 (57.1–76.2) 7.9 (2.4–13.4)

0.583–5 1,077 – 39.8 (34.3–45.4) 32.8 (27.1–38.4) 27.4 (22.1–32.6)
6+ 899 – 45.2 (39.7–50.7) 20.7 (15.8–25.6) 34.1 (28.8–39.4)

Change in income (122 missing)
Decrease 182 5.8 (2.5)

6.0 [3.0–8.0]
53.3 (39.5–67.1) 28.7 (15.1–42.2) 18.0 (8.9–27.1)

0.28
No change 1,808 4.8 (2.5)

4.0 [3.0–7.0]
35.5 (31.4–39.6) 38.0 (33.5–42.4) 26.5 (22.6–30.4)

Increase 454 6.0 (2.6)
6.0 [4.0–8.0]

45.8 (37.0–54.7) 20.3 (14.0–26.5) 33.9 (25.0–42.8)

Experienced situation related to SARS-CoV-2 as stressful (11 missing)
Yes 1,205 4.8 (2.6)

4.0 [3.0–7.0]
39.8 (35.1–44.6) 32.1 (27.5–36.8) 28.0 (23.5–32.5)

0.08No 1,350 5.2 (2.5)
5.0 [3.0–7.0]

37.0 (31.7–42.4) 37.3 (31.3–43.3) 25.7 (20.9–30.5)

Were diagnosed or someone close was diagnosed with SARS-CoV-2 (1 missing)
Yes 122 5.0 (2.2)

5.0 [4.0–7.0]
37.9 (24.7–51.0) 23.2 (9.5–36.8) 38.9 (24.5–53.4)

0.11No 2,426 5.0 (2.6)
5.0 [3.0–7.0]

38.6 (34.9–42.3) 35.1 (31.2–38.9) 26.3 (22.9–29.8)

Do not know 37 –
Have been aware of public life restrictions (9 missing)

Yes, substantially 2,251 5.1 (2.6)
5.0 [3.0–7.0]

41.1 (37.3–44.9) 31.1 (27.3–35.0) 27.8 (24.2–31.3)

0.25Not at all or only to some degree 306 4.5 (2.6)
4.0 [3.0–6.0]

24.9 (15.8–34.0) 55.6 (44.7–66.4) 19.5 (11.6–27.4)

Have been aware of restrictions to day-to-day life (2 missing)
Yes, substantially 2,144 5.2 (2.5)

5.0 [3.0–7.0]
42.1 (38.2–46.1) 30.3 (26.4–34.2) 27.6 (23.9–31.2)

0.31Not at all or only to some degree 420 4.5 (2.6)
4.0 [3.0–7.0]

21.2 (14.8–27.6) 55.7 (46.7–64.8) 23.1 (15.6–30.6)

AUDIT-C, Alcohol Use Disorders Identification Test – Consumption; IQR, interquartile range; SD, standard deviations; CIs, confidence 
intervals; DKK, Danish Kroner. 1 Measured in consumers only average SMD: mean of pairwise SMD quantifying differences in consumption 
change between subgroups. * N too small to be included in analyses. ** High school equal to gymnasium (STX, HHX, HTX, HF, or 
“studenterkursus”) in Denmark.
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two to three times per month or more often. Among con-
sumers, more than 45% of women and almost 70% of men 
drank three or more drinks per occasion, and almost 25% 
of women reported engaging in HED at least monthly 
while over 60% of men did so.

Mean AUDIT-C scores by demographic characteris-
tics are presented in Table 2. The possible range of the 
AUDIT-C is from 0 to 12. Younger respondents had 
higher scores than older ones, and men had higher scores 

than women. For all other demographic characteristics, 
subgroup differences in baseline drinking were minor.

Changes in the Past 30 Days during the First 
COVID-19 Lockdown Months
Overall, there was a mean decrease in drinking during 

the first COVID-19 lockdown (Table 2). The mean change 
score was −0.10 (standard deviation: 0.43, 95% CI: −0.12 
to −0.08) (not shown in table). This decrease is illustrated 

Fig. 1. Distribution of change in drinking 
score: decrease (change score ≤0), no 
change (change score = 0), increase (change 
score >0) by AUDIT-C, and sex (506 men 
and 1,853 women, graph is based on 
weighted data).

Fig. 2. Distribution of change in drinking 
score: decrease (change score <0), no 
change (change score = 0), increase (change 
score >0) by AUDIT-C, and age group (n = 
1,663 18–34 years, n = 667 35–54 years, n = 
236 55+ years, graph is based on weighted 
data).
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by 39% of the respondents who reported that they had 
decreased their consumption, whereas 34% reported no 
change and 27% reported an increase.

Focussing on alcohol use change in subgroups, men 
had higher proportions reporting that they had either de-
creased (45% vs. 32%) or increased (30% vs. 23%) their 
consumption in comparison to women, who mostly re-
ported no change (SMD: 0.31). Large subgroup differenc-
es in alcohol consumption change were found for age 
(SMD: 0.63). Older respondents less often reported an 
increase in consumption (13%), whereas 35% of the 
youngest group reported an increase. However, more re-
spondents under 30 years decreased consumption (about 
50%) compared to older respondents (20%–30%). Re-
garding the AUDIT-C score, most of the lightest drinkers 
(<3 points) reported no change (67%). But, the highest 
AUDIT-C scoring group (6+ points) had the largest pro-
portions reporting both decreasing (45%) and increasing 
their consumption (34%) (SMD: 0.58). More of those 
with low income reported a decrease (46%) compared to 
around 30% who decreased consumption in the other in-
come groups (SMD: 0.27). Regarding education, those 
who completed high school reported the largest propor-
tions of decrease (40% vs. 39%/36%) and increase (30% 
vs. 18%/27%) of their drinking compared to other educa-
tional groups (SMD: 0.21).

Those who reported a decrease in their income during 
the pandemic were more likely to decrease their drinking 
as compared to those reporting no change or an increase 
in income (53% vs. 36% and 46%), and those who report-
ed an increase in their income were more likely to in-
crease drinking than those in the other groups (34% vs. 
27% and 18%) (SMD: 0.28). Those who reported being 
aware of public or daily life restrictions had higher pro-
portions reporting a decrease (41% vs. 25%) or increase 
(28% vs. 20%) in drinking (SMD: 0.25).

Figure 1 displays changes in consumption by AUDIT-
C and by gender. Among men and women, more than 
63% of light drinkers (AUDIT-C scores of <3 points) re-
ported no change in their drinking. Of those who had an 
AUDIT-C score of 3–5 points, 46% of the men and 35% 
of the women reported a decrease. For those with the 
highest AUDIT-C scores, more than 40% of men and 
women reported a decrease, but at the same time, more 
than 30% reported an increase of consumption.

Figure 2 displays changes in consumption by AUDIT-
C and by age groups, where an age gradient is noticeable. 
Among the youngest group, most of all three score cate-
gories reported either a decrease or no change in drink-
ing. For the two older age groups, most of the lighter 

drinkers (around 70%) had not changed their drinking, 
whereas a distinct minority among the moderate or heavy 
drinkers decreased drinking. In the group with a high 
AUDIT-C score (6+), 47% of those 35–54 years and 38% 
of those 55+ years increased their consumption whereas 
around 20% decreased consumption.

Table 3 presents the results of multiple multinomial 
logistic regressions displaying odds ratios for decreases in 
consumption as well as for increases in consumption (ref-
erence: no change). Regarding the AUDIT-C, the higher 
the score, the more likely it was that alcohol use either 
decreased or increased, compared to respondents with 
lower scores. Men were more likely than women to report 
a decrease in consumption (odds ratio: 1.31, 95% CI: 
1.03–1.67). Younger age was associated with both a high-
er probability of a decrease and an increase in alcohol use 
compared to older people. Respondents with the highest 
educational achievement were more likely to change their 
consumption in both directions: decrease and increase 
compared to those with lower educational achievement. 
Household size and size of locality, as well as change in 
income, played minor roles. Those who experienced neg-
ative consequences regarding their employment or finan-
cial situation changed their drinking behaviour in both 
directions more often; that is, a decrease and increase 
compared to those without or with a small degree of neg-
ative consequences.

Discussion/Conclusion

As in many other areas of human behaviour, the CO-
VID-19 pandemic has brought changes in people’s alco-
hol consumption. In Denmark, the overall tendency at 
the beginning of the crisis was a decrease in drinking. This 
result agrees well with the findings of the larger ESAC 
study which determined an overall change score decrease 
of −0.14, whereas our study found a mean change score 
of −0.10 for Denmark. In addition, the larger European 
study found that those with low incomes were less in-
clined to reduce their consumption, whereas income did 
not play a significant role in Denmark [23]. Furthermore, 
we found mixed results regarding the direction of chang-
es in subgroups. Both younger age and higher AUDIT-C 
scores played major roles in changes in drinking. Interest-
ingly, younger age was associated with both a decrease in 
drinking as well as an increase as compared to middle-
aged or older participants. With longitudinal data, a Bel-
gian study found that younger drinkers also responded 
most to the initial lockdown. Specifically, problematic 
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and hazardous drinkers initially decreased their con-
sumption but resumed a higher consumption level (but 
not a pre-pandemic level) after the first lockdown was 
lifted [45]. In contrast, however, a German study found 
that younger and middle-aged persons with a higher pre-
pandemic consumption level were found to be at risk to 
increase their intake during the first lockdown [46].

Higher AUDIT-C scores were associated with greater 
likelihoods of both decreases and increases in drinking. 

We found that both sexes reduced their drinking, but 
men did so more often than did women. There were only 
minor differences in change in alcohol use by rural or ur-
ban residents. Among other indicators, perceptions of 
COVID-19 restrictions, stress, and illness were not sub-
stantially associated with changes in alcohol use among 
Danish respondents.

Finally, education was more strongly associated with 
changes in drinking here than has been the case regarding 

Table 3. Multiple multinomial logistic regression evaluating characteristics associated with increase or decrease in consumption, after 
multiple imputations of missing values (m = 30 datasets), n = 2,566, weighted analysis, ORs, and 95% CIs

OR 95% CI for 
decrease compared 
to no change

p value OR 95% CI for 
increase compared 
to no change

p value

Gender*
Men 1.31 (1.03–1.67) 0.030 1.09 (0.83–1.42) 0.551
Women Ref Ref

Age in decades 0.63 (0.57–0.70) <0.001 0.78 (0.70–0.86) <0.001
Income per person (monthly in DKK)

≤7,500 0.98 (0.66–1.48) 0.938 0.83 (0.53–1.30) 0.415
7,501–12,000 0.75 (0.50–1.14) 0.178 0.79 (0.52–1.22) 0.286
12,001–17,500 0.65 (0.42–0.996) 0.048 0.74 (0.45–1.21) 0.229
>17,501 Ref Ref

Education**
Higher than high school 1.59 (1.12–2.27) 0.010 2.44 (1.54–3.86) <0.001
High school 0.97 (0.69–1.35) 0.845 1.89 (1.23–2.93) 0.004
Less than high school Ref Ref

Household size
1 person 1.54 (1.06–2.23) 0.022 1.13 (0.75–1.69) 0.188
2 1.10 (0.80–1.52) 0.548 0.75 (0.54–1.04) 0.085
3 1.76 (1.19–2.62) 0.005 1.23 (0.81–1.85) 0.334
4+ Ref Ref

Residence (inhabitants)
A village or farm 0.72 (0.51–1.02) 0.063 1.02 (0.71–1.47) 0.911
A small city or town (below 50,000) 0.41 (0.30–0.56) <0.001 0.89 (0.64–1.22) 0.456
Medium-size city (50,000–250,000) 0.85 (0.62–1.16) 0.303 0.82 (0.56–1.18) 0.277
Large city (250,000–1,000,000) or capital Ref Ref

AUDIT-C 1.14 (1.08–1.21) <0.001 1.35 (1.27–1.43) <0.001
Change in income

Decrease 1.00 (0.58–1.72) 1,000 0.57 (0.30–1.08) 0.085
No change 0.83 (0.56–1.22) 0.339 0.95 (0.64–1.42) 0.812
Increase Ref Ref

Negative consequences for employment/financial situation
Not at all 0.63 (0.47–0.84) 0.002 0.50 (0.36–0.69) <0.001
To a little degree 0.40 (0.29–0.56) <0.001 0.37 (0.26–0.52) <0.001
To some/a high degree Ref Ref

Experienced situation related to SARS-CoV-2 as stressful
Yes 0.89 (0.70–1.12) 0.306 0.95 (0.74–1.22) 0.699
No Ref Ref

AUDIT-C, Alcohol Use Disorders Identification Test – Consumption; OR, odds ratio; CI, confidence interval; DKK, Danish Kroner. * “Other” 
gender category was too small to include in analysis. ** High school equal to gymnasium (STX, HHX, HTX, HF, or “studenterkursus”) in Den-
mark.
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drinking in Danish general population pre-COVID era 
prevalence studies (e.g., [43]). Higher education was asso-
ciated with both an increase and a decrease in use com-
pared to those with lower education. Larger proportions of 
those who increased their drinking among the higher edu-
cated group (as seen in Table 2) could be a reflection of the 
association between education and income levels [47]; that 
is, those with lower education are those also with lower in-
comes and thus could be inclined not to increase their 
drinking if their disposable income has decreased. Simi-
larly, Jackson et al. [19] found an increase in drinking 
among the British higher social class after the pandemic 
had begun. Nonetheless, the dynamics of this relationship 
are complex with experience of stress, income availability, 
and alcohol accessibility playing varying roles [23]. That is, 
even when analysing an income or socio-economic effect, 
the contribution of the various influences can quickly con-
fuse the relationship as other mechanisms work simultane-
ously with unclear outcomes (stress, mental health, more 
free time may push alcohol use upward; reduced income, 
less alcohol availability may push consumption down-
wards; changes of relative alcohol prices and changes in the 
use/availability of competing goods such as drugs could 
have an uncertain impact). Unfortunately, the present data 
set does not include variables to measure all possible fac-
tors contributing to changes in consumption.

Our study contributes to a growing body of research 
that documents a polarization in drinking, both at the 
level of the general population [33, 48, 49] and among 
certain subgroups. This pattern of a particular subgroup 
reporting both decreases and increases in drinking has 
been detected in other European studies. For example, in 
a Norwegian study, women, the youngest age group (18–
34 years), and Oslo residents reported both increases and 
decreases of their drinking since COVID-19 measures be-
gan. Past-year drinking also showed a bifurcated out-
come: those with low levels of drinking in the past year 
had reported decreases in drinking in the past month, 
whereas those with high drinking levels reported to have 
increased their consumption [22]. A UK study reported 
results that also suggested polarization during lockdown 
based on socio-economic status: Garnett et al. [18] re-
ported that drinkers with low incomes more often de-
creased their consumption, whereas drinkers with higher 
incomes increased their consumption. In the current 
study, we found polarization in younger respondents, 
those with higher education, and in those with higher 
baseline consumption levels. All three subgroups had 
more often decreased as well as increased consumption 
compared to those of older age, lower education, and low-

er baseline consumption, respectively. To test this finding 
of polarization of drinking more formally, it would be 
necessary to evaluate the distributions of average alcohol 
intake in different subgroups before and after the start of 
the pandemic within representative samples.

Polarization may be an indication of a more funda-
mental change in drinking related to COVID-19 restric-
tions. A recent multinational study based on ESAC data 
found polarization of drinking in eight European coun-
tries during the early months of the pandemic. Rossow et 
al. [49] found that those whose pre-pandemic drinking lay 
in the 90th percentile or above in the distribution of each 
sample’s consumption were also those who increased 
their consumption during the pandemic, and this was ev-
ident in all eight countries. An earlier Norwegian study 
which inspired the multinational examination had inves-
tigated underlying change in the distribution of drinking 
before and after the introduction of lockdown measures. 
Here, Rossow et al. [33] analysed two surveys conducted 
during the early months of lockdown (one being the ESAC 
survey). They detected decreases in the baseline lower 
consumption percentiles and increases in the baseline 
high percentiles. These two countervailing forces resulted 
in a polarization of the underlying drinking distribution 
[33]. Thus, it suggests that the subgroup polarizations that 
have been identified in the current and previous studies 
could be reflections of shifts in the underlying population 
distribution of alcohol consumption. As Rossow et al. [33] 
point out, such shifts have implications for the major the-
ories of the dynamics of change in alcohol consumption 
which prevail in alcohol epidemiology [22, 49, 50].

Limitations and Strengths
In attempting to attain a high completion rate, the sur-

vey questionnaire was designed to be brief. Thus, it was 
not possible to include more variables to examine addi-
tional explanations of changes in alcohol use. Further-
more, to react quickly to the rapidly changing aspects of 
the COVID-19 pandemic, it was necessary to accept sev-
eral limitations in carrying out the study. The larger Eu-
ropean study chose convenience sampling to gain an ad-
equate sample size. To address the potential sampling 
bias, the European COVID-19 study team constructed 
weights for all participant countries to match the study 
samples to the actual age, sex, and educational distribu-
tion of each country [51]. However, the main drinking 
indicator characteristics of the study sample compare 
well to those estimated from representative surveys [28, 
43]. Research using the ESAC surveys of Finland and 
Norway has found that they also compare to contempo-
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raneous conventional surveys [50]. Information bias is 
often present in alcohol survey research. Most respon-
dents underreport their consumption, either because of 
actual forgetting or because of social desirability [36, 52], 
leading usually to an underestimation of consumption as 
well as alcohol-related consequences. It is possible that 
this could have led to an underestimation of measures of 
association. An additional limitation is the fact that the 
baseline period of alcohol consumption (i.e., the past 12 
months), which respondents were asked about, also cov-
ered a period occurring after the start of the pandemic.

The strengths of the present research lie in the imme-
diacy of the data collection. Despite potential underre-
porting and underrepresentation of the general popula-
tion, the results that we have obtained are similar to pre-
vious representative studies of the Danish general 
population [43] (e.g., median AUDIT-C in 2011 in Den-
mark in consumers was 5.0, interquartile range: 3–6).

In conclusion, this study has found a slight decrease in 
overall consumption during the first months of the CO-
VID-19 pandemic in Denmark. However, as has been the 
case with other early European studies, it was also possi-
ble to identify both increases as well as decreases in alco-
hol consumption within population subgroups. Our 
analysis suggests that certain subgroups were at risk for 
increased heavy drinking during the pandemic, such as 
younger drinkers, heavy drinkers, and those with higher 
educational attainment. Monitoring of vulnerable sub-
populations for increased drinking and other health risk 
behaviours during the pandemic is an important public 
health concern in Denmark.
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